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Quimica Analitica, Comercio Exterior y Fiscalidad: los Laboratorios
de Aduanas e Impuestos Especiales

Dr. Antonio Gallardo Melgarejo

Subdirector General Quimico-Tecnoldgico
Departamento de Aduanas e Impuestos Especiales
Agencia Tributaria

Los laboratorios de aduanas e impuestos especiales en Espafia y en la Unién Europea se
encargan de llevar a cabo el control analitico de las mercancias objeto de comercio
exterior o de aquellas sometidas a impuestos especiales y/o medioambientales.

Su campo de actuacién es muy amplio al jugar un papel fundamental en la adecuada
aplicacién de los aranceles a todas las mercancias de importacién, las medidas de
restriccion o limitaciones al comercio de exportacidn, asi como para su encuadre en los
distintos epigrafes fiscales de la legislacidn en materia de impuestos especiales y/o
medioambientales, llevando a cabo analisis fisicos-quimicos sobre los siguientes grupos
de productos:

- PRODUCTOS DEL SECTOR AGROALIMENTARIO
- MATERIAS PRIMASY MANUFACTURAS INDUSTRIALES DIVERSAS
o Minerales, Metales y Aleaciones Metdlicas
o Polimerosy materias plasticas
o Productos de los sectores textil y calzado
o Maderas, pastas de celulosa y papel
o Productos de las industrias quimicas: inorganicos, organicos,
farmacéuticos, perfumeria, fertilizantes, colorantes y pinturas, etc
- HIDROCARBUROS Y ACEITES MINERALES DERIVADOS DEL PETROLEO
- ALCOHOLES Y BEBIDAS ALCOHOLICAS
- ESTUPEFACIENTES Y DROGAS DE ABUSO

El objeto de la conferencia es dar a conocer el trabajo que realizan los mencionados
laboratorios incluyendo una breve introduccién histdrica describiendo los problemas
analiticos que motivaron la creacién de los laboratorios aduaneros en el siglo XIX y su
largo camino hasta la actualidad en la que se presentaran ejemplos del uso sistematico
de métodos de andlisis muy diversos, tanto cldsicos como instrumentales, para la
resolucién de problemas quimicos de indole tributaria.
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Deciphering the Exposome: Transforming How We Understand

Environment and Disease
Benedikt Wartha?

aUniversity of Vienna, Faculty of Chemistry, Department of Food Chemistry and
Toxicology, Vienna, Austria

bExposome Austria, National Research Infrastructure and EIRENE-AT Node, Vienna,
Austria

Throughout our lifetimes, we are exposed to a multitude of food- and environment-
related exposures, cumulatively referred to as the chemical exposome. Analytical
technology remains a major limitation for enabling true exposome-wide association
studies (EXWAS) to systematically correlate disease risk with exposure. Sensitivity,
selectivity, robustness, and a broad coverage of chemical space remain key challenges in
mass spectrometry-based exposomics.

This contribution will present unconventional mass spectrometric workflows for the
omics-scale investigation of toxicants that vary widely in terms of physicochemical
properties, concentrations, and toxicological modes of action. Targeted next-generation
human biomonitoring and non-targeted exposomic approaches will be discussed. Data
from different regions of the world will be presented to showcase the complexity of
exposure scenarios and their dynamics during windows of vulnerability, such as
pregnancy and early life (1, 2). Moreover, the capacity of a newly established, broad-
coverage method that integrates traditional targeted data acquisition with untargeted
metabolomics and exposomics will be demonstrated (3). Special emphasis will be given
to the role of the exposome in breast cancer aetiology and to modern mass spectrometry
as the key enabling technology in the expanding exposome field.

Acknowledgments

This work was supported by the European Research Council (ERC; EXPOMET, 101043321)
and Exposome Austria, the national Node of the EIRENE Research Infrastructure. Neither
the European Union nor the granting authority can be held responsible for them.
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From Measurement to Meaning: Computational Insights from

Complex Analytical Data in Metabolomics
Timothy Ebbels
Imperial College London (UK)

Analytical chemistry is increasingly defined by the generation of large, complex, and
information-rich datasets. Advances in instrumentation now enable unprecedented
depth and sensitivity across spectroscopy, mass spectrometry, imaging, and multi-omics
technologies. However, the central challenge is no longer measurement, but
interpretation: extracting robust chemical and biological insight from high-dimensional
and heterogeneous data.

These challenges are particularly evident in metabolomics, where the chemical diversity
and dynamic nature of the metabolome demand increasingly sophisticated
computational approaches. Machine learning, artificial intelligence, and integrative
modelling are therefore becoming central to modern analytical science.

In this lecture, | will provide an overview of computational metabolomics research at
Imperial College London, illustrating how computational methods can transform complex
analytical data into chemical and biological knowledge. Key themes will include
multimodal data integration, pathway-based modelling for biologically meaningful
interpretation, and the application of Al methods to improve analytical data quality and
information extraction.

I will highlight recent advances from our group, including pathway-driven integrative
models that leverage modest but coordinated signals across datasets to reveal underlying
biology, and deep learning methods for resolution enhancement in J-resolved NMR
spectroscopy. These approaches show how computational methods can both improve
data quality at the analytical level and enable more interpretable, mechanism-oriented
analysis at the systems level.

Overall, I aim to demonstrate how computational approaches are increasingly
contributing to the interpretation of complex analytical data, particularly in
metabolomics, where integrative modelling and Al-based methods will provide exciting
new insights in the coming years.
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Enhancing interpretation of non-target mass spectrometry data

with open chemical knowledge
Emma L. Schymanski?
aLuxembourg Centre for Systems Biomedicine, University of Luxembourg, (Luxembourg)

Exposomics researchers need to identify relevant chemicals covering the entirety of
potential exposures over entire lifetimes. With over 100 million chemicals in the largest
chemical databases, coupled with broadly acknowledged knowledge gaps, researchers
are faced with a seemingly impossible task. Although identification is still regarded as one
of the bottlenecks of non-target high resolution mass spectrometry (NT-HRMS)
experiments, focus has shifted increasingly to interpretation, to maximise the benefits
from this often still incomplete picture. This plenary lecture will use several examples
from the Environmental Cheminformatics group to show how open community
developments can enhance the interpretation of NT-HRMS data in environmental,
metabolomics and exposomics studies. Open data exchange efforts help build knowledge,
with activities such as MassBank (https://massbank.eu/MassBank/), the NORMAN
Suspect List Exchange (NORMAN-SLE; https://normansle.lcsb.uni.lu/) and FAIR-TPs
(https://fairtps.lcsb.uni.lu/). These efforts in turn help define environmentally-relevant
“chemical space” and the creation efficient yet informative subsets (e.g., PubChemlLite for
Exposomics; https://pubchemlite.lcsb.uni.lu/)! for high throughput non-target screening.
These are integrated into open workflows such as patRoon
(https://rickhelmus.github.io/patRoon/) for direct integration into case studies. Methods
such as patent mining, transformation prediction and other prioritization approaches help
identify future chemicals of interest — and potential analytical gaps. Several applications
in the group will be used to highlight practical use, include environmental monitoring in
Luxembourg?, metabolomics studies in Manchego sheep all the way through to
identifying potential exposure modifiers related to disease progression in
neurodegenerative disorders? and rare disease cohorts.

Acknowledgments:
All group members, collaborators and funding related to this work
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Quantum dot smartphone device for diagnosing infectious
diseases

Warren C. W. Chan, PhD,

Professor

Chemistry, Chemical Engineering, and Biotechnology
Nanyang Technological University (NTU), Singapore

Integrating mobile-cellular devices with multiplex molecular diagnostics can provide the most
powerful platform for tracking, managing, and preventing the transmission of infectious diseases.
With over 6.8 billion subscriptions globally, we can program handheld mobile-cellular devices to
spatially map, temporally track and transmit information on infections over vast geographical
space and boundaries. In this presentation, | will discuss the engineering of a simple and low-cost
nanotechnology/smartphone device for diagnosing patient infections.

Central to this device are barcodes generated by encasing the nanoparticle quantum dots inside
a plastic container for identifying disease targets. This device can analyze 20 uL of sample (from
blood or other fluids) and can potentially detect thousands of genetic biomarkers and diseases
simultaneously with a zeptomole analytical sensitivity.

This low sensitivity enabled us to see 9 out of 10 patients infected with a pathogen (e.g., HIV,
Hepatitis B and C). We engineer this device to be automated with the capability of extraction,
amplification, transcription, and barcoding the pathogens in a single unit via pushing a single
button. This device advances the capacity for global surveillance of infectious diseases at or near
the point of care with the potential to accelerate knowledge exchange of emerging or exigent
disease threats with healthcare and military organizations in real-time in the developed and
developing world.
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Decoding Diet—Health Links in Precision Nutrition: The Power of
Diverse Study Designs, Metabolomics, and Exposome-Based
Approaches

Cristina Andrés-Lacueva®, Meryl Cruz, Tomas Merofio?, Montse Rabassa-Bonet, Miriam Martinez-
Huélamo?

2 Biomarkers and Nutrimetabolomics Laboratory, Department of Nutrition, Food Sciences and
Gastronomy, Faculty of Pharmacy and Food Sciences, University of Barcelona, 08028 Barcelona,
Spain. ® Centro de Investigacién Biomédica en Red Fragilidad y Envejecimiento Saludable
(CIBERFES), Instituto de Salud Carlos Ill, Madrid 28029, Spain

Introduction: Precision nutrition aims to optimize health by tailoring dietary recommendations to
individuals or population subgroups sharing similar biological, behavioural, environmental or
social characteristics. This approach considers how nutrients, foods and dietary patterns affect
nutritional status and health outcomes in the context of dynamic differences occurring between
and within individuals. Within the gut-microbiota-brain axis, food- and microbiota-derived
metabolites are plausible mediators linking diet with inflammation, intestinal permeability, ageing
and cognitive function.

Objectives: To present a metabolomics-based strategy to identify biomarkers of dietary and
microbial exposure, characterize metabotypes associated with cardiometabolic and cognitive
health, and support personalized dietary interventions for healthy ageing.

Methods: Complementary study designs were integrated: controlled crossover dietary
interventions to discover intake biomarkers; randomized trials in older adults, and longitudinal
cohorts on cognitive decline and ageing. Plasma, serum and urine samples were analysed using
targeted and untargeted LC-MS/MS. The quantitative exposomics platform enables the
simultaneous measurement of endogenous metabolites, food-derived compounds, microbial
metabolites, environmental contaminants and lifestyle biomarkers.

Results: Evidence was generated across complementary study designs. Acute controlled dietary
interventions identified candidate biomarkers of specific food intake, using legumes as a model.
Randomized crossover trials in older adults showed that polyphenol-rich diets can modulate gut
microbiota and reduce intestinal permeability. Prospective cognitive cohorts and longitudinal
observational studies linked food- and microbiota-derived metabolites with cognitive ageing and
cardiometabolic health. Together, these approaches provide complementary evidence for
precision nutrition.

Conclusions: Combining quantitative metabolomics, exposomics, robust clinical designs and
longitudinal analyses support the transition from intake biomarkers to mechanistic biomarkers
and metabotypes. This approach may contribute to more precise, scalable dietary
recommendations aimed at preserving intestinal, metabolic and brain health during ageing.

Acknowledgments:

PID2020-114921RB-C21, PID2021-1285420A-100, PID2022-1410670A-100 and PID2023-
1480130B-C21/22 by MICIU/AEI/10.13039/501100011033 and by FEDER, UE, as well as from
CIBERFES (CB16/10/00269 from ISCIII). ICREA Academia 2018, 2023. Generalitat de Catalunya’s
Agency AGAUR (2021SGR00687), Maria de Maeztu Unit of Excellence (Grant CEX2021-001234-M)
funded by MICIN/AEI/FEDER, UE.
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Problemas cuantitativos no resueltos en cromatografia de gases y
de liquidos

Joan O. Grimalt®
2 Instituto de Diagndstico Ambiental y Estudios del Agua (IDAEA-CSIC), Barcelona

La instrumentacién analitica en cromatografia, de gases y de liquidos, se ha desarrollado de forma
espectacular en los ultimos afos de la mano de la espectrometria de masas. Ello ha permitido el
analisis de un mayor nimero de compuestos en concentraciones progresivamente mas bajas y en
numero importante de muestras. La fiabilidad de los andlisis ha crecido de forma importante con
el uso de estandares internos marcados isotépicamente.

Todo ello ha dado lugar a un gran desarrollo en la capacidad de anadlisis de un gran nimero de
compuestos en grandes cantidades de muestras.

Sin embargo, a pesar de estos avances, hay diversos aspectos instrumentales que todavia no estan
resueltos. Uno de ellos se refiere a la adsorcidn irreversible en las columnas e inyectores en
cromatografia de gases y otro en las diferencias de respuestas instrumentales en los diversos
compuestos en cromatografia de liquidos acoplada a espectrometria de masas.

En el primer caso, se han encontrado diversos problemas en los esfuerzos de medida del cambio
climatico mediante compuestos organicos y en el segundo en diferentes disfuncionalidades del

non-target andlisis.

En esta presentacidn se discuten estos problemas y se plantean diversas alternativas de solucidn.
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Advanced High-Sensitivity, High-Resolution Mass Spectrometry
for Contaminant Monitoring in Treated Irrigation Water and Its
Agricultural Impact

Lorena Manzano-Sanchez?, Marc Lopez-Matarin?, Yi Peng®, Amadeo R. Fernandez-Alba?,
Maria Jesus Martinez Bueno?

aResearch Group “Pesticide Residues”, Department of Chemistry and Physics, University
of Almeria, Almeria (Spain)

bInstitute of Environmental Pollution and Health, School of Environmental and Chemical
Engineering, Shanghai University, Shanghai, (China)

Water reuse is increasingly important in semi-arid agriculture, but its safe implementation
requires robust analytical tools to identify micro-contaminants that may be transferred
through reclaimed water, persist in soil, and reach crops. In this context, high-resolution
mass spectrometry (HRMS) provides broad chemical coverage and reliable trace-level
identification in complex matrices

The analytical strategy combined direct-injection LC-HRMS for reclaimed water with
QUEChERS-based extraction for soil and crop samples, using an ion-trap-enhanced QTOF
platform to improve ion utilisation and fragment-ion sensitivity. Data-independent
acquisition enabled broad MS/MS coverage, while compound annotation was supported
by a homemade theoretical-exact mass database and complemented, for a substantial
subset, by confirmation with analytical standards. The screening scope comprised around
530 contaminants of emerging concern, including pharmaceuticals, pesticides, per- and
polyfluoroalkyl substance, flame retardants, and transformation products.

The results demonstrate that this approach enables rapid and reliable trace-level
screening across connected environmental matrices under realistic agricultural
conditions. In greenhouse systems irrigated with reclaimed water, several compounds
were detected in soil during cultivation, and some remained measurable after harvest,
indicating persistence and carry-over within the agricultural system. In cucumber,
selected residues were confirmed at sub-ug/kg levels, supporting limited transfer to
edible tissues. In parallel, flame retardants were also investigated in dust samples,
highlighting the value of extending contaminant surveillance beyond aqueous matrices
alone.

Overall, this work highlights modern HRMS not only as a highly efficient analytical
platform, but also as a key tool for integrated environmental assessment, linking water
reuse, soil quality, crop safety, and multipath way exposure within a common scientific
framework.

Acknowledgments
This study was conducted as part of the project PID2023-1478460B-C21, which was
financed by the Spanish Ministry of Science, Innovation, and Universities.
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Particles — Gotta Catch ’"Em All!
Pushing the Boundaries of Single Particle Methods

David Clases?, Manuel Candussi®, Bernhard Griner?, Paul Stiger?, Siobhan Peters?, Sara
Escudero Cernuda? Raphael Hauer®, Christian Neuper®, Anton Nrecaj¢, Christian Hill®,
Raquel Gonzalez de Vegad, Matthias Elinkmann?, Thomas Lockwood?

aNanoMicrolLab, University of Graz, Graz (Austria)
bBrave Analytics, Graz (Austria)

‘Panejo GmbH, Graz (Austria)

4TESLA, University of Graz, Graz (Austria)

Single particle ICP-MS has transformed our ability to interrogate complex particulate
systems, offering highly sensitive and information-rich access to particles in a one-by-one
fashion. Yet its applicability remains constrained by inherent limitations. These become
particularly evident when targeting particles at both ends of the analysable size range,
when particles have heterogeneous compositions or chemically relevant molecular
identities. At the same time, the increasing scale and complexity of single particle datasets
place growing demands on data treatment, interpretation and analytical confidence.
This presentation explores emerging strategies to expand the analytical scope of single
particle analysis beyond these boundaries. These include approaches to retrieve
molecular signatures and physical particle properties before particles are destroyed
during ICP-MS analysis. In particular, complementary optical and spectroscopic methods,
including in-line microscopy, Raman spectroscopy and optical trapping-based
approaches, are introduced as routes to access particle-resolved information on size,
morphology and chemical identity. In parallel, ICP-TOFMS and new data-processing
pipelines are highlighted as powerful tools for screening complex samples for relevant
particle populations and enabling in-depth characterisation.

By combining rapid elemental screening with orthogonal particle-resolved techniques,
these approaches open new avenues for the analysis of biologically, environmentally and
industrially relevant particles in complex real-world samples with greater selectivity,
accuracy and interpretative depth. Rather than viewing ICP-MS as a standalone endpoint,
this presentation advocates an integrated analytical strategy for deciphering complex
particulate systems.
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Isotopically Labeled Compounds for Improving the Accuracy and
Precision of Analytical Results in Metabolomics, Proteomics and

Clinical Analysis.

Pablo Rodriguez-Gonzalez

Department of Physical and Analytical Chemistry, University of Oviedo (Spain)
Instituto de Investigacidn Sanitaria del Principado de Asturias (ISPA), Oviedo (Spain)

The translation of prognostic and diagnostic biomarker candidates into clinical applications is
time-consuming, costly, and often unsuccessful. Healthcare systems can achieve substantial cost
savings through the routine implementation of biomarker testing. In the longer term, the early
detection of diseases may help to further reduce the number of expensive interventions or
inappropriate medical treatments. However, the discovery and validation of many disease
biomarkers are currently limited by the analytical performance of the techniques used for their
determination in real biological samples. Reducing measurement uncertainty is thus essential to
enable a more reliable assessment of the true biological variability among samples.

Advanced clinical studies aimed at the identification, validation, and quantification of biomarkers
in the fields of targeted and untargeted metabolomics and proteomics rely on chromatographic
techniques coupled to high- and low-resolution mass spectrometry (MS). The use of isotopically
labelled compounds in combination with MS represents the most effective strategy for achieving
reliable internal standardization of analytical results capable of correcting for non-quantitative
recoveries during sample preparation, matrix effects and instrumental signal drift. Reference
procedures based on isotope dilution mass spectrometry can be used to validate more affordable
methods with lower metrological quality or to certify new reference materials. In addition, 3C-
labeled substrates are used in metabolic flux analysis to enable the quantitative reconstruction of
intracellular metabolic pathways, helping to identify metabolic alterations and potential
therapeutic targets for cancer treatment.

Different examples will be presented in the fields of targeted and untargeted metabolomics,
proteomics, and metabolic flux analysis, highlighting the critical role of isotopically labeled
standards in improving analytical quality, ensuring result comparability, and facilitating the
successful translation of biomarker candidates into clinical applications as well as advancing the
understanding of intracellular metabolism in cancer cells.

Acknowledgments
Project MCIU-22-PID2021- 125795NB-100 financed by MCIU /AEI / 0.13039/501100011033 /
FEDER, UE is acknowledged.
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Caracterizacion innovadora de complejos LP-AuNP mediante
EAF4 acoplado a una plataforma multideteccion

Andrea Lépez-Gutiérrez®, Nuria Rodriguez-Farifias 2, Cristina Blasco-Navarro®, lvan
Bravo Pérez®, Rosa del Carmen Rodriguez Martin-Doimeadios?® and Angel Rios?

2 Departamento de Quimica Analitica y Tecnologia de los Alimentos, Universidad de
Castilla La-Mancha, (Espaiia)

® NanoDrug Unit, Facultad de Farmacia de Albacete, Departamento de Quimica Fisica,
Universidad de Castilla La-Mancha, 02071 Albacete, (Espaiia)

Las nanoparticulas de oro (AuNPs) han suscitado gran interés en el dmbito biomédico
por sus excelentes propiedades dpticas y fisicoquimicas. Sin embargo, al entrar en
contacto con los medios bioldgicos pueden experimentar transformaciones que
modifican su tamafio, carga superficial y estado de agregacién. Estos cambios pueden
afectar a su funcionalidad y posible toxicidad. Para mitigar estos efectos, los liposomas
(LP) han sido propuestos como transportadores de las AuNPs para mejorar su
estabilidad y biocompatibilidad [1]. Aun asi, una vez formado el complejo LP-AuNP es
esencial realizar una exhaustiva caracterizacién de su tamafio y de sus parametros
eléctricos para predecir su estabilidad y comportamiento en medios bioldgicos. Hasta
ahora para esta caracterizacién se han empleado las técnicas de dispersién dindmica y
electroforética de la luz (DLS/ELS). No obstante, al basarse en mediciones por lotes, la
heterogeneidad, polidispersion y fuerza idnica de la muestra dificultan la obtencién de
informacidn especifica del complejo LP-AuNP.

En este contexto, una alternativa prometedora es el fraccionamiento en campo de flujo
asimétrico en su modalidad de campo eléctrico (EAF4). Esta técnica de separacion
avanzada que combina en el mismo canal un flujo asimétrico y un campo eléctrico puede
acoplarse simultdneamente a varios detectores proporcionando informacion
complementaria sobre el tamafio y las propiedades eléctricas de particulas individuales.
Asi, en este trabajo se ha empleado por primera vez una estrategia basada en EAF4 con
una plataforma multidetectora (absorcién ultravioleta-visible (UV-vis), dispersién de luz
multiangulo (MALS) y espectrometria de masas con plasma acoplado inductivamente
(ICP-MS)) para caracterizar complejos LP-AuNP procedentes de distintos métodos de
sintesis. Los resultados revelaron la presencia de poblaciones con diferentes tamafios y
parametros eléctricos, lo que aporta informacion relevante para la prediccidn de la
estabilidad de los distintos complejos en medios bioldgicos con el fin de utilizarlos de
forma segura. Por ello, EAF4 es una estrategia analitica con gran potencial para afrontar
los retos actuales en la caracterizacion por tamafno de formulaciones basadas en LP.

Agradecimientos

PID2022-138761NB-100, SBPLY/23/180225/000153, 2025-GRIN-38466. Contrato pre-
doctoral PREP2022-000195.
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Comprehensive two-dimensional liquid chromatography as an
analytical tool to reveal the potential effect of fermentation and

enzymatic hydrolysis in soybean meal composition

Fabricio Oliveira?, Lidia Montero®, Alejandro Cifuentes®, Mariana Montero®, Daniel
Perroned, Miguel Herrero®

2Laboratdrio de Desenvolvimento e Analise Sensorial de Alimentos, Faculty of Pharmacy,
Federal University of Rio de Janeiro (Brazil)

PFoodomics Laboratory, Institute of Food Science Research - CIAL (CSIC-UAM) (Spain)
‘Laboratério de Alimentos Funcionais, Nutrition Institute, Federal University of Rio de
Janeiro (Brazil)

dLaboratdrio de Bioquimica Nutricional e de Alimentos, Chemistry Institute, Federal
University of Rio de Janeiro (Brazil)

Soybean intake has been linked to various health-promoting effects, largely attributed
to its rich content of bioactive constituents, particularly isoflavones and soyasaponins.
However, food processing can profoundly alter the soybean phytochemical
composition, and such complex modifications cannot be adequately captured using
conventional chromatographic approaches. In this study, comprehensive two-
dimensional liquid chromatography coupled with tandem mass spectrometry (LCxLC—
MS/MS) was employed to profile the metabolome of soybean meal (SBM) and to
evaluate alterations induced by two different technological processes, namely,
fermentation with Saccharomyces cerevisiae (FSBM), and enzymatic hydrolysis using a
food-grade cellulase (ESBM). Extraction with methanol:water (1:1, v/v) provided the
highest extraction efficiency and the broadest phytochemical coverage. Twelve
isoflavones were detected in SBM, while both bioprocessing strategies resulted in
complete transformation of glycosylated isoflavones into their aglycone forms, which
were exclusively found in FSBM and ESBM. A total of 39 soyasaponins were tentatively
identified, of which 28 were exclusive to SBM, and only three were shared among all
samples. Fermentation induced a pronounced remodeling of the SBM metabolite
profile, with the loss of 39 compounds and the appearance of 42 new ones, including 18
soyasaponins. Enzymatic hydrolysis elicited a distinct compositional shift, characterized
by the disappearance of 43 compounds and the formation of 36 new metabolites, seven
of which were soyasaponins absent in FSBM. Collectively, these findings underscore the
value of advanced chromatographic methodologies, such as LCxLC, for deciphering
soybean phytochemical complexity and highlight the potential of targeted
biotechnological processing to enhance the chemical diversity, functional attributes,
and nutritional quality of soybean-derived ingredients.
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Compositional diversity of commercial olive leaf extracts and
supplements revealed by UHPLC-ESI-TIMS-QTOF.

Andrea Erdociain-Jiménez?, Patricia Fernandez-Moreno?, Alejandro Rojas-Garcia?,
Taha Mehany?, David Arrdez-Roman?, Antonio Segura-Carretero?, Alvaro Fernandez
Ochoa?, Maria de la Luz Cadiz-Gurrea®

aDepartment of Analytical Chemistry, University of Granada, 18071 Granada (Spain)

Olive leaf (Olea europaea L.) extracts and supplements are widely marketed for their
phenolic content, particularly secoiridoids such as oleuropein. However, commercial
formulations can differ substantially in composition, with direct implications for product
quality and bioactivity [1]. Characterising such diversity is analytically challenging
because these matrices contain numerous positional and structural isomers, isobaric
species and degradation products that co-elute under HPLC-QTOF conditions [2]. lon
mobility spectrometry (IMS) emerges as an effective strategy to resolve these species
and provide Collision Cross Section (CCS) values as an orthogonal identification
parameter [3].
Thiswork pursues two complementary aims: to evaluate the added value of Trapped lon
Mobility Spectrometry (TIMS) coupled to UHPLC-ESI-QTOF for the characterisation of
olive leaf-derived products, and to assess the diversity among commercial extracts and
supplements, identifying differences between them that are only apparent when
incorporating the IMS dimension. A set of 6 commercial extracts and 9 supplements was
analysed on a UHPLC-ESI-timsTOF MS/MS platform using Parallel Accumulation Serial
Fragmentation (PASEF). Data were processed with MZmine 4. Accurate mass and
MS/MS spectra were evaluated using SIRIUS and databases such as HMDB, while
experimental "™SCCSy, values were cross-referenced with AIICCS and CCSbase.
The IMSdimensionincreased the number of resolved features by 34% over conventional
LC-MS processing, demonstrating its significant analytical added value. This analytical
resolving power revealed several isomeric species that would otherwise remain hidden.
Oleuropein aglycone was detected in 13 out of 15 samples as two isomers (CCS 165.6
and 238.5 A?) at the same retention time; similarly, ligustroside showed an analogous
behaviour, with two distinct mobility peaks (CCS 191.5 and 201.1 A2). Beyond these
compounds shared by most samples, the mobility dimension also revealed
compositional differences between samples. Verbascoside was detected as a single
chromatographic peak that the mobility dimension separated into two isomers (CCS
199.8 and 213.3 A?): both were present in 9 samples, but 3 commercial supplements
showed only the lower-CCS isomer. Oleoside displayed an analogous behaviour, with
two mobility peaks (164.9 and 228.3 A2) in 6 samples and a single peak in five others.
Without ion mobility, these samples would have been qualitatively indistinguishable for
these metabolites, masking their underlying structural diversity. These findings
highlight the strong added value of IMS as a powerful tool for differentiating complex
botanical extracts and supporting their quality control and standardisation, particularly
in products with demonstrated bioactive potential.

1. Medina et al. (2019). Food Funct., 10, 4716.

2. Serrano-Garcia et al. (2024). J. Agric. Food Chem., 72, 27561.

3. Drakopoulou et al. (2021). J. Agric. Food Chem., 69, 15728.
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The importance of in vitro models and their advantages over in vivo models in assessing
the toxicological risk of substances present in food is widely recognised. The growing
use of inorganic nanoparticles (NPs) in the food industry has created a need to study
their bioavailability following ingestion, with oral bioaccessibility being a key step in this
process. However, the diversity of protocols used to simulate gastrointestinal digestion
makes it difficult to compare results across studies and limits the ability to draw robust
conclusions.

The aim of this study is to compare the oral bioavailability of trace elements in different
food matrices by applying two in vitro digestion methodologies: the standardised
INFOGEST 2.0 protocol, proposed by EFSA as a reference model, and the method
developed and optimised by the Trace Elements, Spectroscopy and Speciation Group at
the Universidade de Santiago de Compostela since 2001.

Firstly, suspensions of Ag and TiO, NPs, as well as representative commercial matrices
such as the food additive E171 and silver-coated sugar beads, were studied to assess the
differences between the two protocols and their suitability for subsequent analysis by
spICP-MS. This comparison enabled us to investigate how digestion conditions affect the
stability, size and detection of the NPs. Secondly, both digestion methods were applied
to real food samples (hake, mussels and dairy products) to analyse the bioavailability of
various trace elements (Zn, Pb, Cu, Cd, As, Fe and Mn, amongst others).

Overall, this study highlights the importance of standardising in vitro methods for
simulating gastrointestinal digestion in food, with a view to improving the comparability
of results and contributing to a more accurate assessment of the risks associated with
the intake of metals, both in their ionic and nanoparticulate forms.
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2Instituto de Productos Lacteos de Asturias (IPLA-CSIC), Oviedo (Spain).
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Lipidomics has emerged as a key discipline for the comprehensive characterization of
lipid species and their biological functions, with high-resolution mass spectrometry
representing the cornerstone of lipid analysis [1]. However, volume-limited samples
remain a critical bottleneck in many biological and clinical applications, (e.g., biopsies,
biofluids, ocular matrices, and small-scale cell cultures). Moreover, the high structural
diversity of lipids, driven by extensive positional and geometric isomerism, often
exceeds the resolving power of LC-MS alone. Although high-resolution approaches such
as HRdm-IMS have been proposed, they still face practical limitations in detection
sensitivity.

In this work, we aimed to develop a microscale liquid chromatography (MicrolLC)
method that maximizes ionization efficiency and sensitivity, unlocking the full analytical
potential of HRAmM-IMS-MS for comprehensive lipidomic profiling of low-volume
biological samples [2]. We implemented a MicrolLC platform coupled to an electrospray
ionization quadrupole time-of-flight (ESI-QTOF) system, operating with reduced
injection volumes (0.5 pL), low flow rates (75 puL min), and optimized ion source
parameters compared with conventional UPLC chromatography. MicrolLC provided
consistent gains in MS signal. Across multiple lipid classes, peak areas increased 5-fold
and peak heights 3.5-fold, with only a modest 1.5-fold increase in peak width at half
maximum. When integrated with HRdm-IMS, the enhanced sensitivity provided by
MicrolLC yielded 1.5- to 3.8-fold signal increases depending on lipid class, enabling
orthogonal IM separation and further identification of structural isomers missed or
partially unresolved during UPLC analysis. In biologically constrained samples, including
MIO-M1 glial cell extracts and vitreous humor case-control cohorts, the method
provided expanded lipid coverage.

The methodology establishes a powerful platform for analytical, biomedical, and clinical
studies where sample availability is the primary bottleneck.
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En las Ultimas décadas, la Quimica Analitica ha experimentado un cambio de paradigma
impulsado por la necesidad de obtener respuestas rapidas en escenarios complejos. La
tendencia actual hacia la Quimica Verde y la sostenibilidad ha favorecido el desarrollo
de métodos basados en espectrometria de masas en los cuales la muestra es introducida
directamente en el instrumento. Estas metodologias permiten simplificar o eliminar las
etapas de preparacion de muestra y separacién cromatografica. Asi, no solo reducen el
tiempo de analisis y el consumo de reactivos, sino que permiten incluso la
monitorizacion de procesos en tiempo real.

En esta comunicacién se presentan los avances desarrollados por nuestro grupo de
investigacion centrados en la aplicacion de dichas metodologias rapidas y en tiempo real
para la resolucion de desafios analiticos actuales. En este sentido, se incluyen dos lineas
que demuestran la versatilidad de la espectrometria de masas cuando se despoja de las
limitaciones de la cromatografia convencional.

La primera linea se centrard en la espectrometria de masas acoplada a ionizacién
secundaria por electrospray (SESI-MS). Se detallard su aplicacion en dos vertientes
criticas: por un lado, la deteccidon y monitorizacion de agentes de guerra quimica y
sustancias peligrosas, una herramienta vital para la defensa y la seguridad ciudadana.
Por otro lado, se describira su utilidad en el ambito clinico para la caracterizacién de
medicamentos inhalatorios.

La segunda linea abordara el desarrollo de métodos basados en el analisis por inyeccién
en flujo acoplado a espectrometria de masas (FIA-MS). Se detallara su aplicacién para la
determinacién del sexo bioldgico a través del andlisis de péptidos derivados de la
amelogenina presentes en el esmalte dental. A diferencia de los analisis osteoldgicos,
esta aproximacién protedmica mediante FIA-MS ofrece una robustez superior y una
velocidad de procesamiento compatible con grandes volimenes de muestras.

En conclusion, las metodologias aqui descritas mejoran la eficiencia y sostenibilidad del
analisis, permitiendo obtener informacion critica de forma rapida, incluso instantanea,
consoliddandose como una alternativa real y versatil frente a los métodos
convencionales.
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The growing demand for comprehensive chemical characterization in modern analytical
chemistry spans multiple disciplines, including chromatography, mass spectrometry,
metabolomics, environmental science, and food safety. Complex samples often contain
hundreds to thousands of compounds with diverse physicochemical properties, posing a
challenge for conventional one-dimensional techniques. In this context, comprehensive two-
dimensional gas chromatography coupled with time-of-flight mass spectrometry (GCxGC-TOF
MS) has emerged as a powerful and unifying analytical platform.

GCxGC employs two columns with orthogonal selectivity, enabling enhanced separation
capacity and structured chromatograms that reflect compound classes. Coupled with TOF MS,
which provides rapid acquisition of full-range mass spectra, the technique enables both targeted
and non-targeted analysis within a single run. This capability is particularly relevant for
interdisciplinary environments such as CAl 2026, where integration of separation, detection, and
data analysis is essential.

The versatility of GCxGC-TOF MS is demonstrated across several analytical domains. In
petrochemical analysis, it enables detailed characterization of complex mixtures such as crude
oil and high-boiling fractions through optimized separation conditions. In food safety and
environmental analysis, non-target screening allows detection of contaminants, including
pesticide residues and non-intentionally added substances (NIAS) migrating from packaging
materials .

In metabolomics and biomarker discovery, GCxGC-TOF MS offers significant advantages due to
its high sensitivity and broad metabolite coverage. The combination of high chromatographic
resolution and full-spectrum acquisition supports reliable identification and retrospective data
analysis . Advanced data processing tools, including spectral deconvolution and classification
algorithms, further enhance interpretation of complex datasets.

The integration of high-resolution TOF MS extends these capabilities by enabling accurate mass
measurements and improved confidence in compound identification, particularly in trace
analysis. This is critical for addressing current analytical challenges across disciplines
represented at CAl 2026.

In conclusion, GCxGC-TOF MS represents a flexible and comprehensive analytical approach that
bridges multiple areas of instrumental analysis. Its ability to deliver detailed chemical
information from complex matrices makes it highly suitable for interdisciplinary research and
routine applications.

Keywords: GCxGC, TOF MS, non-target screening, metabolomics, petrochemicals, food
safety, analytical chemistry
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MS/MS data annotation remains a significant bottleneck in metabolomics, limiting
confident small molecule identification. Complementary tools and resources are needed
to improve metabolite annotation from different analytical perspectives. Current
approaches include machine learning-based interpretation, such as SIRIUS, and
molecular networking, such as GNPS. Mapping specific fragment ion m/z values to
molecular substructures could further complement these strategies. However, few
resources allow users to query an m/z value and retrieve potential substructures, and
most are not publicly available. Here, we present MZ2Struct, a new library and online
resource for identifying potential substructures associated with queried m/z values from
fragment ion peaks observed in experimental MS/MS data.

MS/MS spectra from public repositories such as GNPS were clustered based on
similarity, and shared peaks were extracted. For each shared peak, a modified breadth-
first search (FBS) algorithm identified a set of candidate substructures in the parent
molecule, which were then refined by searching common fragmentation patterns within
clusters of similar molecules.

Our method generated more than 30000 unique m/z—substructure pairs through the
analysis of over 35000 spectra from the GNPS library. The resulting library contains a
heterogeneous collection of representative substructures commonly found in small
molecules, primarily ranging from 40 to 300 Da.

This freely available library can be queried through a web interface using fragment ion
m/z values to identify potential substructures. In addition, our method enables the
calculation of corresponding neutral losses, which can also be queried to identify
potential substructures when a fragment ion originates from the loss of a moiety from
the parent molecule.

To evaluate the performance of MZ2Struct, we compared it with SIRIUS and molecular
networking-based strategies through the GNPS platform, using MS/MS data from known
molecules in the MCE Bioactive Compound Library, among other datasets. Our results
show that MZ2Struct can serve as a complementary strategy for retrieving a broader
range of candidate substructures for a given peak.

Our results constitute the first public and open-access resource linking m/z to
substructures for small molecules using MS data.
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Polybrominated dibenzo-p-dioxins and dibenzofurans (PBDD/Fs) are emerging organic
contaminants of increasing concern due to their structural and toxicological similarity to
regulated chlorinated analogues (PCDD/Fs). These compounds are mainly generated
during industrial thermal processes and released into the atmosphere. Although specific
regulation for PBDD/Fs is not yet established, European authorities recommend periodic
monitoring of emission sources such as waste incinerators. In addition, their recent
consideration for inclusion under Annex C of the Stockholm Convention highlights the
need for robust and accessible analytical methodologies. Gas chromatography coupled
to high-resolution mass spectrometry (GC-HRMS) remains the reference technique for
dioxin analysis in air emissions. However, its high cost, operational complexity, and
increasing obsolescence limit its routine applicability. In this context, triple quadrupole
gas chromatography-tandem mass spectrometry (GC-MS/MS) has emerged as a
promising alternative. In particular, the atmospheric pressure gas chromatography
(APGC) coupled with MS/MS offers enhanced molecular ion preservation via soft
ionization, potentially improving sensitivity and selectivity for highly halogenated
compounds such as PBDD/Fs.

In the present work, an APGC-MS/MS (QgQ) method was developed and optimized for
the determination of 2,3,7,8-substituted PBDD/Fs in atmospheric emission samples.
Critical parameters related to both the chromatographic separation and the APGC
ionization source were systematically evaluated to maximize signal intensity and
minimize fragmentation in complex emission matrices. Method performance was
assessed through real emission samples collected during seasonal monitoring
campaigns in Barcelona (Spain), and results were compared with those obtained by the
reference GC-HRMS technique. The optimized GC-MS/MS method achieved detection
limits suitable for environmental monitoring and showed good agreement with GC-
HRMS for the 13 target toxic congeners. These results demonstrate the potential of GC-
MS/MS as a reliable and accessible alternative for PBDD/Fs analysis, supporting its
implementation in the routine monitoring and future regulatory frameworks.
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Chlorination is one of the most common tertiary treatments applied in reclaimed
water facilities (RWFs) due to its efficiency in disinfection. However, the presence of
antibiotics in wastewater, resulting from the limited removal capacity of conventional
wastewater treatment plants (WWTPs), raises concerns about the possible formation of
transformation products (TPs) during chlorination®. These TPs may show higher toxicity
or persistence than their parent compounds, making their identification and evaluation
essential for assessing the chemical safety of treated effluents.

In this study, the formation of antibiotic-related TPs was investigated in real RWFs
in Spain using suspect screening with high-resolution mass spectrometry (HRMS). A
database of 104 TPs from 8 antibiotics (ciprofloxacin CIP, clindamycin CLD, lincomycin
LCN, sulfadiazine SFD, sulfapyridine SFP, sulfamethoxazole SMX, tetracycline TCN, and
trimethoprim TMP) that are commonly found in secondary effluents, was compiled from
literature. A total of 46 samples from four RWFs were analyzed using data-dependent
(DDA) and data-independent (DIA) acquisition. Additionally, a modified confidence
classification scheme, based on Schymanski’s approach, was proposed to improve TP
identification. Overall, 46 TPs were tentatively identified, with 25 of them upgraded to
a confidence level® thanks to the information obtained via HRMS. The most frequently
detected TPs were CIP 263, CLD 441, SMX 110, SMX 144, SMX 193 and TMP DAP, with
up to 33 detections in the analyzed samples. These importance of evaluating TPs in
reclaimed water disinfection processes.
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La presencia de microplasticos (MPs) constituye una problemdatica ambiental de
creciente relevancia debido a su persistencia, ubicuidad y potencial impacto sobre los
ecosistemas terrestres. Estas particulas, cuyo tamafio se define en el intervalo de 1 um
a 5 mm, representan una fuente potencial de contaminacién tanto por las propias
particulas como por los aditivos quimicos incorporados durante su fabricacion. En
sistemas agricolas intensivos, el uso continuado de acolchados plasticos, sistemas de
riego y cubiertas de invernadero favorece la entrada de MPs y su acumulacién en el
suelo. Como respuesta, las politicas europeas, concretamente el Reglamento Delegado
(UE) 2024/2787 de la Comisidn,! promueven la sustitucion progresiva de plasticos
convencionales por alternativas biodegradables. No obstante, esta transicién plantea
nuevos desafios ambientales asociados a la formacidn de microplasticos biodegradables
(BMPs) como consecuencia de procesos de degradacion incompleta.

En este trabajo se evalud la presencia de MPs y BMPs en suelos agricolas de la provincia
de Almeria (Espafia), una de las regiones con mayor intensidad de agricultura bajo
plastico de Europa. Se desarrolld una estrategia analitica para la determinacién
simultanea de 10 polimeros convencionales y 4 biodegradables. Dicha metodologia
comprendid una etapa de extraccion consistente en tres etapas: oxidacion de la materia
organica mediante reactivo de Fenton, separacion por densidad con disolucién saturada
de ZnCl; y filtracién a vacio con filtros de celulosa de 1 um. Posteriormente, los filtros
fueron homogeneizados mediante criomolienda y sometidos a andlisis mediante
pirélisis acoplada a cromatografia de gases y espectrometria de masas (Py-GC-MS) en
modo seleccion de iones monitorizados (SIM) como alternativa a las técnicas
espectroscépicas convencionales.?

El método desarrollado fue validado en términos de selectividad, linealidad, exactitud y
precision, obteniéndose limites de cuantificacién comprendidos entre 0,05 y 0,25 mg
para la mayoria de los polimeros estudiados. Posteriormente el método fue aplicado al
analisis de suelos agricolas, evidenciando una presencia ubicua de polietileno (PE) y
polipropileno (PP).

Agradecimientos

Proyecto PID2022-13712208B-100 financiado por MICIU/AEI/10.13039/501100011033 y
por “FEDER Una manera de hacer Europa”. ELR agradece la beca predoctoral PRE2023-
001 financiada por MICIU/AEI/10.13039/501100011033 y por “FSE+”. JMS agradece al
CUll'y al Andalucia FSE+ 2021-2027 el apoyo financiero (POST_2024_00151).
Referencias

1. Comisidn Europea (2024). Reglamento Delegado (UE) 2024/2787 de la Comision.

2. Marin-Sdez et al. (2026). Trends Environ. Anal. Chem., 49, e00297.

Comunicaciones orales: sesion 3



I||I { | Il
0-3.4 CAI 5038

Determination of micropollutant and biomarker in-sewer

stability in sewage systems with ferric dosing by LC-HRMS
Natko Krajina®?, Oriol Gutiérrez?, Mira Petrovi¢?

aThe Catalan Institute for Water Research, (Spain)

University of Girona, (Spain)

Wastewater-based epidemiology (WBE) plays an increasingly important role in
determining exposure to various chemicals on population level by analyzing
concentrations of corresponding chemical biomarkers in wastewater collected at the
inlet of wastewater treatment plant. However, the micropollutants and their biomarkers
are subjected to a series of processes during their conveyance through the sewer system
that might alter their concentration and thus the exposure estimates obtained by WBE.
Furthermore, dosage of ferric salts is commonly applied to mitigate corrosion processes
in sewers with an unknown effect on WBE biomarker stability. The aim of this study was
to assess these effects by analyzing wastewater samples obtained from different points
within the sewage network in town of Roses (Spain) by liquid chromatography-high
resolution mass spectrometry (LC-HRMS). A targeted analysis of 212 compounds
including antibiotics, pharmaceuticals, pesticides, industrial chemicals and others was
conducted on samples collected across four sampling points within sewage network
during two different seasons: winter and summer. Samples were preconcentrated by
solid phase extraction and analyzed by LC-HRMS using standard addition method and
isotopically labeled internal standards where applicable. Results obtained show a
significant decrease in concentration for numerous micropollutants and biomarkers
after the ferric dosage point, suggesting that ferric dosage may promote degradation
processes and alter exposure and consumption estimates in population backcalculated
from WBE results.
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Human burial sites have hitherto not been recognized as a source of chemical pollution
for aguatic ecosystems. Their environmental impact remains poorly understood, despite
their high potential to introduce a diverse range of organic micropollutants (OMPs)
through organic matter decay and decomposition mechanisms. As the global
populations grows and life expectancy increases, greater reliance on pharmaceuticals
raises concerns about chemicals entering the environment through human remains.
Furthermore, materials used in conventional burials (e.g. wooden coffins, varnishes,
flame retardants and plasticizers) represent an additional source of contamination that
may eventually leach into the soil and groundwater. The objective of this study was to
investigate the extent of these pollutants at the Berthaga municipal cemetery in Uppsala
(Sweden), following preliminary observations of anomalous toxicity in a stormwater
pond directly connected to a creek flowing through the burial grounds. To this end,
water and sediment samples were collected at multiple locations across the burial site
and along upstream and downstream sections of the receiving Fyris River. Water
samples were processed using multi-layered solid-phase extraction (SPE), while
sediments underwent solid-liquid extraction followed by the same multi-layered SPE
procedure. Both matrices were subsequently analysed using UHPLC-HRMS, following a
suspect screening approach to identify a wide range of contaminants. Results revealed
a significant presence of OMPs in samples investigated, with the most frequently
detected compounds including flame retardants, industrial derivatives and specific
pharmaceuticals (including antineoplastics), indicating that biological fluids from
decomposing remains are reaching adjacent water bodies. However, the higher
chemical load found in the river tends to overshadow the specific contribution of the
cemetery. Nevertheless, the role of burial site as a pollution contributor remains
unclear, yet results in this study showed an increase in the presence of contaminants
that potentially impact both environmental and human health. These findings highlight
the need to critically reassess burial-related infrastructure and management strategies
to safeguard long-term environmental and public health.
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El analisis directo por espectrometria de masas (MS) es un reto debido a la elevada
complejidad de la mayoria de las muestras. En este dmbito, la microextraccion en fase
solida y sus técnicas derivadas se han combinado ampliamente con MS con el fin de
mejorar tanto la sensibilidad como la selectividad de las determinaciones. Es aqui donde
el andlisis directo del sorbente que contiene los analitos retenidos surge como una
alternativa interesante con el fin de reducir tanto los tiempos de analisis, como el
consumo de disolventes y gases asociados.

En esta comunicacion se presentan dos aproximaciones donde se plantea el analisis
directo de sustratos sorbentes planos mediante MS empleados para la extraccion de
drogas basicas en diferentes matrices. Ambos estudios tienen como nucleo central el
disefio de una interfase basada en desorcion térmica (TD) y posterior ionizacion
empleando la fuente comercial de plasma SICRIT. Las interfases desarrolladas destacan
por su simplicidad y por emplear elementos ampliamente disponibles comercialmente,
lo que reduce los costes asociados al analisis y permite su implementacion en otros
ambitos.

En una primera investigacion se llevd a cabo la determinacién de cocaina vy
metanfetamina en muestras de saliva usando una cinta adhesiva cuyo adhesivo se
empled como fase sorbente en la modalidad de extraccion en vial. Tras el proceso de
extraccién, cada fase se analizd colocando el tapdn en la interfase disefada al efecto,
permitiendo la desorcion térmica de los compuestos de interés. El proceso destaca por
su analisis rapido (1 minuto por muestra) y por no requerir el empleo de ningun tipo de
disolvente ni gas adicional durante el proceso completo.

En un segundo trabajo se empled una tela de algoddn obtenida directamente de ropa
para la extraccion de tres drogas bésicas en superficies de 100 cm?. La extraccion de los
analitos se asistio con el empleo de metanol para favorecer la transferencia de los
compuestos de interés durante el muestreo. El disolvente contenia los estandares
internos de los analitos lo que permitidé asegurar un analisis cuantitativo. Tras la etapa
de muestreo, la fase de algoddn se sometid a un proceso de desorcidn térmica y su
posterior analisis mediante SICRIT-MS.
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Electromembrane extraction (EME) is an innovative modality of liquid-phase
microextraction in which selective transfer of charged organic species is ensured via
electromigration. However, the use of supported liquid membranes poses concerns
regarding the sustainability and the real-life applicability of EME due to the limited
reusability of the organic phase. Notwithstanding bio-based membranes have been
recently proposed to substitute polymeric counterparts, challenges are still faced
regarding miniaturization, automation and blueness.

This lecture is aimed at demonstrating the potential of advanced flow analysis for non-
supported EME by individual handling of microvolumes of agueous and organic phases
into the conduits of flow systems with no need of solid membranes [1]. Segmented flow
analysis combined with stopped flow enables unsupervised formation of the 3 phases,
electromigration of specific ionic species and retrieval of the acceptor phase for further
on-line chromatographic, optical or electrochemical detection [1]. A breakthrough
application is the combination of EME with suspect screening in urine samples for
further annotation of potential xenobiotic candidates and their metabolites while
minimizing false positives and false negatives [2]. Particular emphasis is given in this
lecture to the possibility of 3D-printing by stereolithography of functional millifluidic
platforms that accelerate analyte migration by tuning the wettability of the organic
phase and permit analyte enrichment by printing multiple donor phases for a single
acceptor phase [3]. The exploitation of dual EME for isolation of compounds of distinct
polarity and the combination of flow-based EME with direct optosensing at the organic-
acceptor interface [3] will be also pinpointed, all illustrated with case studies of
challenging matrices, including wastewaters and body fluids.

Acknowledgement: The authors acknowledge financial support by the Spanish Ministry
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La tecnologia de trampa de movilidad idnica acoplada a espectrometria de masas de alta
resolucién timsTOF, se ha consolidado como una plataforma de referencia para el
analisis de matrices complejas con alta sensibilidad en multiples aplicaciones analiticas
y dmicas bajo la denominacidn de espectrometria 4D. Los avances mas recientes han
permitido optimizar significativamente la respuesta en el rango de masas bajas,
destacando la configuracion timsMetabo, que amplia el alcance analitico tanto en
acoplamiento con GC como con LC. Durante la sesidn, se presentaran casos practicos
representativos que ilustran el potencial de esta tecnologia en distintos escenarios
analiticos.

Asimismo, la incorporacion de la dimensiéon de movilidad iénica abre nuevas
oportunidades para el desarrollo de metodologias sin necesidad de separacidon
cromatografica, habilitando estrategias innovadoras de analisis directo (DART). Este
enfoque redefine el alcance de la espectrometria de masas en aplicaciones que van
desde la sintesis quimica hasta el control de calidad en alimentacion y otros entornos
industriales. En esta comunicacion oral, exploraremos estas capacidades emergentes y
compartiremos ejemplos que evidencian el amplio espectro de aplicaciones que esta
tecnologia puede abordar.
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Se estima que actualmente hay entre 40.000 y 60.000 sustancias quimicas industriales
en el mercado mundial. La exposicion humana a estas sustancias o largo de la vida se
describe como el exposoma quimico, que puede evaluarse tanto mediante estimaciones
de exposicidn externa a través de la contaminacion del aire, el agua o los alimentos,
entre otros, o mediante la biomonitorizacidon en matrices bioldgicas.

La espectrometria de masas de alta resolucion acoplada a cromatografia liquida se ha
consolidado como una herramienta clave en la investigacion del exposoma. Sin
embargo la preparacion de muestra sigue siendo un reto en este campo, ya que los
métodos dirigidos suelen abarcar pocos compuestos y con propiedades similares. En
este contexto, los SUPRAS destacan como disolventes de extraccion versatiles capaces
de extraer compuestos con amplio intervalo de polaridad de forma simple y eficiente.
Los SUPRAS son liquidos nanoestructurados que se forman por autoensamblaje
espontaneo y coacervacion de compuestos anfifilicos en medios acuosos o
hidroorganicos. Frente a los disolventes organicos convencionales, presentan varias
ventajas: ofrecen multiples tipos de interacciéon intermolecular, lo que permite extraer
compuestos con un amplio intervalo de polaridad; pueden prepararse facilmente a
partir de anfifilos comerciales, incluidos biosurfactantes renovables; y presentan baja
volatilidad, inflamabilidad y toxicidad. Ademas, su estructura interna contiene poros de
acceso restringido que ayudan a excluir interferentes como las macromoléculas.

Esta presentacion muestra resultados recientes del grupo sobre el empleo de SUPRAS
en la caracterizacion del exposoma interno y externo. En concreto, se utilizaron con
éxito SUPRAS de agregados inversos de hexanol para la extraccidn y/o cuantificacion de
contaminantes en multiples muestras de polvo y suero. Por ejemplo, en polvo de
edificios se detectaron farmacos, drogas y estimulantes, lo que evidencia que el polvo
constituye una fuente adicional relevante de exposicidn con posibles implicaciones
sanitarias. En otro estudio, realizado en suero de pacientes psiquiatricos y de poblacion
control, se observaron mayores concentraciones de bisfenoles en los pacientes, lo que
pone de manifiesto una mayor exposicidon a estos contaminantes en poblaciones
vulnerables. En conjunto, se abordaron grupos de contaminantes muy diversos, con
valores de log P entre -2,2 y 10,6, entre ellos drogas, pesticidas, retardantes de llama,
bisfenoles y PFAS. Ademas, el procedimiento de extraccién y limpieza fue simple, rapido
y de una sola etapa, basado en agitacion y centrifugacion, con un bajo consumo de
SUPRAS (200-500 pL por muestra).
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The concept of Green Sample Preparation (GSP), formalized in 2022 [1], emphasizes the
need to minimize the environmental impact of analytical methodologies. In particular,
its second and third principles stress the use of safer solvents and reagents, together
with sustainable, reusable, and renewable materials. In line with these guidelines, there
has been a growing shift toward the implementation of environmentally friendly or low-
toxicity solvents in analytical procedures aimed at extracting target compounds from
complex matrices such as environmental, clinical, and food samples. Among these
alternatives, deep eutectic solvents (DESs), natural deep eutectic solvents (NADESs),
low-toxicity ionic liquids, surfactants, micellar systems, and bio-based solvents have
been widely investigated.

Within this context, DESs and NADESs have gained considerable attention as viable
substitutes for conventional hazardous organic solvents. These systems consist of two
or more components that interact—typically through hydrogen bonding—resulting in a
eutectic mixture with a melting point significantly lower than that of an ideal
combination. Owing to their physicochemical properties, they are generally considered
low-toxicity and environmentally benign extraction media. More recently, magnetic
deep eutectic solvents (MDESs) have been introduced as a functional subclass
incorporating magnetic species, usually metal-based. These materials retain the
advantageous features of DESs, such as low vapor pressure, thermal stability, and
straightforward synthesis, while additionally enabling rapid and efficient phase
separation via an external magnetic field, thus eliminating the need for centrifugation.
Despite these advantages, DESs, NADESs, and MDESs present certain limitations,
notably their relatively high viscosity and, in some cases, limited compatibility with
analytical instrumentation. Although the use of MDESs as extractant phases represents
a promising and evolving strategy, further efforts are required to address the challenges
associated with the design, optimization, and implementation of robust analytical
methodologies.
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Pharmaceutical consumption has increased globally, leading to the continuous release
of highly polar and persistent compounds into environmental waters. Due to their
trace-level occurrence (ug/L and ng/L) and their potential risks, sensitive analytical
approaches combining liquid chromatography coupled to mass spectrometry in tandem
(LC-MS/MS) with preconcentration techniques are required [1]. Among available
sorptive microextraction techniques, stir bar sorptive extraction (SBSE) is an attractive
option. However, commercial coatings such as polydimethylsiloxane (PDMS) and
ethylene glycol-silicone (EG-silicone) show limited retention for polar analytes, which
has encouraged the development of novel in-house coating materials. In this context,
ion-exchange mixed-mode materials emerged as promising alternatives, as their acidic
or basic functional groups improve the retention and selectivity of a wide range of
compounds through ionic interactions [2,3]. Despite their potential, their application in
SBSE remains underexplored.

This study presents the preparation, evaluation and application of a methacrylic acid
(MAA)-functionalized coating attached to a glycidyl methacrylate (GMA)-based
monolith for SBSE. The immobilized MAA groups provided weak cation-exchange
(WCX) characteristics, enhancing selectivity and enabling ionic interactions with
protonated basic analytes, under controlled sample pH. After optimization, the SBSE/LC-
MS/MS method was validated in river water, showing suitable apparent recoveries
(%Rapp), low matrix effects (%ME) due to a methanol-based washing step, method
detection and quantification limits in the low ng/L range. The method was subsequently
applied to Ebre River samples (Spain), where all target compounds were found at ng/L
levels.

Acknowledgements

These results are part of the projects PID2023-148939NB-100 and PID2021-1254590B-
100 funded by MICIU/AEI/10.13039/501100011033 and FEDER, UE.A
Trullas acknowledges the support of the Joan Oré predoctoral grant program from the
Department of Research and Universities of the Government of Catalonia and co-
financing by the European Social Fund Plus (2024FISDU00309).

References

[1] Almeida et al. (2021). Separations, 8, 1.

[2] Moral et al. (2024). Trends Anal Chem, 181, 118005.
[3] Nadal et al. (2022). J. Chromatogr. A 1663, 462748.

Comunicaciones orales: sesion 4



[ { | I
0-4.6 CAI 5056
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sobre barra agitadora: analisis del impacto de la miniaturizacion
mediante la evaluacidn de la sostenibilidad
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La “Quimica Analitica Blanca” propone un enfoque holistico para la evaluacion de
métodos analiticos, integrando el rendimiento analitico, la practicidad del método y la
sostenibilidad ambiental. En este marco, la preparacion de muestra continta siendo una
etapa fundamental debido a la complejidad de determinadas matrices y a la necesidad
de preconcentrar los analitos. Con el fin de reforzar la sostenibilidad de esta fase, se
establecieron los principios de la “preparacién de muestra verde”, orientados a
minimizar el uso de reactivos, reducir residuos y optimizar recursos.

Las técnicas de microextraccidn se han consolidado como pilares de la preparacién de
muestra, aunque su evolucién reciente ha estado marcada por una creciente
preocupacion por su sostenibilidad. En este sentido, la reducciéon o eliminacién de
reactivos toxicos, la disminucién de la cantidad de fase extractante y el disefio de
materiales mas selectivos y ecoldgicos han favorecido el desarrollo de estrategias cada
vez mas sostenibles. Con el tiempo, los enfoques de extraccion miniaturizados han
evolucionado aun mas hacia técnicas de "ultramicroextraccion"”, que enfatizan no solo
la reduccién de los volimenes de fase de extraccion, sino también la minimizacion de
los volumenes de muestra [1].

Nuestro grupo de investigacion desarrolld en 2014 la técnica de microextraccion
dispersiva por sorcion sobre barra agitadora (SBSDME), una metodologia hibrida basada
en materiales magnéticos que mejora la transferencia de masa mediante la dispersiéon
del sorbente y facilita su recuperacion. Desde entonces, esta técnica ha evolucionado
hacia formatos miniaturizados y automatizados [2], incluyendo versiones capaces de
procesar simultdneamente hasta 96 muestras de bajo volumen [3]. En esta
comunicacion se estudia la evolucion de la técnica mediante el empleo de diferentes
herramientas métricas, demostrando que la miniaturizacién constituye una estrategia
practica y efectiva para avanzar hacia metodologias analiticas mas sostenibles.
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Objective: Functional stability is crucial for therapeutic proteins at all stages of their
lifecycle. Romiplostim (Nplate®) is used world-wide for treating immune
thrombocytopenia purpura. Limited in-use stability data on the proper romiplostim
handling is publicly available. This study aimed to evaluate romiplostim in-use functional
stability focusing on the interaction with its therapeutic target (TPO-R) and to improve
the existing functional assessment strategies by developing a new one using microscale
thermophoresis (MST).

Methods: Reconstituted romiplostim (Nplate®) samples were analysed. MST and ELISA
functional methods were developed and optimized ad hoc to assess romiplostim
functional stability. Far-UV-Circular-Dichroism and Intrinsic-Tryptophan-Fluorescence-
Spectroscopy were used to ensure MST results by confirming the conformational
stability of labelled TPO-R. In-use stability was assessed by subjecting romiplostim to
conditions related to hospital handling, e.g. agitation and exposure to natural light; also,
freezing and artificial light irradiation were checked as forced degraded condition.
Results: MST and ELISA were described and validated by their figures of merit. Regarding
romiplostim functional stability, both approaches yielded similar stability profiles, but
MST detected subtle functional declines that were not revealed by ELISA. Furthermore,
MST revealed insights into romiplostim binding stoichiometry, suggesting 1:2
interaction at high concentrations.

Conclusion: Regarding functionality, romiplostim was particularly sensitive to light
exposure, with less sensitivity to agitation and freezing. These findings also demonstrate
that MST serves as new orthogonal strategy to ELISA for assessing functionality, even
providing additional data on binding dynamics and stoichiometry. This new MST strategy
is applicable for any type of functional study of therapeutic proteins.
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The existence of chiral drugs as pairs of enantiomers is a critical factor in pharmacology,
as each stereoisomer can trigger distinct biological, pharmacokinetic, and
pharmacodynamic responses. This variability arises from the stereoselective nature of
drug-target interactions!. Therefore, the pharmaceutical sector prioritizes the
separation of these enantiomers to ensure the safety and therapeutic quality of
pharmaceutical formulations. In the field of chiral separations, Capillary
Electromigration Techniques have been positioned as very versatile and powerful tools.
Rivaroxaban, a potent and direct factor Xa inhibitor, represents a breakthrough in
anticoagulant therapy for managing thromboembolic disorders and preventing strokes.
Its chemical structure contains a single chiral center, leading to two enantiomers. While
the (S)-enantiomer is responsible for the anticoagulant effect, the (R)-enantiomer is
considered a chiral impurity?.

In this study, an analytical methodology based on Cyclodextrin-Micellar Electrokinetic
Chromatography (CD-MEKC) was developed to achieve the separation of rivaroxaban
enantiomers. With this aim, the potential of a set of bile salts and combinations sodium
dodecyl sulfate (SDS)/cyclodextrins was investigated to achieve the enantiomeric
separation. Under the optimized conditions (SDS/Methyl-y-CD in 75 mM MES buffer at
pH 2.0) the chiral separation took place in 16 min with a resolution of 2.0. Finally, the
figures of merit of the proposed CD-MEKC method were evaluated, and it was
successfully applied to the determination of rivaroxaban in both pharmaceutical and
urine samples.
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En el analisis moderno de alimentos, la creciente complejidad de las matrices y la
necesidad de autenticar su origen han impulsado el desarrollo de metodologias capaces
de extraer informacidon quimica mas profunda y fiable. Sin embargo, los métodos
convencionales presentan ciertas limitaciones que restringen su aplicabilidad en
sistemas complejos. En este contexto, la cromatografia liquida bidimensional integral
(LCxLC) ha emergido como una estrategia de alto rendimiento, aunque su potencial
permanece parcialmente desaprovechado, particularmente en lo que respecta al uso de
deteccidn por fluorescencia.

En este trabajo se presenta, por primera vez, una plataforma integral LCxLC con
deteccién dual (absorbancia y fluorescencia) acoplada a analisis quimiométrico de
datos, utilizando cavas elaborados en distintas regiones espaifiolas como modelo de
estudio. Se propone una estrategia analitica alternativa que evita los flujos de trabajo
convencionales basados en la integracién exhaustiva de picos?.

La optimizacidn experimental se centrd en maximizar la ortogonalidad y la resolucion de
picos mediante separaciones C18 x fenil-hexilo bajo gradientes acoplados y modulaciéon
automatica. Los datos se adquirieron simultdaneamente mediante deteccion UV y
fluorescencia. El analisis quimiométrico se abordé mediante un enfoque no dirigido, en
el que los scores de PARAFAC, extraidos directamente de los datos LCxLC, se emplearon
como descriptores en analisis multivariante no supervisados (PCA y HCA), permitiendo
capturar la variabilidad quimica global, simplificando el procesamiento de datos.

Se analizaron trece muestras de cava espaiiol de distintos productores, composiciones
y origenes geograficos. Los resultados muestran que la deteccién por fluorescencia
revela patrones de agrupamiento mas definidos que la deteccién UV, permitiendo
discriminar muestras segln su origen, composicion y caracteristicas del productor.
Asimismo, la fusion de datos a nivel intermedio de los scores de PARAFAC de ambas
detecciones potencia la capacidad discriminante, evidenciando su caracter
complementario.

En conjunto, este trabajo amplia las capacidades analiticas de LCxLC y establece una
estrategia no dirigida, simplificada y accesible para el perfilado quimico avanzado de
sistemas complejos.
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Las estructuras no canonicas G-cuadruplex (G4) del ADN se han consolidado como
dianas de ultima generacidn para la deteccion precoz, la estratificacion del riesgo y la
intervencion terapéutica en el cancer. Los G4 se forman en regiones ricas en guanina y
se localizan preferentemente en telémeros y promotores de oncogenes, donde actdan
como interruptores moleculares dindamicos en procesos como la replicacion, la
transcripcion y la estabilidad gendmica. Destacan por su elevada plasticidad estructural,
asi como por su capacidad para integrar informacion genémica y protedmica. Ademas,
su desregulacidn se asocia a la iniciacion y progresion tumoral, lo que posiciona a los G4
como dianas moleculares clave tanto para la caracterizacion integral del cancer como
para el desarrollo de estrategias terapéuticas [1,2].

En esta comunicacién se presentan las primeras biotecnologias electroanaliticas
desarrolladas para explotar el potencial diagndstico y terapéutico de las estructuras G4
en cancer, abordando tanto su andlisis a nivel gendmico [2] como su estudio en
promotores oncogénicos especificos. Estas tecnologias muestran sensibilidad en el
rango nanomolar en modelos sintéticos y permiten diferenciar perfiles de expresién de
G4 entre lineas celulares cancerosas, asi como evaluar su estabilidad modulada por
mutaciones y por el interactoma, ademas de su interaccién con ligandos estabilizadores
de interés terapéutico. Asimismo, se han aplicado con éxito a la deteccidén y
caracterizacion de G4 en biopsias liquidas y solidas. Su integraciéon con protedmica
avanzada ha revelado una remodelacion del interactoma de G4 dependiente de la
enfermedad e identificado proteinas asociadas a G4 correlacionadas con baja
supervivencia. En conjunto, estas biotecnologias presentan un notable potencial
traslacional para avanzar en el diagndstico y tratamiento accesible del cancer y de otras
patologias, incluidas las neurodegenerativas.

Agradecimientos: Proyectos PID2022-1363510B-100 y PID2022-1403070B-I100
(MCIN/AEI/10.13039/501100011033 y FEDER “Una manera de hacer Europa”),
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methods for VLCFA and BCFA determination in serum by isotopic
dilution and tandem mass spectrometry (QQQ)
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The determination of fatty acids is essential in lipid analysis and in the early diagnosis of
diseases. Peroxisomal disorders comprise a group of rare genetic diseases characterized
by disruptions in lipid metabolism, resulting in the accumulation of very long-chain fatty
acids (VLCFAs) and branched-chain fatty acids (BCFAs) in the brain and other tissues. The
quantification of these compounds in plasma and serum has been incorporated into
certain neonatal screening programmes [1]. Within this context, phytanic and pristanic
acids (BCFAs) serve as broad biomarkers of peroxisomal dysfunction, facilitating the
differential diagnosis of multiple peroxisomal disorders. In contrast, the VLCFAs
lignoceric (C24:0), behenic (C22:0), and cerotic (C26:0) acids are highly specific
biomarkers of X-linked adrenoleukodystrophy (X-ALD), with established utility in
diagnostic confirmation and monitoring of disease progression. Therefore, the
simultaneous quantification of all five biomarkers within a single analytical platform
enables both comprehensive screening for peroxisomal disorders and specific risk
stratification for X-ALD.

In this work we develop and compare two analytical methodologies for the
simultaneous determination of VLCFA and BCFA in serum using isotopic dilution and
tandem mass spectrometry, based on gas chromatography (GC-MS/MS) and liquid
chromatography (LC-MS/MS). Sample preparation will be optimized, including GC
derivatization and the addition of isotopically labelled internal standards at the initial
stage to correct systematic and random errors. Optimal chromatographic separation
and detection conditions using EI-MS/MS and negative-mode ESI-MS/MS will also be
established [2]. Both methods will be validated according to CLSI (Clinical Laboratory
Standards Institute) guidelines to compare their analytical figures of merit.
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Soluciones de analisis y automatizacion de procesos en el
laboratorio

Jaime de Sousa GoOmez
MICROBEAM, (Espafia)

La creciente necesidad de garantizar la calidad y la seguridad en sectores como
medioambiente, aguas, alimentacidn, suelos y fertilizantes impulsa a los laboratorios a
adoptar soluciones analiticas automatizadas que aseguren precision, eficiencia y
cumplimiento normativo. La automatizacién analitica es un elemento clave para mejorar
la eficiencia, exactitud y estandarizacion de los procesos analiticos y poder dar
cumplimiento a los exigentes criterios legislativos de cada sector con soluciones para el
analisis de nutrientes, contaminantes inorganicos e inorgdanicos, metales pesados y
parametros fisicoquimicos regulados y la optimizacion del flujo de trabajo en
laboratorios con altas cargas analiticas.

Estas soluciones permiten la cuantificacion automatizada de parametros colorimétricos,
con analizadores automatizados de flujo segmentado o analizadores discretos, tales
como NHs*, NO,7/NOs™, PO,37, F~, Cl7, SO4%, fenoles, cianuros, TN, TP, ... garantizando
alta reproducibilidad en grandes cargas de trabajo. La automatizacion de Ia
determinacién de CT y NT, junto con todos compuestos del carbono, COT, Cl, CE,
COT400, ROC600 y CI900 en procesos de combustidn, tanto en muestras liquidas como
solidas. La robotizacién en procesos tediosos como la determinacion de la DQO, DBO,
turbidez, color, alcalinidad, pH, CE y diversas valoraciones, optimizando la trazabilidad
del proceso. La cuantificacién en niveles sub-ppt por espectrometria de fluorescencia
atémica de Hg, As, Se, Sb, Bi y Te, tanto en soluciones de laboratorio como de proceso
La automatizacion del pretratamiento de muestras para el analisis de PFAS, pesticidas,
PAHs, PCBs, 1,4-dioxano, microcistinas y fenoles, por extraccion de fase sélida (SPE).

En conjunto, estas soluciones proporcionan un enfoque integral para laboratorios que
buscan maximizar la productividad, garantizar la calidad analitica y asegurar el
cumplimiento normativo en un amplio espectro de aplicaciones ambientales y
agroalimentarias.
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Portable and user-friendly spectroscopic instrumentation has gained increasing
relevance in analytical chemistry as a means to perform optical measurements in
decentralized and resource-limited environments. In this context, compact devices are
particularly attractive for the development and implementation of analytical methods
based on optical transduction, especially those involving nanosensors and
nano(bio)sensing platforms. This work presents a compact and low cost multispectral
device, which provides 11 spectral channels covering the 350-1000 nm range enabling
multiwavelength detection for analytical purposes. The device includes three internal
optical configurations: transmittance and reflectance using a white LED (424-725 nm)
and fluorescence using LEDs with emission peaks at 355 and 365 nm. These
configurations can be selected electronically, allowing consecutive measurements
without manual intervention. A modular mechanical design, fabricated by 3D printing,
incorporates two sample holders that enable the analysis of liquid and solid samples.
The applicability of the system was evaluated through representative experiments in
nanotechnology, including fluorescence and quenching of quantum dots, colorimetric
changes associated with LSPR in gold nanoparticles and nanoMOFs deposited on
cellulose. These experiments demonstrated that the device is capable of detecting the
expected optical changes in optical nanosensors. Results were compared with
measurements obtained using conventional laboratory instrumentation, supporting its
use as a practical tool for on-site analysis and decentralized method development.
Acknowledgments
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Co-cultivo microbiota-epitelio intestinal: evaluacion de la
acumulacion y la migraciéon de (nano)particulas de TiO; a través
de la barrera intestinal mediante técnicas basadas en ICP-MS
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En la evaluacidén del riesgo de (nano)materiales (NMs) ingeridos, la barrera intestinal se
ha abordado tradicionalmente como un sistema epitelial, obviando la complejidad de |a
microbiota, que constituye la primera interfaz con agentes externos y puede modular su
transformacion, acumulacién y transporte [1]. La integracion de modelos de co-cultivo
gue combinan microbiota y células epiteliales representa un avance hacia sistemas in
vitro mas realistas.

En este trabajo se ha desarrollado una metodologia analitica basada en ICP-MS, modos
convencional, de particula individual (spICP-MS) y de célula individual (scICP-MS) para
evaluar la acumulacion de (nano)particulas de TiO, en Lactobacillus rhamnosus, cepa
representativa de la microbiota intestinal, asi como su comportamiento en co-cultivos
con células epiteliales intestinales Caco-2 en insertos Transwell.

En cultivos bacterianos se seleccion una concentracién viable (100 mg L1) y se
optimizaron las condiciones de centrifugacion (3000 rpm, 3 min) para
eliminar(nano)particulas no internalizadas mediante spICP-MS. Las medidas por ICP-MS
confirmaron la acumulacion de Ti, mientras que las medidas por sclCP-MS revelaron una
alta heterogeneidad intracelular, con valores entre 0.8 y 134 fg Ti célula* (mediana: 5.6
fg célula?). Mediante la monitorizacion del isétopo >*>Mn como elemento constitutivo
de la pared celular se observé la presencia de estas particulas en torno al 50% de las
células presentes en los cultivos.

En co-cultivos Caco-2- L. rhamnosus, el andlisis por spICP-MS mostré un efecto
modulador significativo de la microbiota sobre la migracion de TiO», con redistribucién
entre los compartimentos apical y basal. El ratio de transporte disminuyo6 del 40% en
ausencia de bacterias al 20% en su presencia, con diferencias estadisticamente
significativas.

En conjunto, la combinacién de ICP-MS, spICP-MS y scICP-MS con modelos de co-cultivo

permite evaluar la acumulacién bacteriana y su impacto en la migracién de TiO,,
evidenciando heterogeneidad celular y el papel activo de la microbiota intestinal.
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Evaluation of dialysis technique on the clearance of uremic
toxins associated with cognitive impairment in chronic kidney
disease by targeted LC-QqQ-MS.
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Introduction and Aims: Cognitive impairment is common in patients with chronic kidney
disease (CKD) undergoing hemodialysis (HD), possibly due to the accumulation of
neurotoxic uremic toxins. This study compares the impact of expanded HD using
medium cut-off membranes with other techniques on the clearance of protein-bound
uremic toxins (PBUTs), using a targeted LC-QgQ-MS approach.

Material and Methods: Twelve patients were included and serving as their own control.
They were treated for one month using different techniques: conventional hemodialysis
(HD) with Elisio™-21H; expanded HD with Elisio™-21HX; online hemodiafiltration (HDF)
with Elisio™-21H; and online HDF with FX 800 CorDiax. Pre- and post-dialysis blood
samples were collected, and uremic toxins (including protein-bound solutes,
tryptophan-derived AhR ligands, neurotoxic metabolites, and microbiota-derived
compounds) were quantified using Reverse-Phase Ultra-Performance Liquid
Chromatography coupled to negative Electrospray lonization and Triple Quadrupole
Tandem Mass Spectrometry (RP-UPLC-ESI(-)-QqQ-MS/MS) (2). Differences in toxin
levels and intradialytic reduction rates were analyzed using repeated-measures ANOVA
followed by a Sidak’s post hoc test.

Results: Plasma levels of hippuric acid, trimethylamine N-oxide and betaine decreased
significantly with all dialysis techniques, with comparable reduction rates across
methods. Similar results were observed for indoxyl sulphate, although conventional HD
did not achieve a significant removal of this toxic metabolite. The reduction rate of
indoxyl sulphate was comparable between expanded HD and both HDF membranes. No
significant differences were found in pre-dialysis plasma levels of total PBUTs among the
different techniques evaluated.

Conclusions: Expanded HD and HDF eliminate PBUTSs similarly and, for indoxyl sulphate,

more effectively than conventional HD, which does not significantly lower plasma levels
of this toxin.
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Malignant hyperthermia (MH) is a rare, life-threatening pharmacogenetic disorder
triggered by specific anesthetic agents in susceptible individuals (MHS). Current
diagnosis rely on invasive skeletal muscle biopsy and in vitro contracture testing, limiting
access to screening due to the procedure’s invasiveness, highlighting the need for
minimally invasive analytical approaches.

In this work, we explore the use of untargeted metabolomics to identify metabolic
biomarkers of MHS, with the aim of supporting the development of solid phase
microextraction (SPME) as a promising approach for in vivo clinical diagnostic
alternative.

To investigate metabolic alterations associated with MH, we employed a porcine model
expressing the RYR1 p.R615C mutation, which reproduces the human MH phenotype.
Skeletal muscle samples were collected under baseline conditions and during
experimentally induced MH episodes triggered by local caffeine and halothane injection
and inhaled sevoflurane at defined intervals (0-45min every 5min) to capture acute
biochemical changes. Untargeted metabolomics and lipidomics analyses were
performed using a multiplatform analytical workflow including capillary
electrophoresis—mass spectrometry (CE-MS) and reversed-phase UHPLC-MS, operated
in both positive and negative ionization modes to maximize metabolome coverage. In
addition, MH-negative (n=49) and MH-positive (n=41) patients’ samples were also
analyzed to compare the results with those obtained in porcine model.

Metabolomic profiling revealed consistent alterations in amino acid metabolism, energy
pathways, and redox balance in MHS muscle. Elevated levels of metabolites such as
methionine, alanylglycine, carnosine, acetylcarnosine, citrulline, and creatinine were
observed, together with increased short- and long-chain acylcarnitines, indicating
enhanced fatty acid oxidation and mitochondrial stress associated with Ca?*
dysregulation. Several of these metabolites showed consistent alterations in patients’
samples, supporting the translational relevance of the findings. Lipidomic analyses
highlight extensive phospholipid remodeling and accumulation of acylcarnitines in MHS
samples.

Ongoing work is focused on expanding the sample size, which is expected to further
strengthen the statistical power of the findings, particularly in the porcine model.

Acknowlegments: Proyecto “Test metabdlico in vivo para la hipertermia maligna” Financiado por el
Instituto de Salud Carlos 111 (01/01/2023) AC22/00047.
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Targeted bottom-up analysis is of great interest for the straightforward, accurate, and
sensitive measurement of specific protein biomarkers from surrogate peptide
fragments®. However, conventional workflows still rely on off-line purification,
preconcentration, and enzymatic digestion, typically with trypsin, which are labor-
intensive and introduce variability prior to analysis by hyphenated high-performance
microseparation techniques such as capillary electrophoresis coupled to mass
spectrometry (CE-MS). Here, we report the development and validation of two fully
integrated, valve-free CE-MS methods for the sensitive and high-throughput analysis of
a-synuclein (a-syn), a key protein biomarker in Parkinson’s disease. Post-translational
modifications (PTMs) of a-syn, including N-terminal acetylation and Ser-129
phosphorylation, are critical indicators of disease onset and progression. The first
method, aptamer affinity solid-phase extraction and immobilized enzyme microreactor
CE-MS (AA-SPE-IMER-CE-MS)?, integrates selective preconcentration via AA-SPE with
on-line trypsin digestion using an IMER. The second method, in-capillary enzymatic
digestion CE-MS (ICD-CE-MS)3, employs free endoproteinase GluC in solution to
overcome trypsin limitations in PTM coverage (e.g. Ser-129 phosphorylation). Both CE-
MS-based strategies enable rapid and sensitive profiling of a-syn PTMs in blood. Their
respective advantages and limitations, including peptide coverage, limits of detection,
repeatability, and capillary lifetime, are discussed, as well as their potential application
to other biological fluids, protein biomarkers or biopharmaceuticals.
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Inflammation is a major driver of comorbidities in people living with HIV (PLWH). Virologic suppression,
whether achieved through antiretroviral therapy (ART) or naturally in elite controllers, does not fully
eliminate HIV-associated inflammation. Since monocytes are key mediators of inflammatory responses,
characterizing their metabolic alterations may improve understanding of HIV-related inflammation and
identify pathways amenable to therapeutic modulation!. We therefore characterized the metabolic and
lipidomic profiles of purified monocytes from elite controllers, non-controllers on-ART, non-controllers
off-ART, and uninfected controls, and classified HIV-positive participants according to inflammatory
phenotype.

Thirty-eight participants were included: 9 elite controllers, 10 non-controllers on-ART, 9 non-controllers
off-ART, and 10 uninfected controls. The 28 HIV-positive participants were stratified into low-
inflammation (n = 17) and high-inflammation (n = 11) groups using a 92-marker plasma inflammation
panel. Monocytes were purified by immunomagnetic separation with >95% purity. Lipidomics was
performed by reversed-phase liquid chromatography coupled to quadrupole time-of-flight mass
spectrometry (Agilent Infinity 11-6545 QTOF/MS)?, and metabolomics by gas chromatography coupled to
time-of-flight mass spectrometry (Agilent 7250 GC-QTOF/MS) after methoximation and silylation
derivatization®. Compound annotation used fragmentation spectra and retention-time behavior with
commercial and in-house libraries, followed by manual lipid curation according to Lipidomics Standards
Initiative guidelines.

A total of 54 metabolites and 289 lipid species were annotated. Comparative analysis across treatment
and virologic control groups showed that elite controllers exhibited the greatest metabolic and lipidomic
perturbation, followed by the on-ART and off-ART groups. Relative to uninfected controls, elite controllers
showed significant increases in tyrosine, proline, alanine, serine, UDP N-acetylglucosamine, a-
hydroxyglutaric acid, xylitol, and hydroxyproline. Stratification by inflammatory status revealed that highly
inflammatory patients had significantly increased lactic acid, aspartic acid, and UDP N-acetylglucosamine,
together with elevated ceramides and altered polyunsaturated glycerophospholipids.

These findings indicate that elite controllers retain a distinct immunometabolic phenotype despite
spontaneous virologic control. Furthermore, PLWH with higher inflammatory profiles exhibit alterations
in central carbon and ceramide metabolism, suggesting specific monocyte metabolic responses associated

with persistent HIV-related inflammation.
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Failure of pancreatic B-cells to produce enough insulin to regulate blood glucose is a
hallmark of Type 2 Diabetes. Understanding why these cells fail is essential for diabetes
research. However, B-cells are difficult to study: they are small, metabolically active, and
embedded in a complex and heterogeneous islet of Langerhans environment.
Traditional in vitro and ex vivo approaches often fall short, as B-cells are highly sensitive
to handling and quickly lose their native metabolic state outside the pancreas. These
limitations highlight the need for methods that can probe B-cell metabolism directly
within intact tissue. Matrix-assisted laser desorption/ionization mass spectrometry
imaging (MALDI-MSI) offers a promising solution by enabling label-free, spatially
resolved on-tissue detection of metabolites and lipids. Still, MALDI-MSI face technical
constraints, particularly in achieving the spatial resolution, sensitivity, and throughput
required for detailed B-cell analysis. Moreover, the computational analysis of datasets
derived from sapatially resolved metabolomics studies is still in its infancy, facing
significant bottlenecks despite rapid technological advancements in data acquisition. To
overcome these challenges, we have developed a series of experimental and
computational innovations. On the wet-lab side, we have advanced both inorganic and
organic MALDI matrices, along with optimized deposition techniques to improve signal
quality and spatial accuracy enhancing the detection of low-molecular-weight
metabolites while reducing background interference from the matrix. On the
computational side, we have developed tools for high-trouhgput data handling and
processing, ionic images segmentation, multimodal imaging co-registration, and
metabolic features annotation. We demonstrate the application of these developments
to the study of B-cell adaptation from an overfeeding-induced obesity mouse model.
Taken together, this work emphasizes that progress in spatial metabolomics is largely
driven by technological innovation. Advancing analytical chemistry, instrumentation,
and computational tools will be key to unlocking a more precise understanding of B-cell
biology.
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The study of the chemical exposome provides a holistic approach to understanding how
lifelong chemical exposures impact health. Exposome research requires a
comprehensive characterization of exposure sources (e.g., food) and receptors (human
populations), linking exposures to adverse outcomes. This involves identifying diverse
biomarkers, including exposure markers (xenobiotics and metabolites) and effect
markers (endogenous health indicators). Thus, high-performance analytical methods
are essential for generating robust data to support chemical-mixture risk assessments
and the biological plausibility of observed health effects. In this context, the evolution
of traditional single-class methods applied in food safety and human biomonitoring
(HBM) is necessary to capture the broad range of chemical hazards populations may
encounter.

This communication provides an overview of analytical methods developed in our
laboratory, illustrating how our research has progressed from targeted single-class
methods for antibiotics, pesticides, and natural toxins in food to targeted multiclass
approaches to meet the more comprehensive characterization required by exposomics.
The shift from highly selective, labor-intensive sample treatments to more generic
procedures is highlighted. We also show that current HBM methods still rely on targeted
multiresidue approaches and discuss their advantages and limitations based on our
experience identifying pesticide and mycotoxin exposures in two cases studies.
Furthermore, we highlight ongoing efforts to develop suspect screening and non-
targeted approaches for HBM. Finally, using the characterization of biomarkers of effect
as an example, we demonstrate how combining complementary platforms such as liquid
chromatography and capillary electrophoresis coupled with mass spectrometry
provides more comprehensive insights for exposomics studies.
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The determination of bioactive compounds is essential for the valorization and
authentication of bee products, especially honey and bee pollen. These natural products
are widely appreciated not only for their nutritional value but also for their health-
promoting properties. By identifying and quantifying these compounds, researchers can
better understand the functional qualities of honey and pollen, which increases their
market value and consumer trust. Moreover, the composition of bioactive compounds
varies depending on botanical and geographical origin. This makes their analysis a
powerful tool for authentication, helping to detect adulteration and ensure product
purity. Fraudulent practices, such as the addition of sugars or mislabeling of origin, can
be identified through chemical profiling. Therefore, bioactive compound determination
supports quality control and regulatory compliance, and at the same time, allows
producers to highlight the unique characteristics of their products, promoting
differentiation in competitive markets.

Therefore, the main goal of this study is to confirm the potential of advanced analytical
techniques for determining bioactive compounds in honey and bee pollen, which are
among the most complex matrices that can be found in nature. Different families of
bioactive compounds (betaines, lipids (fatty acids), and amino acid enantiomers), some
of them scarcely investigated in this matrices, have been investigated by our group in
the last years by using different advanced analytical techniques (betaines and amino
acid enantiomers-UHPLC-QqQ; fatty acids-GCxGC-qTOF; lipids-MALDI-TOF-MS) and
simple sample treatments, which were mainly based on solvent extraction or a dilution
of the samples. It should be mentioned that in all cases, new analytical methods were
proposed, which fulfilled several of the principles of the green/white analytical
chemistry, and that they were also fully validated according with current legislation.
Especial attention is focused on recent results that demonstrated that honey and bee
pollen samples can be classified in most cases according to their botanical and
geographical origin, by means of a statistical analysis based on the content of the
different compounds.
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Plant-based fermented beverages are gaining interest as functional alternatives to dairy
matrices, particularly in the context of oat-based probiotic products [1]. However, the
biochemical mechanisms underlying their bioactive enrichment remain insufficiently
described [2]. Metabolomic approaches offers a powerful tool to unravel
fermentation-driven biochemical transformations and to connect them with bioactivity
in complex oat-based matrices. The aim of this study was to elucidate how Lactobacillus
plantarum-induced fermentation reshape the metabolic landscape of an oat-based
beverage and how these changes relate to antioxidant functionality.

A base oat beverage (OBB), a thermally treated variant (OBB-H) and a fermented
beverage (OBB-F) were produced under controlled conditions. Global bioactivity was
assessed through total phenolic content (TPC) and antioxidant activity (ICso), while
targeted UHPLC-QTOF analysis quantified key phenolic compounds. In parallel,
untargeted UHPLC-QTOF-MS/MS profiling combined with multivariate chemometrics
(PCA, PLS-DA, VIP scores and clustering) was applied to characterize metabolic changes.
The findings demonstrate that L. plantarum-driven fermentation acts as a targeted
metabolic modulator, preserving global phenolic content while improving antioxidant
performance and boosting the production of bioactive metabolites. Metabolomic
profiling thus emerges as a key analytical approach to guide the rational design and
optimization of next-generation oat-based fermented products.
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This study investigated early-life exposure to organic pollutants (OPs) and its potential
impact on infant neurodevelopment within a Galician mother-infant cohort, followed
over five years. To capture exposure across different time windows, we used a dual-
matrix biomonitoring approach combining breast milk, reflecting dietary and postnatal
exposure, with maternal and infant hair, which records chronic and prenatal exposure.
We determined levels of 60 pollutants, including organochlorine pesticides (OCPs),
organophosphorus pesticides (OPPs), pyrethroids (PYRs), polychlorinated biphenyls
(PCBs), polycyclic aromatic hydrocarbons (PAHs), and polybrominated diphenyl ethers
(PBDEs), in 81 breast milk, 60 maternal hair, and 50 infant hair samples collected [1-2].
OP levels were correlated with corresponding epidemiological parameters.

Our findings revealed widespread contamination across all matrices. PAHs and
pyrethroids were the dominant pollutant families, with fluorene, phenanthrene, and
benzo[a]anthracene among the most frequently detected compounds. Dietary habits
and the domestic environment emerged as the main drivers of exposure.
Neurodevelopmental outcomes assessed using the Bayley-Ill scales at 2—3 years of age,
showed weak associations with OPs. Although associations were explored across all
developmental domains, the most consistent findings were observed for the motor
scale. Negative correlations were more frequently observed, particularly for several
persistent organic pollutants measured in breast milk, including PBDEs and PCBs [3].
Taken together, these results provide compelling evidence that early-life exposure to OP
mixtures is pervasive in this population and may contribute to subtle but meaningful
motor and neurodevelopmental effects. Our integrated biomonitoring strategy proved
effective in capturing the complexity of the early-life exposome.
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Gas chromatography—mass spectrometry (GC—MS) has traditionally relied on hard
ionization sources such as electron ionization, which provide extensive fragmentation
but often hinder molecular mass determination. In contrast, soft ionization techniques
enable the detection of molecular ions and adduct species, facilitating compound
identification, particularly in non-target screening workflows.

In this work, a dielectric barrier discharge ionization (DBDI) source (SICRITO type, Soft
lonization by Chemical Reaction in Transfer, Plasmion GmbH) is systematically evaluated
as an interface in a GC-Q-Orbitrap system for the analysis of compounds relevant to
plastic migration studies. A total of 64 compounds, including extractables and
leachables, photoinitiators, phthalates, and mineral oil hydrocarbons, were
investigated.

Beyond compound-specific characterization, this study establishes, for the first time, a
comprehensive ionization framework for DBDI in GC-HRMS, identifying consistent
ionization patterns across chemical families. Aliphatic and aromatic hydrocarbons
predominantly form protonated and oxygenated adducts ([M+H]*, [M+OH]*,
[M-nH+mO]*), while carbonyl-containing aromatics, phthalates, and polar compounds
exhibit characteristic ion distributions and fragmentation pathways.

Importantly, the systematic interpretation of these patterns enables the definition of
diagnostic ions and the construction of a structured spectral dataset. This data set
constitutes a foundation for the development of spectral libraries and supports reliable
non-target screening strategies for migrating compounds in plastic materials.

Once ionization patterns were established for plastic migrants, the target and qualifier
ions were selected for their determination by GC-DBDI-HRMS in SIM mode. Linearity,
precision, and sensitivity were evaluated.

The results demonstrate that GC-DBDI-HRMS provides complementary information to
conventional electron ionization, enhancing molecular-level identification and enabling
more robust screening approaches in food contact material safety assessment.

Acknowledgments

This work was funded by the University of La Rioja (REGI 25/62) and the Economic
Development Agency of La Rioja (ADER-2022-I-IDI-00050).

Comunicaciones orales: sesion 9



[ { | I
0.95 CAl 5036

Espectroscopia Raman portatil vs DART-MS e IT-SPME-nanolLC-
DAD en la determinacion de luteina en nutraceuticos.

Camila Soto?, Rosa Herraez-Hernandez?, Pilar Campins-Falcé?

2Grupo de Investigacién MINTOTA, Departamento de Quimica Analitica, Facultad de
Quimica, Universidad de Valencia 46100, Burjassot, Valencia, Espaiia

Email: camila.soto@uv.es

Introduccidn y objetivo

La luteina es un suplemento dietético de amplio uso por sus propiedades antioxidantes
y su papel en la prevencion de la degeneracién macular)). El objetivo de este estudio
busca minimizar el tiempo de analisis de los nutraceuticos para la determinacion de
luteina utilizando tecnologias rapidas como la espectroscopia Raman portatil y DART-
MS. Para validar estos resultados se emplea IT-SPME-nanoLC-DAD? y se comparan los
perfiles de sostenibilidad y eficacia de los distintos métodos utilizando la herramienta
HEXAGON®) para determinar la mejor opcién en el contexto indicado.

Materiales y métodos

La extraccion miniaturizada de luteina de las muestras se realiza con acetona. Se
depositaron 20 pL del extracto en un filtro de fibra de vidrio y se registrd el espectro
Raman en un equipo portatil. En el caso del equipo DART-MS se depositaron 5 L en los
compartimentos de tarjetas de muestras QuickStrip. En el caso de frente a un método
cromatografico con preconcentracion en linea (T-SPME-nanolLC-DAD se procesaron 100
pL a través del IT-SPME capilar y se inyectaron 433 nL en el sistema cromatografico.

Resultados y conclusion

La espectroscopia Raman portatil y la técnica DART-MS permitieron un analisis rapido
de luteina en suplementos dietéticos. Por su parte, el sistema IT-SPNE-nanoLC-DAD se
utilizé como método de confirmacién®®. La evaluacién mediante la herramienta
HEXAGON determind que los tres métodos poseen figuras de mérito adecuadas para
abordar la determinacion en estudio y se alinean con los principios de la quimica verde.
Raman portatil aporta rapidez y un mejor coste efectivo y DART-MS permite el analisis
de 12 muestras en 5 min. IT-SPNE-nanoLC-DAD es fundamental para resolver muestras
con potenciales interferencias y maximiza la sensibilidad de la cuantificacion. Se
analizaron 5 suplementos con un contenido entre 16 y 50 mg/g. Los resultados
obtenidos fueron estadisticamente coincidentes para los tres métodos desarrollados.
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Recently, the European Union has published the Soil Monitoring Law?, establishing the
first harmonized framework for assessing soil health across the European Union. It aims
to reach the EU’s environmental target by monitoring and improving the available data
related to soil contamination and management, empathizing the change to organic
farming. Member States are required to assess soil conditions using common descriptors
and methodologies, address contaminated sites, and support landowners through
advice, training, and innovation. The directive seeks to minimize the loss of healthy soils
and restore degraded areas, contributing to the broader objective of achieving healthy
soils across Europe by 2050.

To address the limited availability of data on pesticide, antibiotics and PFAS occurrence
in olive grove soils, the EU-funded SOIL O-LIVE Mission Soil project explores key
challenges in Mediterranean olive cultivation, including land degradation and
biodiversity loss. It assesses soil conditions in major olive-producing regions and
investigates how pollution and degradation influence soil health, as well as olive oil
quality and safety. The study comprises 52 orchards across Greece, Italy, Spain, Portugal,
and Morocco, each representing different soil management systems: EU-certified
organic, traditional farming and high-density systems, which involve modern agricultural
practices. These cultivation systems may have differing impacts on soil health due to
variations in management. The study aims to improve understanding of how these
practices influence soil quality and the potential risks associated with the presence of
antibiotics, pesticides and PFAS.
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The use of microalgal holobionts, constituted by different species of microalgae
or by microalgae and bacteria, is gaining increased relevance as cooperative interactions
between co-cultured microorganisms, enabling the production of diverse bioactive
molecules [1]. An example is the H1 consortium, based on Kamptonema sp,
Nannochloropsis oculata, Tetraselmis sp. and Chlorella sp., which produced
polysaccharides composed by different pentoses and hexoses with proven bioactive
properties. Given that polysaccharides containing acid residues are known to exhibit
enhanced biological activities such as anti-hyperglycemic [2], anti-inflammatory and
antioxidant [3] effects, this study proposes a new strategy based on mimicking H1
consortium harnessing the power of enzymes for the oxidation of H1 carbohydrates
enhancing their bioactivity.

The selection of oxidation conditions (laccases, redox mediators and incubation
times) at 40°C and 300 rpm was guided by the targeted production of sugar acids as
polysaccharide constituents. Accordingly, prior to sample characterization, a GC—MS
method was developed to analyze these reaction products based on polysaccharide
hydrolysis, followed by derivatization of the resulting monomers with particular
emphasis on sugar acids. Complementary information about the oxidized
polysaccharide structure was obtained by infrared spectroscopy, while HPSEC-ELSD was
used to determine their molecular weight distribution. Bioactive properties (antioxidant
and anti-tyrosinase activities) and cytotoxicity of the resulting polysaccharides were also
evaluated.

The highest concentration of sugar acid identified as gluconic acid was achieved
by using laccase L2 (ICP-CSIC) with TEMPO as redox mediator after two days. Under
these conditions, antioxidant and anti-tyrosinase activities of the polysaccharide extract
were increased resulting in a powerful free radical scavenger and depigmenting active
extract. In conclusion, these results taken together, indicate that microalgae holobiont
extracts enriched in gluconic acid show a high potential for new industrial applications
in the nutraceutical and cosmetic sectors.
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El cambio climatico y la densificacién urbana, junto con el aumento de inundaciones,
sequias y la creciente impermeabilizacién del suelo, favorecen la escorrentia, el flujo
superficial de agua de lluvia que arrastra particulas, residuos y compuestos quimicos
presentes en la ciudad. Esta escorrentia puede alcanzar rios o infiltrarse en acuiferos,
introduciendo contaminantes que no siempre son retenidos por barreras naturales o
artificiales. En respuesta a este problema, los Sistemas Urbanos de Drenaje Sostenible
(SUDS) se han implementado para reducir la impermeabilizacidon, descentralizar la
gestion del agua pluvial y disminuir la presidn sobre las plantas de tratamiento.

El uso de la cromatografia liquida acoplada a la espectrometria de masas (LC-MS) ha
permitido detectar cientos de contaminantes polares en muestras de aguas residuales
y rios, pero pocos contaminantes en las muestras de agua de escorrentia urbana y los
efluentes de SUDS debido a la complejidad de su muestreo. En este contexto, resulta
esencial evaluar la eficacia de los SUDS frente a la amplia diversidad de contaminantes
presentes en la escorrentia [1], especialmente considerando que sus efluentes pueden
infiltrarse en aguas subterraneas, un recurso estratégico para la Unién Europea. Aunque
se ha demostrado que los SUDS retienen eficazmente compuestos hidrofébicos,
contaminantes mas moviles, polares y persistentes pueden atravesarlos sin ser
eliminados [2].

Para abordar esta complejidad, en este trabajo se aplicé LC-MS de alta resolucién
combinada con andlisis no dirigido (NTA-HRMS). En este estudio se compararon los
datos de HR-MS de las muestras de antes y después del tratamiento en SUDS,
clasificando los contaminantes como retenidos, degradados y los que escapan el
tratamiento de SUDS.

El anadlisis de propiedades fisicoquimicas, complementado con enfoques quimio
informaticos y analisis de componentes principales (PC1-PC3), reveld que los SUDS
tienden a permitir el paso de compuestos moderadamente polares y aromaticos con
heteroatomos o capacidad de formar enlaces de hidrégeno, mientras que especies mas
hidrofdbicas o rigidas aparecen menos representadas. Estos resultados subrayan la
necesidad de optimizar los SUDS para abordar contaminantes altamente moviles y
proteger eficazmente los recursos hidricos [3].

Agradecimientos: This work was also supported by the Spanish Ministry of Science and
Innovation through the project WATERPOLLUT (PID2022-1385560B-C21)

Referencias: [1] Santana-Viera et al. (2025). Npj Clean water 8, 32. [2] Rodgers et al (2022)
Environmental Science and Technology (ES&T) 56, 6349. [3] Santana-Viera, in preparation

Comunicaciones orales: sesion 10



[ { | I
0-103 CAl 5036

Caracterizacion rapida y precisa de microplasticos sobre filtros
recubiertos de aluminio empleando un sistema de imagen
quimica Agilent 8700 Laser Direct Infrared (LDIR).

Fernando Tobalina?, Wesam S. AlwanP, Torika KumanayakaP®, Darren Robey®

aAgilent Technologies, Inc., Espafia
bAgilent Technologies, Inc., Australia
Contacto E-mail: fernando.tobalina@agilent.com

Introduccion.

La contaminacion por microplasticos es causa de preocupacion por su posible impacto
en los ecosistemas y en la salud humana. Para avanzar en la caracterizaciéon de los
microplasticos los sistemas de imagen quimica LDIR (Laser direct infrarred) basados en
un laser de cascada cuantica (QCL) suponen una aproximacién innovadora para
conseguir una mas rapida identificacion y cuantificacion de estas microparticulas. El
analisis directo en filtros de poliester recubiertos de aluminio proporciona una
alternativa mas econdmica, pero igualmente precisa, para el andlisis de los
microplasticos.

Resultados.

Se presentaran los resultados obtenidos para la caracterizacion de microplasticos con el
Agilent LDIR 8700 empleando filtros recubiertos de aluminio en relacién con la deteccién
de las particulas, la repetitividad del conteo de las mismas y la exactitud en el calculo de
sus tamanos, empleando para ello materiales de referencia trazables NIST de 50 y 20
pum de poliestireno.

También se mostraran los resultados obtenidos en la identificacién de mezclas de
distintos tipos de microplasticos comunes generados a partir de pellets preparados en
suspensiones de etanol tras ser filtrados empleando filtros de Al y su analisis directo con
el LDIR empleando su método automatizado de andlisis de particulas y la libreria de
microplasticos asociada al método.

Conclusiones.

Las conclusiones de este trabajo muestran que la caracterizacién de microplasticos
mediante la medida directa en filtros de aluminio empleando la técnologia LDIR,
proporciona una metodologia mas rapida, menos costosa, mds automatizada y menos
expuestra a posibles contaminaciones, asegurando la exactitud necesaria en términos
de capacidad de deteccidn de las particulas, repetitividad de su conteo, exactitud en la
determinacién de sus tamafios y en la identificacion de los microplasticos.
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In this study, several new adhesive tapes were analyzed using attenuated total
reflectance—Fourier transform infrared (ATR-FTIR) spectroscopy. Comparison of the FTIR
spectra of commercially available tapes subjected to different temperature conditions,
humidity levels, and ultraviolet radiation, as part of an accelerated aging process,
allowed rapid and non-destructive identification of the main classes of tapes based on
the chemical composition of their backings (cellophane, cellulose acetate, polyvinyl
chloride, and polypropylene) and adhesives (natural rubber, synthetic rubber, and
acrylic polymers).

In addition, the effects of environmental factors such as temperature, cold and heat
cycles, humidity conditions, ultraviolet radiation, and solar radiation were investigated.
Only minor spectral and physical changes were observed under moderate temperature
variations; however, exposure to high temperatures (120 °C) produced significant
alterations in both the adhesive layer and the backing materials, indicating severe
thermal degradation. These results are particularly valuable for paper conservators and
restorers, as they provide essential information for selecting the most appropriate
conservation and removal treatments for pressure-sensitive adhesive tapes commonly
found on historical paper documents.
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Per- and polyfluorinated alkyl substances (PFAS) encompass a large group of emerging
contaminants which cover a vast variety of chemical structures spanning ionic to neutral
compounds. In this sense global regulatory actions not only put the focus on specific
polar PFAS families, but also the “total PFAS” which require more streamlined
approaches to address PFAS contamination. Currently, it is estimated that PFAS
measured by conventional liquid chromatography-mass spectrometry interfaced with
electrospray ionization (LC-ESI-MS) only represent 1-5% of the PFAS universe since only
polar PFAS are assessed. Recently, atmospheric pressure plasma ionization is getting
more interest as it can extend the ionizable chemical space, from polar to non-polar
compounds.

In this work, within the MS4PFAS framework, high-throughput cutting-edge
methodologies based on high-resolution mass spectrometry (HRMS) have been
developed to address the complexity on the analysis of PFAS. To do so, a new source
prototype based on plasma ionization has been lab-made developed to be coupled to a
g-Orbitrap mass spectrometer. PFAS ionization using an inverse low temperature
plasma (iLTP) source configuration has been evaluated observing efficient ionization not
only for polar but also for non-polar PFAS. Chromatographic mobile phase conditions,
source and plasma-related parameters have been carefully optimized to enhance the
ionization efficiency of the analytes. After optimization, LC-HRMS instrumental
validations using ESI, atmospheric pressure chemical ionization (APCI) and iLTP have
been carried out to compare the performance and complementarity of all the ionization
techniques to face PFAS. Complexity. The performance in complex biological samples
has also been assessed showing the potential of iLTP to expand the PFAS coverage by
LC-HRMS.
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Method development in liquid chromatography (LC) becomes particularly challenging
when analysing complex samples. Achieving adequate resolution while minimising
analysis time and solvent consumption requires the systematic optimisation of several
experimental variables, among which the mobile phase composition plays a central role.
Conventional computer-assisted method development relies on individual solute
models, which describe the retention behaviour of each compound separately. Although
highly accurate, this approach requires the availability of standards and reliable peak
tracking across experiments, which is often impractical for complex mixtures containing
numerous unknown components. Global elution models (GEMs) provide an alternative
modelling strategy that overcomes these limitations. Instead of modelling each analyte
individually, GEMs describe the chromatographic behaviour of groups of solutes using a
unified framework that separates system-related parameters (reflecting column and
mobile phase effects) from compound-specific contributions. The model is initially
constructed using a small set of reference peaks that can be consistently tracked across
different gradients. Once the global parameters have been established, the model can
be extended to all detected peaks, enabling the prediction of complex chromatograms
without exhaustive peak assignment or compound identification. Several recent
applications of GEMs are presented to illustrate their potential in LC method
development. In particular, GEM-based simulations combined with evolutionary
optimisation algorithms enable the efficient identification of optimal gradient programs
for both relatively simple and highly complex samples. Applications include the
optimisation of separations of sulphonamides and B-blockers, as well as complex
extracts of medicinal plants. In addition, GEMs enable the incorporation of new
solutes—such as matrix components or unexpected contaminants—into the model with
minimal additional experimental effort. Beyond method optimisation, GEMs also
facilitate method transfer between related samples, improve chromatographic
fingerprint quality for classification purposes (e.g., medicinal plants authentication), and
provide valuable insights into stationary-phase characterisation.
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La enfermedad renal crénica (CKD) [1] se caracteriza por una disminucion de la tasa de
filtracion glomerular (GFR) y un aumento de la excrecién de albumina en orina, con una
prevalencia global superior al 10%. Las tiras reactivas urinarias constituyen la principal
herramienta de cribado, aunque presentan baja sensibilidad y especificidad en el rango
de microalbuminuria (30-300 mg/L).

En este trabajo, se propone una metodologia de analisis en el punto de atencién (PoC)
para la determinacion del cociente albUmina/creatinina urinario (UACR) mediante
espectroscopia infrarroja por transformada de Fourier con reflectancia total atenuada
(ATR-FTIR). En primer lugar, se evalud la viabilidad del método y se optimizaron sus cifras
de mérito analiticas mediante un enfoque de simulacion bottom-up [2]. Posteriormente,
se emplearon preconcentradores estaticos de la fraccién proteica de la orina con
membranas de 7.5 kDa. La influencia de las variables experimentales (tiempo,
prefiltrado [si/no] y volumen inicial) sobre el factor de preconcentracidon se investigo
mediante un disefio factorial fraccionado. Se ajusté un modelo lineal para evaluar el
impacto relativo de cada factor, apoyando un analisis coste—beneficio.

Finalmente, se procesaron 128 muestras de orina procedentes de pacientes en distintos
estadios de CKD, analizandose el extracto liquido preconcentrado (50x) mediante ATR-
FTIR. Modelos de regresiéon basados en minimos cuadrados parciales (PLS) para la
cuantificacion independiente de albumina y creatinina, permitiendo la estimacion fiable
del UACR en el rango de microalbuminuria. Adicionalmente, se exploraron modelos de
analisis discriminante para la clasificacién de las muestras segun la GFR, el grado de
albuminuria y el riesgo global de CKD, obteniendo errores de prediccidon inferiores al
10%, demostrando el potencial de la metodologia en entornos PoC.
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Durante los primeros afios de vida, la microbiota intestinal experimenta una evolucién
dinamica, pasando de una baja diversidad e inestabilidad en el periodo neonatal a una
estructura mas compleja y estable hacia los dos afios, influida por factores como el tipo
de parto y la alimentacidn [1].

Los acidos grasos de cadena corta (SCFAs), entre ellos, los acidos acético, propiénico y
butirico destacan por su relevancia como uno de los principales metabolitos derivados
de la actividad microbiana y por su papel como indicadores del estado funcional de la
microbiota intestinal [2,3].

En este contexto, se plantea como objetivo de este trabajo evaluar la evolucidén de los
SCFAs en muestras fecales de poblacion infantil hasta los dos afios de edad. Se pretende
demostrar la utilidad de estos acidos como posibles marcadores del desarrollo saludable
de la microbiota intestinal.

Se ha desarrollado y validado un método analitico para la determinacién de SCFAs en
heces de poblacidn infantil mediante cromatografia gaseosa acoplada a espectrometria
de masas, previa extraccion sdélido-liquido. Se aplicd a las muestras fecales suministradas
por una escuela infantil y diferenciandolas por edad y género.

Se observaron Unicamente cambios asociados a la edad, destacando un aumento
progresivo del acido butirico tras el primer afio de vida, seguido de una estabilizacién en
etapas posteriores. Este hecho avala la funcién de los acidos grasos de cadena corta
como reflejo del desarrollo de la microbiota intestinal, identificando especialmente al
acido butirico como un marcador sensible de su maduracién en los dos primeros afios
de vida.
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Photodynamic therapy (PDT) has emerged as a promising alternative strategy for cancer
treatment, based on the activation of photosensitizers such as rhodium nanoparticles (RhNPs)
by near-infrared (NIR) radiation, leading to the generation of reactive oxygen species (ROS) and
subsequent oxidative stress in targeted tissues. In this context, we previously developed a third-
generation nanosystem consisting of RNNPs incorporated into the network of mesoporous silica
nanoparticles (MSNs) acting as a biocompatible carrier functionalized in the external surface
with transferrin (Tf) to promote selective interaction within tumoral cells (RhNPs-MSNs-Tf). This
system was physicochemically characterized and its photo-induced toxicity was validated
through in vitro models, mass spectrometry-based untargeted metabolomics, and the in vivo
chicken chorioallantoic membrane model. [1] To further enhance the therapeutic potential of
this platform, the incorporation of additional stimuli-responsive functionalities is desired. In this
context, superparamagnetic iron oxide nanoparticles (SPIONs) represent an attractive option
due to their unique magnetic behaviour having the capability to generate an intrinsic magnetic
field during the presence of an external magnetic field (MF) as well as the magnetic guidance to
target desired tissues. Moreover, their high biocompatibility, ease of surface modification, and
applicability in magnetic resonance imaging (MRI), magnetic hyperthermia (MHT) and also bone
tissue engineering, make them ideal candidates for the development of multifunctional
theranostic systems. [2,3]

Herein, SPIONs were synthesized via a thermal decomposition approach and subsequently
subjected to a ligand exchange process with dimercaptosuccinic acid (DMSA) to obtain water-
dispersible nanoparticles suitable for biomedical applications (SPIONs-DMSA). [3] These
nanoparticles were then conjugated via covalent attachment to the previously developed
RhNPs-MSNs-Tf nanosystem, yielding a novel hybrid platform (RhNPs-MSNs-Tf-SPIONs) with
dual light and magnetic responsive functionality. The resulting nanomaterial was thoroughly
physicochemically characterized, and its photodynamic activity was evaluated in vitro using a
live/dead assay. Overall, this work presents a promising strategy for the development of
multifunctional nanosystems that integrate magnetic targeting and photodynamic therapy,
advancing towards more effective and selective cancer treatments.
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Las redes metal-organicas (MOFs, por sus siglas en inglés) han emergido como
materiales altamente versatiles para el desarrollo de sensores quimicos y bioanaliticos,
gracias a su elevada modularidad estructural y a su capacidad para exhibir actividades
cataliticas tipo enzima (nanozymes). Estas caracteristicas permiten disefiar plataformas
de deteccién altamente adaptables, en las que la composicidn, funcionalidad y
accesibilidad de los sitios activos pueden ajustarse racionalmente para aplicaciones
especificas. En particular, la actividad catalitica de los MOFs puede modularse mediante
diferentes estrategias, como el uso directo del material como mimético enzimatico, la
hibridacién con nanoparticulas que potencian o amplifican la respuesta analitica, o la
generacion controlada de defectos estructurales que crean nuevos centros activos [1].
Mas alla de las propiedades intrinsecas de los MOFs, resulta especialmente relevante la
integracidn de estas plataformas con soportes sostenibles y accesibles, tales como fibras
de algoddn, papeles funcionalizados o dispositivos desechables basados en celulosa, asi
como su acoplamiento con sistemas de lectura sencillos, incluyendo teléfonos moviles
0 escaneres portatiles. Este enfoque integral pone de manifiesto el potencial de los
MOFs con actividad nanozima para impulsar el desarrollo de sensores econdémicos,
robustos y facilmente desplegables en entornos reales, contribuyendo asi al avance de
tecnologias analiticas mas accesibles y sostenibles.
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El manganeso es un elemento esencial que actia como cofactor en diversos procesos
bioquimicos, como la produccion de energia, la defensa antioxidante y la respuesta
inmune. Sin embargo, su sobreexposicidon puede provocar neurotoxicidad progresiva
con sintomas similares a la enfermedad de Parkinson [1]. El selenio, también esencial,
mitiga la toxicidad de metales como el mercurio, el cadmio y el arsénico[2]. A pesar de
sus funciones compartidas, la interaccion entre Mn y Se sigue siendo poco conocida,
especialmente en relacidon con la microbiota intestinal. En este estudio metabolémico y
metataxondmico se evalué la interaccion Mn—Se en la microbiota intestinal de ratones
BALB/c (Mus musculus), utilizando 124 muestras distribuidas en nueve grupos segun la
dieta y la presencia o ausencia de antibidticos. Los metabolitos se extrajeron de
contenido intestinal liofilizado con metanol y se analizaron mediante UHPLC-QTOF en
modos de ionizacidn positiva y negativa, tras una separacion que combiné fase reversa
e interaccion hidrofilica. Paralelamente, se extrajo ADN para caracterizar la microbiota
mediante la region V3-V4 del gen 16S rRNA (lllumina), usando la base de datos Silva
v132. Los datos se procesaron mediante analisis multivariante, test de Wilcoxon con
correccidon FDR y analisis de correlacion. Los resultados evidencian diferencias claras
entre los grupos con y sin Se, lo que sugiere un papel protector frente a la toxicidad del
Mn vy al efecto de los antibidticos. El andlisis PLS-DA mostrd separaciones entre grupos
en todos los casos, aunque menos marcadas cuando compartian la presencia o ausencia
de Se. Ademas, no se observaron diferencias significativas con mayor suplementacion
de Se. Se identificaron metabolitos asociados al metabolismo microbiano, como
derivados de acidos biliares y diacilglicéridos, indicando alteraciones en rutas lipidicas y
microbiota-dependientes.

Agradecimientos

Este trabajo fue financiado por el proyecto PID2021-123073NB-C21 (Ministerio de
Ciencia e Innovacion, MCIN; Generacion del Conocimiento;
MCIN/AEI/10.13039/501100011033/FEDER “Una manera de hacer Europa”). Los
autores agradecen al FEDER (Comunidad Europea) el apoyo financiero, subvencién
UNHU13-1E-161. RFVP agradece al Ministerio de Ciencia e Innovacién la concesion de
un contrato predoctoral FPI (PRE2021-102165).

Referencias

1. Michalke B. et al. (2014). J. Trace elem. Med. Biol., 28(2), 106.

2. Garcia-Barrera T. (2012). Anal. Bioanal. Chem., 403(8), 2237.

Comunicaciones orales: sesion 12



I||I { | Il
0-12.2 CAI 5038

Analisis metaboldmico y transcriptomico integrado para el
estudio de los efectos de la coenzima Q10 en un modelo celular
de hipoxia retiniana

Alicia Villa-Vazquez®®, Lydia Alvarez®, Beatriz Ferndndez?, Rosario Pereiro? Paula
Carmen Alonso Gonzalez¢, Candela Cortizo AlonsoS, Héctor Gonzélez-Iglesias®

2 Departamento de Quimica Fisica y Analitica, Universidad de Oviedo, 33006 Oviedo
(Espaiia)

b Fundacidn de Investigacidn Oftalmoldgica (FI0), 33012 Oviedo (Espafia)

¢ R&D, Naldn Innova SL, 33005 Oviedo (Espaiia)

4 Instituto de Productos Lacteos de Asturias (IPLA-CSIC), 33011 Oviedo (Espafia)

La coenzima Q10 (CoQ10) se ha propuesto como posible agente terapéutico en
oclusiones vasculares retinianas (OVRs) debido a sus propiedades antioxidantes y su
papel en la proteccion celular. En este trabajo se estudid la internalizacién y los efectos
moleculares de la CoQ10 en una linea de células gliales de Miller (MIO-M1), mediante
un enfoque analitico basado en metaboldmica y transcriptomica. Para el analisis
metaboldmico, se optimizé el protocolo de extraccidn evaluando diferentes disolventes,
seleccionandose ACN:H,0 (80:20) por su cobertura metaboldmica. Los analisis dirigidos
y no dirigidos se realizaron mediante cromatografia liquida en fase reversa (columna
C18) acoplada a espectrometria de masas de alta resolucion (LC-ESI-Q-TOF), en modos
de ionizacidn positivo y negativo. El estudio se llevd a cabo en células sometidas a
normoxia o hipoxia (1% O,, 6 y 72 h), y en ausencia o presencia de CoQ10 encapsulada.

Los resultados mostraron un incremento en la disponibilidad intracelular de CoQ10 tras
la suplementacidn liposomal, acompafiado de un aumento en la proliferacion celular. Se
detectaron mediante LC-ESI-Q-TOF un total de 1521 caracteristicas moleculares en
ambos modos de ionizacién (33,3% con identidad tentativa), junto con mas de 16000
genes expresados por RNASeq. El analisis de componentes principales (PCA) explico el
77,2% y el 48,8% de la varianza en los conjuntos transcriptdémico y metabolédmico,
respectivamente, evidenciando una clara diferenciacion entre condiciones
experimentales. Asimismo, el analisis integrado permitid observar una modulacion
dependiente del tiempo de la respuesta celular a la hipoxia en presencia de CoQ10. Estos
resultados ponen de manifiesto el potencial de las metodologias basadas en LC-HRMS,
combinadas con transcriptomica y herramientas de analisis de datos, para la
caracterizacion de compuestos bioactivos en sistemas bioldgicos complejos.
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Mycotoxins are widely present and represent significant foodborne hazards,
necessitating ongoing monitoring. Aflatoxin M1 (AFM1), a hydroxylated metabolite of
the highly carcinogenic Aflatoxin Bs, is often used as an indicator for detection. Because
of the danger they pose, the detection methods used at different points in the
production process must have very low detection limits. Bioluminescent sensors are
becoming increasingly valuable as analytical tools, combining high selectivity through
antibodies and high sensitivity due to the bright transducers, which results in better
signal-to-noise ratios. Additionally, their inherent simplicity and quick response times
make them especially useful for urgent analyses. Here, we present a quick and easy
bioassay that can detect AFM1 in just 5 minutes. The assay involves competition
between AFM; and a mimopeptide linked to nanoluciferase (NLuc) for binding to an anti-
AFM; IgG conjugated with a long Stokes shift dye, which absorbs light near 450 nm—the
peak emission of NLuc. When the toxin is absent, NLuc is close enough to the dye to
enable resonant energy transfer (BRET), resulting in a detectable emission at around 650
nm.The BRET strong dependence on distance (1/r®) ensures that dye excitation and
emission only occur when the mimotope binds. We further improved sensitivity using
advanced experimental design and directed mutagenesis of the mimotope, with
molecular docking helping us evaluate how each change affected the complex. This
method provides a simple and quick way to screen for AFM; in different sample types.
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Cisplatin remains a cornerstone of osteosarcoma treatment, yet the emergence of drug
resistance frequently compromises its clinical efficacy. While reduced intracellular drug
accumulation has long been proposed as a key mechanism, the relative contribution of
pharmacokinetics, DNA damage processing, and intrinsic cellular tolerance remains
poorly understood. Here, we present an integrative framework combining single-cell
inductively coupled plasma mass spectrometry (SC-ICP-MS), DNA platination
measurements, quantitative proteomics, and mathematical modeling to systematically
dissect cisplatin resistance mechanisms in osteosarcoma.

Using a panel of 13 osteosarcoma models, including established cell lines and patient-
derived xenograft cell lines, together with seven matched cisplatin-resistant derivatives,
we guantified intracellular platinum accumulation at single-cell resolution and assessed
DNA-bound platinum as a surrogate of genotoxic targeting. Strikingly, intracellular
platinum levels displayed marked inter- and intra-model heterogeneity and did not
correlate with cisplatin sensitivity. Resistant cells exhibited divergent uptake
phenotypes, indicating that drug exclusion is not a universal determinant of resistance.
To resolve this complexity, we developed a modular mathematical model integrating
drug uptake, DNA platination, and cytotoxic response, allowing resistance to be
deconvoluted into pharmacokinetic (pre-target), neutralization (on-target), and
tolerance (post-target) components. This approach revealed multiple resistance
archetypes across models, highlighting that phenotypically similar resistance levels can
arise from fundamentally distinct biological strategies. Unbiased, treatment-free
proteomic profiling further demonstrated that cell line identity dominates proteomic
organization, with parental and resistant counterparts clustering closely, supporting the
existence of pre-adaptive molecular states. Acquisition of resistance was consistently
associated with a shift from proliferative programs toward metabolic remodeling, redox
homeostasis, mitochondrial function, and stress adaptation, rather than uniform
changes in drug handling.

Collectively, our results challenge simplified models of cisplatin resistance based on drug
uptake alone and demonstrate that intrinsic proteomic architecture largely governs the
capacity of osteosarcoma cells to tolerate genotoxic stress. This integrative single-cell
and systems-level strategy provides a conceptual framework for mechanistic
stratification of chemoresistance and may inform more precise therapeutic
interventions in osteosarcoma.
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Biogas/biomethane is a promising renewable energy vector with strong potential to
reduce greenhouse gas emissions, valorise organic wastes, and improve resource
efficiency [1]. Biogas contains trace volatile methyl siloxanes (VMS), harmful
contaminants that oxidize during combustion into microcrystalline silica, causing
abrasion, deposits, and mechanical damage that reduce system efficiency and lifespan.
Therefore, VMS removal is essential to prevent equipment damage and maintain
operation efficiency, being biogas purification a critical step for its effective use as an
energy source, and adsorption systems the most widely implemented industrial-scale
technology for VMS removal [2]. Inlet and outlet volatile organic compounds (VOCs)
concentrations, including VMS, were evaluated in several filtration systems from three
different WWTPs located in Spain. A total of 78 VOCs, 8 VMS among them
(trimethylsilanol, L2-L5 and D3-D5), were evaluated from 30 samples through TD-GC/MS
analysis. Biogas samples from each monitoring site were collected in 1-liter Tedlar bags,
and 100-150 ml of biogas was transferred to multi-sorbent bed tubes (Carbotrap,
Carbopack X and Carboxen 569) prior to TD-GC/MS. Total VOCs (TVOCs) and VMS
concentrations in inlet and outlet adsorption systems were different in each WWTP.
WWTP 1 and 2 presented average TVOC inlet values around 21 mg m-3, with VMS values
between 3.6-6.6 mg m3. Outlet TCOV and VMS concentrations were in the range of 7-
12 mg m= and 0.2-0.4 mg m3, respectively, presenting average siloxane reductions of
94+42%. On the other hand, WWTP 3 presented much higher concentrations, with TCOV
and VMS average values of 73+6 mg m3 and 4.8+0.2 mg m3 in the inlet of the filtration
system, respectively. The outlet concentrations were in the range of 50-66 mg m= and
3.3-3.8 mg m3, respectively, presenting reductions of 25+7% (20-30%). Variations in
operational times and carbon types influenced adsorption capacity across the filtration
systems. The findings underscore the necessity of frequent monitoring to determine
carbon lifetime and the potential implementation of biological biogas pre-treatment to
reduce the pollutant loads on activated carbon filters [3].
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This work investigates the behaviour of the non-ionic surfactant polyoxyethylene(10)
tridecyl ether (C13E10) in micellar liquid chromatography (MLC), both alone and in
combination with B-cyclodextrins, for the separation of tricyclic antidepressants (TCAs),
including amitriptyline, clomipramine, doxepin, imipramine, nortriptyline, maprotiline
and trimipramine. Despite its favourable physicochemical properties, particularly its
shorter polyoxyethylene chain compared with the widely used non-ionic Brij-35, C13E10
has been only marginally explored in MLC applications. In contrast to Brij-35, which
contains 23 oxyethylene units, C13E10 comprises only 10, resulting in reduced
adsorption onto alkyl-bonded stationary phases and facilitating efficient column
regeneration. This feature provides significant advantages in terms of method
robustness, column lifetime, and long-term reproducibility. The retention behaviour of
the TCAs was systematically evaluated over a broad concentration range of C13E10
using a C8 column. The results revealed short retention times and predominantly
binding behaviour. Although C13E10 alone allowed effective separations, its intrinsic
selectivity was insufficient to achieve baseline resolution of these structurally similar
basic compounds. The addition of B-cyclodextrins to the micellar system markedly
improved chromatographic performance. The incorporation of B-cyclodextrins in HPLC
has been recognised as an effective strategy for enhancing the separation of structurally
related analytes through host-guest inclusion complexation. However, their
simultaneous use with non-ionic surfactants was not reported before. In the mixed
mobile phase, retention was efficiently modulated, while selectivity, resolution, and
peak symmetry were substantially improved. These enhancements can be explained by
complementary mechanisms, including complex formation between TCAs and
B-cyclodextrins, modified solute partitioning between micellar and aqueous phases, and
effective masking of residual silanol groups on the stationary phase, which reduces peak
tailing commonly observed in the analysis of basic drugs. Analysis of half-width plots
further demonstrated the strong influence of mobile phase composition on peak
broadening and asymmetry, confirming their value as diagnostic tools for method
optimisation. Overall, C13E10/B-cyclodextrin mixed micellar systems represent a
versatile and efficient approach for modulating retention and selectivity in the analysis
of basic compounds while eliminating the need for organic solvents. This aligns with the
principles of Green Analytical Chemistry by reducing solvent consumption and
environmental impact through the use of low-toxicity, widely available reagents.
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The modelling and prediction of chromatographic peak profiles have been extensively
studied since the introduction of foundational approaches such as Grushka’s bi-Gaussian
model. In this work, this framework is extended through two modified Gaussian models:
the Linear Modified Gaussian (LMG) and the Parabolic Variance Modified Gaussian
(PVMG). These approaches improve conventional Gaussian descriptions by allowing
peak variance to vary according to linear or parabolic trends, providing a more accurate
representation of asymmetric chromatographic peaks. The proposed modified bi-
Gaussian models (BLMG and BVMG, containing six and seven parameters, respectively)
describe peak-shape characteristics as functions of retention time, enabling prediction
of peak shape and chromatographic resolution. The seven-parameter BVMG model
achieved fitting errors below 1% for most evaluated peaks and below 2% for all probe
compounds, performing comparably to the more complex Parabolic Lorentzian
Modified Gaussian (PLMG) model while relying solely on experimentally accessible
parameters. Peak characterisation was based on retention time, peak height at the
maximum, and half-widths measured at 60% and 10% of peak height. The incorporation
of half-width descriptors improved robustness and predictive accuracy compared with
approaches relying only on 10% peak-width measurements. Model performance was
validated using chromatographic data obtained from two stationary phases with
different retention mechanisms: a C18 reversed-phase column (Zorbax Eclipse XDB) and
a porous graphitic carbon column (Hypercarb). Fifteen polar compounds were analysed,
including nucleosides, xanthines, sulphonamides, and diuretics, covering log Po/w values
from -2.51 to 0.86. Peak shapes were strongly influenced by solute-stationary phase
interactions. The C18 column generally produced near-Gaussian symmetric peaks, with
the exception of amiloride, whose pronounced asymmetry was attributed to
electrostatic interactions. In contrast, the Hypercarb column generated a wider diversity
of asymmetric peak profiles. The proposed models exhibit stable numerical
convergence, minimise overfitting, and allow rapid parameter estimation through
simple visual peak inspection. Furthermore, model parameters can be expressed as
functions of retention time, enabling prediction of peak shapes under varying mobile
phase conditions. The BLMG model performs well for symmetric peaks, whereas the
BVMG6p and BVMG7p models extend applicability to highly asymmetric
chromatographic profiles. Overall, these modified bi-Gaussian models provide reliable
and computationally efficient tools for chromatographic peak prediction and method
optimisation in liquid chromatography.
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Human papillomavirus (HPV), the most common sexually transmitted infection
worldwide, is the main cause of cervical cancer [1]. However, the molecular mechanisms
underlying its progression and its interaction with the vaginal microbiota remain poorly
understood. In this context, metabolomics has emerged as a powerful approach to
identify disease-related metabolic alterations and potential early diagnostic and
prognostic biomarkers.

In this study, an untargeted multiplatform metabolomic strategy was applied to vaginal
swab samples from a cohort of 75 women: HPV(+) (n = 26), HPV(-) (n = 49) originating
from rural regions of Peru, a population with limited access to screening and vaccination.
To maximize metabolome coverage, two complementary analytical platforms were
employed: CE-MS for the study of the polar metabolome and LC—MS for lipidomic
profiling. Additionally, cervicovaginal microbiota was sequenced to assess its role in
metabolic variability. While classical linear models failed to clearly distinguish between
HPV(+) and HPV(-) samples—likely due to biological variability and sample complexity—
nonlinear approaches improved group discrimination. This approach enabled the
identification of metabolites associated with cellular stress and lipid metabolism,
particularly glycerophospholipids and sphingolipids, which are key components of the
epithelial barrier. ROC analysis supported the potential diagnostic value of these
metabolic signatures and correlation analyses suggested links between them and
specific microbial taxa in HPV(+) samples.

Overall, these preliminary results highlight both the analytical challenges associated
with gynecological matrices and the potential of multiplatform metabolomics combined
with microbiota analysis to investigate metabolic alterations linked to HPV infection.
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Alzheimer's disease is histopathologically characterized by the accumulation of beta-
amyloid (AB), glial dysfunction, and progressive neuroinflammation. Emerging evidence
suggests that systemic factors, including gut microbiota-derived metabolites, may
modulate neuroinflammatory processes and contribute to disease progression.
Elucidating the microbiota-gut-brain axis in this context requires multi-omics
approaches; however, integrating metabolomic and metagenomic data represents a
significant analytical and bioinformatic challenge due to their high dimensionality and
heterogeneity. To address this we utilized APPANL-F knock-in mice—a model that
develops amyloid pathology under physiological conditions without the artifacts of
overexpression.

To evaluate the progression of metabolic dysfunction, a longitudinal study was designed
to analyze plasma and feces from Kl mice (n = 35) and WT control mice (n =30) at 5, 12,
and 18 months. Global metabolomic profiling was performed using an untargeted
approach with CE-ESI-MS(TOF) in both positive and negative ionization modes. Feature
annotation was achieved using in-source fragmentation spectra and an in-house library
of authentic standards. Additionally, LC-ESI-MS(QgQ) was applied for the targeted
quantification of 7 key microbiome-derived compounds. Concurrently, the gut
microbiome was characterized via 16S rRNA gene sequencing (V3-V4 region) on an
[llumina MiSeq platform. Multi-omics data integration was performed using the DIABLO
algorithm (multi-block sPLS-DA) (Data Integration Analysis for Biomarker discovery using
Latent cOmponents), maximizing covariance across matrices to extract signatures of
highly correlated latent variables.

The results revealed marked sexual dimorphism at 12 months: females showed
extensive alterations in methionine, glycine, serine, arginine, and proline metabolism,
as well as carnitine synthesis, while males exhibited disruptions primarily in
phenylalanine and tyrosine metabolism. Notably, purine metabolism emerged as the
only alteration common to both sexes, suggesting a central purinergic signaling
mechanism intrinsically linked to microglial activation. In conclusion, this strategic multi-
omics integration overcomes data fragmentation, maximizing instrumental
performance and providing a holistic view indispensable for elucidating the microbiota-
gut-brain axis in neuroinflammation.
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Alzheimer’s disease (AD) prevention through nutraceuticals requires understanding not
only regarding bioactivity, but also related to the chemical fate of plant metabolites
during gastrointestinal (Gl) digestion, absorption and blood-brain barrier (BBB)
transport. However, most studies rely on static in-vitro digestion and single time-point
analyses, overlooking the kinetic evolution of metabolites and the potential impact of
delivery approaches, such as encapsulation, on compound-specific bioaccessibility and
bioavailability.

This work aims to characterize, the dynamic metabolite exposure of a liposomal
formulation obtained from Citrus aurantium leaves along a GI-BBB continuum, using a
powerful chromatographic approach. A human-scale dynamic multi-compartment Gl
simulator (stomach, duodenum, jejunum and ileum) was coupled to sequential
intestinal absorption modules (duodenal and jejunal filtrates) and an in vitro BBB
permeability assay. Representative fractions were collected throughout the process and
submitted to a standardized clean-up prior to instrumental analysis to remove
proteins/salts and improve chromatographic robustness.

Volatile metabolite kinetics were resolved by GC—MS, enabling the monitoring of native
terpenes and digestion-derived metabolites. In parallel, non-volatile profiling was
performed by UHPLC-QTOF-HRMS/MS. Multivariate pattern recognition (MFuzz
clustering) was used to group compounds by shared kinetic behaviors across digestion,
absorption and BBB transport, revealing compound-family-specific stability, release and
selective transfer patterns.

Neuroprotective-related assays (antioxidant, anti-inflammatory and cholinesterase
inhibition) and cytotoxicity tests in differentiated SH-SY5Y cells were used to confirm
functional relevance and safety of the absorbable and BBB-permeable fractions. Overall,
the integrated GI-BBB chromatographic workflow provides a high-resolution view of
how liposomal encapsulation shapes metabolite fate and supports the development of
brain-oriented citrus nutraceutical ingredients.
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The increasing recognition of the health properties of bee-derived products has driven
a growing global demand for these foods. Alongside this expansion, however, fraudulent
practices have become more frequent, particularly those related to incorrect labelling
of botanical or geographical origin, factors deeply affecting the quality of the
aforementioned. Because of this, the development of reliable analytical strategies to
verify their authenticity is crucial. In this context, the present study focuses on the
analysis of fatty acids, naturally occurring in these products. They are typically
determined by gas chromatography (GC) after conversion into fatty acid methyl esters
(FAMEs), a derivatization step that improves their volatility. Comprehensive two-
dimensional gas chromatography (GCxGC), especially when coupled to mass
spectrometry (MS), has proven to be a valuable tool when structurally related
compounds or positional isomers must be separated.

In this work, an existing chromatographic approach for FAME separation was adapted
for the analysis of apicultural products using GCxGC-MS. Moreover, a sample
preparation procedure was designed and optimized. Initially, several extraction solvents
and derivatization alternatives were selected based on previously reported
methodologies. A series of preliminary experiments was then conducted to assess
different extraction solvents, temperatures, agitation strategies, and derivatization
conditions, including reaction time, reagents, and reagent volumes. After this, the
extraction stage was optimized using a Design of Experiments (DoE) methodology,
considering factors such as extraction time and solvent volume. The final procedure was
validated according to selectivity, limits of detection and quantification, linearity, matrix
effects, trueness, and precision. The validated method was subsequently applied to the
analysis of apicultural products collected from different regions of Spain.
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La ocratoxina A (OTA) es una micotoxina frecuentemente presente en una amplia
variedad de alimentos, cuya deteccidon y preconcentracion selectiva continua
representando un desafio analitico debido a la complejidad de las muestras y a la
presencia de interferencias. En este contexto, el desarrollo de materiales sostenibles y
altamente selectivos se presenta como una estrategia prometedora para mejorar los
procedimientos de extraccién y analisis de esta toxina. Por ello, en este trabajo se
propone el desarrollo de un nuevo sorbente basado en algodén como soporte sélido,
funcionalizado con un aptamero selectivo frente a OTA.

La estrategia se centra en la modificacion quimica del algoddn para introducir grupos
funcionales reactivos en la superficie de las fibras, con el fin de generar un sustrato
estable y quimicamente activo adecuado para posteriores etapas de funcionalizacién.
Posteriormente, se llevd a cabo la inmovilizacion covalente de un aptamero especifico
para OTA, garantizando una unidn estable y orientada del bioreceptor. EI material
resultante se evalué como sorbente para la extracciéon de OTA empleando disoluciones
patron del analito, con el fin de estudiar su capacidad de retencién, la eficiencia de
inmovilizacion del aptamero y las condiciones optimas de elucion. Los resultados
obtenidos confirmaron la retencidon de OTA en el soporte funcionalizado, mientras que
no se observd retencion significativa en el algoddn sin modificar. Como perspectiva
futura, el material desarrollado se aplicarda a la extraccién de OTA en matrices
alimentarias complejas, donde se espera reducir los efectos de matriz y facilitar la
preconcentracidon selectiva de la toxina. En conjunto, este trabajo demuestra el
potencial del algoddn como plataforma sostenible innovadora para la inmovilizacién de
biomoléculas, abriendo nuevas posibilidades para el desarrollo de materiales
sostenibles y selectivos aplicados a la extraccion de micotoxinas en alimentos.
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En las ultimas décadas, las regulaciones farmacéuticas se han vuelto cada vez mas
estrictas, exigiendo metodologias capaces de comprender y predecir parametros
farmacocinéticos en humanos de forma rapida, econdmica vy ética, sin recurrir a estudios
in vivo. Entre estos parametros, el area bajo la curva (AUC) de concentracion plasmatica
frente al tiempo es esencial, ya que refleja cuantitativamente la exposicidn sistémica al
farmaco. En este contexto, los sistemas biomiméticos in vitro han emergido como
herramientas prometedoras, y su combinacidon con la impresion 3D ofrece nuevas
oportunidades para el desarrollo de dispositivos capaces de reproducir interacciones
funcionales de los tejidos bioldgicos.

En este trabajo se presenta un dispositivo 3D con membrana biomimética que permite
la prediccidn in vitro del AUC mediante una estrategia de extraccion basada en particién
biomimética. El sistema se aplicé al metoprolol como farmaco modelo. El dispositivo se
disefd y posteriormente se fabric6 mediante modelado por deposicion fundida
utilizando acido polilactico como soporte rigido y Lay-Fomm 40 como membrana. La
superficie porosa del Lay-Fomm se modificé quimicamente con fosfatidilcolina (PC) para
emular la membrana intestinal, y se caracterizé mediante espectroscopia infrarroja,
microscopia electrénica de barrido y cuantificacion de PC mediante el método de
Stewart. Se recopilaron datos bibliograficos de AUC en hombres y se establecieron
condiciones experimentales para escalar al sistema biomimético empleando parametros
fisioldgicos relevantes como el volumen yeyunal, el contenido de PC y la dosis
administrada. Con estos datos, se desarrollé un modelo de regresion lineal multiple para
la prediccién del AUC.

El modelo, basado en la relacidon de concentraciones de metoprolol dentro y fuera de la
membrana normalizada respecto a la cantidad de PC anclada y al volumen yeyunal
estimado para cada individuo, mostré una buena capacidad predictiva (R* > 0,75), con
errores relativos moderados.

Este estudio demuestra que la combinacién de extraccién basada en particion
biomimética con dispositivos impresos en 3D constituye una estrategia eficaz y robusta
para la predicciéon in vitro de parametros farmacocinéticos, abriendo nuevas
posibilidades para el desarrollo de metodologias alternativas a los enfoques
tradicionales in vitro e in vivo.
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La fabricacidn aditiva, o impresién 3D, se ha consolidado como una herramienta versatil
para el desarrollo de dispositivos analiticos, ya que permite un control preciso de la
geometria, la porosidad y el area superficial. Estas caracteristicas facilitan la obtencién
de plataformas adaptadas a necesidades especificas en el tratamiento de muestra,
incluyendo disefios modulares y superficies optimizadas que mejoran el contacto con
distintos voliumenes de muestra. La incorporacién de aptameros a estos dispositivos
permite dotarlos de capacidad de reconocimiento molecular, favoreciendo Ia
interaccion selectiva con los analitos de interés. Asi pues, la combinacién del disefio
estructural proporcionado por la impresion 3D y la selectividad quimica de los
aptameros constituye una estrategia eficaz para el tratamiento de muestras
ambientales, especialmente en la determinacidn de contaminantes emergentes, cuya
presencia en el medio acudtico es motivo de creciente preocupacién. Entre estos
contaminantes, el nonilfenol destaca por su caracter persistente, bioacumulativo y su
clasificacion como disruptor endocrino. Su presencia en aguas ambientales resulta
preocupante, por lo que es necesaria su preconcentracién selectiva antes de su
determinacién analitica.

En este contexto. el presente trabajo se centra en el desarrollo de un dispositivo de
extraccion impreso en 3D y funcionalizado con un aptamero selectivo de nonilfenol, para
su aplicacién en el andlisis de aguas ambientales. Para ello, se disefidé y fabricd un
dispositivo en polipropileno mediante impresion 3D, que posteriormente se modifico
con un polimero monolitico con el fin de permitir la inmovilizacién del aptdmero.
Asimismo, se estudiaron y optimizaron distintos pardmetros que afectan a los procesos
de retencién y elucién del analito. Finalmente, el método de extraccidn desarrollado, se
aplicé al analisis de muestras reales de aguas ambientales, demostrando su potencial
para la determinacion selectiva de este contaminante.
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La saxitoxina (STX) es una potente neurotoxina marina producida por dinoflagelados y
cianobacterias, responsable del sindrome de intoxicacion paralitica por mariscos, el cual
representa un riesgo significativo para la seguridad alimentaria y la salud publica a nivel
mundial. Debido a su elevada toxicidad y a la frecuente acumulacion en moluscos
filtradores, resulta fundamental el desarrollo de métodos analiticos rapidos, sensibles y
de bajo costo para su deteccion. En este contexto, los aptasensores han emergido como
una alternativa prometedora para el analisis de toxinas marinas, debido a la alta afinidad
y selectividad de los aptdmeros, asi como a su estabilidad quimica, facilidad de sintesis
y versatilidad para su integracion en diferentes plataformas de deteccidn.

En este trabajo se desarrollé un aptasensor colorimétrico basado en nanoparticulas de
oro (AuNPs) funcionalizadas con un aptamero especifico para saxitoxina. El mecanismo
de deteccidn se fundamenta en la agregacién inducida de las AuNPs, que provoca un
cambio visible de color del coloide, permitiendo una identificacion rapida y sencilla del
analito. Las AuNPs se sintetizaron mediante un método convencional y se caracterizaron
para garantizar su estabilidad y uniformidad. Con el fin optimizar la sensibilidad y
reproducibilidad del aptasensor, se evaluaron parametros clave como la concentracién
de AuNPs, la cantidad de aptamero, la fuerza idnica del medio y los tiempos de
incubacién y equilibrio. A continuacidn, el aptasensor desarrollado se aplicd con éxito al
analisis de muestras de productos del mar, demostrando su potencial como herramienta
rapida, sensible y especifica para la monitorizacién de saxitoxina en este tipo de
matrices.
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La creciente demanda de métodos de microextraccion mas rapidos y eficientes ha
impulsado un 3area de investigacion con gran proyeccién. Bajo este enfoque, las
propiedades Unicas de los disolventes magnéticos, especialmente su comportamiento
magnético, los posicionan como extractantes prometedores para el desarrollo de
nuevas metodologias. Con el objetivo de avanzar en esta area de investigacién, en el
presente trabajo, se ha desarrollado un método rapido y sencillo para la determinacién
de Cd, Cr, Cu, Fe, Mn, Ni, Pb, Vy Zn en muestras de aceites esenciales a niveles de traza
mediante espectrometria de emision dptica con plasma de acoplamiento inductivo (ICP
OES). En este método analitico, los analitos se preconcentran utilizando una mezcla
eutéctica magnética (MEM) hidrofilica como extractante, mediante microextraccién
liquido-liquido dispersiva asistida por vortex (VA-DLLME). La MEM utilizada estd
constituida por etilenglicol (EG) y CoCl, en relacion molar 2:1 y se ha caracterizado
mediante calorimetria diferencial de barrido (DSC) y magnetometria, obteniendo su
diagrama de fases y confirmando que la MEM presenta un comportamiento
paramagnético, pudiendo separarse de la muestra con un campo magnético externo
(i.e., iman de neodimio) sin necesidad de una etapa de centrifugacion. La cantidad de
muestra, el volumen de MEM y el tiempo de extraccidn se han optimizado mediante un
enfoque multivariante en dos etapas: un disefio factorial completo seguido de un disefio
central compuesto (CCD). Las condiciones dptimas obtenidas fueron 7,0 g de muestra
diluida, 150 pL de MEM y 1 min de extraccion. Bajo estas condiciones, se ha validado el
método alcanzando una adecuada linealidad (R? > 0,993) dentro del intervalo de
concentraciones estudiado (10-500 pg kg?), una apropiada repetibilidad (RSD < 7 %),
limites de deteccidn satisfactorios entre 0,04 y 1,3 ug kg* dependiendo del elemento y
una aceptable veracidad (i.e., recuperaciones entre 91 y 107 %) mediante el andlisis de
un material de referencia certificado de matriz. Finalmente, se ha aplicado con éxito el
método optimizado para analizar aceites esenciales de eucalipto, lavanda y arbol de té.
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Resumen

Este trabajo se desarrollaron soportes poliméricos mediante impresion 3D por
estereolitografia enmascarada (MSLA) para la retencidn de proteinas. Para ello, se partid
de una resina comercial tipo ABS-like, la cual fue modificada incorporando hasta un 40%
de pentaeritritol tetrakis(3-mercaptopropionato) (PETMP), como fuente de grupos tiol,
y un 5% de trimetilolpropano triacrilato (TRIM), como agente reticulante. La fabricacién
aditiva permitié producir piezas con elevada precision geométrica y alta
reproducibilidad, lo que demuestra su potencial como una plataforma versatil para
estudios de biointeraccién. En consecuencia, se obtuvieron estructuras con superficies
funcionales, aptas para ser modificadas posteriormente gracias a la presencia de grupos
azufrados. A continuacién, se inmovilizaron nanoparticulas de oro (AuNPs) mediante
interacciones de tipo Au-S sobre la superficie de las piezas impresas, con el objetivo de
potenciar las interacciones biomoleculares. La caracterizacion por microscopia
electrénica de barrido mostré que la formulacidn seleccionada, entre las diferentes
estudiadas, favorecié un mayor anclaje de AuNPs, con una distribucion mas homogénea
y sin agregados apreciables de nanoparticulas. A continuacion, la capacidad de retencién
proteica de los soportes se evalué empleando albumina sérica bovina como proteina
modelo. Los ensayos de Bradford mostraron una retencion significativamente superior
en los materiales funcionalizados con AuNPs frente a los no modificados.

En conjunto, estos hallazgos ponen de manifiesto el potencial de la impresion 3D basada
en MSLA para el desarrollo de soportes funcionales y ajustables, con aplicaciones en
biotecnologia.
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La contaminacion del agua por contaminantes emergentes, como los antibidticos
macrolidos, representa un desafio creciente tanto desde el punto de vista
medioambiental como analitico, debido a la necesidad de desarrollar metodologias
sensibles y sostenibles para su monitorizacidn. Estos compuestos persistentes penetran
en los sistemas acuaticos, representando una amenaza para los ecosistemas y
favoreciendo la resistencia antimicrobiana. Por lo tanto, resulta clave desarrollar
estrategias eficaces de retencidn y preconcentracidon de estos compuestos en matrices
medioambientales. En este contexto, el uso de la impresién 3D combinado con
materiales sostenibles representa una alternativa versatil para este propdsito. Dicha
tecnologia permite la fabricacion de estructuras disefiadas a medida con geometrias
optimizadas que puedan mejorar la eficiencia de adsorcidn. Sin embargo, los soportes
3D suelen presentan limitaciones inherentes, como baja area superficial, porosidad
limitada y, escasa afinidad hacia los analitos, lo que reduce su rendimiento en procesos
de adsorcién. Por ello, la incorporacion de redes metal-organicas (MOFs) empleando
rutas de sintesis verdes ofrece una solucién prometedora, ya que permite el desarrollo
de soportes sostenibles con alta capacidad de adsorcidon. En este estudio, se han
desarrollado filtros sostenibles impresos en 3D para la retencion de macrdlidos
mediante modelado por deposiciéon fundida, utilizando filamentos termoplasticos
basados en acido polilactico con residuos de huesos de aceituna, y posteriormente
funcionalizados con MOFs. Tras estudios preliminares de retencion de macrdlidos con
distintos MOFs, se selecciond ZIF-8 como el material mas adecuado. Previamente, los
soportes impresos fueron funcionalizados para generar grupos reactivos que
favorecieran su inmovilizacidén. A continuacién, se estudid la influencia del disefio del
filtro (anchura de los canales internos) sobre la eficiencia de retencién. Los dispositivos
con mejores prestaciones se caracterizaron, y el proceso de retencién fue optimizado.
Ademas, los filtros demostraron una buena reutilizacién a lo largo de varios ciclos, lo
gue respalda su viabilidad operativa. Finalmente, estos dispositivos se aplicaron en el
tratamiento y analisis de muestras de aguas.
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Antibiotics are essential for the treatment of bacterial infections, which have
represented a major threat to human health throughout history. Their widespread
production in modern society makes rigorous quality control equally indispensable.
However, current quality control methods are typically based on chromatographic
techniques, which require expensive equipment and specialized personnel. In this work,
a rapid, simple, and low-cost method is proposed for the determination of sulfonamides
in commercial formulations. These compounds are among the earliest synthetic
antibiotics and are still used today to treat various bacterial infections. They act by
inhibiting folic acid biosynthesis, thereby preventing bacterial growth, but these
compounds also inhibit the esterase activity of the human carbonic anhydrase Il enzyme
(hCA-II) [1]. In this context, ZIF-8 is a metal-organic framework (MOF) composed of Zn(ll)
ions and 2-methylimidazole linkers that mimics the enzymatic activity of hCA-II, and can
therefore act as a nanozyme [2]. ZIF-8 catalyzes the hydrolysis of p-nitrophenyl acetate
(pNPA) into p-nitrophenol, giving an intense yellow color. This catalytic reaction is
inhibited in the presence of sulfonamides, resulting in a decrease in color intensity.
Based on this inhibition mechanism, a low-cost paper-based microfluidic sensor was
developed by depositing ZIF-8 onto an array of small paper pads incorporated in a
hydrophobic plastic sheet. This configuration enables the detection of sulfonamides
using microliter volumes of samples and reagents. The colorimetric response was
recorded by digital imaging (using a smartphone) and processed using ImageJ to obtain
pseudo-absorbance values for quantitative analysis. Key experimental parameters,
including ZIF-8 and pNPA loading, device configuration, sample volume, and reaction
time were systematically optimized. The method was validated and successfully applied
to the analysis of commercial formulations, demonstrating reliable analytical
performance. Overall, the proposed platform provides a rapid, simple, and cost-
effective analytical strategy for in-situ analysis, with minimal reagent consumption, in
line with current trends toward sustainable and decentralized analysis.
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Three-dimensional (3D) tumor spheroids better resemble in vivo tumor architecture,
cell—cell interactions, and drug incorporation gradients than conventional 2D cultures.
In this work, multicellular spheroids were generated by combining tumoral cells (ovarian
carcinoma, A2780), T lymphocytes (Jurkat), and monoblast-derived macrophages (THP-
1 cells differentiated with 200 mM PMA). These spheroids were then used to evaluate
platinum distribution in two formats (i.e., free cisplatin, cisPt; or iron oxide nanoparticles
functionalized with a Pt(IV) prodrug, IONPs-Pt(IV)) across the three cell types screened.
Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) and mass
cytometry (CyTOF) strategies were applied in this screening.

Triplicates of spheroids were cultured under low-adhesion conditions and treated with
20uM cisPt or IONPs-Pt(IV) for 3h. Intact spheroids were analyzed by LA-ICP-MS to
obtain spatially resolved maps of platinum and iron. As for phenotyping, CD3-"°Er,
CD326-'*2Nd, and CD45-"*Sm metal-tagged antibodies were used for identification of T
lymphocytes, ovarian cancer cells and macrophages, respectively. For single-cell
analysis, spheroids were enzymatically disaggregated and analyzed by CyTOF XT using
the same antibody panel.

LA-ICP-MS imaging revealed treatment- and cell line-dependent platinum distribution
patterns. CisPt showed a more homogeneous penetration profile, whereas IONPs-Pt(IV)
exhibited localized platinum signals co-distributed with iron, consistent with
nanoparticle-mediated delivery. Metal-tagged antibodies allowed spatial discrimination
of epithelial (CD326*) and hematopoietic (CD3*, CD45*) populations within spheroids.
CyTOF confirmed differential platinum uptake across phenotypically distinct cell subsets
and revealed treatment-associated changes in cellular composition and viability.
Overall, the combined use of LA-ICP-MS and CyTOF provides complementary spatial and
single-cell quantitative information on platinum drug distribution and tumor
heterogeneity in 3D spheroid models, offering a powerful platform for evaluating
nanoparticle-based platinum prodrugs.
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Metabolomics provides thorough phenotypic readouts by comprehensively examining
intricated metabolic interactions at molecular level in the crosstalk between
endogenous, exposome, and microbial determinants, so it is not surprising its
widespread application with the aim of unraveling the pathophysiology of complex and
multifactorial disorders such as childhood obesity. However, findings published on this
topic are rather inconsistent, or even contradictory, which limits the reliability of
metabolomics-based biomarkers. In this framework, we have explored the often-
overlooked importance of individual variability in modulating the susceptibility of
disease development. Concomitance of insulin resistance (IR) emerged as one of the
strongest risk factors, exacerbating many typical obesity-driven impairments in energy
homeostasis, oxidative stress, and cholesterol metabolism, among others. Sex stratified
analyses evidenced that mid-aged boys exhibit a more unfavorable metabolic profile in
terms of raised IR, which was paralleled by sexually dimorphic steroid production and
male-specific alterations in many metabolic pathways aforementioned. Similarly,
parental obesity also predisposed the offspring to develop IR and downstream
metabolic complications. Altogether, our findings highlight the great impact of
individual variability on differentially modulating obesity pathophysiology, with
particular focus on the potential mediating role of IR. This could be behind the
reproducibility crisis commonly reported in metabolomics literature, thus emphasizing
the crucial need of moving toward precision medicine approaches.
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Prenatal alcohol exposure is associated with a series of physical (cranial malformations,
growth deficits, abnormal brain development) and neurological (cognitive and
behavioral disorders) alterations, which altogether constitute the characteristic
phenotype of the fetal alcohol syndrome. However, the pathophysiology of this
condition is poorly understood, which poses considerable difficulties on its diagnosis
because of the lack of sensitive and specific biomarkers. Herein, we propose the
application of state-of-the-art metabolomics approaches with the aim of getting deeper
insights into the specific molecular mechanisms behind this complex disease. For this
purpose, we enrolled a cohort of young individuals (6-25 years, adopted from Eastern
European countries), comprising both patients affected by fetal alcohol syndrome and
healthy controls, from whom serum samples were collected for subsequent UHPLC-
HRMS untargeted analysis. The teratogenic effects of alcohol were mirrored in profound
disruptions in a multitude of central metabolic pathways (e.g., energy homeostasis, lipid
metabolism, oxidative stress), which could be responsible for the clinical manifestations
of this disorder. These findings open the door to define novel diagnostic biomarkers and
therapeutic targets for more efficient clinical management of fetal alcohol syndrome
and related complications.
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La cromatografia de gases acoplada a espectrometria de masas (GC-MS) constituye una
herramienta fundamental para la determinacion de compuestos volatiles y
semivolatiles. Tradicionalmente, el método de ionizacion mas ampliamente utilizado ha
sido la ionizacién electroénica (El), que facilita la identificacion de compuestos mediante
bibliotecas espectrales al generar “huellas” moleculares reproducibles. Sin embargo, la
El presenta limitaciones significativas, entre las que destacan la fragmentacion excesiva,
que a menudo conduce a la pérdida del ion molecular, y la estricta necesidad de
condiciones de alto vacio. Para mitigar estos inconvenientes, se han propuesto diversas
alternativas de ionizacién “suave”, como la ionizacion de campo (Fl), la ionizaciéon
guimica (Cl) y la El en frio (cold-El). Aunque la Cl es la alternativa mas consolidada,
generalmente requiere alto vacio y suele presentar una baja eficiencia de ionizacién.
En este contexto, las técnicas de ionizacion a presidn atmosférica (APl) han emergido
como un avance significativo, al permitir el acoplamiento de la GC con espectrémetros
de masas de alta resolucidn originalmente disefiados para cromatografia liquida. A pesar
de sus ventajas —como la preservaciéon del ion cuasi-molecular y la mejora en Ia
seleccion de iones precursores en espectrometria de masas en tdndem— su adopcion
rutinaria se ha visto limitada por la escasa disponibilidad comercial, estando
mayoritariamente restringida a la ionizacién quimica a presion atmosférica (APCl) y la
fotoionizacidn a presidon atmosférica (APPI).

La ionizacién secundaria por electrospray (SESI) es una prometedora técnica de
ionizacidn suave en la que un nanoelectrospray genera agentes de carga que colisionan
con los vapores del analito directamente en fase gaseosa. Aunque SESI se ha aplicado
con éxito como técnica de espectrometria de masas ambiental durante los ultimos 25
afos, su uso como interfaz en GC ha estado limitado por un obstaculo importante: todos
los estudios previos de GC-SESI han dependido de configuraciones experimentales
“home-made” . Estos sistemas, si bien han demostrado el potencial de la técnica, carecen
de la estandarizacién y reproducibilidad necesarias para su implementacion
generalizada en laboratorios analiticos.

La principal aportacién de este trabajo es la evaluacién de una fuente SUPER SESI-X
comercial acoplada a un espectrometro de masas Orbitrap Exploris 120. Mediante el uso
de una configuracion comercial estandarizada, se presenta un sistema de deteccion
robusto y accesible para GC-MS, superando las limitaciones de los montajes “home-
made” previos. Este estudio valida la viabilidad del acoplamiento tanto en modo de
ionizacion positivo como negativo, empleando aldehidos, ésteres, amidas,
trihalometanos y acidos carboxilicos como analitos modelo.
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La posible implicacién de los contaminantes ambientales en los trastornos mentales aun
no esta completamente establecida, aunque cada vez existe mas evidencia
epidemioldgica y estudios de relaciones causa-efecto que apuntan a su influencia en
procesos del neurodesarrollo y psiquiatricos. En este contexto, la caracterizacion del
exposoma quimico interno humano requiere herramientas analiticas capaces de abarcar
un amplio intervalo de compuestos en matrices bioldgicas complejas. En este trabajo se
presenta un método de microextraccion basado en disolventes supramoleculares
(SUPRAS), acoplado a cromatografia liquida con espectrometria de masas de alta
resolucién (LC-QTOF-MS), para el analisis multiclase de xenobidticos en suero humano.
El procedimiento combina en una Unica etapa la precipitacion de proteinas asistida por
tetrahidrofurano (THF) y la formacion del SUPRAS de agregados inversos de 1-hexanol
en una Unica etapa, lo que permite simplificar significativamente la preparacion de
muestra, reducir el consumo de disolvente (400 pL por muestra) y limitar la
manipulacion a un sencillo paso de mezcla y centrifugacion. Tras la optimizacién de la
composicidon del SUPRAS y del volumen de muestra, se obtuvieron recuperaciones entre
el 70% y el 120% para la mayoria de los compuestos, cubriendo un amplio intervalo de
polaridad (log P -2,4 a 7), con efectos de matriz controlados y sin necesidad de etapas
adicionales de limpieza.

El enfoque analitico integra determinacién cuantitativa con estrategias de cribado
dirigido y no dirigido, lo que permite maximizar la cobertura del espacio quimico
detectable. La metodologia se aplicé a un estudio piloto con 20 muestras de suero
humano procedentes de individuos con trastornos mentales y de poblacién control. Los
resultados preliminares evidenciaron diferencias en los perfiles del exposoma interno
entre ambos grupos, destacando una mayor presencia y concentraciones mas elevadas
de bisfenoles en la cohorte psiquiatrica. En conjunto, el método propuesto constituye
una alternativa sencilla, eficiente y sostenible para el analisis multiclase de xenobidticos
en matrices bioldgicas, con potencial para estudios de exposoma a gran escala y para
profundizar en el papel de las exposiciones ambientales en la salud mental.

Palabras clave: Disolventes Supramoleculares; Espectrometria de masas de alta
resolucién; Suero; Salud mental; Contaminantes; Exposoma
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The agri-food industry generates large amounts of waste that still contain valuable bioactive
compounds, offering opportunities for their recovery and reintegration into the production
chain within a circular economy framework. Among these residues, olive leaves (Olea europaea
L.), a major by-product of the olive oil industry, constitute an abundant source of phenolic
compounds with documented antioxidant and antimicrobial properties. This work presents an
integrated green analytical methodology encompassing the optimization of Natural Deep
Eutectic Solvent (NaDES)-based extraction, the extract purification, a comprehensive
characterization, and downstream application of olive leaf phenolic compounds.

Different choline chloride-based NaDES formulations were evaluated through experimental
design, assessing the influence of solvent molar ratio, water content, temperature, and
extraction time on phenolic recovery. The optimized conditions (choline chloride: glycerol, 1:5
molar ratio, 30% water, 80 °C, 2 h) were applied using solid-liquid extraction with magnetic
stirring [1]. Extracts were characterized by HPLC-UV for quantification and HPLC-HRMS/MS for
structural elucidation, enabling the identification of over 65 phenolic compounds, including
secoiridoids, flavonoid glycosides, hydroxycinnamic acid derivatives, and simple phenols [2].
Antioxidant capacity was additionally assessed by FRAP and DPPH assays, confirming the high
bioactive potential of the extracts.

To improve extract quality, a purification strategy based on two non-functionalized polymeric
resins was developed: styrene-divinylbenzene PuroSorb PAD900 and hypercrosslinked
polystyrene Macronet MN202 (Purolite). Sorption and desorption conditions were
systematically optimized, evaluating sorbent-to-extract ratio, contact time, and eluent
composition. The optimized conditions (1 g resin per 5 mL diluted extract, pH 5.3, 60 min
sorption; ethanol/water 70:30, 30 min desorption) revealed complementary selectivity between
both resins: PAD900 preferentially retained larger flavonoid glycosides through hydrophobic
and m—t interactions, while MN202 was particularly suited to retain 3-hydroxytyrosol [3].
Among the potential applications of these extracts, their direct incorporation into active food
packaging was explored. The compatibility of NaDES with hydrophilic biopolymers allowed the
direct incorporation of the extracts into sodium alginate/cellulose nanofiber (CNF) films by
solution casting, without requiring prior purification. The resulting films were characterized by
SEM, FTIR, mechanical testing, TGA, release studies, and antimicrobial activity.

Overall, this work presents, using olive leaves as case study, a versatile analytical framework
based on NaDES green extraction that, combined with resin purification and direct incorporation
into biopolymer films, enables the conversion of agri-food residues into value-added functional
materials, contributing to circular economy objectives in the food sector.
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Durante el metabolismo aerdbico, los sistemas prooxidantes y antioxidantes se
mantienen en equilibrio, conservando un estado estable y seguro para la célula. Sin
embargo, un aumento en la tasa de generacion de especies reactivas provoca la pérdida
de este equilibrio, lo que conduce a condiciones de estrés oxidativo. Esto implica un
incremento en el dafio oxidativo a las estructuras celulares y un mal funcionamiento de
los procesos celulares. Los lipidos son especialmente susceptibles al dafio oxidativo,
generando compuestos de cadena corta como aldehidos, alcanos y alquenos.

El malondialdehido (MDA) es uno de los productos secundarios mas estudiados de la
oxidacion lipidica y se emplea como biomarcador de diversas enfermedades humanas.
Los métodos convencionales propuestos para su determinacién se basan en un andlisis
espectrofotométrico que evalla la absorbancia o fluorescencia de los aductos formados
con otras moléculas, como el acido tiobarbiturico (TBA). Sin embargo, estos métodos a
menudo conducen a una sobreestimacion en la cuantificacion de MDA, ya que el TBA no
es especifico. Otras metodologias utilizan moléculas mads selectivas o utilizan
cromatografia liquida de alta resolucién previa a la cuantificacion para separar los
aductos de MDA de otros aductos.

En este trabajo se propone el acoplamiento de una precolumna HILIC XBridge® Glycan
BEH Amide (2,1 x 10 mm, 3,5 um) a un espectrometro de masas de triple cuadrupolo
para llevar a cabo la determinacién rapida y fiable de MDA en orina. En este caso, no es
necesaria la derivatizacion previa del analito, siendo el tiempo de analisis de 1 minuto.
El tratamiento de muestra empleado es muy sencillo, basado en la hidrdlisis y simple
dilucion de la muestra. Los resultados obtenidos fueron altamente satisfactorios,
demostrando la validez de la metodologia propuesta para la determinacion de MDA en
orina.
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En la actualidad, se observa un crecimiento de la investigacion en nanotecnologia para
aplicaciones biomédicas debido a las propiedades unicas de las nanoparticulas. Sus
reducidas dimensiones modifican significativamente las propiedades estructurales,
Opticas, mecanicas y eléctricas de estos materiales, y al poseer tamanos similares a los
de las biomoléculas, pueden atravesar la bicapa lipidica celular, permitiendo su uso
como agentes de imagen, sistemas de administracion de farmacos o radio-
sensibilizadores en terapia de protones, radiacidn y fototerapia. El presente estudio
tiene como objetivo integrar el campo reciente de las nanoparticulas multimetalicas de
platino y oro (Pt/Au) para la nanomedicina, enfatizando su potencial para una
conversion fototérmica optimizada y la evaluacion de su estabilidad intracelular.

La primera etapa consiste en la caracterizacién del nanomaterial multicapa compuesto
por un nucleo de oro decorado con nanoparticulas de platino en su superficie, formando
una estructura de nanoframbuesa sintetizado de acuerdo con la literatura (1). Se
desarrollaron estrategias multi-instrumentales para la caracterizacion completa del
nanomaterial utilizando técnicas de espectrometria de masas y de microscopia. En el
primer caso, se empled la espectrometria de masas con fuente de plasma acoplada
inductivamente tanto para particulas individuales como acoplado a cromatografia
liquida y la citometria de masas para elucidar evaluar distribuciones de tamafio,
concentracion y composicion elemental individual. Paralelamente, la microscopia
electrénica de transmision de alta resolucién acoplada a espectroscopia de dispersion
de energia de rayos X (HRTEM-EDX) posibilitd visualizar la arquitectura y confirmé el
tamafio tedrico proporcionado por la espectrometria de masas (18-25 nm), asi como la
distribucién espacial del platino sobre el nucleo de oro.

Estos resultados demuestran que el uso combinado de técnicas avanzadas de
espectrometria de masas, microscopia y espectroscopia es crucial para la
caracterizacion fiable de nanoestructuras complejas multimetalicas.

Referencias
1. Xie, W. et al. (2011). J. Am. Chem. Soc., 133(48), 19302.
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A UHPLC-MS/MS method coupled with chemometric analysis was developed for the
analysis of amino acid enantiomers in honey and bee pollen as markers of authenticity
and traceability in quality control. The method separated 19 pairs of enantiomers,
including both proteogenic and non-proteogenic amino acids. A simple sample
preparation approach based on liquid-liquid extraction (LLE) and solid—liquid extraction
(SLE) was combined with a chiral stationary phase. The method was validated by
assessing sensitivity (LOD/LOQ ranging from 0.002 to 11.3 mg/kg), accuracy (recoveries
between 81 and 116%), and matrix effects, which were negligible. The method was
applied to 15 honey samples and 13 bee pollen samples from different botanical and
geographical origins. Both L- and D-amino acid enantiomers were detected in all
samples. The presence of D-enantiomers may be associated with microbial activity
and/or the original nectar composition prior to honey formation. Variability among
samples was evaluated using Principal Component Analysis (PCA) and Canonical
Analysis. Lower classification accuracy was observed for geographical origin compared
to botanical origin. Enantiomeric amino acid profiles provide stronger discrimination
based on floral sources. Classification of samples according to both botanical and
geographical origin was achieved. Furthermore, the method shows high sensitivity,
efficiency, reduced sample consumption, and partial automation, in agreement with the
principles of Green Analytical Chemistry.
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Arsenosugars, organically bound arsenic compounds derived from ribose, are receiving
growing attention. These compounds are the predominant arsenic species in algae, a
food that is increasingly being incorporated into the human diet due to their nutritional
value. Although As-Sugars are not considered acutely toxic, concerns have emerged
regarding their potential for mild chronic toxicity. This has heightened the need for
accurate exposure assessment, particularly in populations with high dietary intake of
algae.

In this study the use of UHPLC-ESI-HRMS for the identification and structural
characterization of the main As-sugars present in algae (Gly-Sug, PO4-Sug, SO3-Sug, and
SO4-Sug) is proposed as a complementary approach to quantitative analysis by HPLC-
ICP-MS, providing structural insight into arsenosugar species.

Twelve samples representing various algae species (six brown, one red, and five green)
were analysed. All samples were analyzed in triplicate, and the resulting extracts were
guantified using HPLC-ICP-MS (anionic and cationic exchange). Subsequent
identification and characterization were performed using both UHPLC-Q-Orbitrap and
UHPLC-IMS-Q-TOF systems. The UHPLC-HRMS method used in this study enabled the
identification and structural characterization of As-Sugars in algae. All-lon
Fragmentation (AIF) spectra acquired with the UHPLC-IMS-Q-TOF system revealed
consistent and diagnostic fragmentation patters, supporting reliable identification.

For UHPLC-Q-Orbitrap and UHPLC-IMS-Q-TOF, response factors were estimated by
correlating HPLC-ESI-HRMS peak areas with concentrations determined independently
by HPLC-ICP-MS. Large variability in response factors across algae samples indicates
strong ESI-MS matrix effects, highlighting the need for matrix-matched calibration or
standard addition for reliable quantitation by HPLC-ESI-HRMS. While HRMS proved
highly effective for qualitative analysis, significant matrix effects limited its suitability for
accurate quantification. These results highlight HRMS as a powerful complementary
technique to HPLC-ICP-MS, which remains essential for reliable quantitation in complex
biological matrices.
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Arsenosugars, ribose derivatives of arsenic, are becoming more significant because of
their predominance in algae and the increasing incorporation of such vegetal products
into the diet. Although these compounds do not appear to be acutely toxic, they have
potential for mild chronic toxicity. Therefore, given the increasing consumption of algae,
assessment of arsenosugars exposure becomes a need. The analysis of these
compounds is hampered by their similar physical and chemical properties and the
difficulty to obtain the calibration standards needed for their unambiguous
identification and quantification.

Four approaches have been assessed in our research group to achieve the isolation of
arsenosugars, the first based on the use of high-resolution preparative chromatography
(Hamilton PRP-X100 column using a mobile phase containing ammonium formate, the
second based on solid-phase extraction (anion exchange cartridges), the third based on
the dispersive solid-phase extraction (anion exchange and HILIC sorbents) and the last
one based on countercurrent chromatography in centrifugal partition mode (CPC, using
the 1-BuOH/EtOH/sat.(NH4)2SO4/water solvent system,).

The results obtained show that it is possible to isolate anionic arsenosugars using the
proposed techniques, although further improvements are still required. Among the four
approaches tested, preparative HPLC yields the best compound purity (better than 99%
in all cases) but the isolated fractions present a low concentration. These strategies may
be considered the first steps toward achieving the analytical standards for arsenosugars
that are demanded in the literature from different research fields, such as toxicology,
environment, and food sciences.
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Seaweed is increasingly considered a sustainable feed and food resource, raising interest
in the characterization and toxicological evaluation of naturally occurring arsenic (As)
species. Nori (Porphyra spp.), a widely consumed red seaweed, contains
arsenosugar-phosphate (As-Sug-PQ,) as one of its major organoarsenicals. Despite its
prevalence, limited information exists regarding its toxicological effects. This study
combines optimized analytical workflows with in vitro toxicity testing to assess the
potential impacts of As-Sug-POa,.

As-Sug-PO, was isolated from nori using a solid-phase extraction (SPE) protocol
designed to preserve species integrity. Quantification of total As and As species in
extracts, cell pellets and culture media was performed by HPLC-ICP-MS, ensuring high
sensitivity and selectivity. The purified As-Sug-PQO,4, together with arsenite (As(lll)),
dimethylarsinic acid (DMA(V)) and an arsenic-containing hydrocarbon (AsHC-360), was
tested in primary salmon hepatocytes.

Cytotoxicity was evaluated through mitochondrial activity assays, while transcriptional
responses were measured by RT-gPCR targeting genes involved in lipid metabolism,
inflammation and oxidative stress. High concentrations of As-Sug-PO, induced
cytotoxicity and mitochondrial impairment, whereas lower concentrations altered
triglyceride biosynthesis, suggesting potential effects on lipid deposition. As(lll) showed
the highest toxicity, followed by As-Sug-PO, and DMA(V). Unlike As(lll), exposure to
As-Sug-PO, and DMA(V) did not modify total As levels or the speciation profile after 48
hours, indicating limited biotransformation.

These results provide new insights into the toxicological risks of As-Sug-PO, and
highlight the need for further in vivo studies to clarify its role in lipid metabolism and
support the development of regulatory guidelines for arsenosugar-containing feed and
food products.
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La busqueda de metodologias de preparacion de muestra mas sostenibles ha impulsado
el desarrollo de nuevos materiales extractantes basados en recursos renovables y
procesos de bajo impacto ambiental. En este contexto, el uso de soportes celuldsicos
modificados con compuestos de origen natural constituye una alternativa atractiva
frente a los sorbentes convencionales [1,2].

En esta comunicacién, se presenta un material hidrofébico basado en algodén
modificado con 4acido oleico, evaludandose su aplicacién como fase extractante en
microextraccion en punta de pipeta para la determinacién de antidepresivos en
muestras de orina. El material se preparé mediante un procedimiento sencillo de
dip-coating seguido de incubacidon térmica, lo que permitid una sintesis simple y
respetuosa con el medio ambiente. La modificacidon del algoddn se confirmdé mediante
espectroscopia infrarroja y se evaluaron tanto su hidrofobicidad como su capacidad
extractante. La metodologia propuesta se aplico a la extraccién de cinco antidepresivos
(trimipramina, imipramina, desipramina, amitriptilina y fluoxetina) a partir de muestras
acuosas y de orina. Se optimizaron los parametros de sintesis del sorbente, asi como las
variables del proceso de extraccion, con el fin de maximizar la recuperacion de los
analitos. La determinacion se llevd a cabo mediante espectrometria de masas con
infusion directa. El método desarrollado presentd limites de deteccién inferiores a 0.5
ug-L™, con precisiones y recuperaciones relativas adecuadas. Los resultados obtenidos
ponen de manifiesto el potencial del uso de algoddn y acido oleico, ambos de origen
natural, en el desarrollo de técnicas rapidas, sensibles y alineadas con los principios de
la preparacion de muestra verde [3] para el analisis de fluidos bioldgicos.
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At the beginning of the 2000s, the interest in searching for more eco-sustainable
alternatives to volatile organic solvents (VOSs) led to the synthesis of deep eutectic
solvents (DESs). In its simplest definition, a DES can be viewed as a mixture of two
chemical compounds that, in a given stoichiometric ratio, are capable of forming a
hydrogen bond, one acting as a hydrogen bond acceptor (HBA) and the other as a
hydrogen bond donor (HBD). This mixture is characterized by a melting point much
lower than those of the individual components, but also lower than expected according
to the theory of ideal solutions. However, concerns regarding the safety of some of these
mixtures prompted research in this field to shift toward the use of natural sources as
alternative components for the preparation of these eutectic mixtures. Natural DESs
(NADESs) are considered a subclass of DESs whose components are usually of plant
origin, which, in principle, would guarantee the safety, biocompatibility, and
biodegradability of the resulting eutectic mixtures. The variables determining the
characteristics of a NADES are its composition and the molar ratio of its components.

In this study, two series of NADESs were prepared based on the combination of menthol
and thymol with octanoic, decanoic, and dodecanoic acids at various molar ratios,
employing the heating method for preparation. The obtained NADESs were
characterized using Attenuated Total Reflectance Fourier-Transform Infrared
spectroscopy (ATR-FTIR) and proton Nuclear Magnetic Resonance (1H-NMR) to confirm
their synthesis and identify potential general trends regarding the influence of the acid
chain length and the molar ratio on the physicochemical properties of these NADESs.
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Honey is a foodstuff that is highly consumed nowadays due to its high nutritional value
and multiple health benefits, highlighting its anti-inflammatory, antioxidant, and
antimicrobial properties. However, because of its high market value, honey is also
vulnerable to fraud, being mislabeling and adulteration the most common practices. For
this reason, it is important to develop and make use of analytical methodologies to
detect these fraudulent practices, with the aim of avoiding important economic losses
in the beekeeping sector and maintaining the consumer’s trust.

In the present contribution, UV-Vis spectroscopy fingerprinting is proposed to
characterize the botanical origin of Spanish honey. For that purpose, 110 honey samples
from 11 different botanical varieties were analyzed after simple dilution with water. The
resulting UV-Vis spectra were employed as chemical descriptors for exploratory
principal component analysis (PCA) and partial least squares discriminant analysis (PLS-
DA).

The results obtained indicate that the proposed methodology is both reproducible and
robust. In addition, promising classification parameters (sensitivity and selectivity values
higher than 85%, and acceptable classification ratios) were achieved through the
chemometric analyses. Considering the simplicity of the technique and the complexity
of the studied matrices, UV-Vis spectroscopy fingerprinting presents great potential to
assess honey botanical origin in control laboratories, particularly as a rapid screening
method.
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Xanthohumol, a prenylated chalcone with extraordinary antioxidant and anti-
inflammatory properties, also exhibits neuroprotective, metabolic regulatory, and
anticarcinogenic effects, particularly in hormone-sensitive cancers. This compound is
naturally present in hop plant (Humulus lupulus). During the beer production process,
large amounts of by-products are generated, including hop leaves which are often
discarded or used for animal feeding. These residues can be revalorized by extracting
their bioactive compounds, contributing in this way to promote circular economy in the
brewery industry.

In this study, after the extraction of bioactive compounds from hop leaves, flash
chromatography, an advanced preparative liquid chromatography technique used to
rapidly isolate and purify chemical compounds from complex mixtures, was evaluated
for its effectiveness in purifying xanthohumol. Additionally, the effect of defatting the
residue prior to extraction was assessed to determine whether this pre-treatment
enhances the final purity.

Briefly, hop leaves, Nugget variety, were extracted with a hydroethanolic mixture 80:20
(v/v)at 60 °Cfor 5 minutes. The extract was then purified by flash chromatography using
a Spherical 20-35 um C18 12 g column and ethanol (B) and 0.1 % formic acid (A) as mobile
phase applying the following gradient: 0 min 45 % B; 4 min 45 % B; 13 min 70 % B; 14

min 90 % B; 18 min 90 % B; 19 min 45 % B; 24 min 45 % B. For xanthohumol detection,
signal was monitored at 370 nm, and xanthohumol rich fraction was collected from 11
to 12 min.

To determine the amount of xanthohumol recovered, as well the purity of the final
powder product, the samples were analyzed and quantified by HPLC. As a result,
approximately 0.5 mg of xanthohumol were obtained, with a clear increase in purity
when the defatting step was included.

In conclusion, flash chromatography delivered a first rough isolation of xanthohumol
from the hydroethanolic extract. This laboratory-scale trial demonstrates the potential
of flash chromatography as an effective purification strategy for this type of bioactive
compound.

Comunicaciones tipo pdster: sesiéon 1



[ { | I
p1.032 CAl 5036

Microextraccion con sustratos planos acoplada a técnicas
espectroscdpicas: plataformas analiticas integradas para
(bio)analisis

Angela I. Lopez-Lorente?, Rafael Lucena?, Soledad Cardenas?

2 Affordable and Sustainable Sample Preparation research group, Departamento de

Quimica Analitica, Instituto Quimico para la Energia y el Medioambiente (IQUEMA),
Universidad de Cérdoba, (Spain)

Las tendencias actuales en Quimica Analitica se orientan al desarrollo de metodologias
mas simples, miniaturizadas y sostenibles. En este contexto, el acoplamiento de la
microextraccidn sobre sustratos planos con técnicas espectroscdpicas constituye una
alternativa prometedora, al favorecer la reduccién del consumo de disolventes y el
aumento de la eficiencia analitica.

En esta comunicacion se describen sustratos planos funcionalizados para la extraccion
eficiente de farmacos y el andlisis espectroscdpico in situ. Por un lado, se ha modificado
papel de celulosa con un polimero de impresién molecular (MIP) obtenido a través de
una ruta sin polimerizacion, basada en la disolucién de nylon-6 en acido féormico en
presencia de la molécula molde [1,2]. El papel se acopld a un fluorimetro mediante una
plataforma disefiada a medida, permitiendo la medida directa de fluorescencia. Para
mejorar la sostenibilidad del proceso, se empled nylon reciclado como matriz polimérica
en la preparacion del MIP y la eliminacién de la molécula plantilla (naproxeno) se
simplifico mediante un proceso activado por luz, reduciendo de forma significativa el
consumo de disolventes.

Por otro lado, se han desarrollado sustratos planos de cobre decorados con
nanoestructuras de plata mediante desplazamiento galvanico en presencia de acidos
organicos. Esta estrategia permite la extraccion del analito de la matriz de la muestra 'y
su identificacidon directa mediante espectroscopia Raman amplificada en superficie
(SERS). Los resultados obtenidos demuestran el potencial de la microextraccién en
pelicula delgada acoplada a técnicas espectroscépicas como una aproximacién sencilla,
econdmica y sostenible para aplicaciones en (bio)andlisis.
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The consumption of oats and oat-derived products has increased significantly due to
their nutritional value and their association with healthy dietary patterns. Beyond their
content in proteins, fiber, and functional polysaccharides, oats stand out as the only
cereal containing avenanthramides, a group of phenolic compounds with
well-documented antioxidant, anti-inflammatory, and potential cardioprotective
properties. These molecules have attracted growing interest in the food, nutraceutical,
and cosmetic industries for their ability to modulate oxidative stress, reduce
inflammation, and support metabolic health.

The industrial production of oat-based beverages generates a solid by-product known
as oat okara, which is currently used mainly as a source of protein and dietary fiber.
However, its potential as a source of avenanthramides and other phenolic compounds
remains largely unexplored.

In this study, oat okara was evaluated as a raw material for the recovery of bioactive
compounds, with a focus on avenanthramides. Extraction was performed using ethanol—
water mixtures under varying solvent compositions and temperature conditions. The
resulting extracts were assessed for total phenolic content and antioxidant capacity,
revealing significant levels of bioactivity across the tested conditions. Notably, higher
ethanol proportions enhanced the extraction efficiency of target compounds.

Chemical characterization by liquid chromatography coupled with UV and mass
spectrometry detection confirmed the presence of multiple avenanthramide species in
the extracts. Quantitative analysis indicated that oat okara retains appreciable amounts
of these compounds despite industrial processing.

Overall, the results demonstrate that oat okara is an underutilized source of bioactive
compounds, particularly avenanthramides. Its valorization could contribute to the
development of high-value ingredients while supporting more sustainable and circular
approaches in oat processing industries.
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El cancer colorrectal (CRC) es una de las principales causas de mortalidad por cancer a
nivel mundial, lo que pone de manifiesto la necesidad de mejorar la deteccidén precoz y
de comprender mejor las alteraciones metabdlicas asociadas a la enfermedad. Los
oligoelementos y las metaloproteinas han despertado un gran interés debido a su papel
en el estrés oxidativo, la inflamacidn y el metabolismo del cdncer! . En este estudio, se
caracterizaron los perfiles metaldmicos en muestras de suero y heces de pacientes con
CRC y controles sanos (HC) y se determinaron las concentraciones absolutas de
selenoproteinas en suero con el objetivo de explorar tanto las posibles asociaciones
metal-selenoproteina, como su papel como biomarcadores. Las determinaciones se
realizaron utilizando un espectrometro de masas de plasma de acoplamiento inductivo
de triple cuadrupolo (ICP-QQQ-MS). Para las selenoproteinas se realizé mediante
dilucién isotdpica utilizando un acoplamiento de columnas basado en cromatografia de
afinidad y exciiusion por tamafio (AC/SEC-ICP-MS). Observamos niveles elevados de Mn,
Co y Cu y niveles disminuidos de Se, As y Pb en suero CRC con respecto a HC. Por otro
lado, observamos aumento significativo de As, Pb y V en las muestras de heces de los
pacientes de CRC. El analisis de caracteristicas operativas del receptor (ROC) mostré un
excelente valor del area bajo la curva (AUC) > 0.75 para Co, As y Mn. El estudio de
correlaciones mostro una correlacion negativa de As y Pb entre suero y heces sugiriendo
una redistribucidn activa y mayor excrecion biliar a través del eje intestino-higado en
respuesta a la carga tumoral?.En relacién con la cuantificacion de selenoproteinas, se
observd que las concentraciones de eGPx fueron significativamente mas elevadas en
pacientes con CRC, mientras que los niveles de SELENOP fueron inferiores en
comparacion con los HC. Asimismo, se obtuvieron valores elevados de AUC para
SELENOP y SeAlb, lo que sugiere su posible utilidad como biomarcadores en estudios
clinicos. Por otro lado, se identificaron asociaciones significativas entre selenoproteinas
y metales en muestras de suero de pacientes con CRC, destacando especialmente la
correlacién entre Cd y SELENOP. En este contexto, diversos estudios han sefialado que
el Se puede ejercer efectos protectores frente a la toxicidad inducida por Cd3!.
Referencias
1. Yang et al. (2021). The Relationship between Serum Trace Elements and Oxidative Stress of Patients
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The intestinal microbiota has emerged as a key focus in the study of numerous
diseases due to its close relationship with various physiological and pathological
processes. Among the metabolites generated by the gut and oral microbiota, short-
chain fatty acids (SCFAs) have attracted particular interest due to their potential role in
modulating neurological and immunological disorders. The precise quantification of
these compounds in complex biological matrices requires analytical methods with
high sensitivity and selectivity.

This study presents the development and optimization of a method based on liquid
chromatography coupled with triple quadrupole mass spectrometry (LC-QqQ-MS)
operating in MRM mode, for the determination of the three main SCFAs present in fecal
and saliva samples: acetate, propionate, and butyrate.

The results have shown an existing correlation between SCFAs levels in feces and saliva
associated with certain pathologies, thus demonstrating the relevance of the proposed
approach as a rapid, simple, and reliable clinical tool to better understand the role of
the gut and oral microbiota in the progression of certain diseases.
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En las ultimas décadas, la presencia de aminas bidgenas en alimentos fermentados, ha
suscitado el interés de los cientificos debido a sus posibles efectos negativos para la
salud. En general, las estrategias para mitigar la presencia de estas aminas en alimentos
se basan en enfoques preventivos, mostrando en algunos casos, efectividades limitadas
[1]. Por otra parte, la degradacion de la amina una vez formada, es un enfoque que en
los ultimos anos ha tomado mayor relevancia, principalmente mediante la accién de
enzimas [2]. Sin embargo, un enfoque algo mas sencillo y menos estudiado podria ser la
degradacion por reaccién con aditivos alimentarios [3].

En este estudio se ha evaluado la degradacién de la B-feniletilamina en un medio
sintético (acido tartarico 3.5 g/L; pH = 3.5; B-feniletilamina 10 mg/L) mediante reaccion
con el acido ascorbico (AA). Para ello, mediante ensayos exploratorios, se evaluo el papel
de varios factores sobre la reaccién de degradacion: presencia de un catalizador
metalico divalente, temperatura, concentracion de AA, tiempo tratamiento térmico, y
tiempo total de reaccidén. Posteriormente se optimizaron, mediante un diseno
experimental central compuesto (CCD) de tres factores (temperatura, concentracion de
AA y tiempo tratamiento térmico), las condiciones de operacién que permitian las
mayores degradaciones de la amina. Los analisis de la B-feniletilamina se llevaron a cabo
mediante cromatografia liquida de alta eficacia acoplada a un detector de matriz de
diodos (HPLC-DAD), previa derivatizacién con etoximetilenmalonato de dietilo, y
utilizando 1,7-diaminoheptano como patrén interno. Finalmente, mediante HPLC
acoplado a espectrometria de masas (MS) se evaluaron los posibles productos de
degradacion.

Los resultados demostraron el papel relevante del catalizador metalico divalente en la
degradacion de la amina en presencia de AA, incluso a bajas temperaturas (62C), en
ensayos de hasta 48 horas. Por otra parte, un tratamiento térmico inicial suave permitio
mejorar la efectividad de la degradacién de la amina. A partir del CCD, enmarcado en
este tratamiento térmico previo y con un objetivo de degradacién del 50% de la amina,
se obtuvieron unas condiciones dptimas proximas a: 300 mg/L de AA, 42.52Cy 4 horas.
Finalmente, mediante espectrometria de masas (en polaridad negativa), se pudo
establecer la formacion de tres posibles productos de degradacion con iones m/z 265,
293 y 309. Estos resultados primarios permiten orientar los siguientes pasos hacia la
elucidacion estructural de los productos de degradacion y el estudio de sus
caracteristicas, para evaluar su potencial de aplicacidn en alimentos.
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Trimethylamine N-oxide (TMAO) is an emerging metabolite of clinical relevance in
cardiometabolic disorders, linking dietary intake, gut microbiota activity, hepatic
metabolism and cardiovascular function. TMAO is produced in the liver from
trimethylamine (TMA), a microbial metabolite derived from dietary nutrients rich in
choline, betaine, and carnitine.! Thus, this work aimed to develop and optimize an
analytical methodology for the simultaneous determination of TMA, TMAO, betaine,
choline, and carnitine in mouse liver samples. A total of 4 mouse groups were studied,
considering the type of diet (control vs. high fat diet) and carnitine supplementation.
Samples were extracted by disrupting the liver tissue using a pestle, followed by
ultrasound-assisted solid—liquid extraction with acidified acetonitrile. Quantification
was performed using external calibration and isotopically labeled internal standards to
correct matrix effects. Separation was achieved by liquid chromatography using a HILIC
column, coupled to high-resolution mass spectrometry (UPLC-HILIC-HRMS) in positive
ionization mode. Data acquisition was performed using inclusion and exclusion mass
lists to enhance selectivity. The applicability of the method was subsequently assessed
using 39 mouse liver samples. Results revealed that TMA (0.3 - 19 pg/g) and TMAO (0.1
- 87 ug/g) concentration ranges showed high interindividual variability, whereas betaine
(67 - 197 pg/g), choline (22 - 96 ug/g), and carnitine (28 - 121 ug/g) exhibited lower
dispersion across samples. Therefore, the developed methodology provides robust and
accurate characterization of TMAO related metabolites in liver tissue over a wide
concentration range, enabling further investigation of gut—liver metabolic interactions
in obesity.
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Thermal processing, such as smoking, roasting, and frying, is essential for flavour
development and food preservation, but it raises significant food safety concerns due to the
generation of thermally induced contaminants. Monitoring both regulated priority toxicants
(such as PAHs, classified by the IARC) and emerging thermal markers in complex matrices
characterised by high lipid content, such as almonds, and high pigment levels, such as
paprika, represents a significant analytical challenge. The aim of this study was to investigate
the formation of process-induced contaminants across various thermal treatments in
paprika (dried, sterilised, and smoked) and almonds (raw, roasted, and fried) by developing
a novel analytical method. A highly sensitive ultrasound-assisted extraction method coupled
with gas chromatography-Orbitrap high-resolution mass spectrometry (UAE-GC-Orbitrap-
HRMS) has been developed and validated.

The methodology was optimised for the simultaneous determination of 25 analytes across
distinct chemical families: fifteen PAHs, styrene, and anthraquinone, along with emerging
markers including six furanone derivatives, one pyranone derivative, and benzofuran. The
method demonstrated exceptional analytical performance, featuring good linearity (0.1-200
ug/L), high trueness (recoveries of 88.6-107.9%), excellent intra and inter-day precision
(RSDs < 11%), and negligible to moderate matrix effects. It is important to note that the
method achieved high sensitivity, with exceptionally low limits of detection (0.05-0.08
ug/kg), and a uniform limit of quantification (LOQ) of 5 pug/kg, which is lower than the levels
previously reported in the literature for PAHs in paprika. Furthermore, this approach
provided the first validated occurrence data for styrene, anthraquinone, biphenyl, 4H-
pyran-4-one and furanone derivatives in paprika and almonds. Application to commercial
samples revealed that traditional smoking is the primary driver of PAH contamination in
paprika, reaching maximum levels of 132.7 ug/kg for benzo(a)pyrene and 2201.8 pg/kg for
SPAH4, while non-smoked samples remained below the LOQ. Anthraquinone and
benzofuran were identified as exclusive markers of smoke exposure. Conversely, thermally
processed almonds remained PAH-free, whereas furanones emerged as key indicators of
thermal intensity. Overall, the study demonstrates the efficacy of the novel GC-Orbitrap-
HRMS approach as a comprehensive tool for food safety assessment, effectively correlating
specific thermal treatments with distinct contaminant profiles.
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Reliable arsenic speciation requires advanced analytical methodologies capable of
handling highly polar compounds while providing confident structural information.
Arsenosugars, the main arsenic species present in edible algae, pose particular analytical
challenges due to their polarity, structural similarity, and lack of reference standards.
This work focuses on the development and evaluation of a multidimensional
UHPLC-HRMS strategy for their characterization.

Chromatographic separation was achieved using a zwitterionic hydrophilic interaction
liquid chromatography (HILIC-Z) column, which enabled efficient retention and
resolution of arsenosugars without derivatization. Detection was performed using
complementary high-resolution mass spectrometry platforms, including a Q-Orbitrap
and an ion mobility quadrupole time-of-flight (IMS-Q-TOF) system. Analyses were
conducted under both positive and negative electrospray ionization modes to maximize
molecular and structural information.

Accurate mass measurements and high-resolution MS/MS experiments provided
diagnostic fragmentation pathways supporting the structural annotation of
arsenosugars (Gly-Sug, POs-Sug, SOs-Sug, and SOs-Sug). In parallel, ion mobility
spectrometry enabled the determination of collision cross section (CCS) values for these
four compounds, reported here for the first time. CCS values offer an additional,
orthogonal analytical parameter, independent of retention time and m/z, improving
selectivity and confidence in compound assignment.

The integration of HILIC-UHPLC, HRMS, tandem MS, and ion mobility demonstrates the
potential of multidimensional mass spectrometric workflows for complex speciation
studies. This methodology provides a robust framework for the characterization of
arsenosugars and highlights the added value of ion mobility in food and environmental
arsenic analysis.

Acknowledgements: Projects PID2021-122743NB-100 (MICIU/AEI/10.13039/5011000-
11033; Spanish Ministry for Science, Innovation and Universities) and EQC2019-005533-
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Los plasticos se utilizan ampliamente en la agricultura, lo que conlleva la incorporacion
continua de aditivos como plastificantes en los suelos. Aunque los mas conocidos son
los ftalatos, su restriccién ha impulsado el uso de plastificantes emergentes no ftalicos
(PENF), que presentan importantes desafios analiticos por su diversidad de propiedades
y su presencia en matrices complejas como el suelo. En este contexto, este trabajo tuvo
como objetivo desarrollar una estrategia analitica basada en espectrometria de masas
de alta resolucion (HRMS) con analizador hibrido cuadrupolo-Orbitrap, combinando
cromatografia de liquidos de ultra alta presion (UHPLC) y cromatografia de gases (GC),
para la determinacién de PENF en suelos agricolas.

Se aplicd un flujo de trabajo combinando UHPLC-HRMS y GC-HRMS a 48 muestras de
suelo, diferenciando entre suelos de invernadero (uso intensivo) y de campo abierto
(uso extensivo). Se seleccionaron 28 PENF como compuestos objetivo, perteneciendo a
familias como adipatos, citratos, sebacatos, entre otros.

Las concentraciones totales (SPENF) oscilaron entre 32,7 y 444199,4 ug/kg (media:
1629,4 pg/kg), observandose niveles significativamente superiores en suelos de
agricultura intensiva (2169,3 pg/kg) frente a los de extensiva (208,6 pg/kg). Se
detectaron 10 PENF, destacando triacetina con una frecuencia de deteccion del 88,5 %
y citrato de acetil tributilo con el 67,7 %.

Ademas, el uso de HRMS permitio realizar analisis no dirigido (cribado de compuestos
sospechosos y desconocidos) mas alla de la lista de compuestos objetivo. Este anadlisis
retrospectivo revelé la presencia de compuestos adicionales, identificados
tentativamente (niveles 2—3 de Schymanski), incluyendo ftalatos, otros PENF no
incluidos en la lista inicial, y otros contaminantes antropogénicos (fludroxicortida,
imperatorina, fosfato de tris(2-cloro-1-propilo), entre otros).

En conclusion, los resultados evidencian una contaminacién generalizada de los suelos
agricolas por PENF, con mayores concentraciones y perfiles diferenciados en suelos de
uso intensivo. Aunque la evaluacidén del riesgo no indicd riesgos carcinogénicos, se
observd un riesgo no carcinogénico asociado principalmente a la exposicidn a triacetina,
especialmente en poblaciones vulnerables.
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Understanding how essential elements are dynamically buffered, redistributed and
functionalized under pathological stress poses a major analytical challenge, particularly
in biological systems available only in small-sample-volumes. While isotope-based
approaches enable discrimination between endogenous and newly incorporated metal
pools, integrating quantitative isotope tracing with absolute metal-protein speciation
and molecular-level multi-omics approaches remains analytically demanding. Linking
elemental dynamics to functional molecular changes therefore requires integrated
elemental and molecular mass spectrometry.

Here, we developed and applied an isotope-resolved multi-omics analytical platform to
quantify zinc dynamics in human epithelial cells under inflammatory conditions. Cells
were pre-exposed to isotopically enriched zinc (125-250uM ®8ZnS04) and subjected to
inflammatory stress with IL-1a. Intracellular metal concentrations were quantified from
small-volume cytoplasmic extracts by FIA-ICP-MS mass-balance-based isotope
calculations (IPD), enabling discrimination between endogenous and exogenous Zn
pools. Absolute quantification of metallothioneins (MTs) and Zn-MT stoichiometry was
achieved by SEC-IPD-ICP-MS. Transcriptomic and LC-HRMS-metabolomic analyses were
integrated as functional multi-omics analysis of Zn-dependent chemical alterations.

Isotope-resolved mass spectrometry revealed a concentration-dependent remodeling
of intracellular Zn buffering, defining a functional Zn window at 200 uM characterized
by maximal Zn-MT saturation (Zn74CuosMT) and efficient buffering of
inflammation-induced Zn mobilization. Lower Zn exposure resulted in insufficient MT
metal load, whereas supra-physiological Zn altered metal-protein stoichiometry and
perturbed lipid chemical space. Metabolomic profiling showed that inflammatory stress
selectively disrupted sphingolipids and fatty acid amides, with Zn preconditioning
partially restoring these molecular classes in a dose-dependent manner.

This work demonstrates how the integration of isotope-resolved elemental MS with
molecular MS enables functional characterization of zinc buffering in complex systems.
This strategy is applicable to other essential elements and provides a framework for
multi-scale chemical analysis in small-volume and matrix-complex samples.
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Endocrine-disrupting chemicals (EDCs) are exogenous substances that affect the
endocrine system and are associated with adverse health effects (1). It is necessary to
assess chronic exposure to these compounds due to potential consequences for
children’s health. Hair and nails are key matrices for assessing long-term exposure, as
they are non-invasive, easy to store, and reflect prolonged accumulation of
contaminants (2). The aim of this study is to investigate the relationship between long-
term exposure to EDCs—concretely bisphenols and parabens—and childhood obesity,
using hair and nails as biological markers. Bisphenols and parabens were analyzed in the
hair of 317 children and in the nails of 92, all aged 3 to 12, from the province of Granada
(Spain). Hair and nail samples were cleaned, conditioned, and extracted using digestion
methods in accordance with validated protocols, and the quantification of compounds
was performed by ultra-high-performance liquid chromatography coupled with tandem
mass spectrometry (UHPLC-MS/MS). Participants' BMI was classified into two categories
to determine excess weight, and the association was estimated using binary logistic
regression. In hair, isopropylparaben showed a positive relationship with childhood
obesity (OR=1.02; CI95%: 1.00-1.05; p=0.100). Bisphenol AF showed a trend toward an
association (OR=1.00; ClI95%: 1.00-1.01; p=0.080), reaching statistical significance in
boys (OR=1.02; CI95%: 1.00-1.03; p=0.040). Regarding nails, bisphenol A showed a clear
correlation in terms of statistical significance in the total population (OR=1.00; CI95%:
1.00-1.00; p=0.070), being significant in boys (OR=1.00; CI95%: 1.00-1.00; p=0.046).
According to these findings, prolonged exposure to EDCs—specifically BPAF and BPA—
appears to be linked to the development of childhood obesity, particularly in boys. The
use of hair and nails as biological markers has proven to be effective in establishing a
relationship between long-term exposure and health effects.
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Understanding the transformation of metallic nanoparticles (MNPs) in aquatic
environments is essential for accurate risk assessment of nanomaterials (NMs). These
environmental transformations generally occur through four primary pathways:
dissolution, abiotic transformation, biotic transformation or degradation, and (hetero-)
agglomeration. Investigating these processes under environmentally relevant
conditions requires the use of continuous-flow reactor systems [1]. In this study, the
transformations of AgNPs, ZnONPs and CuONPs were evaluated using flow-through
experimental setups under different environmental conditions (testing e.g. sulfidation
and phosphatation). Analytical characterization was carried out using ICP-MS, SEM and
UXRF microscopy [2].

Different filters and pretreatment conditions to obtain full retention and low losses were
tested. Sulfidation and phosphatation experiments were performed using different
sulfide (0.5 to 5.0 mM) and phosphate concentrations (1.0 to 10.0 mg-L!). Furthermore,
three flow rates (0.2, 1.0 and 5.0 mL-min') were employed.

The results demonstrate that this methodology can be used to monitor the behavior of
the transformations in the first hours of reaction. For AgNPs, sulfidation produced an
initial increase of the silver concentration at the reactor outlet. This phenomenon is
likely associated with the formation of amorphous Ag,S, layers on the nanoparticle
surface, which exhibit higher apparent solubility compared to more crystalline and
stable sulfide phases. This effect could not be observed in the ZnONPs phosphatation.
Thus, the proposed methodology is a suitable tool for investigating the transformations
of AgNPs, ZnONPs and CuONPs during the first hours of reaction. Furthermore, this
approach can be extended to other nanomaterials, contributing to a more
comprehensive understanding of their environmental behavior under diverse
conditions.
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Oxidative stress (OS) induces irreversible structural modifications in macromolecules
and fundamental shifts in cellular redox homeostasis [1]. To assess these changes, this
study describes the optimization and validation of a HPLC-Q-TOF/MS/MS method for
the quantification of a multi-class biomarker panel: 8-hydroxy-2'-deoxyguanosine (8-
OHdG), 8-hydroxyguanosine (8-OHG), di-tyrosine, 3-nitro-L-tyrosine, 3-chloro-L-
tyrosine, and the glutathione redox pair (GSH and GSSG). Analytical conditions were
optimized using a multivariate design experiment to maximize ionization efficiency in
the electrospray source, and the biomarkers were quantified using a target workflow.
Following Eurachem guidelines, the method exhibited superior analytical performance
including excellent sensitivity and linearity, high precision, and good recoveries. The
method was applied to the research of these biomarkers in nucleic acids from chicken
follicular melanocytes and blood/plasma from the Spanish Imperial Eagle. Sample
preparation involved matrix-specific protocols: isolation and enzymatic digestion for
nucleic acids; protein precipitation and lipid depletion for plasma; and cellular lysis with
hemoglobin depletion for erythrocytes. The method was validated through two distinct
research lines (n = 90). First, the quantification of 8-OHdG and 8-OHG in chicken follicular
melanocytes confirmed the system's ability to monitor oxidative damage regulation at
the genomic level. Second, the determination of GSH:GSSG ratios in Spanish Imperial
Eagle blood served as a systemic indicator of environmental adaptation. This
instrumental platform provides a comprehensive diagnostic framework, effectively
linking molecular lesion detection with the physiological resilience of endangered
species, thereby facilitating more precise conservation strategies.
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Breast cancer is a major global health challenge characterized by significant biological
heterogeneity, largely determined by the presence or absence of hormone receptors
such as estrogen, progesterone, and HER2. Triple-negative breast cancer (TNBC) is one
of the most aggressive subtypes, lacking these receptors and exhibiting a high metastatic
potential, poor response to conventional therapies, and a strong tendency to relapse
after chemotherapy.

In this study, a novel hybrid nanosystem was developed, combining two inorganic
nanoparticles with anticancer properties within a single mesoporous silica platform.
Specifically, silver nanoparticles (AgNPs) were embedded within the silica matrix, while
selenium nanoparticles (SeNPs) were nucleated on its surface. This core—shell system
(Ag@MSN) was functionalized with transferrin to enhance targeted uptake by cancer
cells and to guide the controlled formation of SeNPs, yielding the final Ag@MSN-Tf-
SeNPs nanocomposite.

The nanosystem was thoroughly physicochemically characterized and evaluated in
MDA-MB-231 TNBC cells, demonstrating efficient and selective internalization via
transferrin receptors, along with enhanced cytotoxicity due to the synergistic effects of
silver and selenium. Cell cycle analysis revealed arrest in the GO/G1 phase and induction
of apoptosis. Metabolomic studies further showed significant disruptions in cellular
metabolism, including alterations in fatty acid pathways, impairment of the TCA cycle,
and inhibition of key biosynthetic processes.

Finally, the antitumor potential of Ag@MSN-Tf-SeNPs was validated in vivo using a
chicken chorioallantoic membrane model, where the nanosystem significantly reduced
tumor growth. Overall, this work presents a promising Ag-Se hybrid silica
nanocomposite with targeted delivery and potent anticancer activity, highlighting its
potential as a therapeutic strategy for TNBC.
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La arquitectura y la resistencia de la pared celular bacteriana dependen del
peptidoglicano (PG) y de sus proteinas asociadas; sin embargo, las funciones de las
modificaciones postraduccionales de la metionina, en particular la acetilacion y la
oxidacidn, siguen siendo poco conocidas, especialmente en el caso de la acetilacion. Los
métodos de cuantificacién convencionales, como la hidrdlisis acida y la derivatizacidon
con o-ftalaldehido (OPA), resultan inadecuados para la N-acetil-L-metionina (NAM), ya
que la hidrdlisis elimina el grupo acetilo y este bloquea el sitio reactivo necesario para
el OPA. Para superar estas limitaciones, en este trabajo se propone una nueva
metodologia que combina la hidrdlisis enzimatica del PG en condiciones de pH neutro,
con el fin de preservar el grupo acetilo en la NAM, junto con cromatografia de
interaccién hidrofilica acoplada a espectrometria de masas en tdndem (HILIC-MS/MS).

Durante el desarrollo del método se evaluaron tres fases estacionarias. La columna
XBridge® Amide de 3,5um (4,6x150mm, Waters) mostré un rendimiento cromatografico
superior al de las demds columnas estudiadas, permitiendo la resolucién completa de
todos los compuestos objetivo en menos de 25 minutos.

La metodologia fue validada, evidenciando un elevado rendimiento analitico. Los limites
de deteccion instrumental oscilaron entre 0,08 y 1,75 pg L™, mientras que la precision
del método, evaluada mediante recuperaciones aparentes, se situd entre el 88% y el
110%. Debido a la presencia de efectos de matriz significativos, se implementé un
método de adicion estandar de un punto para la cuantificacién de los analitos.

El método validado se aplicé a tres bacterias modelo: Escherichia coli, Bacillus subtilis y
Streptomyces coelicolor. Los resultados revelaron patrones especificos de cada especie
en la composicion de la pared celular. Se observé que la alanina y la glicina son los
aminoacidos mas abundantes en todas las especies. No obstante, las bacterias Gram-
positivas presentaron una oxidacion de metionina significativamente mayor que la
especie Gram-negativa. Este hallazgo sugiere que la membrana externa de E. coli actua
como una barrera protectora frente a oxidantes ambientales, mientras que las gruesas
capas de PG de las Gram-positivas se encuentran mas expuestas. Ademas, la metionina
sulfona se detectd exclusivamente en esporas de S. coelicolor, lo que indica un entorno
altamente oxidativo o una menor eficiencia de las reductasas durante la esporulacion.

Esta metodologia constituye la primera cuantificacion de NAM y de sus derivados
oxidados en estos modelos bacterianos, proporcionando una plataforma robusta para
futuras investigaciones sobre la dindmica de la envoltura bacteriana.
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Parabens are widely used as preservatives in cosmetics, pharmaceuticals, and personal
care products. They have been increasingly detected in wastewater, surface water, and
even drinking water as emerging contaminants. Due to their pseudo-persistent nature,
endocrine-disrupting  effects, bioaccumulation  potential, and associated
ecotoxicological risks to aquatic organisms [1], sensitive and reliable methods are
required for their monitoring in aquatic environments.

In this work, a novel in-tube solid-phase microextraction (IT-SPME) device was
developed and evaluated for the determination of parabens in environmental water
samples by LC-MS/MS using an off-line extraction-analysis workflow.

The sorbent coating is based on a sol-gel ionic liquid-functionalized hybrid material,
whose cation-anion combinations were experimentally selected from candidates
predicted by COSMO-RS calculations. The ionic liquid monomers required for the
preparation of the different coatings were successfully synthesized. The monomer
composition, polymerization conditions, and curing parameters were studied to obtain
a robust and reproducible sorbent. As a result, several IL-based coatings were formed in
situ on the IT-SPME devices and evaluated, and the most efficient one was selected for
further method development. The main operating parameters, including sample pH and
volume, desorption solvent and volume, and extraction and desorption flow rates, were
optimized. Under the selected conditions, the IT-SPME capillary showed enhanced
extraction efficiency for the nine target parabens. In addition, it demonstrated good
durability over more than 50 extraction-desorption cycles.

The method was successfully applied to river, artesian well, and spring water samples,
demonstrating its suitability for routine monitoring of parabens at trace levels.
Therefore, it represents a miniaturized, low-solvent, and environmentally friendly
alternative to conventional solid-phase extraction approaches. In these samples,
parabens with larger organic substituents were found at the highest concentrations,
which is particularly concerning given their greater toxicity.
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Paprika (Capsicum annuum L.) is a high-value food product whose sensory properties
are strongly linked to its carotenoid, capsaicinoid and phenolic composition. In this work,
a green and miniaturized UHPLC-Orbitrap-HRMS-based multiclass metabolite profiling
strategy targeting solvent-extractable carotenoid-related compounds, capsaicinoids
and phenolics was developed and applied to the differentiation of two non-studied
Chinese paprika cultivars, Hong Long 23 and ZYH 30 (30 samples per cultivar). A
miniaturized micro-ultrasound-assisted extraction (u-UAE) was optimized using
response surface methodology, evaluating ethanol percentage of an aqueous solution
(60-80%, v/v) and extraction time (10-30 min), while temperature was kept constant to
avoid carotenoid degradation. Optimal conditions (6 min of extraction time and 75% of
ethanol) enabled the extraction of 40 mg of sample with only 0.8 mL of the ethanol-
water (75:25, v/v) solution containing 0.05% of 3-tert-butyl-4-hydroxyanisole (3-BHA) as
an antioxidant. Successful AGREE/AGREEprep (> 0.6) and BAGI scores (> 60) were
obtained, highlighting both the greenness and the practical applicability of the proposed
method. Metabolite annotation was performed by suspect screening using Compound
Discoverer™ supported by an in-house database for carotenoids and capsaicinoids, and
Phenol-Explorer 3.6, resulting in the annotation of nearly 40 metabolites (mass error <
5 ppm), mainly at confidence levels 2a and 2b. Multivariate analysis enabled clear
cultivar discrimination, yielding a robust OPLS-DA model (R%Y = 0.970, Q% = 0.956). Five
discriminant markers (VIP > 1.00) were identified: capsanthin, capsaicin,
dihydrocapsaicin, nonivamide and kaempferol 3-O-xylosyl-glucoside. As a further step
towards greener and more accessible metabolomics workflows, relative
peak-area-based semi-quantitative estimation using the QUANTEM Analytics tool
(without relying on expensive and scarcely available analytical standards) confirmed
significant compositional differences between cultivars, with higher capsanthin (76.7
mg/kg) and kaempferol 3-O-xylosyl-glucoside (73.3 mg/kg) levels in ZYH 30, while
capsaicinoids (1.3—-7.8 mg/kg) predominated in Hong Long 23. Overall, the proposed
green and miniaturized UHPLC-HRMS profiling approach provides a cost-effective and
sustainable tool for paprika cultivar discrimination and comparative chemical
characterization.
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Pyrrolizidine alkaloids and their N-oxides (PAs and PANOs) are plant secondary metabolites with
hepatotoxic and carcinogenic potential in humans [1]. Their presence in honey stems from their
occurrence in the pollen of certain plants. Commission Regulation (EU) 2023/915 recommends
monitoring 35 PAs and PANOs in various matrices, establishing maximum levels for the sum of
these compounds [2]. This study aimed to optimize the separation and determination by ultra-
high performance liquid chromatography and tandem mass spectrometry (UHPLC-MS/MS) of
these 35 analytes in honey. To this end, 10 columns with varying stationary phases (C8, C18, PBr,
Biphenyl) and dimensions (100-150 mm length; 1.6-2.6 um particle size) were evaluated for peak
capacity and efficiency. Optimal separation was achieved using an Acquity UPLC CSH C18 column
(150 x 2.1 mm, 1.7 um). Chromatographic parameters, including flow rate (0.4 mL/min), column
temperature (40°C), mobile phase composition (A: H,0, 10mM NH4HCO; (pH:8); B: MeCN), and
injection volume (5 pL), were optimized using triple quadrupole (QgQ)-MS/MS in multiple
reaction monitoring (MRM) mode with positive electrospray ionization (ESI). Sample
preparation was performed using the SWIEET (Sugar-Water-Isopropanol-Ethyl Nitrile Extraction
Technique) approach, optimized via a Draper—Lin experimental design, specifically regarding the
extractant volume (4 mL), re-extractant volume (4.12 mL), extractant solvent (MeCN:IPA (78:22,
v/v)) and glucose concentration (2.5 M). SWIEET proved to be highly effective for this complex
matrix, yielding recoveries > 65.6%. Method validation was carried out according to the
SANTE/11312/2021 guideline [3]. Due to the minimal matrix effects observed, external
calibration with weighted least squares (WLS) regression to correct heteroscedasticity (r > 0.99)
was applied, yielding limits of quantification (LOQs) between 0.11 pg/kg (heliotrine) and 3.40
ug/kg (usaramine). Trueness (% recoveries) ranged from 60 to 120% for all analytes with
satisfactory precision (RSDs < 20%). The validated method was applied to honey samples from
different botanical sources, confirming the presence of PAs.
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Los productos farmacéuticos son contaminantes emergentes con efectos persistentes
en el medio ambiente. Entre ellos, el meloxicam, un farmaco antiinflamatorio de uso
generalizado, presenta ecotoxicidad en organismos acudaticos?, lo que hace necesarios
métodos de cuantificacion rapidos, selectivos y de bajo coste. Los polimeros con
impresion molecular (MIP, molecular imprinted polymer) constituyen una alternativa
prometedora para el desarrollo de sensores electroquimicos. El modelado
computacional, en particular el método semiempirico GFN2-xTB?, permite el disefio
racional de los MIP y reduce el nimero de ensayos experimentales. En este trabajo, se
combinan estas herramientas para desarrollar un sensor electroquimico basado en un
MIP para la determinacién de meloxicam. Mediante el acoplamiento GFN2-xTB y la
dindmica molecular (GAFF2, 100 ns), se seleccionaron in silico los complejos mas
estables de meloxicam con mondmeros funcionales y con el agente reticulante.
Posteriormente, se sintetizaron el MIP y los polimeros no impresos (NIP, non-imprinted
polymer) con los mondmeros seleccionados (MAA, acido metacrilico; AAm, acrilamida;
2HA, acrilato de 2-hidroxietilo) y el agente reticulante (TRIM, trimetacrilato de
trimetilolpropano). Los sensores electroquimicos se prepararon utilizando pasta de
carbono modificada con el MIP y el meloxicam se determind mediante
voltamperometria de pulso diferencial (DPV).

La sefial de corriente mas alta se obtuvo con el polimero basado en 2HA,
correspondiente al complejo molécula-plantilla-2HA de menor energia identificado en
los calculos. Ademas, laintensidad de la sefial aumento con la proporcidn de reticulante.
Los resultados de la dinamica molecular respaldan la preferencia por el TRIM
observandose consistencia en el RMSD (Root Mean Square Deviation), que indica la
estabilidad del complejo en el tiempo; en el RMSF (Root Mean Square Fluctuation), que
muestra que los residuos clave en la interfaz de unién no fluctian excesivamente; en la
persistencia de los enlaces de hidrégeno, que evidencia interacciones especificas
mantenidas constantemente; y en la RDF (Radial Distribution Function), que refleja una
disposicidn espacial ordenada y favorable de las moléculas.
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El uso de datos multidimensionales en la Quimica Analitica ha demostrado ser
particularmente atil en el estudio de productos agroalimentarios, donde la complejidad
de las matrices y la presencia de interferencias requieren estrategias de analisis
avanzadas. En este contexto, la espectroscopia de excitacidon-emision de fluorescencia
constituye una herramienta versatil, sensible y accesible para la obtencién de
informacién multicomponente.

La adquisicion de datos de segundo orden mediante el registro de matrices de
excitacion-emision (EEMs) puede ampliarse a través del acoplamiento con variables
experimentales adicionales, como la fotodegradacién inducida por radiacion UV, dando
lugar a estructuras de datos de tercer orden que incrementan significativamente el
contenido informativo del sistema. No obstante, la eficacia de los métodos
guimiométricos de clasificacion de orden superior y la verdadera ventaja del tercer
orden aun requieren una evaluacion sistematica, considerando que la estructura de los
datos, condicionada por el disefio instrumental y experimental, influye directamente en
la eficiencia del analisis quimiométrico.

En este trabajo se evalla el impacto de la generacion de datos de tercer orden en la
capacidad predictiva de métodos quimiométricos aplicados a la autenticacién de
alimentos. Para ello, se desarrollé un sistema basado en espectroscopia EEM acoplada
a un fotorreactor en flujo bajo con irradiacién UV continua, generando un conjunto de
datos tridimensionales mediante el seguimiento de la evolucién espectral de las
muestras. La metodologia se aplicé al estudio de azafran en hebras, un producto de alto
valor econdmico particularmente susceptible a fraude y adulteracidén. Se analizaron
veinte muestras de azafran procedentes de diferentes paises y regiones espafiolas.

El tratamiento quimiométrico combind enfoques exploratorios y de clasificacion,
utilizando los scores de PARAFAC como descriptores en modelos no supervisados (PCA
HCA), seguidos de modelos supervisados (SIMCA y LDA), evaluando la capacidad de los
modelos para discriminar entre muestras de distinta procedencia geografica.

Los resultados obtenidos evidencian que la incorporacion de informacion de tercer
orden mejora la estructura de los datos y la capacidad de resolucidn de los métodos de
clasificacién, facilitando la discriminacién entre muestras y la interpretacion de patrones
en muestra complejas.
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La arqueologia se enfrenta al desafio de reconstruir la estructura social y demografica
de las civilizaciones antiguas, siendo la determinacién del sexo de los individuos un pilar
fundamental para este propdsito. Tradicionalmente, se ha recurrido a la evaluacién
osteoldgica o al analisis de ADN antiguo para lograrlo. Sin embargo, estas técnicas
presentan limitaciones: los huesos de los individuos infantiles carecen de rasgos
diferenciadores y el material genético tiende a degradarse con el tiempo. Ante estas
dificultades, el analisis por espectrometria de masas de los péptidos de la proteina
amelogenina se presenta como una solucién eficaz [1-3] ya que aprovecha el dimorfismo
de sus variantes AMELX y AMELY y la estabilidad quimica del esmalte dental.

El analisis de estos péptidos se ha realizado mediante métodos basados en
cromatografia de liquidos y espectrometria de masas de alta resolucion (LC-HRMS).
Aunque estos métodos ofrecen excelentes resultados, requieren tiempos
cromatograficos prolongados, 60 minutos o mas, y dependen de instrumentacion
costosa que limita su uso en muchos laboratorios. En respuesta a estas limitaciones, en
este trabajo, se han desarrollado cuatro métodos rapidos. Inicialmente, se pusieron a
punto dos métodos basados en LC-MS, empleando detectores de alta resolucién
(Orbitrap) y de baja resolucién (triple cuadrupolo), logrando reducir el tiempo
cromatografico a 7 minutos. Posteriormente, se desarrollaron otros dos métodos sin
separacion cromatografica basados en analisis por inyeccién en flujo y espectrometria
de masas (FIA-MS), los cuales reducen el tiempo de analisis a tan solo 1 minuto. En este
caso se utilizaron, de nuevo, los dos detectores mencionados previamente.

Los cuatro métodos han sido validados con disoluciones patréon y se han obtenido
resultados adecuados y similares en todos los casos si bien, los limites de deteccién de
los métodos que incluyen separacidn son un orden de magnitud inferiores. El uso de FIA-
MS permite procesar un gran numero de individuos en un periodo de tiempo muy
pequefio. Asimismo, se ha demostrado que los espectrometros de masas de baja
resolucién son eficaces para la determinacidn del sexo, lo que hace que el analisis sea
accesible para un mayor numero de laboratorios que pueden permitirse dichos
instrumentos. Finalmente, estas metodologias se emplearon con éxito para la
determinacion del sexo de un conjunto de individuos medievales de Burgos.
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Honeys produced across various geographical regions in Spain are highly valued for their
distinct organoleptic characteristics, with many being recognized under the Protected
Designation of Origin (PDO) status. However, the quality and safety of these products
can be compromised by the presence of pyrrolizidine alkaloids (PAs) and their N-oxides
(PANOs), which are natural plant toxins synthesized as secondary defense metabolites
[1]. Given their potential toxicity, Commission Regulation (EU) 2023/915 has established
maximum levels for the sum of 35 PAs/PANOs in food matrices, including honey [2].
Despite the importance of these quality-labeled products, there is a lack of studies in
Spain correlating the geographical origin of PDO honeys with their PAs/PANOs
concentrations. This study aimed to determine whether significant differences in PA
content exist among various Spanish PDOs. To achieve this, 73 PDO honey samples from
Granada, Malaga, Tenerife, lbiza, Asturias, Liébana, Galicia, and La Alcarria were
analyzed.

The analytical methodology involved a solid-phase extraction (SPE) cleanup step using
Oasis MCX cartridges, followed by a UHPLC-MS/MS method with a triple quadrupole
(QgQ) analyzer, operating in multiple reaction monitoring (MRM) mode with positive
electrospray ionization (ESI+). Chromatographic separation was performed on an
ACQUITY BEH C8 column (2.1 x 100 mm, 1.7 um particle size). The mobile phase
consisted of (A) water with 5 mM ammonium formate and 0.1% formic acid, and (B)
acetonitrile with 0.1% formic acid. A gradient elution was applied, starting at 100%
aqueous phase, with a flow rate ramp from 0.3 to 0.4 mL/min. The injection volume was
7.5 uL and the column temperature was maintained at 20 °C.

The method was fully validated according to the SANTE/11312/2021 guideline [3]. The
results revealed the presence of PAs across all studied regions, highlighting the critical
need for advanced analytical profiling to ensure the authenticity and food safety of
premium Spanish honeys.
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Las plantas de tratamiento de aguas residuales (EDAR) constituyen una fuente relevante
de contaminantes emergentes en el medio ambiente debido a la eliminacién incompleta
de compuestos como drogas legales e ilegales, lo que puede implicar riesgos
ecotoxicoldgicos incluso a bajas concentraciones.

El objetivo de este estudio fue evaluar la eficacia de eliminacién de contaminantes
emergentes en tres EDAR de Madrid con diferentes tratamientos de depuracién, asi
como analizar la influencia de las condiciones estacionales y estimar el riesgo
ecotoxicolodgico asociado. Para ello, se realizé un estudio comparativo entre una planta
con tratamiento secundario bioldgico y dos plantas con tratamientos terciarios basados
en oxidacidn avanzada (ozono y ozono-UV). En total se tomaron 168 muestras a lo largo
de las cuatro estaciones del afo. Se determinaron las concentraciones en influentes y
efluentes, calculdndose la eficacia de eliminacidon para cada compuesto. El riesgo
ecotoxicologico se evalué mediante unidades todxicas (TUchem), a partir de las
concentraciones halladas en las muestras de efluente y valores de toxicidad (ECso/LCso)
para algas, dafnias y peces.

Los tratamientos terciarios mostraron, en general, mayores eficacias de eliminacion y
menores valores de TUchem frente al tratamiento secundario convencional. En particular,
la combinacion de ozono y UV presentd menores valores de TUchem. Sin embargo, estos
tratamientos no garantizaron la eliminacién completa de todos los compuestos. Los
compuestos hidrofilicos, como la cafeina y el sulfato de etilo, mostraron altas eficacias
de eliminacion (>85 %), mientras que otros, como MDMA y metanfetamina, presentaron
eliminaciones mas bajas y variables. No se observé una tendencia estacional para la
mayoria de los contaminantes, aunque algunos mostraron una ligera mejora en meses
mas calurosos, posiblemente relacionada con mayor actividad microbiana y procesos
fotoquimicos. Las algas fueron los organismos mas sensibles.

Los resultados obtenidos ponen de manifiesto las limitaciones de los tratamientos
convencionales y el potencial de los tratamientos terciarios para mejorar la eliminacion
de contaminantes emergentes. Asimismo, la variabilidad observada en la eliminacién
entre los compuestos subraya la necesidad de optimizar los procesos de oxidacion
avanzada.
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Pyrrolizidine alkaloids (PAs) and tropane alkaloids (TAs) are secondary metabolites
produced by numerous plant species. PAs are classified as hepatotoxic by the European
Food Safety Authority (EFSA) [1] and as possibly carcinogenic by the International
Agency for Research on Cancer (IARC). TAs are neurotoxic compounds responsible for
anticholinergic syndrome [2]. Due to their toxicity and presence in food, maximum limits
have been established in the European Union under Commission Regulation (EU)
2023/915 [3]. The occurrence of these alkaloids in the food chain highlights the need for
reliable analytical methodologies to monitor the current levels. This study describes the
development of a method for the determination of 28 PAs and 2 TAs in food, based on
ultra high-performance liquid chromatography-tandem mass spectrometry (UHPLC-
MS/MS). High analytical sensitivity was achieved, with limits of detection ranging from
0.2 to 6.0 pug/kg. Different clean-up sorbents were evaluated, including C18, PSA, MgSQ,,
graphitized carbon black (GCB), and Z-SEP. Among them, C18 and PSA provided the best
recoveries and were therefore selected. The proposed method was applied to different
food groups, specifically teas, spices, seeds, and aromatic herbs. Significant differences
in matrix effects were observed among the different sample groups; thus, alkaloids
determination was performed using matrix-matched calibration curves using
deuterated scopolamine as internal standard. The method was validated according to
Implementing Regulation 2023/2783, assessing its linearity, sensitivity, accuracy, and
precision. More than 60 food samples were analyzed using the proposed methodology
with a notable prevalence of scopolamine, erucifoline, retronecine N-oxide,
seneciphylline, senecionine, senecivernine, and heliotrine alkaloids.
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The agricultural sector has become a major consumer of plastics, which are crucial for
improving agricultural production. This has led to soils becoming major sinks for
microplastics, which can be directly introduced by the use of plastics in agriculture (e.g.,
plastic mulching, plastic pipes, greenhouse materials) or indirectly due to sewage sludge
or compost application and wastewater irrigation. However, microplastics in agricultural
soils may act as sorbents for co-occurring organic contaminants of emerging concern,
such as antibiotics, which may affect the mobility and persistence of emerging
contaminants in soil. Nevertheless, studies focusing on the interaction between
microplastics and antibiotics in agricultural soils and its impact on the dynamics of
antibiotics in soil are scarce. In this study, a batch experiment was conducted to assess
the effect of two types of microplastics, polyethylene (PE) (a conventional plastic) and
polylactic acid (PLA) (a biodegradable plastic), on the adsorption-desorption processes
of antibiotics in sandy loam soil. Sulfamethoxazole and ciprofloxacin were chosen as
representatives of the sulfonamide and fluoroquinolone antibiotic families, respectively.
For each antibiotic, adsorption experiments were performed with three treatments: soil,
soil + 1% PE microplastics, and soil + 1% PLA microplastics. Adsorption kinetics
experiments were performed to calculate the time to reach equilibrium, and a 1 mg/L
solution of sulfamethoxazole or ciprofloxacin was used. For the adsorption isotherms
experiments, individual antibiotic solutions at initial concentrations of 0.5, 0.75, 1, 2,
and 5 mg/L were added to each treatment. The samples were shaken in the dark at 20
°C. Desorption experiments were performed on the treatment of 5 mg/L antibiotic
solution, after adsorption experiments being concluded, by four sequential withdraw-
replace steps. In each step, a 5 mL aliquot was taken from the solution and replaced with
5 mL of ultrapure water. Adsorption kinetics and isotherms were analysed using liquid
chromatography coupled with mass spectrometry (HPLC-MS). Different microplastics
may affect the adsorption-desorption processes of antibiotics in agricultural soil
differently, which may modify their environmental fate or have no impact on antibiotic
adsorption-desorption, as observed for sulfamethoxazole.
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Procalcitonin (PCT) is a key protein biomarker for bacterial infections and sepsis, whose
determination in serum requires highly sensitive and selective analytical methods,
commonly based on antibody- or aptamer- mediated recognition'?. To rationalize
antibody and aptamer selection, epitope mapping is essential to elucidate protein-
antibody/aptamer interactions and to identify the specific binding regions responsible
for high affinity and selective recognition. Building on our previous work on an on-line
aptamer affinity solid-phase extraction capillary electrophoresis-mass spectrometry
(AA-SPE-CE-MS) method for the analysis of PCT in serum?, as well as different strategies
for the analysis of protein biomarkers by on-line enzymatic digestion CE-MS3, we herein
present a fully integrated epitope mapping approach. AA-SPE in situ enzymatic digestion
CE-MS (AA-SPE-ISD-CE-MS) combines selective protein retention by AA-SPE, controlled
washing, in situ tryptic digestion, removal of non-epitope peptides, and elution of
epitope peptides prior to CE-MS separation and identification. Key parameters,
including protein loading, enzyme solution concentration, enzyme plug length and
position, digestion time, and pressure-assisted separation, were optimized to ensure
method robustness. Under optimized conditions, PCT peptide [96—116], containing one
missed cleavage, was selectively detected with good repeatability in migration times and
peak areas at 10 pg-mL™" of digested protein, achieving a limit of detection (LOD) of 2.5
ug-mL™". In addition, control experiments using a scrambled-DNA sequence confirmed
this peptide as an epitope associated with selective aptamer recognition. Overall, this
fully integrated approach enables rapid, direct, and reliable identification of aptamer-
binding regions in PCT while minimizing reagent and sample consumption and reducing
handling steps. It thus provides a robust and high-throughput platform for detailed
epitope characterization in protein-aptamer interactions, with potential extension to
protein-antibody systems.
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El raton APP/PS1 es un modelo murino transgénico caracterizado por la acumulacién
cerebral de B-amiloide, ampliamente utilizado para estudiar procesos asociados a la
neurodegeneracion y al envejecimiento. El Zn es un elemento esencial que participa en
numerosas funciones bioldgicas, entre ellas la regulacion de la sefializacién celular y la
proteccion frente al estrés oxidativo e inflamatorio. La exposicion crdnica a
concentraciones elevadas de Zn puede alterar los mecanismos homeostaticos que
regulan su distribucion, especialmente su interaccidon con otros metales esenciales como
el Cu, cuyo metabolismo esta estrechamente relacionado. Asi, resulta necesario evaluar
el impacto a largo plazo de una exposicidon controlada de Zn sobre la homeostasis
hepatica de metales esenciales.

En este trabajo, se ha llevado a cabo un estudio integral en tejido hepatico de ratones
APP/PS1 y de su cepa control, con el objetivo de caracterizar los efectos de una
exposicion prolongada a niveles elevados de Zn (30 mg/L en agua de bebida, desde el
primer mes de vida hasta los 16 meses) sobre el metabolismo del Cu y Zn. El tejido
hepatico se utiliz6 como 6rgano diana para evaluar alteraciones metabdlicas inducidas
por la exposicién crénica a Zn.

Estos estudios se han llevado a cabo a nivel de composicién elemental, isotdpica y de
metaloproteinas asociadas a la exposicion a Zn y/o al modelo transgénico. A tal fin, se
han empleado técnicas de espectrometria de masas con fuente de plasma de
acoplamiento inductivo (ICP-MS) para analisis elemental total, cromatografia liquida
acoplada a ICP-MS y dilucién isotdpica post-columna para la especiacidén cuantitativa de
Cu y Zn, asi como espectrometria de masas con multicolector (MC-ICP-MS) para la
determinacion de la composicion isotdpica de ambos elementos. Este enfoque analitico
permite evaluar de forma cuantitativa como una exposicidén crdnica elevada a Zn modula
la homeostasis hepatica de Zn y Cu, proporcionando informacién sobre redistribucion
elemental, fraccionamiento isotdpico y regulacion de metaloproteinas en sistemas
bioldgicos complejos.
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Resumen

El diagndstico rapido de sobredosis por paracetamol (APAP) es crucial para la
intervencion clinica y la prevencion de hepatotoxicidad. Este trabajo evalua el potencial
de la ionizacién ambiental mediante DART-MS, comparando un analizador de
cuadrupolo simple (DART-Q) y uno de alta resolucion (DART-QTOF) frente a la técnica
de referencia UHPLC-QTOF.

Se optimizd el pretratamiento de muestra consistente en desproteinizacion con acido
formico y extraccion en fase solida (SPE-C18). El método DART-MS permitid el analisis
secuencial de 12 extractos en 10 minutos, alcanzando limites de detecciéon (LOD) de
alrededor de 10 mg-L™' (DART-Q y DART-QTOF). Aunque estos limites son érdenes de
magnitud superiores al obtenido por UHPLC-QTOF (1 pg-L™), resultan adecuados para la
deteccidon de niveles toxicos en orina. Los perfiles de excrecion urinaria tras la ingesta
de 1 g de APAP fueron comparables entre las tres plataformas, identificando con éxito
la ventana de méaxima excrecion (0-5 h).

La sostenibilidad del método se cuantific6 mediante la herramienta HEXAGON. Las
plataformas DART redujeron la huella de carbono entre un 45% y 62% respecto a UHPLC-
QTOF (0.34-0.50 vs. 0.91 kg CO,/muestra), principalmente por la eliminacion de la fase
movil cromatografica y la reduccidn del tiempo instrumental. El sistema DART-Q se
presenta como la opcion mas eficiente en términos de coste-beneficio (ahorro operativo
del 50%), posicionandose como una herramienta de screening robusta y de bajo impacto
para laboratorios clinicos de emergencia.
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Occupational pesticide exposure in agriculture is a key public health concern within the
exposome framework, which aims to characterize environmental exposures throughout
an individual’s lifetime comprehensively. Biological matrices like blood or urine are
typically used in exposomic studies, but offer only a temporal snapshot. In contrast,
silicone wristbands are innovative passive samplers that integrate personal exposure
over time non-invasively. In this study, a novel analytical strategy combining targeted
and untargeted approaches using GC-HRMShas been proposed to investigate pesticide
exposure in agricultural workers involved in intensive olive cultivation. First, a target
multi-residue method was developed and validated for over 100 pesticides, including
organochlorines, organophosphates, carbamates, pyrethroids, herbicides, and
fungicides, and some of their metabolites. To isolate the compounds of interest from
the silicone wristbands, the sample treatment was optimized, involving ethyl acetate
extraction, followed by a dSPE clean-up step using EMR-Lipid sorbent. The targeted
method showed satisfactory analytical performance, with median recoveries of 76.8%,
excellent linearity (R?> > 0.99), and LOQs at ppb levels. Subsequently, an untargeted
workflow was applied using the same GC-Orbitrap platform (Orbitrap Exploris GC 240)
coupled with Compound Discoverer software, enabling comprehensive feature
detection, high mass accuracy, and retrospective data analysis. Both strategies were
applied to evaluate the pesticide residue profile of 11 Spanish olive grove workers. The
results revealed that up to 60 pesticide-related compounds were detected per
individual. Organophosphate insecticides were the most prevalent class, and notably,
35% of detected compounds are not currently approved under EU regulations,
suggesting potential non-compliance. Furthermore, cumulative risk assessment for
acetylcholinesterase inhibitors indicated that more than half of the workers exceeded
recommended safety thresholds, emphasizing the importance of mixture toxicity in
occupational health evaluations. In summary, this work establishes silicone wristbands
as passive sampling, combined with a sequential targeted and untargeted GC-HRMS
workflow. This method enables more precise exposure assessment, highlights potential
regulatory gaps, and strengthens risk evaluation for agricultural workers.
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Exposure to chemical compounds is increasingly being tied to with female reproductive disorders such as
endometriosis or polycystic ovary syndrome (PCOS). Follicular fluid is emerging as a unique
microenvironment offering a singular opportunity to unveil the female exposome. Yet most studies have
focused on a limited number of target compounds of interest2—bisphenols or perfluoroalkyl carboxylic
and sulfonic acids, and other known endocrine disrupting substances—, leaving the broader chemical
space largely unexplored. To address this gap, a comprehensive multitarget analysis covering more than
300 organic xenobiotics was carried out using liquid chromatography coupled with high-resolution mass
spectrometry (LC-HRMS). Prior to instrumental analysis, an ACN-based protein precipitation extraction
was performed followed by vortex and centrifugation. The method showed good linearity (R2 > 0.99) and
detection capability (procedural LOQ <1 ng g* for 57% of the analytes) with good precision (RSD < 30%)
and trueness (Rel. error < 30%). Validation at two concentration levels (n=3), 5 ng gt and 15 ng g}, yielded
apparent recoveries in compliance with the SANTE Analytical Quality Control (AQC) guidelines?, alongside
good repeatability and reproducibility (RSD < 30%). A total number of 62 follicular fluid samples coming
from volunteer women obtained at Cruces University Hospital (Bizkaia, Spain)— including controls (n=24),
endometriosis (n=28) and PCOS (n=10)— were subsequently analysed. Results revealed a chemical profile
dominated by pharmaceutical drugs and industrial chemicals as methylparaben or perfluoro-1-
octanesulfonic acid (PFOS). However, it was the ubiquitous dietary stimulant, caffeine, that stood out,
being present in at least 70% of the samples. Finally, to push the chemical coverage even further, a
suspect-screening analysis approach using HRMS was performed, enabling the annotation of over 50
additional compounds, including some pharmaceutical drugs used for the anaesthetic protocol during the
oocyte retrieval as ketamine and its metabolite, norketamine. Differential analysis proved differences (p
< 0.15) between the control and PCOS groups for five compounds—including two metamizole
metabolites, ondansetron, caffeine and 6-valerolactam— which could be explained by the impaired
metabolism presented by these patients. To sum up, these findings demonstrate that follicular fluid holds
a far richer and more diverse chemical exposome than previously recognised. The validated LC-HRMS
workflow allowed the detection and annotation of a broad spectrum of xenobiotics, including additional
features revealed through suspect screening. Notably, differential analysis highlighted exposure-related
metabolic differences in PCOS patients, underscoring the relevance of comprehensive exposomic profiling
for understanding female reproductive disorders.
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Los disolventes supramoleculares (SUPRAS) son liquidos nanoestructurados con elevada
capacidad extractiva y creciente interés como alternativa sostenible a los disolventes
convencionales. En este trabajo, se evaluaron SUPRAS basados en polisorbato 20 (P20)
inducidos por sal como medios de extraccion sostenibles para la recuperacion de
flavonoides a partir de pieles de citricos, un subproducto agroindustrial abundante y una
fuente relevante de compuestos fendlicos bioactivos. Los objetivos fueron definir la
region de formacion de los SUPRAS de P20 en medios acuosos de sulfato sédico y citrato
sodico, caracterizar las fases obtenidas y estudiar su potencial para la extraccion directa
de flavonoides de pieles de naranja dulce, naranja amarga y mandarina.

Se construyeron diagramas de fases en mezclas ternarias que contenian 2,5-49 % (p/v)
de P20 y 0,5-2,0 M de sulfato sddico o 0,5-2,5 M de citrato sédico. Los SUPRAS se
generaron mediante agitacion en voértex seguida de centrifugacion. Las fases ricas en
tensioactivo se caracterizaron en términos de volumen, densidad, composicion quimica
y microestructura mediante gravimetria, turbidimetria, HPLC y técnicas de microscopia.
Por ultimo se evalud su capacidad de extraccidn de flavonoides y residuos de piel de
naranja de distintas variedades.

Ambos aniones, fuertemente cosmotrépicos, dieron lugar a fases esponjosas ricas en
agua (42-59%, p/p), con una arquitectura nanométrica desordenada. La composicion
optima de la disolucion SUPRAS, consistente en 38,12 % (p/v) de P20 y 0,33 M de sal,
permitio obtener concentraciones de hesperidina, naringina y otros flavonoides objetivo
de 19,81-6,31 mg/g, respectivamente, en cascara de naranja dulce; 0,08—-17,45 mg/g en
cascara de naranja amarga; y 15,40-1,25 mg/g en muestras de cascara de mandarina.

En conjunto, los SUPRAS de P20 inducidos por sal constituyen una plataforma
prometedora y sostenible para la valorizacion de residuos de piel de citricos. Su
formacién en condiciones suaves, su composicion modulable y su compatibilidad con
formulaciones de uso directo los convierten en una alternativa atractiva para la
recuperaciéon verde de compuestos bioactivos.
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Laboratory Information Management Systems (LIMS) play a critical role in ensuring data
integrity, traceability, and efficiency in analytical laboratories. However, many existing
solutions are costly, inflexible, or poorly adapted to specific laboratory workflows. In this
work, we present the development and implementation of a customizable LIMS built
using Shiny [1] within the R programming environment, designed to address the
operational needs of a small research laboratory. The aim of this work was to develop
and implement a flexible system to improve data management and traceability.

The proposed LIMS is structured into three integrated modules: document
management, inventory management, and sample tracking. The document module
enables centralized storage, hierarchical organization in folders and sub-folders, and
version-controlled updates of laboratory documentation and protocols. The inventory
module allows monitoring of materials and reagents through structured tabular
databases, including stock control with notifications and date tracking. The sample
management module ensures full traceability of biological samples, from reception to
analysis and storage, incorporating status tracking and reporting functionalities.

The platform is implemented as a web-based application, providing accessibility and
ease of use without requiring advanced technical expertise. It is also integrated with the
Brady Workstation label printing system, to facilitate standardized sample identification
and improve workflow consistency. Implementation of the system improved data
organization reduced manual handling errors, and enhanced traceability across
laboratory processes. In addition, the system facilitates more efficient data access and
management in routine analytical workflows. Its design allows straightforward
adaptation to different laboratory environments while maintaining low implementation
costs compared to commercial LIMS solutions.

Overall, the proposed system represents a practical and efficient approach to laboratory
digitalization, particularly suited to small laboratories requiring tailored data
management solutions.
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Los tocoferoles y B-caroteno son compuestos bioactivos de gran interés en matrices
oleosas, debido a sus propiedades antioxidantes y a su papel funcional en la prevencion
de enfermedades relevantes para la salud humana [1]. En este contexto, resulta esencial
disponer de metodologias analiticas precisas y eficientes, que permitan su
determinaciéon simultanea, dado que, hasta la fecha, no se han reportado métodos
cromatograficos adecuados para su analisis conjunto en aceites vegetales. Asimismo, el
contenido de estos compuestos se puede ver condicionado por el método de extraccidn
empleado, siendo el prensado en frio la técnica que preserva mejor su integridad [2].

En este trabajo, se desarrollé un método HPLC-DAD para la determinacidn simultanea
de tocoferoles y B-caroteno en aceites de semilla de hueso albaricoque obtenidos
mediante dos métodos de extraccién: Soxhlet y prensado en frio, aplicando en este
ultimo caso diferentes temperaturas y tratamientos de la semilla.

El andlisis cromatografico se llevd a cabo empleando una mezcla de metanol (A) y 2-
propanol (B) como fase mavil, con un gradiente de elucién que varié desde 100% hasta
70% de A, y con deteccién a 292 nm para los tocoferoles y a 450 nm para el B-caroteno.
El método presentd un amplio rango lineal (0.5-250 mg-L™ para a-, B+y- y 6-tocoferol, y
0.5-25 mg-L™" para B-caroteno), asi como una adecuada linealidad (R?> > 0.9900) y
reproducibilidad (CV < 5%). El andlisis estadistico mediante ANOVA de un factor (p <
0.05) evidencid diferencias significativas entre los métodos de extraccion (Soxhlet: 0.3-
3.2 mg-kg ! vs prensado en frio: 0.2-6.9 mg-kg?). Asi como entre las distintas condiciones
de extraccion por prensado en frio, destacando el efecto del precalentamiento previo
de la semilla. En este sentido, el B-caroteno Unicamente se detectd y cuantificd (1.47
0.05 mg-g™") en el aceite obtenido por prensado en frio a 60 °C previo precalentamiento,
evidenciando una marcada influencia tanto de la temperatura como del calentamiento
previo de la semilla en su estabilidad. En conclusién, el método HPLC-DAD desarrollado
demostrd ser preciso y reproducible para la determinacion simultanea de tocoferoles y
B-caroteno. Ademas, las condiciones de extraccion de aceites de semilla de albaricoque
influyen significativamente en la estabilidad y recuperacién de estos bioactivos.
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Bisphenols are widely used in polycarbonate plastics and epoxy resins employed as inner
coatings of food and beverage containers, representing a potential source of migration
into soft drinks and other canned products. The endocrine-disrupting activity of these
compounds together with their reported associations with reproductive, metabolic, and
neurodevelopmental disorders have prompted their continued monitoring in food
products and the environment [1]. However, conventional sample preparation methods
in use for their determination often involve laborious workflows and the employment
of hazardous organic solvents, contrary to the principles of Green Analytical Chemistry
[2]. In this context, the use of computer-assisted tools for the rational design of efficient
and environmentally friendly extraction methods that provide selective isolation of
bisphenols from complex matrices is highly desirable.

This study proposes an integrated computational strategy for the rational design of
monoterpenoid-based natural eutectic solvents (NAESs) for the selective extraction of
bisphenols from sweetened canned soft drinks.

COSMO-RS screening of an in-house library comprising 124 monoterpenoids identified
eucalyptol as a promising extractant in terms of both solvent capacity and toxicological
profile. To further enhance the selectivity of bisphenol extraction over carbohydrates,
NAESs of eucalyptol with linear carboxylic acids and 1-alkanols were computationally
optimized. Among the evaluated systems, eucalyptol:1-dodecanol and
eucalyptol:dodecanoic acid were identified as the most selective NAESs. Besides, they
exhibit a lower solubility in water than eucalyptol. Interfacial tension, estimated using
COSMOPlex software, was lower for water:NAESs (13.7 and 9.69 mN/m, respectively)
than for water:eucalyptol (17.2 mN/m) biphasic systems, indicating enhanced mass
transfer and faster extraction kinetics. Liquid-liquid extraction experiments conducted
under vortex agitation (3000 rpm, 1 min) using both NAESs confirmed that the extraction
process exhibited high efficiency and selectivity, along with very rapid phase separation
(< 5 min). Finally, Molecular Dynamics simulations were proposed as a complementary
tool to elucidate the solvation mechanisms of bisphenol and carbohydrate within the
selected NAESs.

Overall, this multiscale computational framework constitutes a robust platform for the
virtual design of highly selective bio-based NAESs, reducing experimental workload and
contributing to the advancement of Green Analytical Chemistry.

Acknowledgements: This work is part of the |+D+| projects PID2023-1497990B-C22 and
PID2023-1497990B-C21 funded by MICIU/AEI/10.13039/501100011033 and by
ERDF/EU.

References
[1] McDonough et al. (2021). Crit. Rev. Toxicol, 51(4), 283.
[2] Aly et al. (2020). Molecules, 25(7), 1719.

Comunicaciones tipo pdster: sesiéon 1



[ { | I
P1.066 CAl 5036

Uso de etiquetas intrinsecas para la deteccidn y caracterizacion
de micro- y nanoplasticos mediante SP-ICP-MS

Eduardo Bolea Morales? Isabel Abad-Alvaro?, Inés Lazaro-Fernandez?, Francisco
Laborda®.
aGrupo de Espectroscopia Analitica y Sensores (GEAS), Instituto de Ciencias
Medioambientales (IUCA), Universidad de Zaragoza, Pedro Cerbuna 12, 50009, Zaragoza
(Espafia)

Los plasticos son uno de los materiales mas utilizados debido en gran medida, a su bajo
coste, alta durabilidad y gran versatilidad. Sin embargo, algunas caracteristicas como su
estabilidad o su lenta degradacion favorecen su acumulacién en el medio ambiente,
generando micro- y nanoplasticos. El estudio del posible impacto medioambiental
requiere en primer lugar del desarrollo de técnicas analiticas que permitan su deteccién
y caracterizacion.

ICP-MS en modo de deteccion de particulas individuales (SP-ICP-MS) se ha propuesto
como alternativa a técnicas mads convencionales para la caracterizaciéon de
microplasticos como micro-FTIR o micro-Raman. SP-ICP-MS combina la deteccién
elemental con una capacidad de conteo particula a particula, proporcionando
informacidén tanto en concentracién en nimero, concentracion en masa por particula o
tamafio de la particula si su naturaleza es conocida, asumiendo forma esférica. A pesar
de algunas limitaciones de la técnica, ésta posee el potencial para abordar la deteccién
de nanopldsticos (con tamafios inferiores a 1 um), rango que queda habitualmente fuera
de las capacidades de las técnicas convencionales.

En este trabajo se abordan diversas estrategias basadas en el uso de etiquetas
intrinsecas para su deteccidn. Asi, se presentaran resultados correspondientes a la
detecciéon de nanoplésticos de PVC basado en el uso del is6topo °Cl, que permite
alcanzar limites de deteccion en tamano de 0,35 um, mejorando los limites obtenidos
mediante esta técnica utilizando '3C. En el caso de polimeros en cuya estructura no estd
presente ningun heteroatomo, es posible utilizar como etiqueta intrinseca algun aditivo
metalico incorporado durante el proceso de fabricacion de los plasticos utilizados en los
productos de consumo.

Asi, se propone la utilizacidon de antimonio para la deteccién de micro- y nanoplasticos
de tereftalato de polietileno (PET), un polimero ampliamente utilizado en envases de
alimentos y bebidas. Este elemento permite la deteccién de nanoplasticos de PET,
mejorando también los limites respecto a los alcanzados utilizando carbono.
Finalmente, la metodologia propuesta se ha aplicado al estudio de la migracion de
micro/nanoplasticos desde botellas de agua mineral de PET, indicando que este material
puede degradarse lentamente y liberar micro/nanoplasticos.
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La evaluacion de riesgos asociados a nano/micropldsticos requieren el uso de particulas
representativas de los materiales que pueden encontrarse en el medio ambiente. A
pesar de ello, la mayor parte de los estudios se realizan con particulas esféricas y
monodispersas comerciales, generalmente poliestireno o polietileno, por lo que es
conveniente disponer de particulas modelo con distintas composiciones y
adecuadamente caracterizadas respecto a su tamafo, forma y concentracién. En este
sentido, las estrategias top-down, basadas en el molido de materiales reales resulta
interesante para la produccion de microplasticos modelo con diferentes composiciones
que puedan ser utilizados en distintos tipos de ensayos.

Por el mismo motivo, se hace imprescindible disponer de técnicas y métodos analiticos
que permitan la correcta identificacion, caracterizacidn y cuantificacidn de suspensiones
de estos microplasticos. El analisis dinamico de imagenes (DIA) es una técnica sencilla
que, aunque no permite identificar la composicion de las particulas, si que permite
caracterizar su morfologia y determinar la concentraciéon en nimero presente en una
suspensién. Por su parte, la deteccién de particulas individuales mediante
espectrometria de masas con plasma de acoplamiento inductivo (SP-ICP-MS) permite
detectar particulas que contienen carbono (principal componente de los plasticos)
mediante la monitorizacion de sus isétopos. Una vez determinada la masa por particula,
ésta puede relacionarse con un didmetro equivalente, si se conoce la composicién
guimica de la particula.

El objetivo de este trabajo se centra en el desarrollo y validacion de métodos analiticos
basados en la combinacidon de DIA y SP-ICP-MS para la caracterizacion morfoldgica y
cuantificacidon de suspensiones de microplasticos modelo de distinta naturaleza. Estas
suspensiones se han preparado a partir del molido criogénico de los correspondientes
materiales plasticos, en combinacidn con el fraccionamiento mediante centrifugacion
de las particulas obtenidas, con la finalidad de disponer de protocolos que permitan la
preparacién y caracterizacion sencillas de suspensiones de microplasticos para su uso
en otro tipo de estudios.
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En los Ultimos afios, los aceites de semilla de albaricoque obtenidos por prensado en frio
han suscitado interés por su valor nutricional y riqueza en compuestos bioactivos con
propiedades cardioprotectoras, especialmente el acido oleico, linoleico y linolénico [1].

La caracterizacién quimica de estos aceites requiere técnicas sensibles como GC-MS
para cuantificar acidos grasos. Aunque los factores de respuesta son ampliamente
usados por su simplicidad, presentan limitaciones en compuestos minoritarios al
introducir desviaciones y dificultar la deteccién de diferencias significativas [2]. En este
trabajo se ha desarrollado y optimizado un método de GC-MS basado en calibracién con
patron interno (nonanoato de etilo). Se ha utilizado el modo de deteccidon de iones
totales (TIC) para la identificacion cualitativa, y el modo de monitorizaciéon de iones
seleccionados (SIM, m/z 74—-88) para la cuantificacion. Este método se aplico al analisis
de los aceites de semilla de hueso de albaricoque obtenidos por prensado en frio a
diferentes temperaturas (60 y 80 2C) y con o sin precalentamiento previo, para evaluar
su influencia en el perfil de acidos grasos extraidos y en sus respectivos indices
cardiosaludables.

Los resultados obtenidos evidenciaron las adecuadas caracteristicas analiticas del
método cromatografico desarrollado, con coeficientes de determinacién (R?) superiores
a 0.997 para todos los analitos, asi como bajos LOD y LOQ (6 x 10™-2.6 x 1072 mg-g™"),
lo que confirma su elevada sensibilidad para la determinacién de acidos grasos a niveles
traza en aceites de semilla de albaricoque. En cuanto a la composicion lipidica, los acidos
grasos mayoritarios fueron el acido oleico y linoleico (154-311 mg-g™), identificandose
ademads como acidos grasos minoritarios el palmitoleico, estearico, behénico y gondoico
(0.3-10 mg-g™), entre otros. El andlisis ANOVA reveld diferencias estadisticamente
significativas (p-valor < 0.05) entre las condiciones de extraccion por prensado en frio,
con una clara agrupacién de los ensayos con y sin precalentamiento, respectivamente;
evidenciando su influencia, especialmente en compuestos minoritarios. Finalmente, se
determind la actividad antioxidante y estabilidad oxidativa de los aceites de semilla de
albaricoque mediante el método de inhibicion de radicales DPPH.
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La quimica analitica moderna ha experimentado una transformacidn significativa impulsada
tanto por el desarrollo de las técnicas instrumentales como por la aplicacion de estrategias de
anadlisis de datos multivariable y el desarrollo de modelos cualitativos y cuantitativos de
exploracién y prediccion. En este contexto, técnicas como la espectroscopia vibracional, la
resonancia magnética nuclear o la espectrometria de masas generan grandes volumenes de
informacién en tiempos cada vez mas reducidos. Esta elevada complejidad, caracterizada por
datos de alta dimensionalidad, requiere cada vez mds del uso de la quimiometria para la
extraccién de informacidn relevante. Sin embargo, a pesar de estos avances, la comunicacion
cientifica continda fundamentdndose en formatos estaticos, principalmente en documentos en
formato portatil (PDF, portable document format), lo que limita la adecuada representacién y
exploracién de la complejidad inherente a los datos analiticos.

En este trabajo se evalla las limitaciones de estos formatos en la comunicacién de resultados y
se propone el uso de paneles interactivos (dashboards) como complemento a las publicaciones
cientificas tradicionales. Para ello, se ha desarrollado un entorno interactivo basado en Python
que integra la visualizacién dindmica de espectros, el pretratamiento en tiempo real mediante
derivadas y filtros de Savitzky—Golay, y el andlisis multivariable mediante andlisis de
componentes principales (PCA) y andlisis de clister jerarquico (HCA). El sistema implementa
principios de visualizacion jerarquica de la informacién, permitiendo una exploracién progresiva
de los datos, asi como la evaluacidn interactiva del impacto de distintas decisiones analiticas.

Con este dashboard se evidencia que la reduccién de datos multivariable a representaciones
bidimensionales implica una pérdida significativa de informacién, dificulta la reproducibilidad y
aumenta la carga cognitiva del lector, especialmente en contextos donde intervienen multiples
etapas de procesamiento y modelado. En contraste, el entorno interactivo propuesto permite
mejorar la transparencia del analisis, facilitando la visualizacién de la variabilidad de los datos,
la evaluacién de la robustez de los analisis y la comprensidon del efecto de los parametros
analiticos en tiempo real.

La incorporacion de herramientas interactivas representa un cambio de paradigma hacia una
ciencia abierta y reproducible, en consonancia con los principios FAIR (Findable, Accessible,
Interoperable, Reusable). Este enfoque no solo transforma al lector en un agente activo, sino
gue sienta las bases para integrar técnicas de inteligencia artificial explicable, permitiendo
descifrar el comportamiento de los modelos y reforzando la interpretabilidad.
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La continua innovacién en la fabricacién de nuevos productos comerciales ha favorecido
la aparicion de nuevas fuentes de exposicion, que presentan una elevada
heterogeneidad quimica y que a menudo no han sido exploradas.

El enfoque tradicional de caracterizacion de estas fuentes, centrado en metodologias
analiticas dirigidas a sustancias cuya presencia en la muestra es conocida, no considera
el contexto global de produccidn. Asi, no se contempla la determinacién de compuestos
presentes en la muestra pero no esperables, tales como aditivos no declarados,
impurezas o contaminantes exdgenos, que pueden introducirse durante la fabricacion,
el transporte o el almacenamiento. En este contexto, la espectrometria de masas de alta
resolucion (HRMS) es una herramienta clave para la caracterizacion de nuevas fuentes
de exposicion mediante estrategias de analisis no dirigido, ya que permite identificar
compuestos desconocidos sin incluir patrones analiticos.

En este estudio se caracterizo el perfil quimico de los lixiviados in vitro de 13 materiales
dentales mediante cromatografia de liquidos acoplada a HRMS, aplicando una estrategia
de cribado no dirigido para la identificacion de compuestos, basada en el uso de
espectrotecas y una lista de compuestos de interés. El flujo de trabajo se disefd
considerando el contexto global de produccién de estos materiales. Asi, la suspect list
incluyé tanto compuestos declarados en los materiales como sustancias emergentes,
susceptibles de alcanzar el material durante las etapas de fabricacidn, transporte y
almacenamiento. La identificacion tentativa de compuestos se llevd a cabo de forma
exhaustiva mediante la verificacion en dos software independientes de analisis de datos.
Se identificaron tentativamente 115 compuestos, de los cuales 81 se priorizaron con
nivel de confianza 1-2b. Ademas de las familias quimicas generalmente descritas en este
tipo de materiales, se identificaron sustancias empleadas habitualmente como
intermedios quimicos, productos de cuidado personal, retardantes de llama, ftalatos y
otros plastificantes. El 77% de los compuestos identificados se han descrito por vez
primera en materiales dentales, poniendo de manifiesto la necesidad de desarrollar
flujos de trabajo no dirigidos, que permitan caracterizar de forma detallada el perfil
guimico de nuevas fuentes de exposicion.

Agradecimientos: Ayuda P1D2023-1494880B-100 financiada por
MCIU/AEI/10.13039/501100011033/ FEDER, UE. Ayuda PRE2021-096892, financiada
por MICIU/AEI/10.13039/ 501100011033 y por FSE Invierte en tu futuro. Ayuda
RYC2023-045005-I financiada por MICIU/AEI/10.13039/501100011033 y por ESF+.

Comunicaciones tipo pdster: sesiéon 1



1 { | Il
P1-071 CAI I2£T!6

Estrategias para el analisis de vesiculas extracelulares
individuales por ICP-MS con el objetivo de identificar
subpoblaciones funcionales

Jaime Martinez-Garcia?, Beatriz Fernandez?, C. Derrick Quarles Jr?, Rosario Pereiro!
!Departamento de Quimica Fisica y Analitica, Universidad de Oviedo, Avda. Julidn
Claveria 8, 33006 Oviedo, Espaia

2Elemental Scientific, Inc. — 7277 World Communications Drive, Omaha, NE 68122, USA.

La caracterizacién de sistemas celulares se ha realizado tradicionalmente
mediante la determinacién de la composicion promedio de cada muestra (conocida
como bulk analysis) de los elementos o biomoléculas objeto de estudio. Sin embargo,
esta aproximacion no tiene en cuenta la heterogeneidad intrinseca de los sistemas
bioldgicos en los que un mismo analito puede presentar, dentro de una misma muestra,
perfiles de expresidn diferentes en respuesta a un estimulo o a un dafio celular. En este
contexto, en los ultimos afios ha cobrado gran interés el analisis a nivel de célula
individual (single cell, sc) o de particula individual (single particle, sp). El acoplamiento
de sistemas de introduccién de muestra sc- o sp- a espectrometria de masas con plasma
de acoplamiento inducido (sc- o sp-ICP-MS) destaca por sus elevadas prestaciones, tanto
para analisis elemental (metales endégenos o internalizacién de nanoparticulas) como
para el analisis de biomoléculas diana (tras su correspondiente marcaje elemental).

Las vesiculas extracelulares (VEs) se liberan de forma natural por las células y
presentan variaciones en tamafno, propiedades y vias de secrecién en funcién de su
origen. El analisis de VEs ha cobrado gran relevancia como fuente de biomarcadores, ya
que reflejan el microambiente celular y actian como transmisoras de informacién. Sin
embargo, las poblaciones de VEs presentan un elevado grado de heterogeneidad y su
analisis a nivel individual constituye un reto significativo debido a sus pequenas
dimensiones, del orden de unos pocos nandmetros.

En el presente trabajo, se describen los avances en el desarrollo de una nueva
metodologia analitica para el anadlisis de proteinas diana en VEs individuales mediante
ICP-MS. Para ello, se ha desarrollado una estrategia de single vesicle (sv)-ICP-MS
empleando VEs purificadas a partir de muestras de suero. Por un lado, se han evaluado
diferentes estrategias de purificacion de VEs. Ademas, se han optimizado distintas
estrategias de marcaje para su deteccién mediante sv-ICP-MS. Como caso de estudio, se
ha propuesto la determinacion de la proteina transmembrana CD81 en vesiculas
extracelulares, empleando nanoclisteres metdalicos como etiquetas elementales.
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Las vesiculas extracelulares (VEs) son un conjunto heterogéneo de secreciones celulares
con tamanos comprendidos entre 30 y 150 nm. En los ultimos afios se ha puesto de
manifiesto su importancia en la comunicacion intercelular, debido a su funcién como
transportadores de biomoléculas que reflejan el estado fisioldgico celular. Por ello, han
emergido como potenciales dianas diagndsticas o terapéuticas [1].

Actualmente, la ultracentrifugacion (UC) es la técnica mas utilizada para la purificacién
de VEs. Si bien permite aislar VEs a partir de diversos biofluidos, en el caso de los cultivos
celulares requiere relativamente grandes volimenes iniciales de medio de cultivo, lo
gue incrementa el coste econdmico y la duracién de los procedimientos experimentales.
En este contexto, el objetivo del presente trabajo ha sido el desarrollo de un método
alternativo de purificacion de VEs basado en ultrafiltracion (UF), que permita reducir
significativamente los volimenes de muestra (1-3 mL) en comparacién con la UC. Para
ello, se ha combinado el uso de filtros de centrifuga de 300 kDa con una disolucién de
Tween-20 al 1% en tampdn fosfato salino (PBS) y se ha comparado con un protocolo de
UC preestablecido, a partir de las lineas celulares ARPE-19 y HEK-293. La evaluacién
comparativa en términos de eficiencia de la purificacion, tamafio y morfologia de las EVs
se ha llevado a cabo mediante microscopia electrdnica de transmisién. Asi mismo, se ha
realizado la cuantificacidon del marcador de membrana CD81 (Kit comercial ELISA) y de
elementos enddgenos traza (Fe, Cuy Zn) mediante espectrometria de masas con plasma
acoplado inductivamente a fin de evaluar la concentracion y las caracteristicas de EVs
en los purificados obtenidos por UC y UF.
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La separacion enantioselectiva mediante cromatografia liquida de alta resolucién (HPLC)
utilizando fases estacionarias quirales (CSPs) es una herramienta fundamental en el
analisis de compuestos de interés farmacéutico y agroquimico. No obstante, la seleccion
de las condiciones experimentales en estas separaciones suele depender de
aproximaciones empiricas de ensayo y error, debido a la elevada complejidad topoldgica
y termodinamica que rige los mecanismos de enantiorreconocimiento y a la falta de
criterios generalizables.

Para abordar esta limitacidn, en este trabajo se presenta un estudio sistematico del
comportamiento de retencién y enantioselectividad de una fase estacionaria quiral
(CSP) basada en el antibidtico glicopéptido macrociclico vancomicina, empleando una
libreria estructuralmente diversa de 102 analitos de interés clinico, agroquimico y
medioambiental.

El disefio experimental se abordd desde una perspectiva multimodal, evaluando la
capacidad de enantiodiscriminacion en cromatografia de fase reversa (RPLC), modo
idnico polar (PIM) y cromatografia de interaccién hidrofilica (HILIC). Asimismo, se
investigaron variables experimentales clave como la naturaleza del modificador
orgdnico (metanol y acetonitrilo), el pH de la fase movil (4.0-6.0), la fuerza idnica (10—
50 mM) y el uso de trietilamina (TEA) como aditivo competitivo.

Los resultados confirman la elevada capacidad de enantiorreconocimiento de la CSP
basada en vancomicina y demuestran que el modo cromatografico y la naturaleza del
modificador alteran drasticamente la conformacidn de la cavidad quiral. En condiciones
RPLC, el uso de metanol (solvente prético) dio lugar a valores de resolucién (Rs)
superiores al acetonitrilo (aprético). Este fendmeno se atribuye a la capacidad del
metanol para integrarse y modular direccionalmente la red de puentes de hidrogeno
intermolecular entre la aglicona peptidica de la vancomicina y los enantiomeros.
Particularmente, las condiciones dptimas se alcanzaron en el modo PIM (MeOH:acido
acético:TEA, 100:0.1:0.1 v/v/v), donde se logré el reconocimiento quiral de mas del 56%
de la libreria estudiada (26.2% con resolucién basal, Rs > 1.5; 30.4% separacién parcial).

Los resultados obtenidos en el presente trabajo permiten establecer el marco racional
para la futura implementacion de modelos predictivos quimiométricos, minimizando el
consumo de recursos (estrategias Green Analytical Chemistry) y racionalizando el
desarrollo de métodos quirales.

Agradecimientos
Financiado por MCIU y FEDER (PID2023-152340NB-100, 10.13039/501100011033).
CPC gradece a GVA y FSE+ por su contrato predoctoral (CIACIF/2024/356).

Comunicaciones tipo pdster: sesiéon 1



1 { | Il
P1-074 CAI I2£T!6

IM-MS Explorer: An Open-Source Tool for Automated lon

Mobility Isomer Detection in Lipidomics

Guillermo Viejo-Palenzuela®®, Marcos Bouza®®

2Instituto de Productos Lacteos de Asturias, Consejo Superior de Investigaciones
Cientificas (IPLA-CSIC), C/ Francisco Pintado Fe, 26, 33011, Oviedo, (Spain).

bInstituto de Investigacidn Sanitaria del Principado de Asturias (ISPA), Oviedo (Spain)

lon mobility spectrometry (IMS) enables gas-phase separation of ions based on their
collision cross section (CCS), defined as the orientationally averaged cross-sectional area
of an ion with a given mass, shape, and charge. The integration of LC-IMS-MS in small-
molecule analysis permits the inclusion of a 4t identification coordinating CCS alongside
retention time, accurate mass, and tandem mass spectra [1]. This additional dimension
is particularly relevant in lipidomics. However, the differentiation of closely related lipid
isomers, such as sn-positional isomers, requires high resolving power IMS
instrumentation [2]. The introduction of high-resolution demultiplexing (HRdm) for
drift-tube IMS (DTIMS), trapped ion mobility spectrometry (TIMS), and cyclic traveling-
wave devices has substantially advanced the field by enhancing both sensitivity and
resolving power. Despite these instrumental developments, the systematic detection of
potential isomers in complex biological samples has largely relied on manual inspection
or targeted approaches.

Here, we present IM-MS Explorer, an open-source R Shiny application for the automated
detection and annotation of lipid isomers from LC-IMS-MS feature tables. The workflow
performs sequential m/z clustering, retention time sub-grouping, and drift-time profile
analysis to identify co-eluting species resolved exclusively by ion mobility. The tool
supports cross-platform comparison, enabling the evaluation of isomer detection across
conditions. Structural annotation is achieved through MS/MS spectral matching against
user-supplied libraries. We applied IM-MS Explorer to NIST SRM 1950 human plasma,
cell extracts and vitreous humor samples acquired on a LC-DTIMS-QTOF platform
operating with HRdm. The software identified multiple isomer groups across lipid
classes, demonstrating its utility for untargeted isomer screening in complex biological
matrices. IM-MS Explorer is freely available and requires no programming expertise,
lowering the barrier for routine isomer analysis in IMS-based lipidomics workflows.
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El clorato es un subproducto de la desinfeccién (DBP) de especial relevancia en la
industria alimentaria y el tratamiento de aguas. Segun el reglamento actual de piscinas,
se establece un limite de 3 mg/L para este compuesto, cuya formacion se deriva del uso
de desinfectantes clorados. Su monitorizacion es critica debido a que puede causar
problemas hormonales® #3. El presente trabajo tiene como objetivo desarrollar,
optimizar y validar métodos colorimétricos green para la determinacién de clorato,
priorizando la reduccién de reactivos, el bajo coste y la portabilidad para su aplicaciéon
in situ.

Se evaluaron dos estrategias colorimétricas adaptadas a espectrofotometria UV-Vis y
analisis digital de imagenes (DIA). El primer método utiliza indigo carmin, cuya
decoloracién por oxidacidon en medio acido es proporcional a la concentracidén de
clorato. Esta técnica se implementd con éxito en microplacas y se ha desarrollado un
protocolo de automatizacion en dispositivos analiticos basados en papel (PAD), en los
cuales, el papel actua como soporte final de la reaccién previamente realizada en
disolucién. El segundo método emplea sulfato de manganeso(ll) en medio acido,
generando un intermediario redox coloreado que, al reaccionar con difenilcarbazida,
permite su cuantificacion. Para solventar limitaciones de secado en papel, este método
se transfirid a portaobjetos con barreras hidrofébicas de teflon.

Ambos métodos presentaron un excelente rendimiento analitico. El método del carmin
de indigo demostrd robustez en soportes de papel de fabricacidén propia. El sistema de
manganeso ofrecid una alta selectividad. Los rangos de calibracién cubrieron niveles
bajos (0— 3 mg/L) y altos (2.1- 8.3 mg/L). La validacién con muestras reales de agua de
piscina mostré una fuerte correlacidn con los métodos de referencia tradicionales.

Las metodologias desarrolladas representan una alternativa eficaz, econdmica y portatil
a las técnicas de laboratorio convencionales. La combinacién de soportes de papel o
tefldn con el analisis mediante DIA facilita la monitorizacién rutinaria fuera del
laboratorio. Se ha completado con éxito el desarrollo de un protocolo automatizado
para la preparacién de muestras y el procesamiento de datos. Actualmente, la
investigacion se centra en perfeccionar la ejecucion de la reaccion quimica directamente
sobre el soporte de papel, eliminando la necesidad de realizar la mezcla previa en
disolucion. Este avance permitira integrar sistemas in situ, mejorando la portabilidad, la
precision y facilidad de uso por parte del usuario final.
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Xenobiotics (e.g., PFAS and plasticizers) are components of the chemical exposome
present in human biological fluids at pg/g-pug/g concentration levels, while endogenous
metabolites occur at higher concentrations (ng/g-mg/g).! Despite their complementary
value, LC-MS analyses for these compounds are typically performed separately after
class-specific extractions, reducing matrix interferences but limiting applicability to low-
volume samples.

In this work, a micro-LC-ESI-Q-TOF method was developed for the simultaneous
detection of xenobiotics and endogenous metabolites in limited-volume biological
matrices. Two reversed-phase columns (Acquity UPLC HSS T3 and BEH C18, Waters) and
a hydrophilic interaction column (Acquity UPLC BEH HILIC, Waters) were evaluated
under multiple gradient programs at 0.075 mL/min in positive and negative ionization
modes. A mixture of 80 xenobiotics (10 ppb) and 79 endogenous metabolites (34-1325
ppb) was used to assess chromatographic suitability for expanded chemical coverage of
both compound classes. The HSS T3 column yielded the best overall performance with
mobile phases consisting of 0.2% formic acid (positive ion mode) and 10 mM ammonium
formate (negative ion mode) in water (A) and acetonitrile/isopropanol (B). The
optimized method enabled the detection of up to 69 xenobiotics and 60 metabolites
considering both ionization modes. Tandem MS analysis further allowed the annotation
of 37 and 33 analytes in positive and negative ion modes, respectively, outperforming
BEH C18 and HILIC columns in chromatographic and sensitivity metrics across all
evaluated compounds. The method was applied to extracted human tear fluid
previously spiked with xenobiotics at 1 ppb, demonstrating its capability for joint
detection of xenobiotics and metabolites in a physiologically relevant matrix.
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Tianeptine is an atypical antidepressant marketed as a racemic mixture, with a unique
pharmacological profile and therapeutic efficacy in treating major depressive
disordersl.It is completely absorbed after oral administration and is metabolized via B-
oxidation to form two metabolites: MC5 and MC3. Among these, MC5 exhibits
antidepressant activity and is the major metabolite of tianeptine in plasma?. Both
tianeptine and MC5 are chiral molecules, and their stereoselective separation is crucial
as their enantiomers may interact differently with biological targets, leading to
differences in therapeutic and adverse effects. In fact, a recent study revealed a higher
affinity of human serum albumin for S-tianeptine®. Monitoring the drug and its
metabolite in serum is essential for understanding drug disposition and ensuring
therapeutic efficacy. Given the low concentrations of these analytes and matrix
complexity, the use of preconcentration strategies is necessary to achieve a high
sensitivity. The purpose of this study was to develop an innovative approach based on a
semi-automated micro-solid phase extraction (USPEed) combined with cyclodextrin-
electrokinetic chromatography (CD-EKC) for the simultaneous enantiomeric separation
of tianeptine and its MC5-metabolite in serum samples. The chiral separation by CD-EKC
was carried out using sulfated-a-CD as chiral selector and tetrabutylammonium bromide
(TBABr) as enhancer of the enantioselectivity. Serum sample treatment was optimized
in terms of protein precipitation and uSPEed microextraction, in which different sorbent
materials were evaluated to achieve maximum efficiency. Under optimized conditions,
an effective clean-up and a significant 10-fold preconcentration of the analytes were
obtained. Finally, the analytical characteristics of developed method were evaluated
demonstrating its adequate performance for the determination of tianeptine and the
detection of MC5 in serum samples.
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Los neonicotinoides son una clase de insecticidas derivados de restos de nicotina.
Actuan sobre el sistema nervioso central de los insectos, causandoles una pardlisis que
los lleva a la muerte en horas. El imidacloprid, representante de este grupo de
insecticidas, y sus metabolitos (entre los que se destaca el acido 6-cloronicotinico) estan
considerados entre los responsables de la disminucion de abejas en las colmenas, segun
algunos autores. Debido a los bajos Limites Mdximos de Residuos! de los pesticidas de
esta familia (0,05 mg/kg), es de gran interés desarrollar métodos analiticos fiables para
cuantificar estos compuestos a muy bajas concentraciones.

En este trabajo se ha propuesto un método para la determinacién del acido 6-
cloronicotinico, basado en el empleo de técnicas electroanaliticas, especificamente la
voltamperometria, en sus modalidades diferencial de pulso y onda cuadrada. Tras el
estudio del pH en varios medios, se optimizaron las condiciones instrumentales de las
dos técnicas estudiadas, utilizando como electrodo de trabajo un electrodo de gotas de
mercurio. En voltamperometria diferencial de pulsos se optimizé la amplitud de pulso,
mientras que, en onda cuadrada, los parametros optimizados fueron el paso de
potencial, la frecuencia y la amplitud de pulso.

A continuacién, se estudié la influencia de la concentracion obteniéndose las rectas de
calibrado, asi como los parametros de calidad y los limites de deteccion segun Long —
Winefordner (1,05 uM) y Clayton (2,09 pM), los cuales fueron mas bajos en
voltamperometria diferencial de pulso. También, se estudié la repetitividad para
obtener la precision del método (RSD = 1,76%) y se realizé un estudio sobre la posible
interferencia de la sefial voltamperométrica del Imidacloprid sobre la sefial del acido 6-
cloronicotinico. Para finalizar, se aplicé el método desarrollado a la determinacién del
acido 6-cloronicotinico en muestras de miel, obteniéndose recuperaciones en torno al
90%.
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Los alcaloides pirrolizidinicos (AP) y tropanicos (AT) son fitotoxinas producidas de forma
natural por diversas familias de plantas como mecanismo de defensa, introduciéndose
en la cadena alimentaria y representando un riesgo para la salud publica. Mientras que
los AP son reconocidos por su toxicidad hepatica, genotoxicidad y posible
carcinogenicidad, los AT se caracterizan por sus fuertes efectos anticolinérgicos en el
sistema nervioso. Para estimar la exposicidn a estas toxinas, la orina se presenta como
una matriz biolégica ideal, dado que es no invasiva, de facil recoleccidén y refleja
eficazmente la excrecion de estos contaminantes. Es por esto que el objetivo de esta
investigacion es la puesta a punto y validacidn de una nueva metodologia analitica para
la determinacion simultdnea de 26 AP y 2 AT en orina mediante cromatografia liquida
acoplada a espectrometria de masas en tdndem. El tratamiento de muestra se basé en
un procedimiento de extraccion en fase sélida. Durante su desarrollo, se llevé a cabo
una optimizacion de parametros como el pH y la fuerza idnica, evaluando distintos
sorbentes, incluyendo C18, ECX y HLB. Finalmente, se seleccionaron los cartuchos
poliméricos HLB, los cuales demostraron mayores recuperaciones de los analitos y una
gran robustez e independencia frente a las variaciones de pH y fuerza idnica.
Adicionalmente, el estudio del efecto matriz reveld una alteracién muy intensa de la
sefal para ciertos compuestos. Para compensar este efecto, la cuantificacion de las
muestras se realizd mediante curvas de calibrado preparadas en la propia matriz
(matrix-matched), utilizando escopolamina deuterada como patron interno. La robustez
de la metodologia se confirmdé mediante una validacién basada en los criterios del
Reglamento de Ejecucion (UE) 2023/2783. El método garantizd una excelente
sensibilidad, con limites de cuantificacién (LOQ) de entre 0.08 y 0.4 ng/mL, junto con
precisiones inter-dia inferiores al 30% y recuperaciones comprendidas entre el 69% vy el
130%. El analisis de muestras de orina, permitid detectar varios de los compuestos
diana, observandose una notable incidencia de monocrotalina, erucifolina, licopsamina,
retrorsina-N-oxido y senecivervina-N-6xido. En conclusion, este estudio presenta un
enfoque altamente innovador, ya que la monitorizacidén de estas toxinas en orina ha sido
escasamente reportada en la literatura. El desarrollo de este tipo de herramientas
analiticas resulta crucial para realizar estudios de biomonitorizacion humana que
permitan evaluar el nivel de exposicion a estas toxinas naturales al que se ve sometida
la poblacidn, con el fin de proteger la salud publica.

Agradecimientos

Este trabajo ha sido financiado por MICIU/AEI/10.13039/501100011033 y por FEDER,
UE mediante el proyecto PID2024-1625690B-100. Asimismo, los autores agradecen el
apoyo de la ayuda para contrato predoctoral PRE2024-002638.

Comunicaciones tipo pdster: sesiéon 1



[ { | I
P1.080 CAl 5036

Evaluation of different normalization strategies for untargeted
metabolomics analysis of serum samples from glaucoma
patients by GC-TOF-MS

Jorge Garcia Alvarez®®, Héctor Gonzélez-Iglesias®, José Ignacio Garcia Alonso? ,Pablo
Rodriguez Gonzalez?

2 Departamento de Quimica Fisica y Analitica, Facultad de Quimica, Universidad de
Oviedo. Av. Julidn Claveria, 8, 33006, Oviedo, Espaiia.

b |nstituto de Productos Lacteos de Asturias, Consejo Superior de Investigaciones
Cientificas (IPLA-CSIC), Lugar La Corredoria, 22, 33011, Oviedo, Espana.

Untargeted GC—MS metabolomics is highly sensitive to analytical variability arising from
derivatization efficiency, instrumental drift, and batch effects. Although normalization
is essential to improve data quality, there is still no consensus regarding the most
appropriate strategy for untargeted GC-MS workflows®. In this study, several
normalization approaches were systematically evaluated using serum samples from
controls and patients with pseudoexfoliative glaucoma (PEXG) or primary open-angle
glaucoma (POAG)?. Samples were analyzed in two independent analytical batches
including pooled quality control (QC) samples interspersed throughout the acquisition
sequence. Sample preparation involved protein precipitation followed by a sequential
derivatization strategy based on methoximation, MTBSTFA, and MSTFA to improve
derivatization efficiency and metabolite coverage.

The normalization methods evaluated included weight normalization, total ion current
(TIC), probabilistic quotient normalization (PQN), internal standard assignment by
retention time, derivatization-matched internal standards, and a QC-driven internal
standard selection. After normalization, QC-based LOESS drift correction and QC-based
batch correction were applied. Performance was assessed using QC relative standard
deviation (RSD), percentage of metabolites with QC RSD below 30%, QC clustering in
principal component analysis (PCA), and preservation of multivariate structure. QC-
driven internal standard normalization provided the greatest reduction in QC variability.
However, some normalization strategies also altered PCA variance structure,
emphasizing the need to balance analytical precision with preservation of biological
information. Overall, this work proposes a practical quality assurance workflow
integrating derivatization optimization, normalization, drift correction, and batch
correction for untargeted GC—MS metabolomics.
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The food additive E174 (metallic silver) is a shiny white powder with reflective properties
that make food more attractive and appetising to consumers by giving it a silvery sheen.
It is therefore used in the production of edible sugar pearls for decorating cakes, and
there are several brands on the market that sell this type of product. In addition to its
decorative function, metallic silver is also used as a preservative, as it possesses
antimicrobial properties. However, there is considerable concern about the potential
toxic effects of metals in nanoparticle form. A recent re-evaluation of silver (E174) as a
food additive by the European Food Safety Authority (EFSA) could not conclude on the
safety of silver (E174) due to a lack of adequate physicochemical characterisation, the
absence of data on the release of silver ions, and insufficient toxicity and genotoxicity
data [1]. This highlights the need to develop analytical methods that can assess the
presence of inorganic nanoparticles, such as silver nanoparticles (Ag NPs), in food.

In this study, we have evaluated the efficiency of hydrodynamic chromatography (HDC)
and inductively coupled plasma — mass spectrometry (ICP-MS) for determining Ag NPs
in confectionary products. The Ag NPs were separated using a mobile phase consisting
of 0.5 mM NayHPOQ,, 0.1% Triton X-100, 0.026% SDS and 0.05% formaldehyde, at a flow
rate of 1.5 mL min! (retention time of 8.9 min). The Ag NPs were isolated from sugar
pearl samples using an enzymatic hydrolysis procedure with Mazerozyme® R-10 and
further analysis showed that there was no matrix effect in the determinations. The use
of 40 nm Ag NPs as calibrants led to Ag NP mass concentrations statistically comparable
to those obtained for the same samples using single particle ICP-MS (spICP-MS). The
limit of detection (Ag NPs mass concentration) of the method was 14 ng g1, with inter-
day analytical recoveries in the range of 98—106% (Ag NP mass concentrations from 5 to
40 pg L) and inter-day relative standard deviations from 5 to 10% (Ag NP mass
concentrations from 5 to 40 g L1).
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El azafran, obtenido de los estigmas desecados de la iridacea Crocus sativus L.,
constituye una de las especias de mayor valor comercial debido a sus propiedades
organolépticas y medicinales. Su produccion global estd restringida a regiones
geograficas especificas, ya que su cultivo presenta una elevada especificidad
edafoclimdtica. La variabilidad en las condiciones ambientales entre las distintas
regiones productoras genera diferencias significativas en la composicion quimica de la
especia, que repercute directamente en su valoracién econdmica. En este contexto,
surge la necesidad de desarrollar herramientas capaces de determinar la procedencia
geografica de manera rapida y no destructiva.

Este estudio demuestra la utilidad de la espectroscopia de infrarrojo cercano (NIR) para
la discriminacién de azafranes procedentes de diversos origenes geograficos. Las
muestras fueron analizadas en su presentacién comercial, sin tratamiento, empleando
los estigmas enteros en forma de hebras. Este procedimiento evita el procesamiento de
las muestras requerido por los métodos analiticos tradicionales, simplificando asi el
proceso de analisis.

Para la medicién, las hebras se depositaron sobre un cristal de cuarzo, utilizando un
collarin con ventana de zafiro situado a aproximadamente 3 mm de la entrada del
espectrofotémetro, garantizando la homogeneidad y reproducibilidad de las muestras.
Con el objetivo de evaluar la reproducibilidad de las medidas, se tomaron diez fracciones
de la misma muestra de azafran. Los espectros se adquirieron en modo reflectancia,
promediando 50 escaneos por espectro para mejorar la relacidn sefial/ruido.

Los datos se analizaron mediante diferentes algoritmos quimiométricos de clasificacién.
El modelo de PCA-LDA arrojo los mejores resultados para la discriminacion de azafranes
segun su origen geografico, con un porcentaje de predicciones correctas del 93 %.

Los resultados revelan que la espectroscopia NIRS combinada con el anélisis
multivariante presenta un elevado potencial para su aplicacién en el control de calidad
del azafran, permitiendo obtener resultados confiables de manera rapida y sin
destruccion de la muestra. En este sentido, el método propuesto se alinea con los
principios de la quimica analitica verde, al eliminar el uso de reactivos, reducir la
generacion de residuos y disminuir el consumo energético.
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Milk and colostrum contain numerous bioactive proteins which offer broad benefits to
the digestive, immune, and mental systems. Due to the positive effects that these
proteins can promote to the health, food supplements (FSs) containing goat and cow
colostrum are marketed. These proteins are classified as caseins (a, B, and kKCN) and
whey proteins (a-lactalbumin (a-LA), B-lactoglobulin (B-LG), serum albumin (SA),
lactoferrin (LF), and immunoglobulin (Ig)). The concentrations of these proteins differ
between animal species and between colostrum and milk with a significant increase in
Ig and LF in colostrum.

The aim of this work was to determine the protein fingerprints of milk and colostrum of
different animal species and of FSs based on either cow colostrum or goat colostrum by
capillary electrophoresis with sodium dodecyl sulfate (CE-SDS).

Factors influencing sample preparation steps for milk and colostrum, such as skimming,
freeze/thaw cycles, and pH fractionation were studied. Milk, colostrum and FS samples
were analyzed by CE-SDS [1, 2] to achieve their protein fingerprint. In addition, IgG
content in FSs was also determined.

This study showed the applicability of CE-SDS as an effective tool for milk, colostrum and
FS protein profile and quantitation analysis. The results revealed compositional
differences between species in both milk and colostrum, and identified variations
between natural products and commercial colostrum FSs. Furthermore, it was found
that factors such as the animal species, industrial processing methods, and sample
preparation can significantly influence the composition of the samples.
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Autoimmune diseases (AIDs) involve dysregulated immune responses against self-
antigens, and current therapies are limited to anti-inflammatory and
immunosuppressive agents. Phosphatidylserine-liposomes (PS-Liposomes), which
mimic apoptotic cells, are promising nanocarriers for antigen-specificimmunotherapies,
by promoting immune tolerance towards the encapsulated antigen (1). For PS-Liposome
preclinical development, safety, drug product performance and availability must be
demonstrated. In this context, in-vitro drug release testing under physiological
conditions is essential to ensure product quality. However, antigen characterization at
low concentrations in complex matrices, such as serum or plasma, remains challenging
(2).

In this regard, an in-vitro release method based on a sample-and-separate approach for
monitoring antigenic peptide within PS-Liposomes was developed. Myasthenia Gravis
(MG) and Rheumatoid Arthritis (RA) PS-Liposome formulations were diluted in
phosphate-buffered saline (PBS) or physiological serum to expected blood antigen
concentrations and incubated under mild agitation at 372C. Antigen quantification was
performed by high-performance liquid-chromatography with ultraviolet detection
(HPLC-UV), while lipid content was monitored by high-performance liquid-
chromatography coupled with an evaporative light scattering detector (HPLC-ELSD) (3).
To better mimic in vivo conditions, fortified serum samples were then employed, to
account for stability in blood circulation and analyte-protein interactions. Several
liposome preconcentration approaches were evaluated to enable their isolation from
serum, including Centrisart® centrifugal filters, Nanotrap® Extracellular Vesicle particle’s
kit and polyethylene glycol (PEG) precipitation, followed by liposome disruption through
liquid-liquid extraction. The analytical method for antigen and lipid unequivocal
identification and quantification was transferred to high-resolution mass spectrometry
(HPLC-MS), enabling lower detection limits and improved analysis in complex matrices.

Acknowledgements: This work was supported by an Industrial PhD grant from the
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El desarrollo de herramientas analiticas para el diagndstico descentralizado constituye
una prioridad en Quimica Clinica y Analitica. Para que estas tecnologias sean realmente
eficaces es esencial disponer de métodos de muestreo minimamente invasivos que
permitan obtener informacion bioguimica de forma rapida y fiable. En este contexto, el
sudor es una muestra muy interesante dada su accesibilidad y facil recoleccion.
Paralelamente, el disefio de dispositivos electroquimicos miniaturizados ha
experimentado un gran impulso, especialmente aquellos orientados a la cuantificacion
de glucosa, biomarcador clave en el control de la diabetes. Asimismo, el etanol es otro
biomarcador clinicamente relevante, estrechamente vinculado a su consumo. Ademas,
dado que su ingesta puede inducir hipoglucemia, la determinacién simultanea de
glucosa y etanol adquiere un interés clinico significativo. En este estudio, se presenta el
desarrollo de un nanobiosensor capaz de determinar de forma rapida y precisa ambos
analitos en muestras de sudor.

El dispositivo propuesto se basa en el empleo de nanoclusteres de paladio (PdNCs), los
cuales presentan una excelente actividad catalitica en la reaccion de reduccion de
oxigeno (ORR) [1]. En este trabajo se utilizaron PANCs para desarrollar un nanobiosensor
enzimatico empleando tarjetas con electrodos serigrafiados, incluyendo dos electrodos
de trabajo de carbono. Uno de ellos fue modificado con PANCs y GOx, y el otro con
PdANCs y AOx, lo que permitio la determinacidn simultanea de glucosa y etanol en sudor
[2]. La cuantificacidon se basa en la medida del consumo de oxigeno producido durante
la oxidacion del analito, reaccion mediada por las enzimas oxidasas. Dicho consumo es
proporcional a la concentracion del analito y puede medirse de forma sensible por la
variaciéon en la densidad de corriente catalizada por los PANCs . La plataforma mostré
una respuesta selectiva frente a ambos compuestos, sin interferencias de otros
componentes del sudor. Finalmente, se realizaron estudios de validacién en condiciones
reales, incluyendo analisis descentralizado en gimnasio, confirmando la aplicabilidad del
sistema. Ademas, se observaron diferencias significativas en las concentraciones de
glucosa y etanol en el sudor tras la ingesta de bebidas azucaradas y alcohdlicas.
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100 y PID2022-1373190B-C21, otorgados por el MCIN/AEI/10.13039/501100011033/
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El aroma es uno de los atributos sensoriales determinantes en la aceptacién de la carne
de vacuno por parte del consumidor. Sin embargo, su perfil volatil es altamente
dinamico y depende de diversos factores tecnoldgicos y de conservacion. El objetivo de
este trabajo es evaluar el impacto del pH (normal vs. elevado), el tipo de maduracién
(en canal vs. vacio), el sistema de envasado (film, skin y MAP) y el tiempo de
almacenamiento (5 y 12 dias) sobre los compuestos odorantes de la carne.

Para abordar la complejidad de la matriz sélida y asegurar la reproducibilidad en un
disefio experimental extenso, se analizaron 120 muestras mediante microextraccion en
fase solida del espacio de cabeza acoplada a cromatografia de gases-espectrometria de
masas (HS-SPME-GC-MS), siguiendo una metodologia robusta basada en el uso de un
control externo para la correccion de la seiial [1]. El procesamiento de los datos se
realizé mediante el software PARADISe, lo que permitié una resolucion eficaz de picos
solapados gracias a la deconvolucion y una identificacién precisa de compuestos clave
incluso en concentraciones traza.

Las identificaciones de los compuestos se llevaron a cabo mediante el analisis del
espectro de masas, la comparacion de indices de retencion e inyeccién de patrones
puros. Se cuantificaron un total de 96 compuestos con actividad odorante, incluyendo
aldehidos, cetonas, acidos, alcoholes y terpenos. Los resultados muestran que el pH
elevado altera significativamente las rutas de oxidaciéon lipidica y favorece el
catabolismo aminoacidico, como sugiere el incremento de marcadores especificos como
el 3-metilbutanal, el metionol y el indol, en contraste con la mayor abundancia de
aldehidos lineales y acidos en muestras de pH bajo. Asimismo, se observd que la
maduracion y el sistema de envasado interaccionan de forma critica con el tiempo de
almacenamiento, definiendo la evolucion del aroma.

Este enfoque analitico avanzado no solo permite identificar biomarcadores de calidad y
vida util sensorial, sino que demuestra la eficacia de la integracién de métodos de
extraccién eficientes con herramientas de deconvolucion para la resolucién de
problemas reales en la industria agroalimentaria.
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Protein phosphorylation is one of the most relevant post-translational modifications
(PTMs) in biological systems, regulating key processes such as signal transduction, cell
growth, differentiation, and apoptosis. However, its analysis remains challenging due to
the low abundance of phosphoproteins and the substoichiometric nature of
phosphorylation.! Mass spectrometry (MS) is the main analytical tool for PTM analysis,
but the detection of phosphopeptides is frequently limited by their low representation
in biological samples. Therefore, selective enrichment strategies are required to
improve their detection.

Immobilized metal affinity chromatography (IMAC) is one of the most used methods for
phosphopeptide enrichment, but its performance can be affected by insufficient
specificity and binding capacity, as well as differences in metal selectivity.? In this work,
we address these limitations by developing novel metal-based nanoparticles,
particularly titanium-based materials, to enhance enrichment efficiency. These
materials were validated against commercial procedures, showing improved
performance.

Furthermore, we used ICP-MS to provide a more comprehensive evaluation of
enrichment efficiency, by the absolute quantification of phosphorous in total and
speciation analysis of phosphopeptides before and after the different stages of the
enrichment process.3 Thus, while LC-MS/MS allows phosphopeptide identification, ICP-
MS offers quantitative insight into phosphorus recovery across all fractions.
Acknowledgments
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Introduction: Olive leaf extract (OLE) represent a high-valuable source of bioactive
compounds, primarily secoiridoids and flavonoids, recognized for their potent
antioxidant and cardioprotective properties. While the acute biotransformation and
bioavailability of OLE-derived phytochemicals have been previously characterized [1,2],
the systemic impact of sustained consumption on systemic metabolic homeostasis
remains poorly understood. Identifying shifts in endogenous metabolic pathways is
crucial to unraveling the long-term health-promoting mechanisms of OLE in human
physiology and its potential to mitigate the metabolic inflexibility associated with aging.
Objectives: This study aims to evaluate the long-term effects of OLE supplementation
on the endogenous urinary and plasma metabolome in a middle-aged population,
identifying potential biomarkers of metabolic modulation. Methods: A randomized,
double-blind, longitudinal trial was conducted with 52 healthy volunteers (30 women
and 22 men) aged 45-65 years who consumed 500 mg/day of OLE or placebo for 2
months. Urine and plasma samples were collected at baseline (T0O) and post-intervention
(T2). All samples were analyzed via HPLC-ESI-gTOF-MS and raw data were preprocessed
using MZmine (v.4.7.29), followed by robust normalization, signal drift correction, and
feature filtering using the notame R package. Statistical evaluations in MetaboAnalyst
included PCAs and Volcano Plots (FC > 1.2, p < 0.05) for paired tests to highlight altered
endogenous metabolites and mitigate individual variability. Metabolite annotation was
performed by comparing experimental MS/MS fragmentation spectra with databases.
Results: Beyond the initial detection of thousands of molecular features, preliminary
results revealed 35 altered metabolites in urine, with 34 up-regulated and 1 down-
regulated, and 31 in plasma, including 18 up-regulated and 13 down-regulated features.
In plasma, OLE intervention modulated metabolic fingerprints related to lipid
metabolism, specifically affecting phospholipids and a set of acylcarnitines. This
systemic response was further supported by a concordant urinary signature
characterized by the regulation of dicarboxylic acids, such as traumatic acid and cis-5-
decenedioic. These findings suggest systemic metabolic reprogramming toward
enhanced fatty acid B-oxidation and peroxisomal w-oxidation pathways, potentially
improving lipid signaling, redox balance, and energy utilization. Conclusions: Results
from this study indicate that longitudinal OLE supplementation appears to modulate the
human native metabolome, particularly lipid-related pathways. This long-term approach
in healthy volunteers aged 45-65 years underscores the potential of OLE to influence
systemic homeostasis and lipid regulation, providing a deeper understanding of its
chronic health-promoting mechanisms.
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Alkylresorcinols (ARs), particularly 3,5-dihydroxycinnamic acid (3,5-DHCA), have been
proposed as biomarkers of dietary gluten exposure. This is especially relevant in celiac
disease, where strict adherence to a gluten-free diet is required but difficult to maintain.
Current methods to assess compliance present significant limitations, highlighting the
need for reliable, simple, cost-effective, and portable analytical approaches. Recently,
we prposed a colorimetric lateral flow assay based on the use Fast Blue (FB) doped PDMS
membrane giving rise to a selective method to determine 3,5-DHCA in urine samples [2].
However, sample pretreatment is still a limitation step towards portability. Hence, the
objective of the present work was to study different sorbent materials for micro packed
SPE (USPE) in syringe systems in order to enhance the analytical performance in terms
of portability, cost and time to approximate the implementation to clinical analysis.

For this aim, C18, divinylbenzene-N-vinylpyrrolidone (DVB co-NVP) and the MOF MUV-
10 (Ca) [3] were evaluated as sorbent materials. The parameters studied were sorbent
amount, sample volume, eluent type, and elution volume. The analytical response was
monitored by using CapLC-DAD and UV-vis spectroscopy. The evaluation of the different
materials was carried out by assessing their analytical performance (preconcentration
factor and extraction efficiency), greenness, and portability.

he results demonstrate that MUV-10(Ca) provides high selectivity due to its specific
interaction mechanism, whereas the use of DVB-co-NVP is advantageous, yielding
enhanced extraction efficiency (90%) and preconcentration factors (PF = 6). In both
cases, the precision was satisfactory (%RSD = 12%). The use of a mixed sorbent (MUV-
10(Ca)/DVB-co-NVP) enabled the development of portable syringe-based formats,
offering adequate selectivity, extraction efficiency, and portability. These findings
highlight the potential for developing portable sample pretreatment analytical devices
for assessing dietary gluten transgressions.
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AE (PID2021 124554NB-100) and to the Generalitat Valenciana (PROMETEO
CIPROM/2023/46).
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El selenio es un micronutriente esencial para el desarrollo vegetal cuya deficiencia hace
necesaria la implementacién de estrategias de biofortificacion. En este contexto, las
nanoparticulas de selenio (SeNPs) han emergido como una alternativa prometedora
frente a fertilizantes inorganicos convencionales, como el Se(VI) 1.

En este trabajo se evalué la eficacia de SeNPs, estabilizadas con quitosano (Ch-SeNPs),
de (50 + 5) nm, aplicadas por via foliar (2 mg L'!) en plantas de cebada (Hordeum vulgare)
cultivadas en sistema hidropdnico. La evaluacion se realizé comparando tratamientos
con Se(Vl) (2 mg L), tanto en ausencia como en presencia de estrés por Cd (2 mg L*
aplicado en raiz). La eficacia de las SeNPs se evaluo considerando su efecto sobre el
crecimiento vegetal, parametros fotosintéticos, metabolitos primarios y secundarios,
acumulacién de selenio y Cd, asi como la deteccion de las nanoparticulas en la parte
aérea.

Los resultados mostraron que la aplicacion de Ch-SeNPs incrementd la biomasa y la
longitud de la parte aérea respecto al Se(VI), sin afectar a la longitud radicular y mininizo
mizd la reduccidn de estos pardmetros inducida por el Cd. Los ensayos
espectrofotométricos confirmaron un aumento en el contenido de clorofila a,
sugiriendo una mejora en la capacidad fotosintética. En cuanto a los parametros
metabdlicos, las Ch-SeNPs no modificaron el contenido de polifenoles, flavonoides,
malondialdehido ni la capacidad antioxidante. Sin embargo, el Cd incrementé todos ellos
como respuesta de estrés, efecto que se atenud en presencia de Ch-SeNPs, excepto en
el caso del malondialdehido. El andlisis mediante ICP-MS evidencidé acumulacion y
traslocacion de selenio procedente de las Ch-SeNPs, siendo ambas inferiores al
tratamiento con Se(VI). La concentracion alcanzada fue de (1,90 + 0,07) mg kg! en parte
aéreay (1,7 £ 0,7) mg kg en raiz. Ademas, se observé una disminucién del contenido
de Cd tanto en presencia de Ch-SeNPs como de Se(lV) en ambas partes de la planta, lo
gue sugiere un posible efecto protector frente a este metal. Finalmente, la presencia de
Ch-SeNPs en la parte aérea se confirmdé mediante analisis por spICP-MS tras extraccion
enzimatica realizada con citrato 2 mM (pH 4,5) y Maceroenzyme R-10, asistida por sonda
de ultrasonidos.

En conjunto, estos resultados evidencian el potencial de las Ch-SeNPs como estrategia
de biofortificacion en cebada y como alternativa a fertilizantes convencionales,
mejorando la respuesta fisioldgica frente al estrés inducido por Cd.
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financiado por MCIU/AEI/10.13039/ 501100011033 and FEDER, EU.
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Trimethylamine N-oxide (TMAO) is a gut microbiota-derived metabolite associated
with inflammation and, more recently, with colorectal cancer (CRC). Its potential as a
non-invasive biomarker makes it an attractive candidate for improving CRC screening
strategies, which are currently based on fecal occult blood testing (FOBT). However,
the incorporation of TMAO into clinical workflows requires robust, scalable and
analytically validated methods. This study aimed to evaluate the analytical
performance of an enzyme-linked immunosorbent assay (ELISA) for the quantification
of TMAO in urine samples from individuals participating in a CRC screening program.

Urine samples were collected from 135 individuals undergoing routine CRC screening
after a FOBT positive result. Sample preparation was minimal and consisted mainly of
dilution followed by direct analysis using sandwich ELISA according to the
manufacturer’s instructions. Analytical performance was assessed through
calibration curves, limits of detection (LOD) and quantification (LOQ), and intra- and
inter-assay precision. Group differences were assessed using a linear model on log-
transformed TMAOQO/creatinine ratios, and discriminatory performance was evaluated
by receiver operating characteristic (ROC) analysis.

The ELISA method demonstrated adequate sensitivity for physiological
concentrations, with a mean absorbance at the LLOQ (0.067 uM) of 0.160 and at the
ULOQ (1.065 uM) of 3.079, supporting acceptable linearity across the working range.
Creatinine-normalized urinary TMAO levels were significantly higher in CRC cases than
in preneoplastic lesions (p = 0.011), negative controls (p = 0.001), and inflammatory
negative controls (p < 0.001). ROC analysis for CRC versus the remaining groups
yielded an area under the curve (AUC) of 0.769, with 71.4% sensitivity and 80.5%
specificity at the optimal threshold.

From a translational perspective, ELISA offers advantages such as simplicity, low cost,
and compatibility with high-throughput workflows. Although its analytical resolution
is lower than that of mass spectrometry, these findings support the feasibility of
ELISA for large-scale urinary TMAO measurement in CRC screening settings and
its potential as a complementary tool for non-invasive CRC detection.
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The global avocado market is dominated by the Hass cultivar due to its organoleptic
quality, transport resistance, extended postharvest life, and visible ripening through skin
colour changes. However, less-studied cultivars may represent valuable commercial,
agronomic, and nutritional alternatives. Understanding how these varieties differ from
or align with Hass in their chemical composition is essential. This study evaluated the
metabolic profiles of mesocarp samples from 31 avocado cultivars, classified into three
groups based on their genetic relationship with Hass (Hass mutants, Hass-derived
cultivars, and non-related cultivars). An untargeted metabolomics approach based on a
UHPLC—timsTOF MS platform incorporating ion mobility spectrometry (IMS) was applied
to that end.

This approach improved annotation confidence by incorporating collision cross section
(CCS) values and enabled the resolution of co-eluting isomers. Multivariate analysis
revealed clustering patterns linked to genetic background, with Hass mutants forming a
compact group, while Hass-derived cultivars showed greater variability, and non-related
cultivars the broadest dispersion, reflecting their higher metabolic diversity. At the
compositional level, the most discriminant compounds in the PLS-DA models
distinguishing Hass-derived cultivars were structurally complex glycosides, including
hydroxycoumarin derivatives. In Hass mutants, the key differentiating features were
phenolic derivatives, especially coumaric acid hexosides with group-specific isomeric
features. Non-related cultivars were distinguished by a broader diversity of glycosides,
such as glucopyranoside derivatives, rather than by enrichment in any specific subclass.

Overall, LC-IMS—MS-based metabolomics provides a robust framework for avocado
cultivar differentiation and offers novel insights into the biochemical diversity linked to
genetic background, supporting its application in breeding, quality assessment, and
varietal authentication.
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Los nifios estan expuestos diariamente a sustancias disruptoras endocrinas (EDCs) a través de la
dieta, lainhalaciény el contacto dérmico. Estos compuestos pueden suponer riesgos potenciales
para la salud y desarrollo al interferir en la regulacidn estrogénica [1]. Para detectar estos
compuestos en humanos, la orina es una matriz biolégica muy empleada ya que no es invasiva
y es de facil acceso [2]. Diversos estudios epidemiolégicos han descrito asociaciones entre
patrones dietéticos y niveles urinarios de EDCs, apoyadas por métodos analiticos sensibles como
LC-MS/MS y analisis estadisticos multivariantes [3].

Los objetivos de este estudio fueron evaluar la exposicion a 80 EDCs mediante un enfoque de
analisis dirigido, asi como investigar posibles asociaciones entre la exposicidon a EDCs y factores
del estilo de vida, incluyendo la dieta, el indice de masa corporal (IMC), el nivel socioecondmico
en nifios, etcétera. Para ello, se recogieron muestras de orina de 350 nifios de ocho afos de la
cohorte INMA en Asturias, Espafia. El analisis dirigido se realizé mediante cromatografia liquida
acoplada a espectrometria de masas en tandem de baja resolucion.

Se detectaron quince compuestos en mas del 30 % de las muestras, pertenecientes
predominantemente a las familias de los bisfenoles y las benzofenonas. Se aplicaron analisis
estadisticos no paramétricos para evaluar los patrones de exposicién en relacién con variables
de estilo de vida. Los resultados revelaron una asociacidn entre las concentraciones urinarias de
bisfenol S y el consumo de pescado (p = 0,02), lo que sugiere una tendencia hacia una mayor
exposicién con un mayor consumo. Se observé una tendencia similar para el consumo de carne
(p=0,05), mientras que no se encontroé asociacion con la ingesta de frutas y verduras (p = 0,929).
Ademas, no se identificaron relaciones significativas entre los niveles de exposicion a EDCs y el
IMC o el nivel socioeconémico.

En conjunto, este estudio proporciona una evaluacién exhaustiva de la exposicién a EDCs en
nifios con LC-MS/MS. La asociacion observada entre el bisfenol S y el consumo de alimentos de
origen animal destaca la dieta como una posible via relevante de exposicién.
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Thin-film solid-phase microextraction (TF-SPME) is a powerful sample preparation
technique that improves the extraction efficiency of conventional SPME fibers, while
maintaining fast extraction kinetics due to the efficient diffusion of the analyte through
a thin film. Among available sorbent materials, metal-organic frameworks (MOFs) have
emerged as highly valued phases in TF-SPME due to their exceptional high surface area,
and thermal and chemical stability. Besides, they are highly tunable, which allows for
the customization of selectivity toward target analytes. This study presents a simple,
scalable strategy for fabricating MOF-based thin films by integrating UiO-66(Zr) into
polymer-modified paper supports using a dip-coating approach. The fabrication process
was systematically optimized by evaluating parameters such as paper pretreatment,
drying temperature, MOF loading, and the number of coating layers. Physicochemical
characterization via PXRD, FT-IR, and SEM confirmed the successful and homogeneous
integration of the MOF into the membrane matrix. The resulting UiO-66(Zr)-based thin-
films were applied to the determination of alkyl- and chlorophenols in tap and pool
water samples using HPLC-DAD. The developed method achieved limits of detection as
low as 21.5 pg-L?' and demonstrated excellent inter-device and inter-batch
reproducibility.
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Analizar muestras bioldgicas y quimicas complejas de forma rapida y precisa es esencial
para la toma de decisiones clinicas y forenses. La espectroscopia vibracional, ofrece una
solucion portatil y rentable para estas aplicaciones. En entornos clinicos, permite
desarrollar herramientas de diagndstico rdpido, mientras que en el analisis forense
facilita la identificacion in situ de compuestos de drogas. La emergencia del machine
learning y la quimiometria ha permitido desarrollar nuevas metodologias para construir
modelos predictivos para aplicaciones clinicas y forenses en condiciones reales. Estos
enfoques dependen de conjuntos de entrenamiento representativos; no obstante, la
naturaleza sensible de las muestras clinicas y forenses suele limitar su disponibilidad,
dificultando la creacion de conjuntos de datos lo suficientemente amplios y bien
caracterizados para el entrenamiento de modelos.

Para abordar este problema, exploramos estrategias de generacion de datos sintéticos
y fusion de datos con el fin de mejorar tanto el rendimiento predictivo como la
interpretabilidad de los modelos, un factor clave para una toma de decisiones ética y
fiable en aplicaciones clinicas y forenses. Presentamos ejemplos de estos enfoques,
incluyendo la imagen vibracional multimodal, la calibracién in silico de modelos
diagnodsticos y el aumento de datos combinado con aprendizaje profundo.

En el Ambito forense, la combinacidn de estrategias de data augmentation con regresién
mediante Elastic Net permitiéd la identificaciéon semicuantitativa de sustancias
psicotropicas en un centenar de muestras decomisadas. Por otro lado, en el campo
clinico, el uso de modelos in silico facilitd la optimizacidn multiparamétrica de las
condiciones de medida, contribuyendo al desarrollo de modelos para el diagndstico de
la enfermedad renal crénica.

En conjunto, estas estrategias permiten integrar informacion espectral complementaria,
simular tipos de muestras poco representadas y desarrollar modelos predictivos
robustos. Ademas, mantienen la transparencia en la toma de decisiones, superando las
limitaciones asociadas a conjuntos de datos escasos o complejos, y respaldando analisis
precisos y éticamente responsables.
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El bioanalisis ha sido siempre una herramienta de gran importancia en medicina, debido
a su utilidad en el diagnodstico, prondstico y respuesta al tratamiento de enfermedades.
Mas especificamente, el andlisis de la saliva presenta un elevado potencial debido a la
correlacién de los niveles de biomarcadores en este fluido biolégico y la sangre, mientras
gue su recoleccidn es mas facil y menos invasiva [1]. En este trabajo se ha desarrollado
un método analitico sostenible que presenta una elevada productividad para la
determinacion de dos biomarcadores de dafio oxidativo del ADN (8-hidroxi-2’-
deoxiadenosina (80HdA) y 8-hidroxi-2’-deoxiguanosina (80HdG)) en saliva [2]. Para su
extraccion se ha empleado la microextraccion dispersiva por sorcion sobre barra
agitadora miniaturizada (Miniaturized Stir Bar Sorptive Dispersive Microextraction,
mSBSDME) [3] utilizando como sorbente un material magnético que combina
sinérgicamente las propiedades quimicas de la polidopamina (PDA) y los puntos
cuanticos de grafeno (Graphene Quantum Dots, GQDs) (CoFe;O0.@PDA/GQDs). Los
parametros analiticos obtenidos para ambos analitos, en términos de factor de
preconcentracion (3.8 y 3.2), limites de deteccién (0.10 y 0.18 ng mL1) y precision (RSD
<15 %) resultan muy adecuados para la determinacién de estos biomarcadores a nivel
de trazas en saliva. Respecto a los coeficientes de recuperacion relativa, se han obtenido
valores entre 83 y 119 %, demostrando que el efecto matriz es despreciable y, por tanto,
se puede hacer uso de la calibracion externa, empleando bisfenol S como patron
surrogado. Para demostrar la utilidad del método desarrollado, se han analizado
muestras de saliva de cinco voluntarios sanos y tres con diabetes tipo Il. Los resultados
muestran que los niveles en saliva de estos biomarcadores son mas elevados en las
personas con diabetes tipo Il respecto a los voluntarios sanos. Ademas, este trabajo
mejora algunos de los inconvenientes relacionados con la sostenibilidad de trabajos
previos dedicados al mismo propdsito.

Agradecimientos

Esta comunicacion es parte del proyecto de |+D+i PID2020-118924RB-I00 financiado por
MCIN/AEI/10.13039/501100011033, por lo que agradecen al Ministerio de Ciencia e
Innovacion (MICIN). G.P-P. agradece a la Generalitat Valenciana por la beca predoctoral
(CIACIF/2021/027). N.C. agradece a la Prince of Songkla University por el contrato OTR
2567-001.

Referencias

1. Ldpez-Juan et al. (2025) J. Pharm. Biomed. Anal., 255, 116644,
2. Peris-Pastor et al. (2025) Talanta, 295, 128351.

3. Azorin et al. (2023). Anal Chim. Acta, 1238, 340627.

Comunicaciones tipo pdster: sesiéon 1



[ { | I
p1.097 CAl 5036

A Computational Workflow for Oxylipin Annotation Confidence
in LC-MS/MS Using Diagnostic Fragment Patterns

Pablo Canadas-Miquel®®, Hana Cermakova®, Ana Gradillas®, Constantino A. Garcia®®, Coral
Barbas®, Abraham Otero?®, Alberto Gil-de-la-Fuente?®

2Departamento de Tecnologias de la Informacidn, Escuela Politécnica Superior, Universidad San
Pablo-CEU, CEU Universities, Urbanizacion Monteprincipe, Boadilla del Monte, Spain

bCentre of Metabolomics and Bioanalysis (CEMBIO), School of Pharmacy, Universidad San Pablo-
CEU, CEU Universities, Urbanizacién Monteprincipe, Boadilla del Monte, Spain

The annotation of oxylipins, a family of bioactive lipid mediators, in biological samples
using untargeted LC-MS/MS datasets is still a major challenge [1,2]. The isomeric
complexity causes a high similarity of fragmentation patterns, which complicates their
identification by MS/MS comparison metrics [2,3]. As a result, standard spectral-library
matching can rank incorrect chromatographic peaks highly, especially when similar
candidate spectra are present for the same precursor.

We developed a reproducible workflow to support oxylipin candidate prioritization in
LC-MS/MS data. From DDA LC-MS/MS mzML files, the workflow extracts MS1 precursors
and fragment-ion chromatograms, detects candidate chromatographic peaks, links
MS/MS spectra to each peak, and compares candidates against an in-house oxylipin
compound library containing 67 commercial standards designed to cover a broad range
of oxylipin subclasses. In addition to conventional modified cosine similarity, the
workflow describes whether a candidate reproduces the expected relative intensity
relationship between two diagnostic fragment-ions by comparing the observed
fragment-ion ratio with the reference ratio in a symmetric, log-scaled manner and
converting their discrepancy into a similarity score that decreases as the deviation
increases. Diagnostic fragment pairs can be manually curated or automatically selected
from reference spectra.

The workflow was benchmarked using an in-house mixed-standard dataset containing
retention-time-labelled oxylipins. Among 24 evaluated compounds, modified cosine
similarity ranked the correct peak first for 19 compounds and within the top three for
all compounds. Our method ranked the correct peak first for all 24 compounds. With a
score threshold of 0.60, cosine-only scoring accepted 23 compound assignments,
including 4 false positives, whereas our score accepted 20 assignments, all true
positives, while retaining 24/24 rank-1 accuracy.

These preliminary results suggest that diagnostic fragment-ratio evidence can
complement spectral similarity scoring and help reduce false-positive oxylipin
annotations especially among very similar compounds. Overall, this work provides a
transparent and reusable framework for assessing oxylipin annotation confidence rather
than a black-box identification model.
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Breathomics is the systematic profiling of volatile organic compounds (VOCs) in exhaled
breath as a non-invasive readout of metabolic status. Robust identification of VOC
fingerprints is critical to define clinically meaningful metabotypes for precision medicine
and to link breath signals to their biochemical origins in health and disease (1). However,
translation is still limited by major analytical and methodological barriers: (i) the
extreme chemical diversity of the breath volatilome at ultra-trace concentrations
(typically ppb—ppt), and (ii) the absence of standardized, broadly accepted procedures
for offline breath sampling and storage, which drives high inter method variability.

Gas chromatography—mass spectrometry (GC—MS) remains the reference platform
because it combines high chromatographic resolution with structural information in
complex matrices (2). Thermal desorption (TD) tubes are widely used for gas phase
collection and preconcentration, yet they require specialized and costly
instrumentation. Solid phase microextraction (SPME) offers a robust, cost effective,
automatable alternative—particularly when coupled to strategies that enhance analyte
focusing (1).

Here we report a comprehensive optimization of a cryotransfer assisted HS-SPME-GC—
MS workflow designed to maximize sensitivity for breath VOCs. Human breath was
collected in Nalophan bags, then VOCs were cryogenically concentrated and vacuum
transferred into a headspace vial prior to extraction. Key parameters were
systematically evaluated, with emphasis on sorbent selection and packing mass: ten
sorbents were screened both individually and as tailored mixtures to balance adsorption
capacity with efficient thermal desorption. Breath bag volume was optimized to push
detection limits into the ultra-trace domain. To further enrich headspace VOCs and
mitigate humidity driven suppression, salting out was explored using hygroscopic
compounds. Operational variables (incubation/extraction time and temperature) and
sample stability were optimized to expand volatilome coverage and ensure robustness
under clinically realistic constraints.

Finally, because the alveolar fraction is enriched in endogenous VOCs, a controlled
breathing protocol was implemented to maximize biological representativeness.
Overall, this optimized cryotransfer HS-SPME-GC—MS framework enables high
throughput, highly sensitive discovery of disease associated VOC signatures across
diverse pathological states.
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Per- and polyfluoroalkyl substances (PFAS) are synthetic chemicals widely used due to
their thermal and chemical stability, and resistance to degradation. Known as “forever
chemicals”, their environmental persistence and global distribution have led to
regulatory actions under the Stockholm Convention (SC), including PFOS (2009), PFOA
(2019), and PFHxS (2022). This study assesses the presence of PFAS in the Duero river
(Spain) between 2013 — 2024 to investigate spatial-temporal trends, sources of
pollution, and the effectiveness of the SC regulations implementation.

Samples were filtered with pre-combusted glass fiber filters (0.7 um) and spiked with $3C
standards. The extraction and preconcentration of the sample by solid phase extraction
(SPE) were performed using Strata X cartridges. The elution was carried out with 0.1 %
ammonia in MeOH, and extracts evaporated and reconstituted to a final volume of 200
puL. A UPLC-MS/MS system using a Xevo TQS (Waters, Milford, USA) was used for
instrumental determination. For chromatographic separation, an Acquity UPLC BEH C18
column was used. The UPLC system was also equipped with a VanGuard™ BEH C18 pre-
column, as well as an isolator column. lonization in the triple-quadrupole mass
spectrometer was performed in negative mode (ESI-) and acquisition in
multiple-reaction-monitoring (MRM) mode. Analytical performance showed good
linearity (R* > 0.99), recoveries of 70 — 130 %, and LOQs in the low ng/L range. The
proposed method can potentially analyze up to 27 linear and 3 branched PFAS.

Median concentrations of PFOS, PFOA, and PFHxS were 0.50, 0.30 and 0.16 ng/L,
respectively, with PFOS predominating (PFOS > PFOA > PFHxS). Although PFOS levels
remained below the maximum allowable concentration (MAC = 36 ug/L), several sites
approached up to 50 % of the annual Environmental Quality Standard (AA-EQS) set (0.65
ng/L). PFAS concentrations showed spatial variability, with lower levels at headwaters
and higher values near urban areas. These results highlight the global occurrence of
PFAS in river water and support the need for further monitoring and regulatory actions.
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En los ultimos anos, la preocupacién por los efectos adversos de las sustancias per- y poli-
fluoroalquiladas (PFAS) sobre la salud humana ha aumentado de forma notable [1]. Estos
compuestos, caracterizados por su alta persistencia han sido objeto de creciente atencion
regulatoria, lo que ha llevado a la Comisiéon Europea a reforzar su control incluyendo nuevas
Directivas que regulan su presencia en agua de bebida y también en ciertos alimentos (Directiva
(UE) 2020/2184 y Reglamento (UE) 2023/915). Por ello, el desarrollo de métodos analiticos
sensibles y robustos para su determinacion en matrices bioldgicas humanas resulta esencial para
la monitorizacién de la exposicidn.

El objetivo de esta investigacion fue desarrollar una metodologia analitica basada en
cromatografia liquida acoplada a espectrometria de masas en tandem (LC/MSMS) para la
determinacidn de 25 PFAS en orina humana. Se evaluaron diferentes fases estacionarias para la
separacion de los compuestos ya que los congéneres que presentan un menor numero de
atomos de carbono (C1-C4) suponen un desafio analitico adicional debido a su elevada
polaridad, lo que dificulta su determinacién mediante cromatografia liquida cuando se utilizan
fases estacionarias convencionales, como las basadas en cadenas octadecilsilano. [2] Las
muestras se prepararon mediante dilucién de la orina tras precipitacion con disolvente organico
y filtracion.

El método se validé en términos de linealidad, repetibilidad, exactitud y limites de cuantificacion
instrumentales y se aplic6 de manera preliminar a 40 muestras reales de voluntarios
estratificadas por sexo y entorno de residencia (rural y urbano).

Se identificaron un total de 10 congéneres en las muestras analizadas, siendo los compuestos
determinados en mayor concentracion en los cuatro grupos de muestras PFAS de cadena ultra-
corta (C1- y C3-sulfonatos) y corta (C4-carboxilato). Los resultados obtenidos ponen de
manifiesto un elevado nivel de exposicidn a estas sustancias y evidencian la necesidad de
ampliar la biomonitorizaciéon a otras matrices biolégicas con el fin de evaluar la posible
bioacumulacién y diferentes niveles de excrecidn de los distintos congéneres.
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Hacia un bioanalisis no invasivo y rapido: determinacion de
biomarcadores en saliva mediante microextraccion dispersiva
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El bioanalisis es de gran importancia para la sociedad y constituye una disciplina
cientifica muy activa en la actualidad. La busqueda de metodologias diagndsticas
oportunas, precisas, viables y no invasivas es una tarea urgente tanto para médicos
como para cientificos. En este contexto la saliva ha emergido como una matriz
altamente prometedora en bioandlisis debido a que su recogida es sencillay no invasiva,
asi como a la correlacidon existente entre las concentraciones de determinados analitos
en saliva y sangre. Sin embargo, su naturaleza como fluido biolégico presenta una
elevada complejidad, sumada a que los compuestos de interés se encuentran a muy
bajas concentraciones, lo que convierte la etapa de preparaciéon de muestra en un paso
critico del proceso analitico. Ademas, los métodos de alta productividad son muy
necesarios en bioandlisis, ya que en este campo se procesan un gran numero de
muestras que requieren resultados rapidos. En este contexto, las técnicas de
microextraccién han adquirido un papel destacado al proporcionar estrategias rapidas,
eficientes y sostenibles, y en especial las basadas en la dispersidén de la fase aceptora en
el seno de la muestra, ya que presentan cinéticas de extraccion mas rapidas que las no
dispersivas. En esta comunicacién se resumen las tendencias observadas hasta el
momento en el uso de técnicas de microextraccién dispersivas como estrategias
eficientes en el andlisis de saliva, y se presentan diferentes metodologias analiticas
desarrolladas recientemente por nuestro grupo de investigacién basadas en el uso de la
microextraccidn dispersiva por sorcion sobre barra agitadora miniaturizada (mSBSDME)
[1] y la microextraccion dispersiva en punta de pipeta (PT-DSPE) [2], ambas aplicadas a
la determinacién de diversos compuestos como biomarcadores de estrés oxidativo,
hormonas y estupefacientes en saliva [3].
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En la actualidad, existen en Espafia dos farmacos que contienen ketamina como principio activo:
anéstesico, racémico (ej. Ketalar®); y antidepresivo, solo enantiémero S (Spravato®) [1]. Por otro
lado, estd aumentando el uso ilicito de la ketamina, principalmente en su forma racémica. Por
ello, en este trabajo se combina el andlisis enantiomérico de aguas residuales con fines
epidemioldgicos (WBE) y se cruzan estos resultados con los datos obtenidos de dispensacion
hospitalaria para conocer si existe un uso ilicito de esta sustancia y, en caso de haberlo, cuél es
su alcance [2]. Para realizar estos analisis se desarrollé una metodologia analitica que permite
detectar y cuantificar los enantidmeros de la ketamina y su principal metabolito de excrecion, la
norketamina, mediante inyeccidon directa en cromatografia de liquidos con una columna quiral
acoplada a espectrometria de masas en tdndem. En paralelo, se analizaron muestras de
ketamina suministradas por consumidores. El método fue validado de forma integral mostrando
valores de LOQs de 0.9-10 ng/L, recuperaciones de 78-114% y RSD<16% y aplicado a localidades
de Galicia y el Pais Vasco. En cuanto a los resultados, por un lado, se observa que las muestras
proporcionadas por los consumidores contienen una mezcla racémica de ketamina, algo que
encaja con los datos presentes en la bibliografia. Por su parte, el analisis de agua residual
demostré que existen diferencias claras de consumo entre Galicia y el Pais Vasco, con valores
de masas normalizadas por poblacién diez veces superiores en esta ultima regién. Observando
el analisis enantiomérico, se puede ver que hay un pequefio enriquecimiento del enantiémero
R tanto para ketamina como para norketamina. Por ultimo, se comparé la ketamina encontrada
en el agua residual con la esperada proveniente de la dispensacién hospitalaria, observando
diferencias importantes siendo siempre mayor la encontrada en el agua residual. Esto implica la
existencia de un consumo ilicito de ketamina en las localidades estudiadas.
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Los microARNs son pequefias moléculas de ARN no codificante que regulan la expresion
génica y desempeiian un papel clave en procesos patolégicos como el cancer, lo que los
convierte en dianas terapéuticas prometedoras.! Sin embargo, su aplicacién clinica se
ve limitada debido a su baja estabilidad y concentracién. En este contexto, las
nanoparticulas metalicas funcionalizadas con ADN han emergido como posibles
vectores para el reconocimiento especifico de miRNAs, aunque su evaluacidn requiere
metodologias analiticas avanzadas capaces de estudiar estos procesos a nivel celular.

El objetivo de este trabajo es desarrollar una plataforma bioanalitica para detectar y
cuantificar el miRNA intracelular miR-16-5p en diferentes modelos de cancer. Para ello,
AuNPs conjugadas con secuencias de ADN parcialmente complementarias al miRNA
diana se incubaron con diferentes lineas celulares tumorales (A549, A375, HepG2 y
A2780). El grado de internalizacion de la sonda se evalué mediante citometria de masas
(CyTOF), permitiendo diferenciar entre AuNPs libres y asociadas a células intactas. Tras
la lisis celular, se aplicdé una estrategia de captura con sondas magnéticas y se
cuantificaron los niveles del miRNA mediante Single Particle ICP-MS.2

Se observaron diferencias en la captacion de la sonda entre lineas celulares, asi como su
capacidad para reconocer especificamente el miR-16-5p y permitir su cuantificacion sin
necesidad de amplificacidn. En conjunto, la combinacion de citometria de masas y SP-
ICP-MS constituye una herramienta robusta para el estudio de la interaccion célula-
nanoparticula y el andlisis cuantitativo de miRNAs intracelulares, con potencial
aplicacién en la evaluacién de nanotransportadores para terapias basadas en miRNA.

Referencias
1. Loganathan et al. (2023). Funct. Integr. Genomics, 23, 33.
2. Gonzalez-Morales et al. (2025). Nano Lett., 25, 11492.
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La contaminacion atmosférica constituye uno de los principales problemas ambientales
y de salud publica a escala global, siendo el material particulado (PM) uno de sus
componentes mas perjudiciales. Estas particulas proceden tanto de fuentes naturales
como antropogénicas y estan asociadas a efectos adversos sobre la salud, especialmente
a nivel respiratorio y cardiovascular. Las particulas finas (PMy,s), presentan mayor riesgo
debido a su capacidad de penetrar en el sistema respiratorio y alcanzar el torrente
sanguineo. En areas urbanas, el trafico rodado representa una de las principales fuentes
de PM35. Ademas de las emisiones de escape de los vehiculos, el PM es generado como
resultado del desgaste de los frenos, neumaticos y pavimento. Estas emisiones son una
fuente relevante de nanoparticulas metalicas, actuando el PM como una matriz que los
transporta y acumula, pudiendo aumentar su reactividad e impacto sobre la salud.

Por todo ello, el objetivo de este trabajo fue el desarrollo de un método analitico para
la determinacién de nanoparticulas metalicas de Cu, Sn y Sb en muestras de PMys
recogidas en filtros de aire atmosférico. En primer lugar, se determind la concentracién
total de Cu, Sn y Sb mediante espectrometria de masas con plasma de acoplamiento
inductivo (ICP-MS) tras realizar una digestion acida asistida por microondas
(HNO3/H;0). Las medidas se realizaron en modo KED utilizando He como gas de colisidn
y la calibracién se llevé a cabo mediante el método de adicidn estandar (5-150 pg L?),
empleando Rh como patrén interno.

Posteriormente, se llevd a cabo la extraccion de nanoparticulas de Cu, Sn y Sb mediante
sonicacién en presencia de hidréxido de tetrametilamonio (TMAH) como agente
extractante. Se optimizaron pardmetros como la concentracion y volumen de TMAH, asi
como el tiempo de sonicacion, con la finalidad de maximizar la recuperacion de NPs. La
determinacién de las nanoparticulas se realizd mediante espectrometria de masas con
plasma de acoplamiento inductivo en modo de particulas individuales (spICP-MS), tras
la filtracion de los extractos con filtros de celulosa de 5,0 um. Los resultados mostraron
que las condiciones de extraccidn influyen en el nimero de NPs metdlicas detectadas,
observandose un incremento a concentraciones de TMAH y tiempo de ultrasonidos mas
bajos, lo que sugiere una mayor eficiencia de extraccidn en condiciones alcalinas mas
suaves.
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Despite the success of solid-phase microextraction (SPME) in the field of sample
preparation, the use of traditional commercial polymer-based coatings presents notable
drawbacks, particularly regarding chemical degradation, thermal instability, and low
selectivity. Thus, research has shifted toward integrating novel materials as sorbent
phases. In this sense, metal-organic frameworks (MOFs) are excellent candidates due to
their inherent porosity, impressive surface areas, and customizable chemical
functionalities. However, the integration of MOFs into SPME fibers is complex. Standard
methods often rely on polymeric binders or adhesives, which can introduce unwanted
background noise. This study moves away from traditional binder-based composites by
exploring advanced surface strategies designed to create a direct, robust anchoring of
the MOF to the fiber support (1). This approach ensures highly uniform and robust
coatings. To validate the performance of these MOF fibers, they were applied for the
extraction of a diverse set of polycyclic aromatic hydrocarbons (PAHs) as a proof-of-
concept performance, utilizing gas GC-MS for their determination. The results
demonstrate that this direct-growth approach provides superior performance when
compared to standard methods.
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Since the mid-20th century, European eel populations have declined dramatically, with
recruitment decreasing by more than 95% over the last five decades. This critically
endangered species is affected by multiple stressors, including overfishing, habitat
fragmentation, loss of ecological connectivity, and infections by bacteria, viruses, and
macroparasites. Climate-related changes linked to industrialization and globalization
have further contributed to the decline of Mediterranean eel populations.

Chemical contamination of aquatic environments, including heavy metals,
pharmaceuticals, drugs of abuse, and pesticides, has also been implicated in the decline
of European eel stocks. Many of these contaminants may interfere with nervous system
function, induce tissue lesions, and cause behavioural alterations that impair migration
and reproduction. However, data on potentially neurotoxic pollutants in eel brain tissue
remain scarce.

This study investigated the bioaccumulation of neurotoxic contaminants, including
pharmaceuticals, pesticides, and drugs of abuse, in European eel brain samples from the
Pyrénées-Orientales and selected sites in Catalonia. Brain tissue samples (20-200 mg)
were homogenized by bead beating with 0.5 mL of cold acidified acetonitrile/methanol,
followed by 15 min of ultrasonic extraction and centrifugation. Extract purification was
performed using dispersive pipette extraction cleanup with HybridSPE DPX tips. The
procedure was automated on a Hamilton Robotics platform to increase throughput,
reduce manual handling and errors, and minimize sample and solvent consumption.
The method was applied to eel samples from the lower Tét, Tech, Verdouble, Llanga,
Tordera, Besos, and Llobregat Delta river ponds, as well as the Canet-Saint-Nazaire,
Salses-Leucate, Els Aiguamolls de I’Alt Emporda, and Aiguamolls del Baix Ter
lagoons/wetlands.

Compound identification and quantification were carried out by liquid chromatography
coupled to a Thermo Orbitrap Eclipse Tribrid high-resolution mass spectrometry system,
using wide-scope target screening workflows. The automated DPX-tip cleanup was
rapid, enabling simultaneous preparation of multiple samples within minutes.
Preliminary results revealed several emerging contaminants in eel brain tissue, with
pesticides among the most frequently detected compounds.
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The increasing global population makes pesticides often necessary to control pests,
improve crop yields, and achieve greater quantities of food to sustain the population,
while ensuring environmental sustainability and low risks for human health. The present
study is included in a coordinated project that aims at evaluating the behaviour and
environmental fate of pesticides in soils dedicated to maize crops, with and without
amendment with biochar as mitigation agent. As a final goal, all this knowledge should
allow national and regional authorities to use the risk assessment based on realistic
conditions as a decision scheme tool for the recommendation of those pesticides with
lower environmental impact in the specific maize crops scenarios. The study of the effect
that biochar exerts on the degradation and the metabolites generated is a topic very
little studied. Once applied to soils, pesticides can undergo biotic, abiotic, or
physicochemical transformation processes (photolysis, (bio)degradation, leaching,
adsorption-desorption). Therefore, it is essential to study all these processes and to
identify and quantify the parent pesticides and their potential transformation products
that can be transferred to food and environmental matrices. Four compound families
are covered: two sulfonylureas (nicosulfuron/rimsulfuron), a biopesticide (spinosad), a
triketone (mesotrione) and a pyridine (florpyrauxifen-benzyl). A field study was
conducted over maize plots (300 m?), with and without biochar, to evaluate the fate and
degradation of the post-emergent pesticides applied. Five sampling campaigns were
scheduled, between 2 days and 30 days after the herbicide application, collecting two
soils cores for each subplot (3x5 m), corresponding to two different soil profiles, 0-10
cm and 10-30 cm. The soil samples were extracted using an optimized QUEChERS
method and the analyses were performed by ultra-high performance liquid
chromatography coupled to high resolution mass spectrometry (UHPLC-QTOF-HRMS).
The first results show that nicosulfuron/rimsulfuron were quickly degraded, with DT50
lower than 10-15 days for many of them. On the other hand, mesotrione was more
stable than the two sulfonylureas while florpyrauxifen-benzyl was still quantified at
quite high levels even after 30 days. Transformation products of rimsulfuron were
detected from the first week after application until fourth week, but at low
concentrations. The assessment of the biochar effect on the pesticide behaviour and
fate is in progress.
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Las turberas son ecosistemas de gran valor para la conservacion de la biodiversidad y esenciales
en la lucha contra el cambio climatico. Esto ha llevado a su inclusién en la Directiva Europea
Habitats para la conservacion de habitats naturales y fauna y flora silvestre.

En Galicia se desarrolla la mayor diversidad tipoldgica de todo el sur europeo, sin embargo, la
caracterizacion de aquellas incluidas en el subtipo de turberas calcéreas ha sido practicamente
nula. Ya que la caracterizacién de estos ecosistemas es fundamental, el objetivo de esta
investigacion ha sido estudiar el contenido elemental en las aguas de tres turberas calcareas de
Galicia, una de ellas con influencia maritima.

Para ello se realizo la determinacién de metales (Al, As, Ba, Ca, Cd, Cr, Cs, Cu, Fe, K, Mg, Mn, Na,
Ni, P, Pb, Rb, S, Sc, Se, Sr, Th, Ti, U, V, W, Zn y Zr) mediante plasma de acoplamiento inductivo-
espectrometria de masas (ICP-MS) y plasma de acoplamiento inductivo con espectrometria de
emision optica (ICP-OES). Se estudiaron las caracteristicas analiticas de los métodos
desarrollados, los cuales mostraron una buena repetibilidad, limites de deteccién adecuados, y
buenas recuperaciones y exactitud (material de referencia certificado T-23.3 de agua de lago,
National Water Research Institute, Canada).

Los resultados obtenidos revelaron que las concentraciones de Ca, K, Mg y Na eran mayores
para aquellas zonas con un mayor pH. El Zr no fue detectado en ninguna de las muestras;
mientras que Al, Sc, Se, Th, Ti y W no se detectaron en funcién de la zona de muestreo. La
comparacion realizada de las concentraciones en las distintas areas reveld diferencias
significativas en los elementos propios de las turberas calcareas, lo que puede relacionarse con
una diferencia entre habitats.
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La espectrometria de masas con ionizacidn por electrospray secundario (SESI-MS) se ha
revelado desde sus inicios en 1999 como una técnica potente para el andlisis en tiempo
real y no invasivo de compuestos organicos volatiles (VOCs) en matrices complejas,
como el aliento exhalado o el espacio de cabeza de muestras de microorganismos,
alimentos o explosivos. No obstante, a pesar de su elevada sensibilidad y de requerir
una preparacién minima de muestra, su aplicacion rutinaria se ve aun limitada por
importantes desafios metodoldgicos.

El objetivo de esta comunicacién es evaluar criticamente las principales limitaciones de
la técnica SESI-MS y discutir las estrategias recientemente propuestas para superarlas,
centrandose en la cuantificacion, la identificacién de compuestos y la estandarizacion.

La cuantificacion sigue siendo compleja debido a efectos de matriz, incluyendo la
supresidon ionica y la competencia entre iones, que afectan significativamente a la
estabilidad de la sefial y a la reproducibilidad. Estrategias como el spectral stitching, la
adicion estandar y los sistemas avanzados de generacion de patrones en fase gas han
demostrado ser prometedoras para mejorar la robustez analitica.

La identificacion de compuestos se ve dificultada por la ausencia de separacion
cromatografica, lo que da lugar a espectros complejos con senales solapadas e
interferencias isobaricas. Entre las soluciones emergentes destacan técnicas avanzadas
de fragmentacién, como IQAROS (incremental quadrupole acquisition to resolve
overlapping spectra), el uso de bases de datos espectrales especificas y la validaciéon
complementaria mediante GC-MS o LC-MS. Ademas, la falta de protocolos
armonizados contribuye a una elevada variabilidad entre estudios. En este sentido,
recientes avances subrayan la importancia de establecer procedimientos
estandarizados, sistemas de control de calidad y estrategias de validacion multicéntrica
que garanticen la reproducibilidad.

En conjunto, la resolucidn de estas limitaciones analiticas y metodoldgicas resulta
esencial para la implementacion fiable de la técnica SESI-MS en aplicaciones clinicas,
ambientales e industriales.
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La determinacién simultanea de biomarcadores a nivel celular constituye un reto
analitico relevante en el estudio del cancer de mama, especialmente en el contexto de
la heterogeneidad tumoral. Los principales marcadores de cancer de mama en tejido se
analizan mediante inmunohistoquimica (IHC) en biopsias para determinar el subtipo,
prondstico y tratamiento. Los fundamentales son los receptores de estrégeno (RE),
progesterona (RP), HER2 y Ki-67.

En este trabajo se presenta una estrategia multiparamétrica basada en CyTOF
(citometria de masas) para la cuantificacion simultaneas en células individuales de la
expresion de biomarcadores clave en cdncer de mama [1]. Se disefid un panel de
anticuerpos dirigidos frente a los receptores de estrogeno (ER), progesterona (PR) y el
receptor 2 del factor de crecimiento epidérmico humano (HER2), conjugados con
diferentes metales, lo que permite su deteccion simultanea sin solapamiento espectral.
Ademas, se afiadid un marcador del receptor de transferrina (TfR1) como posible
estrategia de seguimiento adicional de tipo celular, un intercalador de iridio y un
medidor de viabilidad celular de rodio. Mediante la aplicacion de una estrategia de
cuantificacion novedosa, se establecieron los niveles cuantitativos de expresiéon de cada
uno de los marcadores. El método se aplicd a distintas lineas celulares representativas
de subtipos de cancer de mama.

La metodologia desarrollada permitid obtener perfiles diferenciales de expresién
cuantitativa de los biomarcadores estudiados entre las distintas lineas celulares,
evidenciando la capacidad de la técnica para discriminar fenotipos celulares de forma
cuantitativa [2]. Asimismo, con el objetivo de aplicar el método a muestras mas
complejas, se realizd una disgregacion de tejido mamario en células individuales,
seguido de su marcaje con el mismo panel de anticuerpos, para evaluar la aplicabilidad
del procedimiento en muestras de tejidos.

Los resultados ponen de manifiesto el potencial de la citometria de masas cuantitativa
como herramienta analitica para la determinacion simultdanea de biomarcadores en
cancer de mama, destacando su utilidad para el estudio de la heterogeneidad celular y
su posible implementacion en el analisis de muestras bioldgicas complejas.
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Magnetic ionic liquids (MILs) are a class of ionic liquids (ILs) and, therefore, solvents that
exhibit negligible vapor pressure at room temperature, high thermal and chemical
stability, and a great ease of structural modification. MILs are characterized by the
presence of a paramagnetic component, either in the cation or in the anion (a feature
absent in conventional ILs), generally of a metallic nature, which is responsible for
enabling these solvents to respond to an external magnetic field.

Among the applications of MILs in analytical chemistry, their use as extraction solvents
in dispersive liquid—liquid microextraction (DLLME) is particularly noteworthy. DLLME is
a rapid and miniaturized technique that uses very low volumes of an extraction solvent
(a few microliters) and sample (a few milliliters) to extract and preconcentrate analytes
from samples of different nature. The limiting step in DLLME is centrifugation, which is
required to separate the solvent containing the extracted analytes from the remaining
sample components. The use of MILs in DLLME eliminates the need for the
centrifugation step, requiring only a simple and rapid magnet-assisted separation.

The aim of this work is to employ a MIL based on a paramagnetic cation and to use it in
DLLME for the analysis of human urine (a complex matrix), monitoring biomarkers and
endocrine disruptors. The MIL-DLLME method will be used together with high-
resolution chromatography and fluorescence and ultraviolet detection.
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Uno de los pasos fundamentales en el diagndstico de muchas enfermedades consiste en
la determinacién de una serie de biomarcadores en fluidos bioldgicos del paciente.
Cuando se contrae una enfermedad, las rutas metabdlicas del organismo se ven
afectadas vy, con ello, las concentraciones de metabolitos presentes en el citosol celular
se modifican. Esto provoca cambios en los niveles de los fluidos biolégicos, por lo que su
determinacién puede emplearse para el monitoreo de enfermedades, convirtiéndose
en excelentes biomarcadores moleculares [1]. La complejidad de las matrices biolégicas
y los bajos niveles en los que la mayoria de los metabolitos estan presentes, sumado a
la necesidad de consumir el menor volumen de muestra posible, convierten a las
técnicas de microextraccién en una excelente alternativa para la preparacion de
muestra en el marco del analisis clinico. En esta comunicacion se ponen de manifiesto
metodologias analiticas desarrolladas recientemente por nuestro grupo de
investigacion en las que se involucra el uso de la microextraccion en la determinacién
de diferentes biomarcadores moleculares relacionados con distintas enfermedades o
canceres en fluidos bioldgicos, como sangre, orina o saliva. Esta ultima ha cobrado
importancia en el ambito del bioanalisis con motivo de la poca invasividad del muestreo
y la alta correlacion de niveles con sangre [2]. Como hoja de ruta se propone que los
esfuerzos se centren en tomar las metodologias ya descritas como punto de partida y
adaptarlas al analisis de rutina.
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El objetivo principal de este estudio fue evaluar la viabilidad del uso de la fluorescencia
de rayos X portatil (pXRF) para la determinacién de nutrientes en hojas y suelos
agricolas, asi como optimizar las estrategias de medicidn asociadas.

Se han establecido las mejores condiciones de medida mediante pXRF en hojas frescas,
y se ha evaluado el efecto de la superficie foliar expuesta al haz de rayos X, la posicién
de medida vy la repetibilidad de la sefial. Se ha comparado la composicién elemental
foliar entre los diferentes cultivos estudiados (hojas de naranjo y de caqui), tanto en
hojas frescas como secas, y se ha evaluado la influencia de la orientacién cardinal en el
arbol sobre la distribucién de los nutrientes. Para validar los resultados obtenidos con
pXRF se han comparado con los determinados mediante técnicas como ICP-OES, previa
digestion en tubo abierto.

Se ha estudiado también la variabilidad de los nutrientes contenidos en los suelos
agricolas mediante pXRF, considerando la distancia del muestreo respecto del tronco
del arbol.

Los resultados han mostrado que la orientacidn y el apilamiento de las hojas influyen
significativamente en las mediciones de pXRF, mientras que la posicion de la medida en
la hoja no lo hace. Se han observado diferencias en la composicidon de nutrientes entre
especies de cultivo y zonas de cultivo, lo que refleja efectos fisioldgicos. En los suelos,
no se observd una influencia significativa de la posicién del muestreo, orientacién y
distancia, respecto al arbol en las condiciones estudiadas.

La comparaciéon de los métodos de digestion demostro que la digestion en tubo abierto
proporciona resultados comparables a la digestion por microondas, ofreciendo una
alternativa mas sencilla y rentable. Por ultimo, se han obtenido buenas correlaciones
entre pXRF e ICP-OES para algunos elementos, especialmente a concentraciones mas
altas, lo que confirma el potencial de pXRF como técnica alternativa.
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El consumo de drogas y el uso indebido de productos farmacéuticos representan un
grave desafio de salud publica y socioecondmico. A nivel mundial, la UNODC estimé 316
millones de consumidores en 2023, un aumento del 28% respecto a la década anterior
[1]. En Espafia, destaca el incremento del 250% en el uso de antidepresivos desde el afio
2000, registrando 150 dosis diarias por cada 1000 habitantes, con mayor prevalencia en
edades avanzadas [2]. Para abordar esta problematica, la Epidemiologia Basada en
Aguas Residuales (WBE, por sus siglas en inglés) se consolida como una herramienta
objetiva y en tiempo real [3]. Mediante la cuantificacidn de biomarcadores quimicos en
aguas residuales brutas, la WBE estima el consumo per capita, superando las
limitaciones éticas y los sesgos de autodeclaracién de las encuestas tradicionales,
ofreciendo asi una visidn precisa del exposoma comunitario.

Este estudio evalla la correlacion entre los datos obtenidos mediante WBE y diversos
determinantes socioecondémicos (renta, desempleo, nivel educativo y envejecimiento
poblacional) en municipios rurales de baja densidad de la provincia de Valencia,
comparandolos con nucleos urbanos de mayor tamafio. Los datos se normalizaron en
funcién del caudal de entrada de las depuradoras y la poblacién servida, obteniendo la
carga diaria normalizada por cada 1000 habitantes. El analisis revela correlaciones
significativas en los patrones de consumo. Se identificé una correlacion directa entre el
consumo de estimulantes (anfetamina, metanfetamina, MDMA) y ketamina con el
tamafio de la poblacion. Asimismo, el uso de ketamina mostré una correlacién directa
con la renta per capita municipal. Por el contrario, el consumo de cocaina no evidencid
relacion con la dimensién del municipio, consumiéndose equitativamente en
poblaciones grandes y pequeiias. Se observaron correlaciones inversas entre el
consumo de THC y ketamina con los indicadores de envejecimiento, asociandose a
poblaciones mas jovenes (en consonancia con la literatura previa). Finalmente, el
consumo de tabaco mostrd una relacion indirecta con la tasa de desempleo.

Estos hallazgos demuestran cémo la estructura demografica y socioecondmica modula
los patrones de consumo, proporcionando evidencia clave para disefiar intervenciones
de salud publica y estrategias de apoyo social mas precisas, adaptadas a los desafios
especificos de los entornos rurales.
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The invasive brown macroalga Rugulopteryx okamurae (RO), native to the northwest Pacific, has rapidly
spread across the Mediterranean and northeastern Atlantic coasts over the last decade, particularly since
its introduction in the Strait of Gibraltar. Its proliferation has caused severe ecological disruption, including
the displacement of native species, alteration of benthic ecosystems, and significant economic losses'. In
this context, its valorization has emerged as a promising mitigation strategy, with the identification of
bioactive compounds representing a key step. However, most studies addressing bioactive constituents,
such as phenolics, rely on total content assays, lacking detailed molecular-level characterization.

In this work, a comprehensive phytochemical profiling of RO was performed using a non-targeted high
performance liquid chromatography—high-resolution mass spectrometry (HPLC-HRMS) approach. A
microwave-assisted extract was analyzed using an Agilent 1290 HPLC system coupled to an Agilent 6545
quadrupole time-of-flight (QTOF) mass spectrometer. Chromatographic analysis was carried out following
the conditions outlined by previously studies with minor changes®. Raw data were converted using
MSConvertGUI and processed in MZmine 4.9.14, including mass detection, chromatographic
deconvolution, alignment, and isotopic grouping. Feature annotation and molecular formula prediction
were performed using Sirius 6.3.4, supported by literature-based dereplication strategies.

A total of 89 features were annotated, predominantly diterpenoids, along with phenolic compounds, fatty
acids, and alkaloids, revealing a chemically diverse metabolome. The applied workflow enabled level 2—-3
annotations according to the Metabolomics Standards Initiative, based on accurate mass measurements,
isotopic pattern fidelity, and MS/MS fragmentation matching. Several diterpenoid-like structures were
consistently observed, suggesting this class as a major contributor to the bioactive potential of RO. These
results significantly expand previous studies limited to bulk assays and highlight the importance of high-
resolution analytical techniques for detailed metabolite characterization.

Overall, this study demonstrates the robustness of HPLC-HRMS-based metabolomics workflows for the
comprehensive chemical profiling and dereplication of marine invasive species. The identification of
structurally diverse bioactive compounds supports the potential valorization of RO as a sustainable source
of high-value metabolites, contributing to both environmental mitigation and natural product discovery.
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An automatic multisyringe flow injection analysis (MSFIA) system coupled to
chemiluminescence (CL) detection was developed for the determination of the
superoxide anion half-life in diverse aqueous matrices. Due to the inherently short
lifetime of superoxide in water, an accurate quantification in real agueous samples
remains challenging.

The proposed method utilized the Cypridina luciferin analog MCLA as a highly sensitive
and selective CL probe for superoxide detection. Superoxide standards in dimethyl
sulfoxide (DMSO) were used for flow system calibration, exploiting the enhanced radical
stability in this solvent and its disproportionation kinetics to generate a full calibration
curve from a single standard injected at controlled time intervals. Half-life values in
aqueous media were determined by studying the generation/decay kinetics of the
radical obtained via the xanthine/xanthine oxidase enzymatic system. The analytical
manifold was enhanced using a 3D-printed flow cell holder and PFA tubing to maximize
the elicited light collection.

Experimental results showed that while superoxide in DMSO follows first-order decay
kinetics with a half-life of 29.6 + 1.5 minutes, half-life values in aqueous matrices ranged
from 2.2 s in seawater to 8.3 s in marine culture medium. The flow method achieved an
experimental LOQ of 126 fmol L and a linearity up to 6.3 nmol L' with relative
recoveries ranging from 88 to 108%. These results highlight the potential of the system
for environmental and biomedical reactive oxygen species monitoring with on-site
implementation as a natural next step toward real-world application.
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The shift toward sustainable tourism demands innovative approaches to environmental
challenges, identifying efficient water management and the mitigation of emerging
contaminants as top priorities for responsible tourism industry development. In this
context, the precise monitoring of chemical residues linked to tourism activities is
essential for understanding and reducing their environmental footprint. Typically, the
analysis of these contaminants in recreational waters relies on solid-phase extraction
(SPE) followed by chromatographic methods. While effective, these traditional methods
are often complex and require a significant investment of time and chemical reagents in
the laboratory.

As an alternative, this study proposes a strategy of "in-vial" microextraction utilizing
metal-organic framework (MOF)-based glass devices. This methodology is applied to the
analysis of swimming pool water samples collected from various hotel chains on the
island of Tenerife. The performance of this novel approach is compared to conventional
SPE, with both methods utilizing high-performance liquid chromatography with diode
array detection (HPLC-DAD). The comparison focuses not only on analytical
performance but also on the sustainability of the process, seeking a more efficient and
environmentally friendly methodology in terms of analytical performance but also
regarding their sustainability.
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Liquid-phase adsorption (LPA) serves as a fundamental pillar for separation and
purification technologies across the petrochemical, pharmaceutical, and water
remediation industries. Despite its industrial importance, the development of advanced
adsorbents is currently hindered by a reliance on manual characterization protocols that
are inherently labor-intensive and prone to experimental variability. This work presents
a transformative, high-throughput analytical equipment engineered to fully automate
the acquisition and quantification of LPA data. By replacing legacy manual on bench
methodologies with a standardized, instrument-driven workflow, this approach
significantly improves both the reproducibility and the efficiency of material evaluation
in high-stakes research environments. This work demonstrates the efficacy and
robustness of this system by characterizing a diverse library of porous architectures
(specifically NoritRox0.8, the Metal-Organic Framework HKUST-1, and the composite
BasoliteA100) across various target analytes, including naphthalene, toluene, and
bisphenol A. The resulting adsorption isotherms confirm the method's precision and
utility, offering a streamlined pathway for the rapid screening and optimization of high-
performance materials for future industrial applications.
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Virgin olive oil is highly valued for its nutritional quality, beneficial health effects, and
distinctive sensory characteristics. At the same time, its high price and strong market
demand make it especially susceptible to adulteration, highlighting the need for reliable
authenticity assessment tools. Regulatory frameworks identify sterols and triterpenic
alcohols as important compositional markers.> However, routine analytical approaches
are generally limited to measuring total sterol content, without differentiating between
their free and esterified forms. In this work, a methodology based on liquid
chromatography coupled with high-resolution mass spectrometry (LC-HRMS)
explored for the characterization of sterols in their native forms. Due to the low polarity
of these compounds, atmospheric pressure chemical ionization (APCl) was selected. A
solid-phase extraction (SPE) procedure enabled the direct isolation of both sterol
fractions from oil matrices, avoiding chemical modification steps. The method was used
to analyze a range of commercial oils, including extra virgin olive oil, virgin olive oil,
refined olive oil, pomace olive oil, and sunflower oil. Preliminary results revealed clear
differences in the distribution of sterol fractions among the samples: virgin olive oils
showed a higher proportion of free sterols, whereas esterified sterols were more
abundant in refined oils. These findings demonstrate that, beyond total sterol content,
the distribution between free and esterified sterols provides valuable information for
authenticity assessment. Therefore, the ratio between the two fractions is a promising
complementary marker for detecting adulteration in olive oil.
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Natural Deep Eutectic Solvents (NADES) are mixtures of naturally occurring
compounds that form hydrogen-bond networks. These features have promoted their
application in analytical chemistry, especially in extraction and microextraction of
complex matrices [1,2].

3D printing has become a powerful, cost-effective tool for fabricating customized
analytical devices, allowing surface (bio)functionalization to enhance selectivity. [3].
However, the combination of NADES with 3D printed structures has not been
reported as of yet.

In this work, a thymol—vanillin NADES supported on a 3D-printed microextraction
device is presented for the extraction of bisphenol congeners from carbonated
beverages in polymeric containers. The 3D-printed substrate is first functionalized to
covalently anchor vanillin, leaving its aldehyde group available for interaction with
thymol. Thymol is then deposited onto the modified surface, generating a thin NADES
mixture film on the device. This approach combines the extraction performance of
NADES with the versatility of 3D printing, providing a selective and sustainable
alternative for the determination of bisphenol congeners in complex matrices.

The method showed absolute recoveries of approximately 40% for BPF and 70% for
BPA using a sample volume of 5 mL. Linear ranges were established between 5-50 ug
L™ for BPF and 1-20 pg L™ for BPA. Repeatability was satisfactory, with relative
standard deviations of 14% for BPF and 10% for BPA (n = 3, at 10 and 5 pg L™,
respectively). Limits of detection (LOD) were 3.51 pg L™ for BPF and 1.28 pg L™ for
BPA.
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L-Carnitine is widely used as a dietary supplement due to its role in fatty acid transport, muscle
recovery, and potential benefits for muscle mass gain and visceral fat reduction. However,
industrial synthesis of L-carnitine could not be inherently enantioselective and may result in the
presence of the counter-enantiomer, D-carnitine, which has been associated with potential
adverse effects. Consequently, accurate determination of enantiomeric purity is essential to
ensure the safety and quality of commercial products.

Several analytical approaches have been reported for the quantification of trace amounts of
D-carnitine in L-carnitine, including high-performance liquid chromatography coupled to
fluorometric detection (HPLC-FD). Effective chiral separation requires the highly sensitive and
selective methods, which can be achieved through chiral stationary phases, mobile phase
additives, or derivatization strategies. For D/L-carnitine, derivatization with chiral, chromophoric
reagents such as (+)-[1-(9-fluorenyl)-ethyl]-chloroformate ((+)-FLEC) is particularly
advantageous, as it enables both diastereomer formation and sensitive detection using widely
available UV-visible detectors.

In this work, we present a robust and reliable method for the determination of D- and L-carnitine
in commercial dietary supplements based on (+)-FLEC derivatization followed by reversed-phase
HPLC with diode array detection (HPLC-DAD). Derivatization was performed according to the
protocol described by Freillller and Autorfer (2002), with minor modifications. Chromatographic
separation was achieved on a C18 column (250 x 4.5 mm, 5 um) using a phosphate buffer—
acetonitrile gradient at 50 °C and a flow rate of 2.0 mL min™.

While previous studies have employed triethylamine (TEA)-based buffers at acidic pH for
enantiomeric separation, such systems present drawbacks related to toxicity, odor, and system
contamination. Here, phosphate buffers at different concentrations were evaluated as an
alternative, avoiding the use of TEA while achieving baseline enantiomeric separation with
resolution values exceeding 2.3. The method demonstrated excellent linearity (R?> > 0.999), as
well as satisfactory intra- and inter-day precision and accuracy, allowing reliable quantification
of D-carnitine at levels as low as 0.1% (w/w) in L-carnitine.

The method was successfully applied to the analysis of five commercially available supplements
with varying L-carnitine contents and excipient profiles. Overall, the results confirm the
suitability, robustness, and high analytical performance of the proposed approach for routine
assessment of enantiomeric purity, supporting quality control and consumer safety in dietary
supplement products.
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The increasing release of chemical compounds into the environment in recent years has
highlighted the need for new strategies that can efficiently identify and assess biologically active
contaminants in environmental samples. In this context, high-throughput effect-directed
analysis (HT-EDA) has emerged as an effective approach for identifying these compounds in such
complex matrices!. Wastewater effluents are particularly challenging due to the coexistence of
natural and synthetic chemicals, many of which may contribute to adverse endocrine disrupting
effects.

In this work, the effluents from the Plentzia and Gorliz wastewater treatment plants (WWTPs)
were analysed using analytical and bioanalytical methods to evaluate their estrogenic potential
and to identify the compounds driving these effects. Samples were filtered, extracted using
Oasis HLB cartridges, and evaluated for estrogenic activity using the Arxula adeninivorans Yeast
Estrogen Screen (A-YES), which revealed notable estrogenic responses, particularly in two
samples. In parallel, the extracts were analysed using a Dionex UltiMate 3000 UHPLC system
coupled to a Q Exactive™ Focus quadrupole-Orbitrap mass spectrometer (Thermo Scientific™)
equipped with a heated ESI source?. The data processing workflow integrates Compound
Discoverer for feature deconvolution and structural elucidation, with the prioritization of
potentially estrogenic features combining SIRIUS and the toxicity prediction tool MLinvitrotox®.
Although this combined workflow enabled the prioritisation of several potentially estrogenic
candidates (e.g., 2-Hydroxyestradiol, 4-Hydroxybenzophenone, O-Desmethylvenlafaxine), these
were insufficient to explain the estrogenic activity of the samples. To overcome these
limitations, HT-EDA was applied to the samples with the highest estrogenic responses.
Fractionation allowed the isolation of two clearly estrogenic fractions, significantly reducing
matrix complexity and enhancing the detectability of active compounds. These fractions were
analysed under the same conditions, but none of the previously prioritised compounds were
detected. For this reason, the same non-target workflow was applied to the fractionated
samples to assess whether fractionation revealed features that had remained undetectable in
the raw extracts. In addition, to further expand the chemical space and improve the detection
of compounds with poor HESI ionisation efficiency, the active fractions were also analysed under
APCl ionisation. The overall aim of this final step is to assess whether the analysis of the active
fractions under both HESI and APCI can clarify the chemical drivers of the estrogenic activity
observed in the fractions and, ultimately, in the raw samples.
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Parkinson’s disease (PD) is a progressive neurodegenerative disorder of the central
nervous system, characterized by the aggregation of a-synuclein into Lewy bodies,
resulting in the loss of dopaminergic neurons in the substantia nigra pars compacta
(SNpc). Beyond neural degradation, PD has been associated with systemic metabolic
disturbances, yet the specific contributions of lipid and thyroid metabolic pathways to
PD pathogenesis remain unclear. lodotyrosine dehalogenase 1 (DEHAL1), a key enzyme
involved in iodine recycling and thyroid hormone metabolism, is tightly linked to
mitochondrial activity and metabolic regulation. However, the metabolic impact of
DEHAL1 deficiency in the context of PD remains largely unexplored. This study aims to
characterize the effect of DEHAL 1 deficiency on hepatic metabolism in a PD mouse
model using an untargeted metabolomics approach. Liver tissue from wild-type (WT,
n=6) and DEHAL1 knockout (KO, n=6) PD mice were analyzed using complementary mass
spectrometry platforms to maximize metabolome coverage. Lipidomics-focused liquid
chromatography-mass spectrometry (LC-MS) and hydrophilic interaction liquid
chromatography (HILIC-MS) were performed on a quadrupole time-of-flight (QTOF)
instrument with MS/MS acquisition in both positive and negative ionization modes.
Following data acquisition, metabolites were annotated by accurate mass, MS/MS
fragmentation, and retention time, using in-house libraries containing over 700 lipids
from 18 lipid classes and over 300 polar metabolites covering 98 out of 99 SMPDB and
59 out of 80 KEGG metabolite sets, achieving a comprehensive landscape of liver
metabolism. No dominant lipid subclass or strong lipid signature was observed,
suggesting that DEHAL1 deficiency induces distributed alterations in amino acids and
related metabolites, one-carbon and folate connected metabolites, redox and sulfur
metabolites, TCA cycle and urea cycle intermediates, rather than a pronounced hepatic
lipid remodeling. Overall, these findings provide a metabolomic framework for how
DEHAL1 deficiency contributes to hepatic metabolic regulation in a Parkinson’s disease
mouse model.
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Se ha desarrollado un dispositivo fotométrico portatil validado y de bajo coste para la
determinacién de cobre en muestras de agua. Este sistema busca ofrecer una alternativa
accesible a los métodos espectroscépicos convencionales, facilitando el monitoreo
ambiental in situ.

El dispositivo integra un microcontrolador basado en Arduino UNO, un emisor LED de
519 nm y un sensor LDR alojados en un chasis modular optimizado mediante impresion
3D en PLA negro para garantizar el aislamiento 6ptico. Se desarrollaron dos modos
operativos, uno auténomo mediante almacenamiento en EEPROM vy otro de telemetria
en tiempo real a través de una interfaz grafica (GUI) personalizada en MATLAB. La
deteccién quimica se basa en la reduccién de Cu?* con acido ascorbico y la formacion de
un complejo coloreado con acido bicinconinico?.

Se optimizaron las concentraciones de los reactivos y se evalud la estabilidad en el
tiempo de los calibrados, asi como el efecto matriz en aguas de acequia, obteniendo
resultados robustos sin interferencias significativas. El sistema demostré una autonomia
de hasta 9 horas en medicién continua.

La precision del dispositivo y la viabilidad del método se validaron mediante comparacién
directa con técnicas de referencia, espectroscopia UV-Visible y Espectroscopia de
Absorcion Atdmica en Llama (FAAS). Los resultados indican que el sensor desarrollado
es una herramienta eficaz y de alta fiabilidad para la cuantificacion de cobre en los
rangos establecidos combinando portabilidad, bajo coste y robustez analitica.
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Greater integration of aquaculture into the circular bioeconomy can be achieved by
repurposing agro-industrial by-products in fish feed. The inclusion of functional
ingredients rich in bioactive compounds, such as polyphenols from grape marc and
carotenoids from microalgae cultivation, is emerging as a strategy to improve nutritional
profile and physiological functionality. Accordingly, this study evaluated the effects of
functional ingredients derived from grape marc and microalgae in feed on growth,
digestive physiology and metabolomic responses in rainbow trout (Oncorhynchus myekiss).
A 90-day feeding trial was conducted with three treatments: a control diet (CD) and two
diets supplemented with grape marc extracts in liquid (LD) and solid (SD) forms, the latter
combined with a mixture of hydrolysed microalgae. Biomarkers were monitored
throughout the digestive system (stomach, liver and intestine) and in muscle tissue.
Metabolite extraction was performed using solid-phase matrix dispersion (MSPD),
followed by ultra-high-performance liquid chromatography coupled to quadrupole time-
of-flight mass spectrometry (UHPLC-QTOF). Metabolomic analysis enabled the
identification of biomarkers with significant differences (p < 0.05) between treatments.
The results showed a bioamplifying effect of the phenolic compounds in the LD diet on
bile acids, associated with a reduction in oxidative stress and greater liver protection. In
the intestine, the SD diet increased metabolites related to purine metabolism, amino acids
and energy pathways, suggesting a modulation of energy metabolism and amino acid
turnover. Fish fed the LD diet had a higher final weight compared to the other groups,
with no differences in body length. Overall, the results demonstrate that these functional
diets modulate metabolic and digestive responses, improving nutritional efficiency and
supporting the development of more sustainable aquaculture systemes.
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Glycolipidomics is the emerging field dedicated to the study of glycolipids, including cerebrosides,
gangliosides, sulfatides and glycosyl diacylglycerols. Among them, glycosphingolipids (GSLs) represent the
major subclass in animals. Located primarily in the outer leaflet of cell membranes, GSLs have garnered
intense interest due to their associations with lysosomal storage disorders, neurodegenerative conditions,
cardiovascular complications, and metabolic syndromes. Despite their importance, comprehensive
analysis of GSLs remains analytically challenging, from the sample treatment (no single extraction method
currently enables complete recovery of all glycosphingolipid classes [1]) to the MS analysis, due to low
abundance, poor ionization, reduced hydrophobicity and volatility, and high structural diversity.
Moreover, although LC-HRMS is the technique of choice, the performance of different mass analyzers can
provide alternative results.

Recent studies have demonstrated that the transmembrane protein Polycystin 2 (PKD2) contributes to
metabolic dysregulation, including hepatic insulin resistance [2]. In this research, we investigated the GSL
profile of liver tissue from a PKD2 depleted mouse model fed with high-fat-diet. Homogenized liver
samples were extracted using Bligh and Dyer and MTBE lipid extraction protocols and analyzed using an
untargeted LC-HRMS workflow. Data were acquired in both positive and negative electrospray ionization
modes using QTOF and Orbitrap analyzers, with data acquisition in MS1 and MS/MS. To enhance GSL
detection and spectral quality, targeted MS/MS acquisition and post lipid isolation solid-phase extraction
(SPE) were also evaluated. Data processing and annotation were performed using Lipostar2, supported
by spectral libraries and fragmentation rules.

Overall, 61 GSL species were annotated, including 10 confirmed at the MS/MS level, spanning
hexosylceramides, lactosylceramides, gangliosides, and sulfatides. Although the Orbitrap showed poorer
sensitivity, it enabled substantially broader GSL detection and structural characterization compared with
the QTOF analyzer. Among Orbitrap results, 20 lipid species showed differences with the extraction
method, highlighting the strong influence of sample preparation on glycolipid detection. Regarding
biological comparisons, MTBE extraction revealed 17 statistically significant GSL lipid species between
PKD2 knockout and wild type mice, whereas no reliable differences were observed with Bligh and Dyer
extraction, suggesting that MTBE extraction better reveals biologically relevant differences.

In conclusion, the Orbitrap was superior to QTOF for structural characterization of GSLs because of its
higher mass resolution and increased fragmentation cycles. Broader MS/MS-level coverage additionally
required complementary SPE to reduce ion suppression, step included in this protocol. Together, these
advances improve liver lipidome characterization, detection of low-abundance glycolipids, and support
biomarker discovery in metabolic disease research.
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The analysis of trace-level contaminants in complex matrices strongly relies on efficient
sample preparation, which is often based on multi-step extraction procedures that are
time-consuming and solvent-intensive. In this context, advanced sorbent materials that
integrate extraction and preconcentration is highly desirable. Here, we present pore-
networked membranes (PNMs) as a novel class of sorbent phases that overcome the
limitations of conventional polymeric membranes and mixed-matrix systems. These
materials are fabricated through the in situ gelation of metal-organic polyhedra (MOPs)
or metal-organic frameworks (MOFs) within polymer matrices, generating an
interconnected porous network that acts as a continuous extraction phase. This
configuration avoids filler aggregation and reduces mass-transfer limitations, while
maintaining processability. PNMs exhibit enhanced performance for the extraction of
pharmaceuticals and personal care products from environmental water samples. The
accessible porous network facilitates analyte diffusion and provides more adsorption
sites compared to conventional systems. Moreover, the intrinsic structural versatility of
MOF/MOP porous fillers enables tuning of pore architecture and surface chemistry,
offering a powerful route to tailor membrane selectivity and extraction efficiency.
Overall, PNMs represent a promising strategy to enable the practical and efficient use
of porous materials in sample preparation workflows.
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A portable, compact optoelectronic prototype has been developed using microfluidic
chips, bioluminescence, specific antibodies, mimetic peptides of targeted mycotoxins
(conjugated to luciferase), magnetic microparticles, and specialized software. It can
automatically, directly, and simultaneously measure the concentration of up to three
mycotoxins—such as fumonisin B1 (FB1), alternariol (AOH), and cyclopiazonic acid
(CPA)—in food samples. It detects mycotoxins directly in liquids and in solids after
manual extraction, with detection limits as low as 100 ng/mL.

The device, unique in its nature and capabilities, has so far been successfully tested for
the determination of FB1 in apple juice, although procedures have also been developed
for the determination of alternariol and cyclopiazonic acid (Figure 1). Thanks to the
device developed, a system is now available capable of detecting contamination by the
selected mycotoxins (those mentioned or others for which specific antibodies are
available) on-site, without the need to send samples to a laboratory for analysis using
costly, time-consuming methods that require specialised personnel.

Figure 1. Photograph of the automatic prototype and a screenshot of the dedicated
signal control and analysis software developed to simultaneously determine up to 3
mycotoxins in liquid foods.
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Plastic additives, such as plasticizers, UV stabilizers, and flame retardants, are released from
plastic materials into environmental matrices and have become target species in human
exposomics studies [1]. Assessing their oral bioavailability is critical for accurate environmental
risk assessment, yet in vivo data are scarce and existing in vitro models remain poorly validated.
The integration of 3D printing with biomolecules [2,3] has recently opened new avenues in
streamlining in-vitro testing.

This work presents a novel 3D-printed biomimetic extraction device functionalized with
phosphatidylcholine (PC), the main lipid of the intestinal membrane. The device enables in vitro
evaluation of the gastrointestinal absorption of plastic additives for human risk assessment. The
device consists of a modular impeller system fabricated by stereolithography. Interchangeable
microperforated blades were covalently functionalized with PC. The number of blades per
sample volume was adjusted to the physiologically relevant PC-to-volume ratio of the rat small
intestine (0.22 mg PC mL™). Surface chemistry was monitored by FTIR-ATR and PC loading was
quantified by Stewart’s colorimetric method, confirming a predominantly monolayer
organization.

The extraction efficiency (E, %) of the device for a set of ten plastic additives of environmental
relevance was determined by LC-MS/MS in selected reaction monitoring mode. E was
concentration-independent across the tested range, consistent with a microextraction
equilibrium. Multiple linear regression (MLR) models were constructed combining E with
physicochemical and molecular descriptors, viz., solubility (S), log P, topological polar surface
area (TP_SA), aromaticity (AR), H-bonding capacity (HA) for predicting bioavailability. The best-
performing model, incorporating the interaction descriptors S:AR, E:AR and TP_SA/HA, achieved
a cross-validated RMSE of 8.4%, R%y = 0.929, and R? = 0.962, representing a 77% reduction in
prediction error compared to a baseline mean predictor.

The proposed 3D-printed biomimetic device constitutes a versatile and low-cost analytical
platform that bridges instrumental analytical chemistry and environmental toxicology. Its
modular design allows straightforward adaptation to different biological membrane
compositions and physiological scenarios, positioning it as a promising screening tool for the in
vitro assessment of the bioavailability of emerging organic contaminants within environmental
risk evaluation frameworks.
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La vigilancia de la calidad del agua requiere métodos de analisis rapidos, fiables y
econdmicos, tanto para organismos reguladores como para comunidades en zonas
vulnerables. Sin embargo, los procedimientos analiticos convencionales, aunque
precisos, presentan limitaciones importantes en tiempo, coste y portabilidad, lo que
restringe su aplicabilidad en entornos de campo o regiones con recursos limitados. En
este contexto, el desarrollo de sensores de bajo coste integrados con tecnologias 10T se
ha identificado como una estrategia para ampliar las capacidades de monitorizaciéon
remota y descentralizada [1,2]. En el presente trabajo se describe el desarrollo de una
plataforma analitica portatil para la cuantificacion colorimétrica de contaminantes en
agua. El sistema se basa en un microordenador de placa Unica, como Raspberry Pi, que
permite controlar una camara, procesar las imagenes adquiridas y enviar los resultados
analiticos a una base de datos remota en la nube. Este dispositivo se integra con un
modulo de iluminacidén controlada y un soporte fijo para muestras, optimizados para
garantizar condiciones épticas reproducibles, donde un algoritmo de procesamiento de
imagen extrae informacién cromdtica de reacciones colorimétricas especificas, cuya
sefal se transforma en concentracién del analito mediante modelos de calibracién
convencionales y herramientas de inteligencia artificial ligera, entrenadas con imagenes
de patrones y muestras reales. Los resultados se transmiten automaticamente a un
servidor, donde se almacenan junto con las imagenes, los datos experimentales y la
fecha de analisis. Esto permite asegurar la trazabilidad de los datos, su visualizacidn
remota y el seguimiento temporal de las medidas. La plataforma ha sido validada con
analitos de respuesta colorimétrica conocida, como fosfato, nitrito y Cr(VI), comparando
los resultados obtenidos con métodos de referencia de laboratorio. Esta validacién ha
permitido evaluar su precisién, exactitud y robustez en condiciones reales de uso.
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The consumption of herbal teas has remarkably increased due to the growing consumer
interest in natural products with beneficial health properties. Among them, rooibos
(Aspalathus linearis) tea has gained worldwide popularity due to its unique aroma and
flavor, as well as multiple bioactivities [1]. However, its protected geographical
indication status and limited production have made rooibos a frequent target of
adulteration with lower value species such as honeybush (Cyclopia sp.) [2]. Analytical
methodologies for assessment of rooibos authenticity are very limited, particularly
those based on evaluation of rooibos volatilome [3]. In this study, a new headspace
solid-phase microextraction followed by gas chromatography—mass spectrometry (HS-
SPME GC—MS) method has been developed and its feasibility for discrimination of
authentic/adulterated rooibos has been determined.

After a preliminary evaluation of different sample preparation procedures and analysis
conditions, 600 mg of dry ground sample placed in a 4-mL vial and a 2 cm
DVB/CAR/PDMS fiber were used for SPME sampling, whereas a Zebron ZB 5ms GC
column and injection at 270°C (2 min splitless) were selected for GC analysis. Then, a 3-
level factorial experimental design was used for further optimization of SPME extraction
conditions (T =60°C, teg = 15 min, texr = 60 min). The optimized HS-SPME GC-MS method
was applied to the multicomponent characterization of commercial rooibos and
honeybush samples, as well as laboratory-made blends containing 30-90% weight of
honeybush. Quantitative data were analyzed by Principal Component Analysis to
explore sample grouping. Pure rooibos and honeybush samples were clearly
discriminated mainly due to their distinctive content of linalyl acetate, a-pinene, linalool
and a-terpineol, whereas blended samples were distributed among the groups of
authentic samples according to their adulteration levels. This method also proved to be
highly sensitive as it allowed the detection of rooibos adulterated with less than 30% of
honeybush. As a conclusion, the developed methodology meets the demand of
consumers and regulatory authorities regarding the availability of a fast, easy to
implement and green analytical tool to ensure the genuineness of commercial rooibos.
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The growing consumption of weight-loss dietary products, such as green tea (Camellia
sinensis) supplements (GTS), has promoted their market expansion (1,2) and
contributed to an increased incidence of fraudulent practices. There is therefore a need
for approaches which allow the reliable assessment of the quality and authenticity of
these products. Although instrumental methodologies based on liquid chromatography
coupled to mass spectrometry (LC-MS), in combination with advanced data analysis,
might play a crucial role to this aim, they have so far been scarcely explored (3).

In this study, LC-MS-based target and non-target strategies were developed and applied
to evaluate the quality and authenticity of 15 GTS consisting of either crushed leaves or
extracts. Additionally, six fresh plants separated into leaves, stems and roots were
analysed and used as reference samples.

In the target approach, eleven GT characteristic compounds (L-theanine, theobromine,
gallocatechin, theophylline, epigallocatechin, catechin, caffeine, epicatechin, EGCG,
GCG and ECG) were quantified against calibration curves of corresponding standards.
For the non-target data analysis, Principal Component Analysis (PCA) and Partial Least
Squares-Discriminant Analysis (PLS-DA) were applied as unsupervised and supervised
multivariate approaches, respectively, to explore sample distribution and to identify
group discriminant compounds. Selected features, based on VIP scores and Volcano plot
analysis, were structurally characterized by LC-tandem mass spectrometry (LC-QToF
MS/MS).

The non-target approach correctly classified all samples as leaf-derived products, while
also revealed chemical differences between reference leaf extracts and supplements,
partly attributable to dissimilarities in processing and formulation. In contrast, the target
approach enabled the accurate quantitation of key catechins and methylxanthines,
supporting label compliance evaluation and detection of atypical concentration
patterns, including samples with unusually low or imbalanced catechin profiles. The
combination of both LC-MS strategies provided a comprehensive framework for
evaluating the authenticity and overall quality of GTS.
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The Toconao maritime accident (December 2023) released large quantities of industrial
polyethylene (PE) masterbatch pellets along the Northwestern Iberian coastline. Since
these primary microplastics contain a high additive load, analytically defensible
interpretation requires simultaneous information on both the polymer matrix and its
associated additives. In this study, double-shot thermodesorption/pyrolysis gas
chromatography—mass spectrometry (TD/Py-GC/MS) was employed to characterize the
chemical composition of pellets, confirm polymer identity, and diagnose structural PE
backbone changes during weathering [1].

Reference pellets from unopened cargo bags and laboratory-aged materials were
analysed by TD followed by pyrolysis at 600 °C. TD-GC/MS yielded a robust additive
fingerprint dominated by the HALS photostabilizer Tinuvin 622, along with minor
antioxidants. This provided an unambiguous chemical signature for the Toconao
formulation, enabling persistence tracking during aging. The subsequent Py-GC/MS step
confirmed PE as the carrier resin. Under simulated marine weathering conditions,
pellets fragmented extensively, generating secondary small-micro- and nanoplastics.
TD/Py-GC/MS showed that these nano-PE fragments retained Tinuvin 622 at levels
comparable to pristine pellets, demonstrating that additive-containing nanoplastics can
form directly from industrial precursors. Furthermore, pyrolysis revealed a systematic
weathering effect on the PE marker pattern: in aged pellets and nano-PE powder the
alkadiene signal exceeded the corresponding alkane signal within the marker triplets,
whereas pristine pellets showed the opposite relationship. This shift in the
alkadiene-to-alkane ratio is proposed as a practical Py-GC/MS indicator of weathered PE
to support interpretation of environmentally aged polyolefin pyrograms.
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Aunque las normativas ambientales son cada vez mas estrictas, el uso de pesticidas sigue
siendo necesario para garantizar un suministro suficiente de alimentos para la creciente
poblacién mundial. En este contexto, surge la necesidad de desarrollar métodos
agricolas sostenibles que empleen pesticidas mds seguros, con un menor impacto en la
salud humana y minimizando los riesgos ambientales. La aplicacién de estas sustancias
activas en cultivos de maiz y suelos —se aflada o no biochar a la parcela— puede sufrir
cambios mediante procesos naturales como la fotdlisis o el lixiviado, llegando
finalmente a las masas de agua superficial. El objetivo de este estudio fue investigar el
comportamiento fotoquimico de diferentes herbicidas en aguas, tales como
rimsulfuron, nicosulfuron, florpyrauxifen-benzyl, spinosad (bioinsecticida), mesotrione
e imazamox. Mediante un simulador solar, se realizaron experimentos de
fotodegradacion en aguas sintética y de rio entre 2 y 36 horas para seguir la cinética de
degradacion e identificar los principales productos de transformacion resultantes. Estos
productos se seleccionaron basdandose en datos de la EFSA y en la base de datos de
propiedades de pesticidas (PPDB). Se empled un sistema Triple TOF-HRMS con un flujo
de trabajo de adquisicion de datos independiente (SWATH), lo que permitio el
monitoreo simultdaneo de los pesticidas padres y una busqueda no-dirigida de los
productos de transformacion formados durante la exposicion UV. Imazamox y
mesotrione fueron rapidamente degradados al 90% tras 10 h de fotolisis. Asi mismo,
rimsulfuron se degradd al 90 % tras 10 h de fotolisis, pero solamente en agua sintética
(pH 5,5). En cambio, en agua de rio (pH 8), después de 32 h de fotolisis, la proporcion de
rimsulfuron degradado solo alcanzé un 60 %. Tres productos de transformacion de
rimsulfuron fueron detectados desde las primeras horas, manteniéndose estables a lo
largo del experimento. Florpyrauxifen-benzyl sélo se degradé un 20 % después de 10 h
de fotolisis y luego su concentracién se mantuvo estable. Spinosad aparecié degradado
casi en su totalidad tras 10 h de fotolisis.
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The authentication and quality control of essential oils pose a challenge for the food,
cosmetic, and pharmaceutical sectors due to their complex chemical composition and
increasingly sophisticated adulteration practices [1]. Traditional approaches based on
target markers are often insufficient to capture the whole variability of these matrices,
particularly in cases of low-level or multi-component adulteration. In this context, Gas
Chromatography-Mass Spectrometry (GC-MS) profiling combined with advanced data
analysis has emerged as a powerful strategy, although its application to essential oils
remains limited and scarcely explored [2].

The aim of this study was to develop and evaluate an analytical workflow based on GC-
MS profiling and machine learning (ML) algorithms for the sensitive classification of
lavender (Lavandula angustifolia) essential oils. A total of 128 samples, including pure
and adulterated oils at different concentration levels, were analyzed by GC-MS to obtain
their chemical fingerprints. Chromatographic data were processed using proprietary
software within the Agilent Technologies ecosystem. The dataset was preprocessed
using normalization and scaling, followed by exploratory data analysis and
dimensionality reduction using Principal Component Analysis (PCA). Supervised models,
including Partial Least Squares-Discriminant Analysis (PLS-DA) and Support Vector
Machines (SVM), were developed and evaluated using cross-validation and independent
validation. Among the models compared, SVM achieved the best classification
performance, reaching an overall accuracy of 81%, higher than that of PLS-DA (75%).
The highest SVM prediction accuracy was observed for pure samples (88%), with high
and intermediate adulteration levels also showing good performance (84-80%). A good
enough ability for the challenging discrimination of lower adulteration levels was also
found (71%) by SVM. In conclusion, the results demonstrate the potential of combining
GC-MS profiling with ML classification algorithms as a reliable approach for the
detection of adulterated lavender essential oils within the widely variable levels found
in commercial samples.
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La incorporacién de especies particuladas en los esquemas de especiacion del mercurio
representa uno de los retos actuales en el analisis quimico avanzado, especialmente en
matrices bioldgicas complejas. En este contexto, resulta fundamental el desarrollo de
metodologias que integren la preparacién de muestra con técnicas de deteccidon
complementarias, con el fin de garantizar una caracterizacién fiable de las distintas
especies quimicas del mercurio, incluidas las nanoparticuladas.

En este trabajo se presenta el desarrollo de una estrategia analitica basada en extraccién
alcalina combinada con diferentes técnicas de deteccidon, como la espectrometria de
masas con plasma de acoplamiento inductivo (ICP-MS), en modalidad convencional para
la determinacion de mercurio y selenio totales (Hg y Se) y en modo de deteccién
individual de particulas (spICP-MS) para determinar nanoparticulas de seleniuro de
mercurio (HgSeNPs), y la cromatografia de gases acoplada a deteccion por fluorescencia
atémica via pirdlisis térmica (GC-pirdlisis-AFS) para la determinaciéon de metilmercurio
(MeHg), realizando todas las determinaciones a partir de un unico extracto. Con el
objetivo de optimizar la preparacién de muestra en funcion del analito de interés y del
tipo de informacion analitica requerida, se evaluaron de forma sistematica dos
procedimientos de extraccion alcalina basados en hidréxido de tetrametilamonio
(TMAH), asistidos por ultrasonidos y por microondas.

Los estudios realizados con un material comercial de HgSe demostraron que la
extraccion asistida por ultrasonidos permite una recuperaciéon cuantitativa de las
nanoparticulas, preservando su distribucién de tamafios, lo que la hace especialmente
adecuada para su caracterizacion mediante spICP-MS. Por su parte, la extraccidn asistida
por microondas presentd un mejor rendimiento cuando el objetivo analitico incluye la
determinacion de MeHg y del contenido elemental total, permitiendo un enfoque
integral de la especiacidon del mercurio. Asimismo, el uso de materiales de referencia
certificados (DORM-2 y DOLT-3) permitié comprobar la fiabilidad de la metodologia
propuesta y puso de manifiesto su potencial para la caracterizacion de especies
nanoparticuladas, incluso en ausencia de valores certificados especificos.

En conjunto, el trabajo pone de relieve la importancia del desarrollo metodoldgico y de
la integracidn de técnicas analiticas en la especiacion avanzada del mercurio.
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Avocado (Persea americana Mill.) is a climacteric fruit whose postharvest ripening is
tightly linked to the metabolism of non-structural carbohydrates. In the context of
increasing global demand, often met through imports, fruit is frequently subjected to
prolonged refrigeration during transport, potentially modifying its biochemical
composition compared to locally sourced avocados. However, the extent to which cold
storage and harvest timing affect sugar profiles at edible ripeness is not yet fully
elucidated.

This study compared the impact of postharvest cold storage and extended on-tree
maturation on the carbohydrate composition of Hass avocado mesocarp. Around 125
fruits were used to simulate two supply scenarios: long-term cold storage under
controlled temperature and humidity conditions, and sequential harvesting from the
tree over time. At 10-day intervals, stored fruit batches were transferred to room
temperature to ripen. In parallel, avocados were harvested from the tree at the same
time points and ripened under identical conditions. Five time points were evaluated with
five biological replicates (five fruits each). Freeze-dried mesocarp samples were
extracted by ultrasound-assisted solid—liquid extraction using ethanol:water (60:40,
v/v), and analysed by HILIC-MS.

Clear differences in carbohydrate composition were observed between treatments, as
confirmed by multivariate analysis (PCA), which showed a distinct separation between
the two groups. Refrigerated samples showed a marked increase in seven-carbon
sugars, mainly perseitol and D-mannoheptulose. Conversely, fruit maintained longer on
the tree accumulated higher levels of common hexoses, such as glucose, fructose, and
sucrose. Notably, perseitol remained relatively stable during on-tree maturation but
increased under cold storage, whereas D-mannoheptulose displayed a transient rise
followed by a decline in fruit that remained longer on the tree.

These findings underline the strong influence of postharvest handling on avocado sugar
metabolism, providing useful insights for optimizing supply chain strategies to preserve
fruit quality.
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Natural deep eutectic solvents (NADES), formed by combining natural
compounds such as fatty acids, carbohydrates, and alcohols at specific molar ratios,
have emerged as a new generation of green solvents in analytical chemistry due to their
low toxicity, biodegradability, and tunable physicochemical properties. These solvents
can be easily and cost-effectively prepared, and their main advantage lies in the wide
range of possible hydrogen bond donor—acceptor combinations, which enables fine
tuning of properties such as polarity and extraction capability.

In this communication, we present the application of NADES-based extraction
strategies for the determination of different inorganic analytes in environmental
samples, including both aqueous samples (e.g. river, sea, and tap water) and solid
samples (e.g. soils and plant tissues). Different hydrophobic and hydrophilic NADES were
evaluated as extraction media, considering their composition and interaction
mechanisms with the target metal species. For liquid samples, hydrophobic NADES-
based dispersive liquid—liquid microextraction (DLLME) or NADES-based magnetic
nanofluid (MNF) microextraction methods were developed and applied for the rapid and
efficient extraction and preconcentration of the analytes prior to instrumental
measurement. For solid samples, hydrophilic NADES were used as alternative solvents
extraction media, enabling effective metal recovery while reducing the consumption of
hazardous acidic reagents. All NADES extracts were analyzed using Atomic Absorption
Spectroscopy (AAS). The developed methodologies showed good extraction efficiencies
and a significantly reduced environmental impact compared to conventional
approaches, highlighting the potential of NADES as sustainable alternatives for metal
determination in complex matrices.
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El parpura de Tiro es uno de los colorantes naturales mas relevantes desde el punto de
vista histérico, arqueoldgico y quimico, caracterizado por su compleja composicidn
basada en compuestos indigoides bromados y su asociacidn con objetos de alto estatus
en la Antigliedad'. En este trabajo se desarrolla y valida un método analitico basado en
cromatografia liquida de alta eficacia acoplada a detector de diodos (HPLC-DAD) para la
determinacién cualitativa y cuantitativa de estos pigmentos en matrices complejas,
incluyendo muestras arqueoldgicas, bioldgicas y matrices modelo.

Se han optimizado las condiciones cromatograficas logrando una adecuada separacion
de compuestos indigoides estructuralmente similares. Se emplearon indigo e indirubina
como patrones de referencia, obteniéndose rectas de calibrado con buena linealidad en
el rango de concentracion estudiado, asi como limites de deteccion y cuantificacidon
adecuados para el andlisis de trazas. La validacion del método incluyd estudios de
precision, repetibilidad interdiaria y recuperacién mediante ensayos de fortificacién en
matrices carbonatadas. Se evalud el efecto matriz mediante ensayos de adicién
estandar, evidenciando posibles fendmenos de supresidn de sefial, especialmente en la
determinacién de indirubina. Se desarrollé un procedimiento de extraccién optimizado
basado en dimetilsulféxido y tratamiento por ultrasonidos, que resultd mas eficaz que
métodos alternativos basados en digestion acida que pueden comprometer la
estabilidad de los indigoides?.

Se ha estudiado la obtencidon experimental de pigmentos a partir de glandulas
hipobranquiales de las especies Hexaplex trunculus y Bolinus brandaris, evaluando la
influencia de la luz en la formacion de compuestos indigoides. Los resultados mostraron
una mayor formacion de indigo e indirubina bajo condiciones de iluminacidn,
especialmente en Hexaplex trunculus, en concordancia con los mecanismos foto-
oxidativos descritos en la bibliografia’.

El método desarrollado presenta un elevado potencial para su aplicacion en muestras
arqueoldgicas reales, permitiendo la identificacion de restos de purpura de Tiro. Este
estudio destaca la importancia de las técnicas cromatograficas en el analisis del
patrimonio cultural y su contribucion al avance de la quimica analitica aplicada a
sistemas complejos.
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Estd ampliamente reconocido que las fuentes de agua pueden contener una gran
variedad de contaminantes, generalmente clasificados como contaminantes prioritarios
y contaminantes emergentes. La evaluacidn de su presencia y de su eliminacién resulta
esencial para una gestion sostenible del recurso hidrico. Esta preocupacién creciente
pone de manifiesto la necesidad urgente de avanzar hacia una monitorizaciéon
descentralizada de la calidad del agua mediante sistemas eficientes, rapidos y capaces
de operar en tiempo real. Estos sistemas no solo deben garantizar un rendimiento
analitico fiable, sino también alinearse con los principios de la Quimica Analitica Verde,
mediante la minimizacién del uso de reactivos, la reduccidn de residuos y la realizacién
de andlisis in situ [1].

En este contexto, el presente trabajo aborda el disefio y desarrollo de plataformas
portdtiles de deteccién quimica para la determinacion in situ de contaminantes
ambientales especificos, con especial énfasis en el uso de materiales avanzados,
materiales de origen natural y alternativas respetuosas con el medio ambiente, asi como
en metodologias de bajo impacto. Estas plataformas integran elementos sensores de
elevada sensibilidad y selectividad, junto con quimicas de superficie adaptadas,
minimizando al mismo tiempo el consumo de reactivos y la generacion de residuos
peligrosos. Ademds, pueden incorporar etapas simplificadas e integradas de
pretratamiento de muestra, orientadas a mejorar la accesibilidad del analito y reducir
las interferencias de matriz sin recurrir a procedimientos complejos o contaminantes.
Los sistemas portatiles resultantes permiten realizar el analisis directamente en el punto
de muestreo, reduciendo significativamente el transporte de muestras y la demanda
energética, y favoreciendo asi una vigilancia ambiental mas agil, distribuida y sostenible.
Asimismo, la integracion de capacidades de deteccién basadas en la captura de
imagenes y el procesamiento de datos contribuye a la democratizaciéon de las
tecnologias analiticas, al ampliar el acceso a datos ambientales fiables incluso en
entornos con recursos limitados. En conjunto, estas caracteristicas posicionan a las
plataformas analiticas de deteccidn quimica presentadas en este trabajo como una
solucion prometedora para la monitorizacién continua y descentralizada de la calidad
del agua, combinando robustez analitica con sostenibilidad medioambiental.
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Urine is a highly valuable biofluid for metabolomics due to its non-invasive collection, chemical
richness and potential applicability in large-scale clinical studies. However, pre-analytical
variables such as collection device, urine fraction and preservative composition may introduce
analytical bias and compromise metabolomic reproducibility. In this study, we evaluated the
suitability of the Colli-Pee® urine collection device and two preservatives for untargeted
metabolomic analysis using gas chromatography—high-resolution mass spectrometry.

Urine samples were obtained from five healthy young adults and analyzed under five conditions:
first-void urine collected using the Colli-Pee® FV-5004 device, discarded midstream urine from
the same device, standard collection without preservative, and standard collection
supplemented with UCM or UAS preservatives. Samples were evaluated using urine test strips,
optical density at 600 nm as an indicator of microbial growth, protein-to-creatinine ratio, and
untargeted GC-HRMS metabolomics. Polar metabolites were extracted using ACN:IPA:H,0,
derivatized with methoxamine and MSTFA, and analyzed on an Exactive Orbitrap GC-MS
platform. Data were processed using MS-DIAL and curated in R, followed by multivariate and
univariate statistical analyses.

A total of 314 metabolites were retained after blank filtering and duplicate curation. Quality
control samples clustered tightly in PCA, supporting analytical reproducibility. UCM showed
minimal impact on the urinary metabolome, with only 8 metabolites showing significant
differences compared with non-preserved urine. In contrast, UAS caused a marked metabolomic
disruption, affecting 59 metabolites, corresponding to approximately 18% of the detected
profile. UAS also interfered with colorimetric protein/creatinine assessment, whereas UCM did
not. Comparison between Colli-Pee® first-void urine and discarded midstream urine showed
only 4 significantly altered metabolites, suggesting that the device and urine fraction had limited
impact on the metabolomic profile. Colli-Pee® samples also showed optical density values
comparable to discarded urine, with no evidence of infection-related interference.

Overall, these preliminary results support the use of Colli-Pee® for urine metabolomics and
identify UCM as a compatible preservative for untargeted GC-HRMS analysis. Conversely, UAS is
not recommended for metabolomic applications due to its substantial impact on the detected
metabolome. Larger validation studies are warranted to confirm these findings and support
standardized urine collection protocols for clinical metabolomics.
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Emerging contaminants are increasingly recognized as pervasive chemical stressors in marine
environments due to their continuous release from urban, industrial, and consumer-related
sourcest. Understanding how these compounds vary with depth is essential to assess their
transport, persistence, and potential ecological impact. The Mediterranean Sea, a semi-enclosed
basin subjected to intense anthropogenic pressure, is particularly vulnerable to the
accumulation, transport, and persistence of these compounds. In this study, a suspect screening
approach based on liquid chromatography—high-resolution mass spectrometry (LC-HRMS) was
employed to investigate the occurrence and spatial distribution of emerging contaminants in
coastal and offshore waters of the Spanish Mediterranean Sea. Water samples (2 L, n = 3 per
site) were extracted using solid-phase extraction (SPE) and analyzed on an Orbitrap Eclipse
Tribrid mass spectrometer. Compound annotation and data processing were performed with
Compound Discoverer 4.0, enabling the detection of a broad range of contaminants and the
identification of depth- and region-specific chemical signatures®?
In total, 771 features were tentatively identified as chemical contaminants at level 2 of
confidence, including natural products and degradation by-products, which were confirmed
through exact-mass accuracy and MS? fragmentation patterns using online databases and
in-house spectral libraries. Four distinct depths were investigated—surface waters, the Deep
Chlorophyll Maximum (DCM), the 1000-meter layer, and bottom waters—to characterize how
contaminant occurrence varies throughout the water column. Surface waters contained the
highest number of detected compounds, reflecting their direct exposure to anthropogenic
inputs. The DCM and bottom layers showed comparable levels of chemical diversity, indicating
similar degrees of contaminant transfer from the upper ocean. In contrast, the 1000-meter layer
exhibited substantially fewer compounds, consistent with the limited efficiency of vertical
transport mechanisms linking the surface to the deep Mediterranean Sea. Target analysis of
plastic additives supports what appears to be the dominant vertical pattern across most stations.
At Station 1DCMhyl phthalate exemplifies this trend, with concentrations highest at the surface
(0.23 pg/L) and decreasing markedly at the DCM (0.04 ug/L) and 1000 m (0.03 pg/L), followed
by a moderate increase in bottom waters (0.11 pg/L). Overall, this work reveals clear
depth-dependent patterns in the occurrence of emerging contaminants across the
Mediterranean Sea, emphasizing the need for continued monitoring to better understand their
sources and environmental behavior.
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Therapeutic proteins represent a key group of biotechnological medicines, whose structural
behavior directly influences their stability, efficacy, and safety. From an analytical perspective,
the structural/conformational characterization of these biopharmaceuticals constitutes a
challenge, especially given the need for rapid, non-destructive techniques with minimal sample
preparation. During formulation, storage, and handling processes, these biopharmaceuticals
may be subjected to different types of physicochemical stress that induce conformational
changes, aggregation, or denaturation. In this context, Attenuated Total Reflectance-Fourier
Transform Infrared (FTIR-ATR) spectroscopy has established itself as a rapid and non-
destructive analytical technique for studying the secondary structure of proteins through the
analysis of amide bands.

The objective of this work is to evaluate the utility of FTIR-ATR as an analytical technique to
assess the structural stability of different therapeutic proteins subjected to environmental
stress factors. A monoclonal antibody (infliximab) and a recombinant protein (filgrastim) are
presented here. FTIR-ATR spectra were recorded in the range of 400 to 4000 cm™, which
includes the Amide | and Amide Il bands, directly related to the secondary structure of proteins.
Control samples and samples exposed to (i) thermal stress (40 and 80°C), (ii) mechanical
agitation, (iii) pH variations (HClI and NaOH), (iv) freeze-thaw cycles, and (v) the denaturing
agents (guanidine) were analyzed.

The analysis of the results (filgrastim FILGRASTIH
spectra in the Figure) indicated that the
tested stress conditions had no
significant impact on either the position %,
or the shape of the spectra, suggesting
high stability in accordance with
previous studies!. The presence of
guanidine (positive degradation
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control) resulted in the broadening and shifting of the Amide | band toward lower
wavenumbers, compatible with denaturation processes of the tertiary and secondary
structure and structural reorganization?.

These preliminary results highlight the utility of FTIR-ATR as an analytical tool for evaluating
the conformational stability of therapeutic proteins, as it demonstrates relevant differences in
the structural response to stress between biopharmaceuticals of different nature and
complexity. These results underscore the potential of FTIR-ATR as a complementary tool in
analytical control and biopharmaceutical development.

[1] Hermosilla et al. (2019). BioDrugs, 33, 193.
[2] Tiernan et al. (2020). Spectrochim. Acta A Mol. Biomol. Spectrosc., 241, 118636.
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Los metabolitos de la microbiota intestinal han ganado interés bioanalitico debido a su
implicacidon en numerosos procesos fisioldgicos y patoldgicos [1]. Sin embargo, muchos
de estos compuestos son altamente polares y se encuentran en bajas concentraciones
en matrices bioldgicas complejas, lo que dificulta su determinacion. En esta
comunicacion se presenta un método analitico para la determinacion simultanea de tres
metabolitos del microbioma intestinal relacionados con el eje intestino-cerebro
(trimetilamina N-6xido (TMAOQ), fenilacetilglutamina (PAG) y 4-etilfenil sulfato (EPS)) en
plasma humano. El método se basa en la microextraccién dispersiva por sorcién sobre
barra agitadora miniaturizada (MmSBSDME) seguida de cromatografia de liquidos
acoplada a espectrometria de masas en tandem (LC-MS/MS) [2]. Se empled un material
sorbente magnético formado por nanoparticulas magnéticas de ferrita de cobalto
incrustadas en una mezcla de sorbentes comerciales (intercambio catidnico de modo
mixto y equilibrio hidrofilico-lipofilico, CoFe;04-MCX+HLB), dada su afinidad con los
analitos. Bajo las condiciones optimizadas, el método fue validado y mostré buenas
caracteristicas analiticas: linealidad (al menos hasta 1000 ng mL1), limites de deteccion
(22, 2 y 9 ng mL! para TMAO, PAG y EPS, respectivamente), repetibilidad (RSD <10 %) y
precision (91-101 %). Ademas, se obtuvieron recuperaciones relativas entre el 84 y el
104 %, mostrando un efecto matriz insignificante usando patrones deuterados como
patron interno. Esta metodologia se aplicé a muestras clinicas, permitiendo por primera
vez determinar rapidamente estos metabolitos en un solo analisis.
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La nueva Directiva Europea relativa al tratamiento de aguas residuales urbanas (DARU)?!
ha introducido nuevos requisitos para el control de microcontaminantes en los efluentes
de estaciones depuradoras de aguas residuales (EDAR). Esto ha puesto de manifiesto la
necesidad de contar con métodos analiticos simples capaces de determinar estos
compuestos de forma fiable, a bajas concentraciones y en matrices complejas. En este
trabajo se aborda el desarrollo de un método de cromatografia liquida acoplada a
espectrometria de masas en tandem (LC-MS/MS) para la determinacidn simultanea de
los 12 compuestos indicadores incluidos en la lista de la Directiva, asi como de otros 44
compuestos presentes en normativas relacionadas con la calidad del agua vy listas de
vigilancia y su aplicacién para la evaluacidén de la eliminacién de estos compuestos en 4
EDARs que no cuentan con tratamientos cuaternarios.
La metodologia desarrollada se basa en la inyeccion directa de las muestras, tras un paso
de filtracion, en un sistema LC-MS/MS con analizador de triple cuadrupolo. La validacion
del método mostrd un buen desempefio analitico, con valores de exactitud entre el 80
y el 120%, valores de RSD inferiores al 15% y limites de cuantificacion, en la mayoria de
los casos, por debajo de 20 ng/L. Una vez validada, esta metodologia se aplicé a
muestras compuestas de 48 h, recogidas en distintos puntos de las EDARs, con el
objetivo de evaluar la eficiencia de eliminacion de los compuestos seleccionados. Los
resultados obtenidos muestran que para los 12 compuestos indicadores de la DARU no
se alcanzan las tasas de eliminacidn establecidas. En general, las eliminaciones estan en
el rango 5-30%, siendo los tratamientos primario y secundario los que presentan mayor
tasa de eliminacion. Ademas, para algunos compuestos se observd un aumento de
concentracion, principalmente durante el tratamiento secundario. Mediante la
realizacion de estudios de desconjugacion enzimatica se aprecid que este hecho parece
estar relacionado con la degradaciéon de metabolitos de fase Il durante el tratamiento
de las aguas para dar lugar al compuesto original.
En conjunto, los resultados apuntan a que los tratamientos convencionales actualmente
aplicados en EDAR no son eficaces para eliminar estos contaminantes, lo que refuerza
la necesidad de incorporar tratamientos cuaternarios, tal y como propone la Directiva.
Agradecimientos: Esta investigacion esta cofinanciada por la Unidn Europea a través del
Programa Interreg VI-A Espafia-Portugal (POCTEP) 2021-2027.
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The widespread use of acetonitrile as an organic modifier in reversed-phase liquid
chromatography (RPLC) raises increasing concerns related to toxicity and environmental impact.
These issues have motivated the search for greener alternatives that maintain chromatographic
performance while reducing health and environmental risks. In this context, carbonate esters,
characterized by low toxicity, biodegradability, and favorable environmental credentials, have
emerged as promising candidates®. Their application in RPLC, however, is challenged by their
relatively high viscosity and by the need for an alcohol cosolvent to ensure monophasic mobile
phases when mixed with water.

This work proposes a general procedure for evaluating sustainable alternatives to acetonitrile in
RPLC employing C18 stationary phases. The approach is based on the chemometric analysis of
Kamlet—Abboud-Taft (KAT) solvatochromic parameters and the Hildebrand solubility parameter
(61), combined with a simplified experimental strategy for applying the Abraham solvation
parameter model through the rapid estimation of system coefficients without requiring a large
and diverse solute set?.

On the one hand, KAT parameters provide a physically meaningful framework for rationalizing
solvent effects on solute behavior, accounting for solvent dipolarity/polarizability (m*),
hydrogen-bond donating ability (acidity, ), and hydrogen-bond accepting ability (basicity, b).
This description is conveniently complemented by 64, which reflects the cohesive energy density
of the solvent and the strength of solvent—solvent interactions. On the other hand, the Abraham
model provides a mechanistically meaningful interpretation of retention and selectivity
differences arising from changes in mobile phase composition, accounting for dispersion
interactions, dipolarity/polarizability, hydrogen-bond acidity and basicity, and solute size
effects.

Replacing acetonitrile with carbonate esters in hydro-organic and alcohol-based mobile phases
resulted in retention behavior generally comparable to that observed in conventional
acetonitrile—water systems. Although most retention characteristics and solvation parameters
remained consistent between both solvent families, differences in selectivity were observed at
high organic modifier contents and in the absence of water. In this context, analysis of solute—
solvent interactions in carbonate ester and acetonitrile mobile phases indicates that differences
in polarity and hydrogen-bonding capacity play a key role in modulating chromatographic
retention.

From a green-chemistry perspective, these results support the potential of carbonate esters as
viable alternatives to acetonitrile. Their use in mobile phases, particularly in combination with
low-toxicity alcohols such as ethanol, may contribute to safer and more environmentally
responsible chromatographic practices.
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Colorectal cancer (CRC) is among the most frequent cancers worldwide and the second
leading cause of cancer-related deaths in Western countries. In the last few decades,
significant progress in survival has been achieved with the use of chemotherapy and
targeted agents. However, despite high initial response rates, many CRC patients
eventually succumb due to disease progression and metastatic CRC (mCRC). Metabolic
reprogramming has emerged as a promising target for cancer therapy; however, the
wide heterogeneity of metabolic phenotypes among CRC patients requires a more
precise understanding of tumor-specific metabolic reprogramming to predict the most
effective metabolic targets for combination therapies.

In this study, we integrated experimental metabolic measurements (including exchange
fluxes, intracellular metabolomics) and transcriptomic profiles from eight CRC cell lines,
together with transcriptomic and large-scale CRC patient cohort data. For the cell lines,
the experimental data were incorporated into central carbon metabolism models to
estimate core metabolic flux distributions. For the patient samples, genome-scale
metabolic models (GSMMs) were generated from transcriptomic data. Through an
integrative computational and statistical framework, we identified two distinct
metabolic subgroups within CRC, characterized by distinct metabolic features divergent
bioenergetic capabilities. We further validated these subgroup-specific vulnerabilities
using targeted metabolic inhibitors which demonstrated differential efficacy correlated
with the predicted metabolic profile of each cell line.

Altogether, our results demonstrate the existence of distinct metabolic phenotypes in
CRC that predict differential sensitivity to metabolic drugs, thus opening new avenues
for CRC treatments tailored to patient-specific metabolic subtypes.
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Stability testing is a cornerstone of regulatory submissions, used to establish shelf-life, packaging
strategies, and formulation robustness. As regulatory agencies demand ever more robust
stability data, drug developers face mounting pressure to generate degradation profiles earlier
in development, using less material and within shorter timeframes. Stress testing offers a fast
route to identifying degradation products and validating analytical methods. APIs and DPs are
typically exposed to: thermal stress (e.g., 40-70 °C), humidity (e.g., 40 °C/75% RH), acidic and
basic hydrolysis, oxidative conditions (e.g., 3-6% H,0,) and photolysis. Testing durations
commonly exceed 14 days. Moreover, traditional stress testing often involves solution-based
conditions, which can generate degradation pathways that do not reflect solid-state product
behavior. For instance, in the case of ibuprofen, these conventional methods produce minimal
degradation (<5%), limiting their value for impurity profiling and stability prediction.

We have evaluated a solid-state degradation platform driven by mechanochemistry as an
alternative for stress testing. This technology can simulate stress environments (acidic, basic,
oxidative, neutral) by ball milling drug substances or formulations with dry-phase catalysts—
completely solvent-free. This evaluation, using ibuprofen as a model compound, compared
conventional ICH-recommended stress testing with mechanochemistry-enabled solid-state
degradation, applied to both the active pharmaceutical ingredient (API) and the drug product
(DP) formulation.

Literature shows that ibuprofen requires harsh conditions or long reaction times to achieve
relevant degradation and it is prone to oxidative degradation in the solid state. In the
conventional setup, ibuprofen samples (APl and DP) were subjected to oxidative stress with 3%
and 6% hydrogen peroxide for 14 days. Conversely, using the solid-state platform, ibuprofen,
(APl and DP) was subjected to Oxone® and potassium permanganate (50:50), for 10 and 30 min
of milling and under solvent-free conditions. Following treatment, all samples were analyzed by

HPLC-UV to quantify degradation levels and identify impurity profiles.

This study demonstrates that this new approach achieves ICH-recommended degradation in
minutes and reveals impurity pathways not observed with conventional testing. Therefore, it
provides an innovative tool to enhance agility and informed decision-making across drug
development, especially in validating stability-indicating analytical HPLC methods. Moreover,
this approach, based on mechanochemistry, offers a powerful and efficient alternative for solid-
state stress simulation, providing rapid insight into degradation pathways under realistic,
solvent-free conditions.
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The determination of DNA methylation is a key tool in epigenetics and is gaining
increasing importance due to its role in human pathologies as well as in gene regulation,
development, and environmental responses in plants. In this work, an analytical
methodology based on isotope dilution mass spectrometry (IDMS) was developed for
the quantification of methylated and non-methylated cytidine and adenosine in
Chlamydomonas reinhardtii, a photosynthetic green microalga. Genomic DNA was
isolated from Chlamydomonas reinhardetii cells. The extracts were then hydrolyzed and
spiked with 13C-labelled nucleosides as tracers for IDMS quantification. Methylated and
non-methylated nucleosides were separated using a reversed-phase UPLC column and
detected by tandem MS in the MRM mode to improve selectivity and sensitivity. The
developed methodology was validated for DNA sample sizes of 100 ng and 1 ug.
Precision, expressed as RSD (%) was below 4 % for all analytes except methylated
adenosine at the 100 ng sample size. Satisfactory recoveries were obtained for all the
sample sizes evaluated. Overall, the developed IDMS-based quantification method
provides a reliable, sensitive, and selective approach for the accurate quantification of
DNA methylation in Chlamydomonas reinhardtii. The method ensures traceability and
robustness even for very low DNA amounts, making it a valuable tool for epigenetic
studies in photosynthetic organisms.
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The use of C-labelled substrates combined with *C-metabolic flux analysis ('*C-MFA)
enables quantitative reconstruction of metabolic networks through measurement of
mass isotopologue distributions (MIDs) [1]. The accuracy of this approach depends on
the MID measurement of natural or partially labelled metabolites by mass spectrometry.
Gas chromatography coupled to high-resolution time-of-flight mass spectrometry (GC-
TOF-MS) offers enhanced chromatographic resolution and broad metabolic coverage,
however, it can produce biased MIDs, particularly for silicon-containing derivatives
commonly used in GC-based metabolomics. In this work, we demonstrate that MIDs
deviations from theoretical values originate from the partial resolution of the isotopic
fine structure of silicon containing derivatives.

This work presents an analytical strategy based on the extraction of chromatographic
signals from the area of the m/z peak profiles using a defined mass window to effectively
captures the full isotopic fine structure. Validation experiments using gravimetrically
prepared mixtures of natural and labelled metabolite standards were performed to
demonstrate the robustness of our approach across a wide range of isotopic
enrichments. We finally applied this methodology to the analysis of intracellular
metabolites from prostate cancer cell cultures incubated in the presence of *Cs-glucose.
All measurements were compared with the procedure developed previously in our
laboratory based on GC-Q-MS [2].
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La contaminacion de aguas por metales pesados constituye un desafio ambiental debido
a la elevada peligrosidad y persistencia en el medioambiente de estos analitos. Por ello,
es fundamental su monitorizacion y el desarrollo de técnicas analiticas sensibles que
permitan cuantificar estos analitos, asi como metodologias de preparacion de muestra
que permitan minimizar los efectos de matriz y preconcentrar los analitos. En este
contexto, el uso de ferrofluidos representa una ventaja significativa, ya que permite la
separacion de fases mediante un campo magnético, eliminando la necesidad de una
etapa de centrifugacién [1]. Ademas, si se encuentra compuesto por una mezcla
eutéctica natural (NEM), el ferrofluido funciona como un agente extractante,
optimizando la recuperacion de los analitos [2].

En este trabajo, se ha desarrollado un método analitico basado en microextraccién
liquido-liquido dispersiva asistida por vortex (VA-DLLME), empleando un ferrofluido
compuesto por una mezcla eutéctica natural (NEM) (timol: cumarina) y particulas
magnéticas de tdner, con posterior determinacién mediante ICP OES. Asimismo, ha sido
necesario incluir una etapa de retroextraccidén con HCl para garantizar la compatibilidad
con el sistema de introduccion de muestra del ICP OES.

Bajo las condiciones optimizadas, el método presenta limites de deteccion entre 0,12-3
ug kg 'y limites de cuantificacion entre 0,4-10 pg kg™'. La repetibilidad, estudiada a dos
niveles (200 y 400 pg kg™'), es inferior al 10 %, mientras que la veracidad, evaluada
mediante material de referencia, muestra valores de recuperacién entre el 91 y el 109
%, evidenciando la ausencia de efectos de matriz significativos. Finalmente, el método
se ha aplicado a diferentes tipos de matrices acuosas, incluyendo muestras de aguas
residual, agua regenerada y agua no potable para uso doméstico. El analisis de este tipo
de muestras junto con estudios de fortificacién, confirman la aplicabilidad del método.
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The protein Death-Associated Protein 5 (DAP5), also known as elF4G2, NAT1, or p97, is
a ubiquitously expressed non-canonical translation initiation factor (1). DAP5 has been
implicated in cancer progression, but its role in metabolic regulation remains unclear.
Together with its binding partner, eukaryotic initiation factor (elF) 3d, DAP5 enables an
alternative form of cap-dependent mRNA translation that is independent of mechanistic
target of rapamycin complex 1 (mTORC1) and elF4E (2). DAPS5 is highly resistant to
degradation under oxidative stress and mediates the selective translation of
approximately 20% of mRNAs, including those involved in cell migration, survival,
differentiation, and metabolism (3). This study aimed to further investigate the
metabolic consequences of DAP5 depletion in cancer cells. Targeted metabolomic
profiling was performed using tandem liquid chromatography coupled with mass
spectrometry (LC-MS), focusing on 178 named metabolites associated with cancer cell
metabolism. Among these, 121 metabolites were consistently detected across all six
samples, including three biological replicates each of shNsi and shDAP5 cells. Principal
component analysis demonstrated distinct clustering between the control and DAP5-
silenced groups, indicating clear metabolic differences. Of the 121 detected metabolites,
24 were significantly altered following DAP5 silencing (p < 0.05). Notably, DAP5
depletion reduced levels of several nucleotide cofactors essential for energy
metabolism, including ADP, ATP, CTP, GTP, UTP, and NAD. Pathway analysis of the
significantly altered metabolites further revealed disruption of amino acid synthesis,
nucleotide synthesis, and sugar metabolism, which are pathways commonly enriched in
metastatic and advanced-stage cancers. These findings suggest that DAP5 plays an
important role in regulating metabolic programs linked to cancer progression. Ongoing
studies are validating key DAP5-associated metabolic targets by immunohistochemistry
in metastatic triple-negative breast cancer tumor biopsies.
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Introduction: Bis-conjugated steroids are phase |l metabolites formed by two sequential
conjugation reactions. Unlike mono-conjugated steroids, which can re-enter the
biotransformation circuit, bis-conjugates may reflect the cumulative production of
steroid hormones, offering a new perspective for biomarker discovery. Despite this
potential, they remain largely understudied due to substantial analytical challenges such
as (i) the need of separation of several stereoisomers, (ii) their poor chromatographic
behavior in common reverse phase chromatography, (iii) the presence of two ionizable
conjugated moieties (sulfate and/or glucuronide) or (iv) the unavailability of analytical
standards. These challenges defined the analytical framework addressed in this work.

Objectives: First, to optimize the LC-MS/MS detection of bis-sulfated (SS) and mixed
sulfate-glucuronidated (SG) steroids, the main bis-conjugated steroid metabolites in
biological fluids. Second, to develop a method for bis-conjugated steroid profiling and
to evaluate its performance in samples from studies focused on steroid metabolism.

Methodology: A set of synthesized bis-conjugated steroid standards was used to
optimize the LC-MS/MS conditions for the determination of these metabolites. Key
physicochemical factors affecting chromatographic separation were evaluated and
optimized to improve the resolution of highly polar isomers. MS/MS behavior for doubly
charged precursor ions was studied to create a constant ion loss (CIL) approach for the
untargeted detection of both SS and SG. A LC-MS/MS method was developed and used
for the detection and relative quantification of major urinary bis-conjugated steroids.

Results: Optimization of mobile phase composition (25 mM ammonium formate, pH
6.2), column temperature (30 °C), and acetonitrile content enabled efficient
chromatographic separation of SS and SG isomers within a 20-minute run. Based on
common MS/MS fragmentation behavior (CIL of m/z 97 and m/z 175 for SS and SG,
respectively), a CIL method was created. A targeted LC-MS/MS method capable of
determining more than 20 SS and 10 SG in urine was developed and applied to urine
samples from steroid metabolism studies provided novel insights into the research
potential of these steroid metabolites.

Conclusions: The developed methodological approach provides a valuable tool for
comprehensive study of advanced phase Il steroid metabolism and highlights the
informative potential of bis-conjugated steroids in physiological and clinical context.
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Since the start of large-scale production in the 1950s, plastics have become essential
materials for the global economy (1). Due to their versatility, low cost, and wide range
of applications, their production has increased exponentially over the years. The rapid
growth in plastic production has created a significant challenge in managing plastic
waste (2). The accumulation of microplastics in marine ecosystems, coupled with the
presence of emerging contaminants such as pharmaceuticals, represents an important
environmental problem (3). The present study evaluates the potential of microplastics
to act as transport vectors for pharmaceuticals through their adsorption onto two plastic
polymers widely used today: polyethylene terephthalate (PET) and medium-density
polyethylene (MDPE) in seawater. As a control, the same experiments were conducted
in ultrapure water (milli-Q). Both plastics were exposed to a mixture of 29 drugs
belonging to different therapeutic classes over a 28-day period, with sampling
conducted at various time intervals. The identification and quantification of the
compounds was performed using UHPLC-MS detection. Statistical analysis was
performed using R-studio software. The results showed that the type of polymer
significantly influences adsorption, with MDPE being more efficient than PET. In
contrast, the type of water and the therapeutic class of the drugs were not identified as
determining factors. Furthermore, a positive, albeit moderate, correlation was observed
between the hydrophobicity of the pharmaceutical and its adsorption efficiency on
MDPE. These findings suggest that hydrophobic interactions play a key role in the
adsorption of drugs onto microplastics, providing a solid foundation for future research,
such as predictive models or mitigation strategies in aquatic ecosystems.
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Per- and polyfluoroalkyl substances (PFAS) are highly persistent contaminants.
Membrane-based treatments are effective in PFAS removal concentrated PFAS waste
streams needing further handling are generated. Advanced reduction processes (ARPs)
have shown high efficiency for PFAS degradation, whereas advanced oxidation
processes (AOPs) are more suitable for conventional organic microcontaminant (OMCs)
removal. In this work, ARPs using UV-C/SOs?~ and UV-C/SOs% /I~ were evaluated
individually and combined with UV-C/H,0,, a reference AOP with the aim of removing
both PFAS and OMCs. PFOA, ibuprofen and benzoic acid were selected as model
contaminants. UV-C/SOs27/I~ achieved nearly complete PFOA degradation (85%
defluorination, 24 h), outperforming UV-C/SOs?~ alone. In contrast, UV-C/H,0;
efficiently removed and mineralized ibuprofen and benzoic acid (>99% within 2 h) but
showed negligible activity toward PFOA. High-resolution mass spectrometry (HRMS)
enabled the identification of multiple PFOA transformation products (TPs), including
shorter-chain perfluorocarboxylic acids, perfluorosulfonates and partially defluorinated
intermediates, providing insight into the degradation pathways occurring during ARP
treatments. The ARP - AOP configuration promoted extensive mineralization of PFAS-
derived intermediates, reaching 91% mineralization. Application to simulated retentate
wastewater confirmed the suitability of this combination and demonstrated that
coupling UV-driven ARPs/AOPs offers a promising solution for the treatment of PFAS-
containing concentrates.

Acknowledgments

The ANDROMEDA project (P1ID2022-1408750B-C31/C32, funded by
MCIN/AEI/10.13039/501100011033/FEDER) and the HERO4PFAS project (Marie
Sktodowska-Curie Actions, Grant Agreement No. 101146398) are gratefully
acknowledged. APR acknowledges PPIT-UAL for his contract (CPRE2023-052).

Comunicaciones tipo pdster: sesiéon 1



CA

Comunicaciones pdster: sesion 2




[ { | I
p2.001 CAl 5036

Peak tracking in liquid chromatography of complex samples
supported by diode-array detection and retention modelling
Maria Celia Garcia-Alvarez-Coque, Pau Peiré-Vila, José Ramon Torres-Lapasio

University of Valencia, Department of Analytical Chemistry, Faculty of Chemistry,
Av. Vicent Andrés Estellés 19, 46100, Burjassot, Valencia, Spain

The reliable identification and tracking of HPLC chromatographic peaks under varying
experimental conditions is of considerable practical and methodological importance. In
applications such as method transfer, robustness assessment, multi-condition screening,
and method development, chromatographic parameters are often intentionally modified,
leading to retention shifts, peak shape variations, and partial coelution. Under these
circumstances, manual peak tracking becomes time-consuming and subjective, particularly
when analysing complex samples with limited compound identification. A major challenge
in retention modelling for complex samples is the reliable assignment of reference peaks
across different experimental conditions, which is essential for constructing accurate
retention models capable of predicting chromatographic behaviour. This study proposes a
fully automated strategy for modelling spectrochromatograms directly from raw
experimental data, supporting efficient method development while minimising analyst
intervention following initial system training. Two complementary workflows were
designed and evaluated using herbal medicine extracts: a manual-assisted workflow and a
fully automated workflow. Both approaches integrate chromatographic and spectral
information to ensure reliable peak assignment. The process begins with peak detection in
a reference chromatogram, followed by extraction of peak characteristics including
retention time, peak area and height, together with acquisition of baseline-corrected,
normalised UV spectra. The same procedure was applied to chromatograms acquired under
different gradient conditions. In the manual-assisted workflow, peak matching was guided
by spectral similarity assessed through Pearson correlation coefficients combined with peak
height differences. The automated workflow ranks candidate peak matches between
reference and target chromatograms based on spectral similarity, with assignments
iteratively refined through retention modelling. This approach improves peak tracking
reliability, particularly for low-intensity signals and partially coeluting peaks. Using
confidently assigned peaks (13 from the manual-assisted workflow and 34 from the
automated approach), a global retention model was constructed and subsequently
extended to all detected components. The model successfully predicted complex
chromatographic profiles across the gradient design, giving rise to a framework supporting
robust and systematic chromatographic method development for complex samples.
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Background and Aims: Colorectal cancer (CRC), the second leading cause of cancer-related
mortality worldwide, continues to pose major clinical challenges despite advances in
targeted therapies and chemotherapy. FOLFOX remains a frontline regimen, yet its
long-term efficacy is undermined by chemoresistance and metastatic progression. Growing
evidence highlights tumor metabolism as a key driver of treatment response, although
subtype-specific metabolic vulnerabilities remain underexplored. This study aimed to
identify metabolic targets to enhance FOLFOX efficacy in CRC using an integrative
multi-omics systems biology workflow.

Methods: We analyzed transcriptomics (RNA-seq), targeted metabolomics (AbsolutelDQ
p180 kit, Biocrates), and nutrient/amine exchange fluxes (glucose, lactate, amino acids,
biogenic amines, oxygen, and proton fluxes) in eight CRC cell lines treated and untreated
with FOLFOX. These datasets were integrated into contextualized Genome-Scale Metabolic
Models (GEMs). Subtype-specific metabolic networks were reconstructed using the CORDA
(Cost Optimization Reaction Dependency Assessment) algorithm, and flux balance analysis
was applied to characterize functionally relevant metabolic changes associated with
FOLFOX response.

Results: Our systems-level analysis revealed distinct metabolic rewiring patterns across CRC
subtypes exposed to FOLFOX. Key alterations were observed in central carbon and amino
acid metabolism, indicating metabolic strategies that support survival under
chemotherapeutic pressure. For each subtype, we identified specific synthetic-lethal
metabolic targets whose inhibition could sensitize CRC cells to FOLFOX.

Conclusions: This integrative multi-omics framework effectively translates complex
molecular data into actionable metabolic targets. By moving beyond static biomarker
discovery and adopting dynamic, model-driven analyses, it offers a promising strategy to
overcome chemoresistance and to guide the development of metabolism-informed
combination therapies in CRC. The approach also highlights the potential of CORDA-based
contextualization to support personalized therapeutic design in other solid tumors.
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and European Commission FEDER funds (P1D2023-1505390B-100); CIBER-EHD (EHD20PIO3 and
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Growing consumers’ interest in product origin and authenticity has driven the search for
specific markers to detect possible adulterations in bee products, like bee pollen. Among
potential markers of bee pollen are betaines, quaternary ammonium compounds present
in plant species, which are formed through biosynthetic pathways catalyzed by enzymes.
Betaines have attracted the interest of the scientific community due to their relevance in
essential metabolic and physiological processes in both animals and plants. Briefly:
maintaining the homeostasis of organisms or contributing to the regulation of key functions
for cellular stability and adaptation to different environmental conditions among others.
Betaines are naturally occurring substances in bee pollen that reflect the intricate
relationship between bees, plants, and their environment. These compounds originate from
the nectar of flowers and are influenced by various factors such flowering patterns, climate
conditions, and the accessibility of nectar sources for bees. In plants, betaines—such as
glycine betaine—function as osmolytes, helping to maintain osmotic balance and protect
cellular structures under environmental stress. Consequently, betaine concentrations in
bee pollen could serve as biochemical indicators of the environmental conditions affecting
both plants and bees. Therefore, the aim of this study is to propose a novel method to
determine residues in bee pollen of nine betaines and related compounds, by means of
ultra-high performance liquid chromatography coupled with tandem mass spectrometry
(UHPLC-MS/MS).

A quick and efficient sample treatment, involving solvent extraction with an acetonitrile and
water mixture (1:1, v/v), centrifugation, freezing with dry ice followed by dilution, was
proposed. Chromatographic analysis (10 min) was performed by means of a core-shell
hydrophilic interaction liquid chromatography (HILIC) column, and a mobile phase applied
in gradient elution mode. The method was fully validated in terms of selectivity, detection
and quantification limits, matrix effect, linearity, precision and accuracy. Results showed
that not only was it selective, but it also displayed a wide linearity range and good precision.
Several bee pollen samples from different botanical origins were analyzed with the
proposed methodology, and residues of some of the studied compounds were detected in
all of them in a wide range of concentrations.
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Passive samplers have undergone significant development in recent years for time-integrated
analysis of water contaminants and are emerging as a key tool for environmental monitoring and
regulatory compliance. In addition to offering representative measurements and time-weighted
average concentrations, this approach is consistent with the principles of Green Analytical
Chemistry?.

In this presentation, different passive samplers (PS) are evaluated as sampling devices for a group
of polar emerging contaminants in environmental waters, followed by determination by liquid
chromatography—tandem mass spectrometry (LC-MS/MS). Two types of PS were selected: ceramic
passive samplers, consisting of a porous ceramic tube that enables diffusion of the analytes® and a
3D-printed PS fabricated from polylactic acid (sustainable material) with similar geometrical
features. Each sampler was packed with different materials (including highly retentive and more
selective sorbents) to provide different retention capabilities for the target compounds. The passive
samplers were calibrated to determine contaminant diffusivities and sampling rates. The stability of
the contaminants in water was also assessed to ensure that analyte uptake was not influenced by
degradation processes. Finally, the samplers were deployed in surface waters to determine the
presence of the target contaminants and to obtain their time-weighted average concentrations. The
proposed method offers a cost-effective tool for water contaminant monitoring, enabling the
assessment of temporal trends and the identification of contamination sources.
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La creciente demanda de métodos analiticos facilmente integrables en entornos
industriales, como el sector alimentario, ha impulsado el desarrollo de nuevas estrategias
para la preparacién de muestra. En este contexto, la impresién 3D se ha consolidado como
una herramienta prometedora en Quimica Analitica, al permitir la fabricacién de
dispositivos personalizados de bajo coste. Sin embargo, debido a su baja area superficial, es
necesario incorporar otros materiales a este tipo de dispositivos para su aplicacidon en
preparacion de muestra. Entre ellos, destacan las redes metal-orgdnicas (MOFs), gracias a
sus caracteristicas excepcionales, como su alta area superficial, la posibilidad de modular
sus interacciones mediante funcionalizacidn y su versatilidad de integracién en dispositivos.
En este trabajo se presenta un sistema de extraccion basado en un muelle impreso en 3D
(Spring-based extraction system, Spring-Ex), recubierto con MOF, destinado a la extraccién
in-situ de B-lactoglobulina, una de las principales proteinas alergénicas de la leche. El
sistema se aplicé a la evaluacion de posible contaminacidn cruzada en bebidas vegetales
(soja o0 almendra, entre otras).

El muelle, una vez disefiado e impreso con una resina elastomérica, se modifica con el MOF
seleccionado. El dispositivo 3D esta disefiado para poder integrarse en una jeringa, donde
actia como fase sorbente. La metodologia Spring-Ex permite la aplicacidon de ciclos de
aspiracion y dispensacion, lo que admite tanto retener la proteina en el MOF, como su
posterior elucién en el mismo sistema. Posteriormente, la proteina se analiza mediante
cromatografia liquida con deteccion UV. En este estudio se optimizaron variables
habituales, asi como el nimero de ciclos aspiracion-dispensacion y tiempos de contacto.
Por ultimo, se aplico el sistema a muestras de bebidas vegetales.

La estrategia propuesta posibilita la realizacion de procesos de retencion y elucion
directamente en la cadena de produccion por personal no especializado, reduciendo tanto
el transporte de muestras como los tiempos de analisis. Ademas, debido a la versatilidad
del Spring-Ex, junto con la posibilidad de adaptar su disefio o emplear distintos materiales,
amplia su potencial en el drea de preparacion de muestra.

Agradecimientos: Este estudio fue financiado por la Agencia Espafiola de Investigacion del Ministerio de
Ciencia e Innovacion (MCIN/AEI/10.13039/501100011033) y por el “ERDF A way of making Europe” a través
del proyecto PID2021-1254590B-I00. Este articulo se basa en el trabajo realizado en el Grupo Especializado
de Preparacion de Muestras de la Sociedad Espafiola de Quimica Analitica (SEQA).

Comunicaciones tipo pdster: sesion 2



1 { | Il
P2-006 CAI |22312”6

Deteccion de acido succinico en muestras clinicas de pacientes con
patologias gastrointestinales con fluorescencia de cara frontal
empleando un sensor basado en MOFs e impresion 3D

Clara Ochoa-Esteso®, Andrea Cejudo-Garcés®, Maria Jesls Lerma-Garcia®, Jesis Cosin-Roger®,
Enrique Javier Carrasco-Correa®

2Grupo CLECEM, Departamento de Quimica Analitica, Universitat de Valéncia, Burjassot, Valencia
(Espaiia)
bDepartamento de Farmacologia, Universitat de Valéncia, Valencia (Espafia)

El acido succinico es un metabolito intermedio del ciclo de Krebs cuya alteracién en fluidos
bioldgicos se han asociado con procesos inflamatorios y diversas patologias gastrointestinales, como
colitis, enfermedad de Crohn o cancer colorrectal. Su determinacién se realiza habitualmente
mediante técnicas que, aunque ofrecen elevada fiabilidad, requieren instrumentacién costosa y
procedimientos de preparacion de muestra relativamente complejos. En este contexto, el desarrollo
de metodologias alternativas mas rapidas, selectivas y simplificadas resulta de gran interés en
Quimica Analitica. En este trabajo se propone un nuevo enfoque basado en la integraciéon de
impresion 3D y redes metal organicas (MOFs) fluorescentes para la deteccién de acido succinico. El
material activo consiste en un MOF derivado de ZIF-8 modificado con acido acetilsalicilico y
disprosio, cuya respuesta luminiscente presenta una variacidn en su sefial en presencia del analito,
permitiendo su deteccidn.

El MOF se integra en un dispositivo impreso en 3D disefiado para su acoplamiento a tubos tipo
Eppendorf, permitiendo una extraccidon sencilla mediante contacto directo con la muestra.
Asimismo, el material ha sido optimizado para simplificar el procedimiento experimental y mejorar
la eficacia del proceso de extraccidn. Adema3s, el dispositivo 3D permite la deteccidn directa del
analito al acoplarse en cubetas de cuarzo, donde se mide la sefial mediante fluorescencia de cara
frontal. Este sistema permite eliminar procedimientos complejos como la elucién vy
preconcentracion. La aplicabilidad del método se evalué mediante el analisis de muestras reales de
suero y tejido de colon procedentes de individuos con distintas patologias gastrointestinales,
considerando ademas variables como edad y sexo.

En conjunto, este trabajo demuestra que la combinacion de MOFs luminiscentes basados en
lantanidos e impresion 3D permite desarrollar sensores analiticos miniaturizados capaces de
integrar extraccidn y deteccidn en un Unico dispositivo, reduciendo el tratamiento de muestra y los
costes asociados, lo que constituye una alternativa prometedora para la determinacion de
biomarcadores en matrices clinicas complejas.

Agradecimientos: Este estudio fue financiado por la Agencia Espanola de Investigacion del
Ministerio de Ciencia e Innovacién (MCIN/AEI/10.13039/501100011033) y por el “ERDF A way of
making Europe” a través del proyecto PID2021-1254590B-100.
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Recently, there has been increased interest in the use of hydrophobic deep eutectic
solvents (DES) as a supported liqguid membrane (SLM) in electromembrane extraction
(EME). This is partly due to their low toxicity, high affinity and selectivity towards various
analytes, low volatility and high stability of the SLM during extraction®. In the field of
research, there has been a particular focus on non-ionic DES components, such as 6-
methylcoumarin and thymol, as potential alternatives to conventional SLMs.

On the other hand, oxicams represent a subclass of non-steroidal anti-inflammatory drugs
(NSAIDs), whose mechanism of action is predicated on the inhibition of cyclooxygenase
(COX) enzymes. These enzymes are pivotal in the synthesis of prostaglandins, which in turn
are instrumental in the mediation of inflammatory processes. Meloxicam, a representative
oxicam developed to reduce the gastrointestinal effects associated with traditional NSAIDs,
exemplifies the pharmacological relevance of this family. Oxicams are frequently used and
are available without prescription, which means they can reach environmental and
biological matrices such as surface waters and urine. This raises concerns about their
presence as pharmaceutical contaminants.

The aim of this study is to assess the viability of using a hydrophobic DES as SLM for the
extraction of five oxicam drugs—tenoxicam, isoxicam, lornoxicam, droxicam, and
meloxicam—from water and urine samples prior to their determination by liquid
chromatography coupled with diode array detection (LC-DAD). For the purpose of this
study, DES-based SLMs were examined in conjunction with the conventional extractant 2-
nitrophenyl octyl ether and 1-octanol. The analytical performance of the system-developed
method was assessed under optimized conditions. The results obtained demonstrate the
efficacy of the extraction process. Furthermore, the potential of this approach for
environmental and bioanalytical monitoring is proved with real samples analysis (i.e., water
and urine). Moreover, these results lay the groundwork for future investigations into DES-
based SLMs in the EME of oxicam derivatives, among others.
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La bioacumulacidn describe la incorporacién y retenciéon de compuestos quimicos en los organismos
a partir del medio. Por lo tanto, su evaluacién en bivalvos constituye una herramienta clave para el
control ambiental marino, pero tradicionalmente se basa en ensayos in vivo que implican la
recoleccion y sacrificio de un elevado nimero de organismos. Esta limitacidén ética, junto con la
necesidad de metodologias mas rapidas y reproducibles, impulsa el desarrollo de estrategias
alternativas. En este contexto, la biomimética, disciplina que reproduce procesos bioldgicos
mediante sistemas artificiales, y la impresién 3D, tecnologia de fabricacidon aditiva que permite
disefar estructuras complejas y personalizadas capa a capa, ofrecen nuevas oportunidades para
recrear procesos biolégicos en condiciones controladas.

El objetivo de este trabajo fue desarrollar un sistema biomimético capaz de retener contaminantes
y utilizar estos datos para predecir su bioacumulacion en bivalvos sin emplear animales, mediante
un dispositivo impreso en 3D modificado previamente modificado con fosfatidilcolina (PC) que
simula la filtracién branquial.

En primer lugar, se imprimid un dispositivo con geometrias que imitan la dindmica de flujo presente
en los bivalvos. Su superficie fue modificada con un polimero basado en glicidil metacrilato que
aporta estructura globular y posteriormente funcionalizada con PC, reproduciendo las propiedades
de las membranas lipidicas implicadas en los procesos de acumulacién. Para la modelizacidn se
empled como organismo de referencia Mytilus galloprovincialis, utilizando datos bibliograficos de
factores de bioacumulacion biota-sedimento (BSAF), factores de bioacumulacion (BAF), asi como
concentraciones en sedimento y en molusco para hidrocarburos aromaticos policiclicos en distintas
zonas geograficas. Los datos obtenidos mediante el sistema biomimético se emplearon en modelos
de regresidn lineal multiple con el fin de predecir la bioacumulacion en bivalvos.

Este planteamiento que combina biomimética, impresion 3D y quimiometria para establecer una
metodologia in vitro orientada a la prediccidon de bioacumulacién de contaminantes en organismos
filtradores marinos, es una alternativa ética para evaluar la contaminacién ambiental y su
bioacumulacién en sistemas marinos.
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Los aceites esenciales son mezclas complejas de metabolitos secundarios obtenidos a partir de
plantas aromaticas. Estos compuestos se utilizan principalmente en fragancias debido a su alta
volatilidad y a su aroma caracteristico. Ademas, en los ultimos afos, ha aumentado su uso en la
industria farmacéutica y cosmética debido a sus interesantes propiedades antioxidantes,
antibacterianas y antiinflamatorias [1]. Sin embargo, la posible presencia de metales procedentes
de la contaminacién antropogénica del suelo puede suponer un riesgo para el medio ambiente y la
salud humana [2].

En este estudio se evalla y compara, por primera vez, el uso de una mezcla eutéctica (EM)
compuesta por cloruro de colina (ChCl) y etilenglicol (EG) (i.e., ChCI:EG, en una relacién molar 1:2) y
el uso de su compuesto puro (EG) como fases extractantes en microextraccion por emulsificacidn
asistida por ultrasonidos (USAEME) para la separacién y preconcentracién de siete elementos (i.e.,
Cd, Cr, Cu, Fe, Mn, V y Zn) en aceites esenciales, y su posterior determinacién mediante
espectrometria de emisién dptica con plasma acoplado inductivamente (ICP OES).

En ambos métodos, se establecieron las condiciones dptimas del proceso de microextraccion
mediante una optimizacion multivariante en dos etapas (i.e., disefio de Plackett-Burman y disefio
central compuesto). Bajo condiciones dptimas, se evaluaron los principales pardmetros analiticos
de calidad y se analizé una muestra de referencia certificada obteniendo resultados veraces y
precisos para ambos métodos. Finalmente, se realizaron ensayos de recuperacién en dos muestras
reales de aceites esenciales comuinmente utilizadas en la industria cosmética (i.e., Eucalyptus specie
y Prunus amygdalus dulcis) que indicaron la ausencia de efectos de matriz significativos.
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Antioxidants are substances capable of preventing or delaying oxidative damage. Beyond their role
in the diagnosis and prevention of vascular diseases, they are also widely used as indicators of
oxidative stress, food quality, and environmental safety. In this sense, total antioxidant capacity
(TAC) has gained significant attention as a clinically relevant parameter for non-invasive monitoring
using readily accessible biofluids, including oral fluids. However, conventional analytical techniques,
including high-performance liquid chromatography and gas chromatography, have shortcomings
such as costly instrumentation, labor-intensive procedures, and specialized personnel
requirements. In contrast, sensor-based detection methods have gained popularity over the past
decade due to their advantages of low cost, simple operation, and rapid response.

In this study, a dip-and-read colorimetric sensing platform based on Prussian Blue Nanoparticles
(PB-NPs)@MIL-88B(Fe) nanozyme is proposed. The material was immobilized onto a hydrogel-
coated cotton swab for the detection of the TCA in saliva. The sensing principle is based on the
peroxidase-like catalytic activity of the nanozyme, which enables the oxidation of 3,3',5,5'-
tetramethylbenzidine (TMB) into its blue oxidized form (ox-TMB) using H,0,. Subsequently,
antioxidants reduce ox-TMB back to its colorless state. Ascorbic acid was used as a model
antioxidant, and the colorimetric response was quantified by smartphone-based digital image
analysis. After optimization of the main assay parameters, the developed sensor exhibited
reproducible antioxidant detection and maintained its analytical performance after storage for up
to one month. Overall, the proposed platform provides a simple, cost-effective, portable, and user-
friendly alternative to conventional antioxidant detection methods. It demonstrates considerable
potential for rapidly TAC screening in saliva and future point-of-care applications.
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En las ultimas décadas, el estudio de la capacidad antioxidante (CA) ha adquirido gran relevancia
debido a su papel en la prevencién del estrés oxidativo, un factor clave en el desarrollo de
enfermedades crdnicas y degenerativas como el cancer, las enfermedades cardiovasculares, la
diabetes y diversas afecciones neurodegenerativas. Este creciente interés en los antioxidantes ha
impulsado el desarrollo de métodos para medir su capacidad. No obstante, la mayoria de estos
enfoques se centran en el analisis de alimentos en estado fresco, descuidando la evaluacidn de la
CA biodisponible (CAB). En este sentido, las nuevas aplicaciones basadas en extraccion biomimética
en fase solida (BMSPE), son metodologias prometedoras para evaluar la CAB a lo largo del proceso
digestivo.

Con el objetivo de superar las limitaciones actuales, el objetivo de este trabajo es el desarrollo de
un método sencillo y practico basado en BMSPE para evaluar la CAB en el intestino en mieles de
distintos origenes geograficos. Este sistema emplea polimeros porosos basados en glicidil
metacrilato modificados con fosfatidilcolina que simulan la absorcidn intestinal. Por otro lado, la CA
se evalia con el empleo redes metal-organicas fluorescentes que presentan efecto antena
correlacionado con la capacidad antioxidante. La aplicacidon de estas metodologias permite estimar
la fraccién de CAB en el intestino. De esta manera, se analizaran las variaciones en la CA antes y
después del proceso de digestion intestinal, asi como las diferencias en la fraccion biodisponible
entre mieles procedentes de distintos paises: Espafia, Republica Dominicana, Italia y China, lo que
aporta informacion relevante sobre su calidad nutricional real.
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La presencia de contaminantes emergentes en ecosistemas marinos constituye una preocupacion
creciente debido a su impacto en la biodiversidad, la cadena tréfica, la fauna y la salud humana.
Entre estos contaminantes, la saxitoxina, una potente biotoxina marina, representa un riesgo
significativo al acumularse en productos del mar, lo que subraya la necesidad de desarrollar
metodologias analiticas sensibles capaces de detectarla a niveles traza. En este contexto, el uso de
materiales avanzados, como las redes metal-organicas (MOFs), ha demostrado un gran potencial
como sorbentes en la preparaciéon de muestra, gracias a su elevada area superficial, su tamafio de
poro ajustable y versatilidad quimica. Sin embargo, su uso habitual en forma de polvo limita
presenta limitaciones en términos de manejo, aplicabilidad prdctica y automatizacidn. Estas
limitaciones pueden solucionarse mediante su inmovilizacién en soportes celulésicos de bajo coste
y respetuosos con el medio ambiente, tales como papel, algoddn, y otras matrices celulésicas, que
proporcionen flexibilidad mecdnica, alta permeabilidad, y compatibilidad con formatos de
(micro)extraccion.

En este trabajo se desarrolla una plataforma de extraccion sostenible basada soportes celuldsicos
modificados con MOFs para la determinacién de saxitoxina en productos del mar. En primer lugar,
se evaluaron diferentes MOFs mediante extraccion en fase sdlida dispersiva, con el fin de
seleccionar el material con mejor rendimiento. Posteriormente el MOF seleccionado se inmovilizé
sobre el soporte celuldsico, y se optimizaron los principales parametros de extraccion y elucion.
Finalmente, el sorbente desarrollado se aplicé a la extraccién y determinacion de saxitoxina en
diferentes productos del mar.
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The proliferation and coastal accumulation of marine macroalgae (i.e., beach-cast seaweed)
is a major environmental and socioeconomic issue, which requires new management and
valorization strategies. Because of their rich content of compounds with health benefits,
this natural resource could be exploited for elaborating nutraceuticals and food
supplements. Herein, we aimed to compare the bioactive profile of various native brown
(Gongolaria barbata, Sargassum vulgare), green (Codium taylorii, Ulva linza), and red
(Rhodymenia pseudopalmata, Laurencia hybrida) species, as well as the invasive algae
Rugulopteryx okamurae. To this end, samples were subjected to ultrasonic-assisted
extraction and subsequent metabolomics analysis by liquid chromatography — mass
spectrometry. Overall, higher levels of most phytochemicals under study were observed in
brown algae, especially in Rugulopteryx okamurae, including polyphenols, carotenoids, and
phytosterols. On the other hand, many essential amino acids and polyunsaturated fatty
acids were found to be particularly abundant in the green algae Codium taylorii. Finally,
although showing a poorer bioactive profile in general terms, red seaweeds stand out as an
ideal source for specific compounds normally present at lower concentrations in the other
aforementioned species, such as docosahexaenoic acid or vitamin B5. In summary, our
findings demonstrate that the valorization of beach-cast seaweeds could be of great
interest for the pharmaceutical and food industries, not only because of their high content
of bioactive compounds with anti-inflammatory and antioxidant activity, but also in order
to minimize and provide an added-value to these wastes within the framework of circular
economy and green chemistry.
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The perinatal period is highly sensitive to obesogenic determinants, being consistently
reported that adverse birth outcomes are among the most important early risk factors for
childhood obesity. Nevertheless, the molecular mechanisms underpinning this greater
predisposition remain to be elucidated. To get deeper insights into the influence of neonatal
conditions in obesity-related metabolic disturbances occurring later during childhood, we
applied high-throughput metabolomics (UHPLC-HRMS) to plasma and erythrocyte samples
from a cohort of children diagnosed with obesity, from whom birth metrics (i.e., gestational
age, weight, and length at birth) were available from their medical records. The findings of
this study evidenced that adverse neonatal determinants (i.e., low gestational age, weight,
and length at birth) may predispose to an unhealthier metabolic status, as reflected in
negative associations with anthropometric parameters (e.g., waist circumference) and
biochemical markers of insulin resistance (e.g., HOMA-IR) and inflammation (e.g., CRP,
inflammatory indices). This was accompanied by exacerbations in a multitude of central
metabolic pathways which play a crucial role in obesity pathophysiology, such as energy
metabolism, homeostasis of branched chain and aromatic amino acids, regulation of
oxidative stress, and biosynthesis of steroid hormones and bile acids. Accordingly, we
hypothesize that even minor variations in neonatal conditions may provoke deleterious
molecular programming mechanisms with strong impact on later metabolic risk.
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El cdncer de mama, originado principalmente en células epiteliales mamarias, constituye una de las
neoplasias mas prevalentes a nivel mundial y se asocia con multiples alteraciones moleculares y
metabdlicas que afectan a procesos celulares esenciales. Entre estos procesos, la homeostasis idnica
intracelular desempefia un papel fundamental, al estar implicada en la regulacién de la sefializacién,
la proliferacién y la supervivencia celular. En este sentido, los cationes Na* y K* resultan clave, ya
que sus gradientes electroquimicos son mantenidos por la actividad de la bomba Na*/K*-ATPasa. Las
alteraciones en el equilibrio intracelular de estos iones se han relacionado con diferentes estados
patoldgicos, pudiendo desencadenar la muerte celular.

En este trabajo se han evaluado los cambios en los niveles intracelulares de Na* y K* en respuesta a
la suplementacion con dos compuestos de potasio antioxidantes, el ribosato de potasio (RK) y el
ascorbato de potasio con ribosa (RCK), mediante espectrometria de masas con fuente de plasma de
acoplamiento inductivo (ICP-MS). A tal fin, se han empleado dos lineas celulares epiteliales
mamarias: sana (HTB-125) y tumoral (HTB-126), que fueron sometidas a suplementacién durante
72 horas. Ademas de la relacion Na*/K* y de las concentraciones intracelulares promedio de estos
cationes en las células viables, mediante un balance de masas se ha estimado la concentracion
promedio de K*/célula en las células tumorales que sufrieron apoptosis tras la suplementacion.
Tanto para el RK como el RCK se ha observado aumento del contenido intracelular de K* respecto
del obtenido en las células no suplementadas, siendo este aumento mucho mas elevado en el caso
de la linea tumoral respecto de la sana, lo que se tradujo en una disminucién de la supervivencia
celular a las 72 horas de bajo la suplementaciéon en la linea tumoral, pero no en la sana.
Adicionalmente, y con el objetivo de evaluar no sélo las concentraciones promedio, sino también
de conocer la distribuciéon del potasio en las poblaciones celulares objeto de estudio, se ha
investigado la posibilidad de llevar a cabo el andlisis de este idn en las diferentes muestras utilizando
la técnica de single cell (sc)-ICP-MS.
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Background: Male infertility accounts for over half of infertility cases, yet conventional
semen analysis often fails to identify its underlying causes. Metabolomics offers a powerful
approach to explore these molecular alterations. In this context, seminal plasma is a
promising, minimally invasive biofluid for biomarker discovery.

Objectives: This study aimed to develop a comprehensive metabolomic workflow for
seminal plasma, enabling broad molecular coverage and generating a reliable reference
dataset.

Materials and Methods: Seminal plasma sample preparation was optimized for both polar
metabolites and lipids to ensure broad metabolic coverage, followed by an in-depth
characterization of human seminal plasma using LC-MS/MS-based lipidomics and CE-MS
analysis of polar metabolites.

Results: Among the evaluated protocols, the adapted Matyash protocol provided the most
comprehensive and balanced lipid recovery across subclasses and ionization modes, while
a simple protein precipitation approach showed the best performance for CE-—MS.
Metabolite annotation followed a two-step strategy combining high-confidence
identification using in-house reference libraries (accurate mass, retention or migration time,
and fragmentation data) with a complementary putative approach to extend metabolic
coverage. This enabled the generation of curated lipidomic (265 lipid species, mainly
glycerophospholipids and sphingolipids) and metabolomic databases (125 polar
metabolites, including nucleosides, polyamines, and dipeptides), providing a structured
biochemical framework for seminal plasma including semi-quantitative information.
Additionally, normalization strategies were evaluated, with probabilistic quotient
normalization showing the best performance in reducing sample variability.

Conclusion: Overall, this work provides a reference resource to advance translational
metabolomic studies in male reproductive medicine, highlighting its potential role in
reproductive health assessment and paving the way for improved diagnostic tools in male
fertility evaluation.
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Las vacunas basadas en la nueva tecnologia de acido ribonucleico mensajero (ARNm) encapsulado en
nanoparticulas lipidicas (NPLs) representan una herramienta clave para la prevencion de diversas patologias,
demostrada con el virus SARS-CoV2. También presentan una gran potencialidad como terapéutico®. Sin
embargo, el ARNm es una molécula inestable, susceptible a degradacidn fisica o quimica. La Agencia Europea
del Medicamento (EMA) publicé en 2025 un borrador guia para aspectos relacionados con la calidad, entre
los que se encuentra el andlisis de la integridad ARNm? encapsulado.

El objetivo de este trabajo es el desarrollo de un método de cromatografia liquida de pares iénicos con
deteccién DAD (IPRP/UPLC-DAD) para analizar el ARNm encapsulado tras su extraccion del sistema ARNm-
NPL (muestras vacunas Comirnaty-Pfizer), superando las limitaciones de especificidad de los ensayos
convencionales. Previamente se ha optimizado una estrategia de ruptura de la nanoparticula mediante el uso
de una sonda de ultrasonidos que permite la liberacion del ARNm al medio y su aislamiento posterior
mediante isopropanol®. Dado el enorme tamafio del ARNm intacto (4.284 nucleétidos, 1.3-10° KDa), el andlisis
cromatografico es un reto en si mismo. Se selecciona para ello una columna especifica de fase inversa de gran
tamafio de poro: 4000A PLRP-S, 5 um, 50 x 2.1 mm, Agilent Technologies. Se optimiza (i) la composicion de la
fase mévil partiendo de la seleccidon de TEAA (acetato de tetraetil amonio), (ii) el gradiente vy (iii) el flujo de
fase mavil, (iv) la temperatura de la columna, (v) el volumen de inyeccidn y (vi) la resuspension del extracto
aislado de ARNm. Para la obtencién de los cromatogramas se selecciona la longitud de onda maxima y
caracteristica de ARN, 260nm, empleando la sefial a 320 + 10 nm como referencia. Se registran los espectros
de UV de 200 a 400 nm cada 0,2 s, para la identificacion del ARNm. En la Figura se muestra un cromatograma
representativo obtenido con las condiciones experimentales optimas seleccionadas, en las que cabe destacar
una composicion de fase moévil A 0,1 % TEAA 1M en agua desionizada y fase moévil B 0,1 % TEAA 1M en agua
desionizada : ACN 50:50, aplicando gradiente. Se obtiene una reproducibilidad del 2,05 % (DER %). Por TEM
(Transmission Electron Microscopy) se confirma la presencia de unidades intactas de ARNm. Los resultados
[T oo opers e laerseaoasine] demuestran la potencialidad del método para el andlisis
=B cuantitativo del ARNm encapsulado en NPLs.

2 1. Redenti et al. (2026). Colloids Surf. B, 115675.
] 2. EMA (2025). Guideline on mRNA vaccines, (Scientific
o | : Guideline).
;f:.; i I\ 3. Baena Alvarez (2024).. TFM - Univ. Granada.
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Carmen Mezquita-Blanch Deneb Jiménez-Gonzalez, Miriam Beneito-Cambra, Héctor Martinez-
Pérez-Cejuela, Ernesto F. Simd-Alfonso

Grupo CLECEM, Departamento de Quimica Analitica, Universidad de Valencia, Burjassot, Valencia
(Espafia)

La alergia asociada al consumo de cacahuete constituye un grave problema a nivel mundial debido
a su amplia extensidn, lo que supone un desafio para la seguridad alimentaria. Esto pone de
manifiesto la necesidad de desarrollar nuevas metodologias sensibles y selectivas para la deteccién
de estas sustancias alergénicas. Actualmente se emplean sistemas de deteccién y cuantificaciéon
basados en el empleo de técnicas como son ELISA y PCR, ambas costosas y de largo tiempo de
analisis. basados en el uso de sistemas de deteccion ELISA y PCR. En este estudio se plantea el
desarrollo de una metodologia rdpida y fiable para la deteccidn y cuantificacién de la proteina Ara
H1 basada en el uso de aptdmeros en plataformas portatiles fluorescentes. Un aptamero es una
cadena de oligonucledtidos de ADN o ARN de cadena sencilla que presenta estructura
tridimensional compleja capaz de unirse con alta especificidad a una molécula diana, funcionando
como “anticuerpos quimicos”. Ademas, estas cadenas pueden modificarse quimicamente, lo que les
permite adquirir una variedad de nuevas caracteristicas adecuadas para diversas aplicaciones,
como, por ejemplo, la incorporacién de grupos cromoéforos, fluoréforos, etc.

En este contexto, se plantea el uso de diversos aptameros capaces de identificar la proteina Ara H1
derivatizados con un grupo FAM (6-carboxifluoresceina), que le confiere propiedades fluorescentes.
Ademas, se incluyeron otros modificadores de la estructura como grupos amino terminal (-NH;) y/o
diversos espaciadores. EI método desarrollado se ensayd empleando sistemas de prueba
dermatoldgica de concentracion de Ara H1 de concentracidén conocida, determinandose el limite de
deteccidon y el rango dinamico lineal de la metodologia propuesta. Posteriormente, el método se
aplicd a la cuantificacion de Ara H1 presente en diversos alimentos con posibles trazas de cacahuete
y/o derivados directos de éste. Se compararon los resultados obtenidos utilizando diferentes
métodos de extraccidn. El contenido de proteinas se determiné colorimétricamente mediante el
reactivo de Bradford, mediante electroforesis en gel de poliacrilamida con dodecilsulfato sédico
para el perfil lipidico y el contenido relativo de cada proteina mediante HPLC-MS. Finalmente, se
realizd6 un estudio de posibles interferentes procedentes de otras proteinas presentes en el
cacahuete, comprobando asi la selectividad de la metodologia propuesta.
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Los procesos de peroxidacion lipidica generan una amplia variedad de aldehidos volatiles y
semivolatiles, incluyendo aldehidos de cadena lineal (p. ej., pentanal, hexanal y heptanal) y
compuestos mas complejos como el malondialdehido y el 4-hidroxinonenal, ampliamente
reconocidos como biomarcadores de estrés oxidativol. La determinacion de estos compuestos
continda siendo un reto analitico debido a su elevada reactividad, a sus bajas concentracionesy a la
necesidad de metodologias que permitan su monitorizacién en tiempo real.

El objetivo de este trabajo es desarrollar una metodologia analitica innovadora para la deteccidn
directa y en tiempo real de un amplio espectro de aldehidos derivados de la peroxidacién lipidica
en muestras de aliento mediante el acoplamiento de ionizacién secundaria por electrospray (SESI)?
con espectrometria de masas de alta resolucion basada en un analizador Orbitrap. La metodologia
propuesta permite el analisis directo de un gran nimero de aldehidos en fase gaseosa sin necesidad
de tratamiento previo del aliento, lo que posibilita la monitorizacidn continua de los analitos y la
identificacion fiable de los compuestos diana gracias al elevado poder de resolucidn del analizador
Orbitrap.

Los resultados demuestran la capacidad de la técnica SESI-Orbitrap para detectar en tiempo real un
amplio rango de aldehidos, abarcando tanto compuestos de bajo peso molecular como especies
estructuralmente mas complejas asociadas a la oxidacion lipidica. La metodologia proporciona una
alta sensibilidad y una rapida respuesta, lo que permtiria el seguimiento dindmico de procesos
oxidativos.
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Las nanoparticulas de selenio (SeNPs) se consideran una de las especies de selenio mas relevantes
en aplicaciones biomédicas debido a su menor toxicidad y mayor biodisponibilidad en comparacién
con otras formas de selenio, asi como por sus propiedades antioxidantes y antimicrobianas®. En
particular, las SeNPs biogénicas sintetizadas por sistemas biolégicos presentan una mayor
biocompatibilidad y estabilidad. Una de sus caracteristicas mas distintivas es la presencia de una
capa superficial de biomoléculas, conocida como corona proteica, formada a partir de los
compuestos presentes en el medio bioldgico donde se generan dichas nanoparticulas. Esta corona
desempena un papel clave en la estabilidad, las propiedades superficiales y el comportamiento
biolégico de estas nanoestructuras. Sin embargo, su caracterizacidon en nanoparticulas formadas de
manera biogénica sigue siendo muy limitada, y su potencial para comprender los mecanismos de
formacion de estas nanoestructuras ha sido escasamente explorado?.

En este trabajo se presenta un enfoque analitico para el estudio de SeNPs biogénicas producidas
por distintas especies de setas comestibles. El estudio se centrd en la deteccion de selenio en forma
nanoparticulada, asi como en la caracterizacién de la poblacién de nanoparticulas y de su corona
proteica asociada. Para ello, se optimizé un procedimiento de extraccién que permite aislar las
nanoparticulas a partir de tejidos biolégicos complejos. La caracterizacion de las nanoestructuras se
llevd a cabo mediante single particle ICP-MS (SP-ICP-MS), proporcionando informacién cuantitativa
sobre la masa, el tamafio y la concentracién numérica de particulas®.

Adicionalmente, se desarrollé un protocolo especifico para el aislamiento selectivo de las proteinas
fuertemente asociadas a las nanoparticulas. Estas fueron identificadas mediante LC-MS/MS vy
analizadas mediante herramientas protedmicas empleando bases de datos de proteinas. Este
enfoque combinado permite obtener informacién tanto elemental como molecular, aportando una
visidn mas completa de las nanoparticulas biogénicas y contribuyendo a la comprensién de los
mecanismos implicados en su formacion.
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The exposome encompasses all environmental exposures humans experience from birth onward,
including internal factors (stress), general external factors (climate), and specific external factors
(pollution, diet). Even low-level exposure to chemical contaminants can have adverse health effects
[1], a concern that is particularly acute for pregnant women. Given that exposure to certain
compounds can affect both maternal and fetal health, characterizing the chemical exposome in this
vulnerable population is essential to understand the biological impact of residing near large-scale
industrial areas. In such environments, chronic exposure to complex mixtures of pollutants may
significantly increase the overall chemical burden. In this study, approximately 200 serum samples
from pregnant women participating in the INSULIN cohort [2] were analyzed to characterize their
chemical exposome. We applied a validated analytical method covering 198 analytes — pesticides,
polycyclic aromatic hydrocarbons (PAHs), alkyl-PAHs, polychlorinated biphenyls (PCBs), and
organophosphorus compounds (OPEs) — based on liquid-liquid extraction with an additional clean-
up freezing step, followed by analysis using GC(Q)-Orbitrap (LOQ: 2 ng/mL) [3]. Targeted analysis
detected 23 lipophilic compounds in serum, including PAHs, alkyl-PAHs, PCBs, and organophosphate
pesticides. Non-targeted analysis identified 122 additional chemical compounds absent from our in-
house database, including personal care products (PCPs), pesticides, anesthetics, petroleum-
derivated compounds, among others. Linear regression analysis indicated a significant association
between the proximity to petrochemical complex in the area and the occurrence of some
compounds, such as anthracene-2-ethyl and dibutyl phthalate. These results illustrate the value of
combining GC(Q)-Orbitrap-based HRMS with regression-based statistical modelling to characterize
the chemical exposome of pregnant women and identify residential proximity to industrial areas as
a determinant of exposure.

Acknowledgments: We extend our sincere gratitude to all the participants of the cohort INSULIN
for their invaluable contributions to this study. Montse Marqués received funding from Ramén y
Cajal programme. This work has been developed under the financial support of Ministry of Sciences,
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Nowadays, the development of innovative analytical tools for sample treatment and
preconcentration is crucial for the effective assessment of environmental pollutants. This progress
is driven by a growing demand for more sustainable materials that are easy to prepare, handle, and
offer enhanced performance. In this context, polymer inclusion membranes (PIMs) have
demonstrated their usefulness in myriads of applications for inorganic and organic compounds.
PIMs fabricated using greener components, offering greater stability and ease of deployment, can
serve not only as a material for sample preparation but also as effective screening tools, providing
qualitative information on the presence or absence of metal pollution in both nearby and remote
areas.

PIMs are prepared with three main components: a polymer, an extractant and a modifier
(traditionally a plasticizer). lonic liquids, deep eutectic solvents, multiwalled carbon nanotubes or
biochars have recently been used in PIMs formulation as greener alternatives instead of classical
extractants.

PIMs have been successfully applied for metal speciation [1], for the detection of nutrients in river
waters and as passive samplers for in situ measurement of time-weighted average (TWA) metal
concentrations in Catalan rivers [2].

Additionally, PIMs fabricated with biodegradable polymers and modified with eutectic mixtures
have emerged as promising alternatives to conventional sorbent phases for preconcentration of
hormones, pesticides, and musk fragrances [3].

This communication provides an overview of relevant PIM applications for water pollutants,
including organic compounds, nutrients, and metals, highlighting their potential as versatile,
sustainable, and cost-effective tools for environmental monitoring and assessment.
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Inmovilizacidn de clara de huevo sobre papel como intercambiador
cationico débil sostenible para la determinacion de antidepresivos
en muestras de saliva
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Los materiales adsorbentes basados en proteinas son alternativas ideales para aplicaciones
en bioanalisis debido a su amplia disponibilidad, asequibilidad y biocompatibilidad. Su
complejidad estructural deriva en numerosos grupos funcionales utiles para el aislamiento
de los compuestos objetivo mediante diferentes, y en ocasiones combinados, mecanismos
de interaccidn. Sin embargo, la mayoria de estos materiales requieren de procedimientos
de funcionalizacion adicionales para mejorar su capacidad de extraccidn, selectividad, o
incluso su estabilidad mecdnica. La clara de huevo de gallina (CH) resulta interesante en
este sentido debido a su capacidad de autoreticulacion tras procesos de desnaturalizacion
térmica, formando materiales tipo gel sin necesidad de aditivos adicionales y simplificando
en gran medida la sintesis de materiales derivados. La ovoalbumina es la proteina principal
de CH, siendo adecuada para interaccionar con analitos basicos mediante un mecanismo de
interaccion de modo mixto, combinando interacciones hidrofdbicas e intercambio catidnico
a pH fisioldgico. En esta comunicacion se propone la inmovilizacién de CH sobre papel para
la obtencién de un biocomposite con elevada porosidad y area superficial. Para ello, se
utiliza CH pasteurizada (adquirida en un supermercado local) para recubrir papel de filtro
usando la técnica dip-coating. Para ello, el papel se sumerge en la clara de huevo, y después
se seca para conseguir la evaporacion del agua y la desnaturalizacion de las proteinas sobre
la superficie del sustrato. La sintesis destaca por su simplicidad y bajo coste, ya que se
pueden preparar hasta 25 fases adsorbentes con tan solo 1 mL de CH. La excelente
capacidad sorbente del material se demostré mediante la extraccion de antidepresivos de
segunda generacion (fluoxetina, paroxetina, sertralina y venlafaxina) en muestras de saliva,
combinada con un analisis instrumental rapido mediante espectrometria de masas en la
modalidad de infusidn directa. Tras la optimizacidn de las principales variables que afectan
al proceso, el método desarrollado permitié alcanzar limites de deteccién competitivos. Por
ultimo, el método se aplicd a muestras reales de saliva de un voluntario bajo tratamiento
continuo con paroxetina, demostrando asi su buen aplicabilidad y eficacia.
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El desarrollo de sorbentes de extraccidn simples, de bajo coste y eficientes sigue siendo uno
de los grandes desafios de la Quimica Analitica. En este contexto, los soportes basados en
celulosa, como el papel de filtro, resultan especialmente atractivos debido a su bajo coste,
amplia disponibilidad, versatilidad de uso y sostenibilidad. Sin embargo, lograr una
funcionalizacidn estable y reproducible sigue siendo una tarea compleja y, a menudo, limita
su aplicacién practica.

En esta comunicacion, se describe la preparacion de nuevas unidades de extraccion basadas
en papel. Para ello, se modificaron papeles de filtro con liquidos idnicos poliméricos (PILs)
mediante una estrategia de anclaje covalente basada en su modificaciéon previa con (3-
aminopropil)trietoxisilano (APTES) y glutaraldehido. Los PlLs se sintetizaron mediante la
reaccidon de Radziszewski y posteriormente se hicieron pasar a través del papel con ayuda
de una bomba de jeringa para su anclaje. Se optimizaron las variables relacionadas con la
modificacion de la superficie del papel (concentracién de APTES y el medio de reaccidn),
gue resulté en una modificacion homogénea y en un anclaje reproducible del PIL. Ademas,
la sintesis térmica convencional (24 h) se sustituyé por una polimerizacion asistida por
microondas, reduciendo el tiempo de reaccidn a solo 20 min. También se estudiaron las
variables relacionadas con el rendimiento de extraccidén, asi como la incorporacién de
grafeno en la red de PIL. Por ultimo, se evalud el rendimiento de las unidades de extraccion
desarrolladas tanto de forma semicuantitativa como cuantitativa. En los experimentos
semicuantitativos, se empled naranja de metilo como analito y la adsorcién sobre los
papeles se confirmé tanto por inspeccidn visual como mediante medidas fotométricas. El
estudio cuantitativo se llevd a cabo usando cromatografia liquida de alta resolucion con
deteccién ultravioleta (HPLC-UV), y seleccionando sulfadiazina y aspirina como analitos.
Finalmente, se caracterizo el recubrimiento superficial y la morfologia del papel modificado
con PlLs mediante microscopia electrénica de barrido (SEM).
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La lipidomica espacial se ha consolidado como una herramienta clave para investigar la
organizaciéon molecular de los tejidos bioldgicos, al integrar el analisis lipidico con
informacién espacialmente resuelta. En este contexto, la espectrometria de masas con
imagen basada en desorcidn/ionizacion por laser asistida por matriz (MALDI-MSI) ha
emergido como una plataforma fundamental para mapear la distribucion de lipidos
directamente en secciones tisulares sin necesidad de marcaje.

En este trabajo, se ha realizado un estudio de lipiddomica no dirigida mediante MALDI-MSI
para la identificacion de las principales clases de lipidos, a través de sus patrones
caracteristicos de ionizacién y fragmentacidn, en tejido testicular de rata. Para ello se
utilizaron muestras previamente seccionadas, sobre las cuales se depositd, de manera
automatizada, la matriz adecuada mediante un sistema de aplicacion controlado,
garantizando asi una distribucién homogénea y reproducible.

El andlisis se llevd a cabo mediante MALDI-MSI empleando un rango de masas aproximado
de m/z 300-1300, lo que permitié realizar un barrido global enfocado principalmente en la
deteccién de fosfolipidos. Entre las especies identificadas se incluyen fosfatidilcolinas (PC),
fosfatidiletanolaminas  (PE), fosfatidilinositoles  (Pl), fosfatidilacidos (PA) vy
fosfatidilgliceroles (PG), entre otros. Asimismo, se consideraron enfoques analiticos
complementarios orientados a la deteccién de lipidos de menor tamafio, como acidos
grasos libres y lisofosfolipidos.

En conjunto, estos resultados ponen de manifiesto el potencial de MALDI-MSI como una
herramienta clave para el analisis espacial no dirigido de lipidos, permitiendo no solo la
identificacion de multiples clases lipidicas en un amplio rango de masas, sino también la
visualizacién de su distribucion espacial en el tejido.
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The consumption of fish oil-based dietary supplements is generally associated with health
benefits. However, the potential presence of contaminants of different nature, which may
bioaccumulate in the marine ecosystem and be transferred along the food chain, makes it
mandatory to evaluate the safety of these supplements. Polycyclic aromatic hydrocarbons
(PAHs) are lipophilic microcontaminants that can be present in this type of sample. The
determination of PAHs in complex matrices, such as oils, typically involves laborious multi-
step sample preparation procedures, relying on fossil-based volatile organic solvents
(VOSs), for their extraction and subsequent isolation from co-extracted interferences.
Currently, several strategies have been proposed to improve the sustainability of these
methodologies. One of them involves replacing VOSs with more environmentally friendly
solvents, such as natural deep eutectic solvents (NADESs). The aim of this work was to
evaluate the use of NADESs as an alternative to VOSs for the determination of PAHs in fish
oil-based dietary supplements. The optimized method consisted of the vortexing of 0.5 g of
oil with 1 mL of acetonitrile, 4 mL of hexane, and 1 mL of the selected NADES (choline
chloride:urea 1:2 with 5% water) for 1 min, followed by the purification of the acetonitrile
phase on an activated silica column (0.6 g, elution with 4.5 mL hexane:DCM, 3:2). The eluate
was then concentrated, reconstituted in isooctane, and analyzed by gas chromatography
coupled to quadrupole mass spectrometry (GC-qMS) without any further treatment. The
methodology provided satisfactory recoveries and precisions at the maximum level
established for these compounds in current legislation [1] and below. Its application to
commercial supplement samples confirmed the absence of the regulated PAHs in these
products.
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La tuberculosis (Tb), causada por el bacilo Mycobacterium tuberculosis (Mtb), continta siendo una
de las principales causas de mortalidad por enfermedad infecciosa a nivel mundial. La aparicion de
cepas multirresistentes y la limitada eficacia de los tratamientos antibidticos convencionales ponen
de manifiesto la necesidad de desarrollar nuevas estrategias terapéuticas. En este contexto, la
nanotecnologia surge como herramienta prometedora, destacando las nanoparticulas de selenio
(SeNPs) por sus propiedades antimicrobianas.

El objetivo de este trabajo es la sintesis, caracterizacion y evaluacion funcional de SeNPs
funcionalizadas con manosa (Man-SeNPs) para favorecer su internalizacidn selectiva en macréfagos,
a través de la interaccidén con receptores de manosa sobreexpreados en sus membranas celulares.
En esta comunicacidn se describe la ruta de sintesis de las nanoparticulas propuestas, asi como su
exhaustiva caracterizacion fisicoquimica mediante una combinacién de técnicas como TEM, EDS,
FTIR y DLS.

Asimismo, se evaluod su potencial bactericida mediante la determinacion de la concentracion minima
inhibitoria (MIC) frente a un modelo no patégeno de micobacteria, asi como su capacidad de
internalizarse preferentemente en macréfagos humanos en comparacién con las mismas
nanoparticulas estabilizadas con quitosano (Ch-SeNPs). Paralelamente, en un modelo de infeccidon
in vitro, las Man-SeNPs demostraron una notable capacidad de reducir la carga bacteriana
intracelular.

Finalmente, un analisis de proteémica label-free reveld alteraciones significativas en proteinas
relacionadas con procesos esenciales del patédgeno tras su exposicién a las nanoparticulas
propuestas.

En conjunto, los resultados obtenidos evidencian el potencial de las Man-SeNPs como estrategia
terapéutica innovadora frente a la tuberculosis, combinando su actividad antimicrobiana,
direccionamiento celular activo y efectos a nivel molecular sobre el patégeno. Este enfoque podria
contribuir al desarrollo de nuevas alternativas terapéuticas para el tratamiento de infecciones por
micobacterias, particularmente en aquellas causadas por cepas resistentes a los antibidticos
convencionales y minimizando sus efectos secundarios.
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El fésforo es un elemento esencial en el metabolismo bacteriano y desempena un papel
clave en la regulacion metabdlica en Streptomyces coelicolor. En este contexto, el regulador
transcripcional sco1897, de la familia DeoR, participa en la coordinacién del metabolismo,
desarrollo y homeostasis del fosfatol. Su expresién aumenta en fases tardias del
crecimiento, y su interrupcién provoca menor produccion de metabolitos especializados,
cambios morfoldgicos y mayor contenido de fésforo en esporas?.

El mutante sco1897 (sco1897::Tn5) presenta expresion diferencial de 1.420 genes respecto
a la cepa silvestre. Este gen se localiza junto a un operdn (sco1898-1900) que codifica un
transportador ABC de carbohidratos'. Sco1897 actiia como represor de este operdn, de su
propia expresion y del gen pstS, implicado en la captacion de fosfato?.

En este estudio se emplea ICP-MS de célula unica (sc-ICP-MS) para cuantificar fésforo en
esporas individuales del mutante sco18972. Tras optimizar la preparaciéon de muestras y
condiciones instrumentales, incluyendo el uso de ICP-MS de triple cuadrupolo y soluciones
libres de fésforo, se redujeron interferencias y se mejord la sensibilidad. Los tiempos de
adquisicion cortos aumentaron la sensibilidad y redujeron la variabilidad?.

Los resultados muestran que el mutante sco1897 presenta aproximadamente el doble de
fosforo por espora respecto a la cepa silvestre’. Ademads, el analisis cromatografico
acoplado a ICP-MS permitié detectar por primera vez fésforo particulado compatible con
granulos de polifosfato (volutina), confirmados mediante microscopia electrénica vy
confocal con DAPI2.

En conjunto, el estudio establece un marco metodoldgico para la determinacion de fosforo
a nivel de célula Unica y nanoparticulas en actinobacterias, relacionando regulacion
genética y acumulacién intracelular?.
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Astaxanthin is a red-orange carotenoid pigment found in crustaceans and widely used in
food, biomedical, and cosmetic industries due to its powerful antioxidant properties.
However, large quantities of marine by-products generated by the maritime and
aquaculture sectors are often discarded, contributing to environmental pollution and
inefficient use of resources. Valorizing these by-products as a sustainable source of
astaxanthin aligns with circular economy principles and supports the transition toward a
greener industrial practice.

The aim of this study was to evaluate and compare different solvents and extraction
techniques for the recovery of astaxanthin from crustacean by-products, with the focus on
identifying greener and more efficient alternatives. Dry shrimp and lobster skin by-product
samples were ground, homogenized, and extracted using four conventional solvents
(acetone, acetonitrile, chloroform, and ethanol) as well as Natural Deep Eutectic Solvents
(NaDES). Two extraction techniques, conventional solvent extraction and ultrasound-
assisted extraction (UAE), were compared, and the extraction efficiency evaluated by
studying the extracted astaxanthins and related compounds using C18 reversed-phase
HPLC-UV.

Among the conventional solvents, acetone yielded the highest extraction efficiency.
Hydrophobic NaDES produced comparable extraction values to acetone, offering a greener
alternative. UAE outperformed conventional extraction, achieving higher astaxanthin yields
in shorter times and consequently with lower energy consumption. The two crustacean by-
products matrices studied revealed distinct astaxanthin profiles, with differences in the
proportion of free versus esterified forms depending on the sample type. In addition, LC-
HRMS was employed for the confirmation and identification of the extracted astaxanthin
compounds. These findings highlight the potential of combining green solvents and efficient
extraction techniques for the sustainable recovery of astaxanthin from crustacean by-
product residues.
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El sector ganadero se enfrenta a retos crecientes relacionados con la sostenibilidad, el bienestar
animal y la demanda de los consumidores de productos «limpios, ecoldgicos y éticos». Ante la
creciente restriccién de la sincronizacion hormonal, surge la necesidad urgente de métodos
eficientes y no invasivos para la deteccion del celo. Las ovejas no manifiestan signos externos de
celo, sin embargo, los machos enteros son capaces de detectar las hembras en celo mediante
sefales olfativas. Hasta la fecha, no se han reportado en la literatura cientifica las moléculas volatiles
responsables de este comportamiento de los machos ovinos.

El proyecto ESTRONOSE tiene como objetivo el disefio de un método de deteccidén de celo en la
oveja basado en los cambios de su volatiloma. En esta comunicacidn se presentan los resultados de
un experimento realizado con 20 ovejas en las que se detectd celo natural por marcaje del macho.
Se recogieron muestras de heces e hisopos de la zona vaginal, tanto durante el periodo de estro
como en la fase de diestro (8-12 dias después).

Tras una optimizacién de las condiciones de muestreo y extraccién de los compuestos, el perfil de
volatiles de las muestras fue analizado mediante microextraccién en fase sélida (SPME) con una
fibra de DVB/CAR/PDMS acoplado a cromatografia de gases-espectrometria de masas (GC-MS). Los
cromatogramas obtenidos de las muestras de hisopos vaginales fueron sometidos a un estudio no
dirigido con el software PARADISe resultando en un total de 324 picos cromatograficos, de los cuales
200 mostraron diferencias significativas entre cada oveja en celo y fuera de celo. Tras diferentes
tratamientos estadisticos y filtrados asociados a la coherencia bioldgica, se pudieron identificar 13
compuestos candidatos a ser marcadores del celo, predominantemente de la familia de los
alquilfuranos, presentes en mayores concentraciones durante el estro. Estos hallazgos,
fundamentan el desarrollo actual de un dispositivo portable con principio éptico de transduccion
para la deteccidon no invasiva del celo.
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Glyphosate (GLP) is one of the most widely used herbicides worldwide. This compound is an
amphoteric molecule that is highly soluble in water, which favors its transport into aquatic systems
and increases the risk of contamination of water resources. Aminomethylphosphoric acid (AMPA) is
its main metabolite, and both compounds are commonly detected in water following herbicide
application. In recent years, titanium dioxide (TiO;) has attracted increasing interest for the
adsorption of organic phosphonates such as GLP and AMPA [1]. The present study aims to evaluate
the use of TiO; for the adsorption of GLP and AMPA and to determine whether it can be applied in
a solid-phase extraction (SPE) configuration for the concentration and analysis of these analytes.
Commercial TiO, (Adsorbsia As6000) from Dow Chemical Ibérica was used for SPE configuration.
Spiked water samples at pH 3-4 were passed through SPE tubes (0.2 g TiO,) at a controlled flow rate.
The samples were derivatized with 6-aminoquinolyl-N-hydroxysuccinimidyl carbamate (AQC) prior
to HPLC-FLD analysis [2]. Preliminary batch experiments showed that effective adsorption of GLP
and AMPA from spiked water samples could be achieved in less than 0.5 h. Sorption kinetics had a
significant effect when TiO, was used in SPE configuration, and adsorption was found to be poor
(<60%) for both analytes at flow rates =2 mL-min?. GLP exhibited faster adsorption and was
quantitatively retained at flow rates <1.7 mL-min™. However, flows <0.5 mL-min* were required for
effective adsorption of AMPA. Different elution solutions were evaluated, and 0.5 M NaOH was
found to be suitable for the elution of both compounds from the TiO; surface. It has been reported
that TiO, nanoparticles can act as photocatalysts, promoting the degradation of GLP adsorbed on
their surface at long contact times [3]. Therefore, additional experiments were conducted using 100
mL of natural water samples spiked at 100-500 pg-L'* and a sampling flow rate of 0.42 mL-min (2 h
adsorption). No degradation of GLP was observed in any of the analyzed samples, and quantitative
recoveries were obtained for both compounds (from 75 to 115%). The method was compared with
a commercial anion-exchange sorbent (Oasis MAX), and no interference from other anions was
observed with TiO,, whereas such interferences did occur with the anion-exchange sorbent.
Moreover, the clean-achieved with TiO, was significantly better, which is particularly important for
MS detection, as it results in lower noise and improved sensitivity.
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La leche humana (LH) es un fluido bioactivo complejo que contiene componentes endocrinos y microbianos
clave para el desarrollo del lactante [1]. Sin embargo, la influencia del estado de yodo materno sobre la
interaccién entre hormonas tiroideas (HT) y microbiota en LH permanece poco explorada. El objetivo de este
estudio fue evaluar el impacto del estado de yodo materno sobre el perfil de HT, la composicidn microbiana
y sus interacciones.

Se analizaron 124 muestras de LH recogidas durante los primeros cuatro meses posparto, clasificadas como
suficientes en yodo (C, n = 48) o deficientes (ID, n = 75). Las HT se cuantificaron mediante cromatografia liquida
de ultra alta eficacia acoplada a espectrometria de masas de tiempo de vuelo (UHPLC-QTOF), tras una
extraccion combinada de extraccion liquido-liquido y microextraccion en fase liquida con fibra hueca (LLE-HF-
LPME), y la microbiota se caracterizé mediante secuenciacion del gen 16S rRNA. Los datos se analizaron
mediante estadistica multivariante (PLS-DA/OPLS), test de permutacidn y analisis de correlacion.

La deficiencia de yodo se asocié con mayores niveles de iodotironinas totales, aunque sin diferencias
significativas (p > 0,05), lo que sugiere mecanismos compensatorios de homeostasis tiroidea. En contraste, el
analisis multivariante reveld una clara separacién entre los perfiles microbianos de ambos grupos a lo largo
del componente predictivo (T score [1], 2,5%), con un solapamiento limitado. La variabilidad intra-grupo se
explicd principalmente por el componente ortogonal (26%). La validez del modelo fue confirmada mediante
test de permutacién (R%Y = 0,816; p = 0,02; Q% = 0,104; p = 0,01).

El andlisis de variables discriminantes (VIP > 1) identificé taxones clave responsables de la separacion,
destacando Finegoldia (VIP = 2,0) y Sphingobium (VIP = 1,9), junto con Candidatus Saccharimonas,
Blastomonas y Pseudomonas (VIP = 1,8—1,9). Estos resultados evidencian una reorganizacién estructurada de
la microbiota en funcidon del estado de yodo. Asimismo, el analisis de correlacion mostré patrones
diferenciales de interaccion HT-microbiota, con asociaciones mas equilibradas en el grupo control y un
predominio de correlaciones negativas en condiciones de deficiencia [2].

En conjunto, estos resultados demuestran que el estado de yodo materno modula el eje endocrino—
microbiano en LH, induciendo cambios consistentes en la estructura y las interacciones de la microbiota, con
posibles implicaciones en la nutricion y salud neonatal.
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En los humedales del suroeste de Espaiia, la proximidad a zonas urbanas e industriales favorece la
acumulacién de contaminantes, entre los que destacan los metales pesados por sus efectos
adversos sobre la calidad del agua y el bienestar de los organismos acuaticos®?. Estudios previos en
estos humedales han caracterizado el perfil metaboldmico de muestras de heces de aves acuaticas
en dos areas protegidas (Marismas del Odiel y salinas de la Cetina y la Tapa, en Bahia de Cadiz)
identificando metabolitos asociados a estrés oxidativo, causado por la contaminacion ambiental, y
a rutas metabdlicas especificas®. En el presente trabajo ampliamos este enfoque mediante la
cuantificacidon de metales en aguas y suelos, junto a la caracterizacion de la microbiota intestinal de
aves acuaticas, con el objetivo de evaluar su relacion con los perfiles metaboldmicos previamente
descritos. Se analizaron un total de 21 muestras de agua y 14 muestras de suelo mediante
espectrometria de masas con plasma acoplado inductivo (ICP-MS), determindandose 21 elementos
(Mg, Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ti, As, Mo, Se, Cd, Sb, Ba, W, Tl, Pb y U). La microbiota intestinal
se caracterizé a partir de muestras fecales mediante secuenciacién de ARNr 16S* El andlisis de
correlacién de Spearman revelé asociaciones significativas entre determinados metales
(especialmente Niy Cr) la composicidon microbiana y metabolitos relacionados con estrés oxidativo
y metabolismo de aminodcidos. En conjunto, estos resultados demuestran que la integracién de
datos multielementales, microbiolégicos y metaboldmicos proporciona una vision mdas completa del
impacto de la contaminacion de metales en aves acuaticas, destacando su potencial como
bioindicadores en humedales del suroeste de Espaia.
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In recent years, numerous microextraction techniques have emerged as alternatives to
conventional methodologies, primarily due to their reduced consumption of samples,
solvents, and reagents, lower waste generation, and, in some cases, straightforward
automation, contributing to the environmental impact and reducing risks. In this work, a
sustainable magnetic dispersive solid-phase extraction (MDSPE) methodology based on
hydrophobic natural deep eutectic magnetic ferrofluids (NADES-MFFs) followed by UHPLC-
MS/MS analysis has been developed for the determination of amphetamine, MDMA,
cathinone, methylone, buthylone, cocaine, LSD, ketamine, norketamine, codeine and
fentanyl in overdose post-mortem urine samples. For this purpose, several NADES
compositions were evaluated. After systematic optimization, nonanoic acid:menthol (1:2
molar ratio) provided the best performance. On the other side, magnetic Fe3Os
nanoparticles were synthetized and the mass relation between NADES and magnetic
nanoparticles for the ferrofluid formation studied, being selected the ratio 1:5 as suitable.
Experimental parameters of the proposed methodology such as the influence of sample pH,
extraction time or sample volume were evaluated and selected. The proposed methodology
achieved recovery values ranged from 89 to 107%, RSD < 18%, a preconcentration factor of
15, and limits of detection and quantification from 1 to 5 ng L™ and from 4 to 15 ng L™ in
real urine samples, respectively. Furthermore, the application to six post-mortem urine
samples showed statistically comparable results to a reference SPE-UHPLC-MS/MS method.
On the other side, the Green character of the proposed methodology was assessed
obtaining positive results. As a consequence, the developed NADES-based magnetic system
allows a robust and greener alternative that simplifies the workflow and maintains high
sensitivity for forensic analytical sample preparation.
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La exposicion humana a disruptores endocrinos (EDCs), como bisfenoles (BPs), parabenos vy
sustancias per-y polifluoroalquiladas (PFAS), es una preocupacion de salud publica creciente debido
a su ubicuidad en productos de consumo y su asociacion con las alteraciones hormonales y
desarrollo de cancer.

Este trabajo presenta el desarrollo, optimizacién y validacion de métodos analiticos robustos
basados en el micro-muestreo de gotas de sangre seca (Dried Blood Spot, DBS), una alternativa
minimamente invasiva a la venopuncién convencional que simplifica la logistica de transporte y
almacenamiento. La metodologia analitica usada se basa en la cromatografia de liquidos acoplada
a espectrometria de masas de triple cuadrupolo (LC-QqQ-MS/MS).

Se optimizaron procedimientos de extraccién miniaturizados y sostenibles, incluyendo una
extraccion u-QUEChERS asistida por ultrasonidos para 13 bisfenoles, y una micro-extraccion en fase
sélida (USPE) en formato de placa de 96 pocillos para 9 parabenos y 11 PFAS. Ambos enfoques
incluyen una etapa de deconjugacidon enzimatica con pB-glucuronidasa, lo que permite la
cuantificacion precisa tanto de las formas libres como de las conjugadas (metabolitos) de los analitos
estudiados. Los métodos fueron validados mostrando una excelente linealidad (R? > 0.98), limites
de deteccién y cuantificacién a niveles de ultra-trazas (desde 0.01 a 0.5 pg/L) y recuperaciones
adecuadas (50-120%) con valores de precision por debajo del 20% (RSD).

La aplicacidon a 51 muestras permitié detectar con alta frecuencia compuestos como el bisfenol A
(BPA) y sus sustitutos (bisfenol S (BPS) y bisfenol C (BPC)), alcanzando concentraciones de hasta
36.37 ug/L para BPS. Asimismo, se observd una presencia ubicua (100% de deteccion en las
muestras) de metilparabeno (MtP) y diversos PFAS, como el acido perfluorobutanoico (PFBA) y el
acido perfluorooctanoico (PFOA).

En conclusion, este estudio demuestra la idoneidad del muestreo DBS como una herramienta
estratégica para el biomonitoreo a gran escala y la investigacién del exposoma, proporcionando
datos criticos sobre la exposicidn a multiples contaminantes ambientales de manera eficiente y
respetuosa con el medio ambiente.
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Ana M. Pedraza-Soto, Rafael Lucena, Soledad Cardenas
Affordable and Sustainable Sample Preparation research group, Departamento de Quimica

Analitica, Instituto Quimico para la Energia y el Medioambiente (IQUEMA), Universidad de
Cérdoba, Espana

Las laminas de acero inoxidable recubiertas, conocidas como Coated Blades (CB), son
dispositivos ampliamente usados en microextraccién por su disponibilidad comercial y las
ventajas que presentan. Sobre el sustrato metalico se inmovilizan particulas de interaccién
hidrofilica-lipofilica (HLB) usando para ello un aglutinante polimérico (poliacrilonitrilo
generalmente). Su disefio permite la adaptacién a distintas modalidades de extraccién
tanto de muestras liquidas como sélidas, haciendo de ellas un material muy versatil para
aplicaciones generales. Ademas, su acoplamiento directo con espectrometria de masas a
presion atmosférica (AIMS por sus siglas en inglés) estd ampliamente extendido en la
modalidad de Coated Blade Spray, en la que los analitos retenidos se eluyen en linea frente
a la entrada del espectrémetro de masas, aumentado la sensibilidad de las
determinaciones. Sin embargo, estos materiales quedan restringidos a acoplamientos
basados en la elucién quimica de los analitos, pero no son compatibles con aplicaciones de
desorcion térmica debido a que el polimero aglutinante sufre degradacidn estructural a las
temperaturas tipicamente usadas para la desorcién de compuestos semivolatiles. Por este
motivo, esta comunicacion propone la combinacion de CB comerciales con desorcidn
térmica suave usando SICRIT (Soft lonization by Chemical Reaction In Transfer) como fuente
de ionizacidén. Se trata de una técnica de ionizacidén por plasma frio para analitos en fase
gaseosa, por lo que se combina generalmente con unidades de desorcién térmica previas.
Para conseguir una desorcidon térmica compatible con CB, se ha disefiado una interfase
especifica que permite emplear condiciones suaves asistiendo el proceso con disolvente.
Esta estrategia consiste en depositar 4 microlitros de octanol sobre la lamina antes de
colocarla en la interfase, lo que facilita la elucién quimica de los analitos retenidos y su
posterior evaporacion eficiente a temperaturas moderadas (sobre 100 °C) en tan solo 1,5
minutos. Como prueba de concepto se han determinado analitos semivolatiles tipicamente
empleados en AIMS (cocaina, codeina, metadona y metanfetamina) en muestras de saliva,
permitiendo alcanzar limites de deteccién competitivos con las técnicas usadas hasta la
fecha. Finalmente, el método se ha validado en base a la guia ICH M10, demostrando la
eficiente aproximacion conseguida.
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The occurrence of contaminants of emerging concern (CECs) in aquatic environments has
been extensively documented in the scientific literature over the past three decades.
Municipal wastewater is generally recognized as the primary pathway through which these
compounds are introduced into receiving waters. Consequently, CEC concentrations
typically exhibit a decreasing gradient from point sources, such as sewage treatment plant
(STP) effluents, towards more pristine areas. In these low-impact environments, CECs are
often present at ultra-trace levels (sub-ng L™"), posing significant analytical challenges due
to limitations in instrumental sensitivity and potential contributions from procedural
blanks, particularly in laboratories routinely handling matrices with varying contamination
levels.

Filter-feeding organisms have long been employed as sentinel species to monitor the
presence and effects of conventional pollutants (i.e. organochlorine compounds and
polycyclic aromatic compounds) in aquatic ecosystems. However, their capacity to
accumulate CECs and their suitability as indicators of environmental exposure remain
insufficiently understood.

The aim of this study is to develop, validate, and apply a targeted multiclass analytical
methodology to evaluate the accumulation of CECs in different bivalve species collected
from intertidal areas in Northwest Spain. The target analytes include pharmaceuticals,
agrochemicals, and other high-production-volume chemicals commonly used in personal
care products or as industrial additives. Simultaneous determination of CECs was performed
using UHPLC-QgqQ—-MS following a generic extraction and clean-up procedure.

From the initial list of target compounds, more than ten substances—including
pharmaceuticals such as psychiatric drugs, industrial biocides, and polymer additives—were
detected and quantified in the analyzed samples, with concentrations up to 50 ng g™ (dry
weight). These results confirm the suitability of filtering bivalves as sentinels of chemical
pollution and the impact of certain CEC in the environment of coastal estuaries.
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Children’s exposure to endocrine-disrupting chemicals (EDCs), such as bisphenols and
parabens, is of great interest because these compounds have been implicated in metabolic
disorders and obesity (1). Urine is very useful for the short-term assessment of these
compounds, as they remain in the body for only a short time. It is estimated that 90-95 % of
these contaminants are excreted within approximately 24 hours (2). The objective of this
study was to evaluate the relationship between short-term exposure to EDCs and childhood
obesity. Urine samples were collected from 247 cases and controls volunteers. Weight and
height were recorded following standardized protocols to calculate BMI. The analysis of
samples was performed by dispersive microliquid-liquid extraction (DMLLE) followed by
ultra-high-performance liquid chromatography tandem mass spectrometry (UHPLC-MS/
MS). Associations between urinary concentrations and weight status were evaluated using
binary logistic regression. Increased exposure was associated with a trend toward excess
weight. Among the compounds analyzed, only ethylparaben showed a significant
association, particularly in younger children (<6 years) (OR = 1.06; 95% Cl: 1.00-1.13; p <
0.050), suggesting greater susceptibility during early developmental stages. Concentrations
found were high for all compounds, varying by age and sex. Overall, these findings indicate
that recent exposure to parabens may increase slightly the risk of childhood obesity, with a
more pronounced trend in younger children. Urinary biomonitoring via UHPLC-MS/MS
proved effective for assessing recent exposure in children. Larger studies are warranted to
confirm these preliminary findings.
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Los carbamatos son compuestos organicos derivados del acido carbamico. Cuando presentan un
grupo metilo unido al nitrégeno, se denominan N-metilcarbamatos. Su empleo como insecticidas se
basa en su capacidad de inhibicidn de la enzima acetilcolinesterasa, lo que provoca la acumulacion
de acetilcolina y una hiperestimulacién del sistema nervioso. Estos compuestos presentan toxicidad
para el ser humano, por lo que su uso y limites maximos de residuos estan regulados por la Unidn
Europeal. En el presente estudio se realizé la determinacion de cinco compuestos pertenecientes a
la familia de los N-metilcarbamatos, en concreto: pirimicarb, bendiocarb, etiofencarb, fenobucarby
carbaril, sobre los que se aplica un limite maximo de residuos por defecto de 0.01 mg/kg’.

El objetivo del trabajo fue el desarrollo y optimizacién de un método rapido, sencillo y asequible
para la cuantificacion de estos pesticidas. Aunque en la bibliografia se han encontrado trabajos que
determinan conjuntamente estos analitos mediante detectores de masas, esta es una primera
aproximacioén a su determinacion simultdanea empleando un detector fotométrico. El uso de este
detector simplifica la aplicacién del método, reduciendo el costo del equipamiento necesario y el
pretratamiento de las muestras, pero manteniendo la fiabilidad analitica.

Tras la optimizacidn de los parametros cromatograficos, se logré la separacién de los cinco analitos
en menos de 10 minutos, empleando un gradiente de ACN y H,0, trabajando a un flujo de 0.5 mL
mint y 15°C. En estas condiciones, se obtuvo una repetitividad adecuada, con valores de RSD
comprendidos entre el 1.56 y el 2.45%.

Finalmente, se establecieron las condiciones dptimas para la aplicacidon del método en dos tipos de
matrices: agua de rio y mosto blanco. Para ambas muestras, se definieron las condiciones de
pretratamiento, obteniéndose recuperaciones medias comprendidas entre el 93,05 y el 99,05 %; y
entre el 95,3 y el 108,6 %, respectivamente.
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The early estimation of embryos’ developmental fate enables remarkable savings in the resources
to culture them in vitro. Nevertheless, the analysis of low-volume biological samples (such as
embryo culture media, ECM) represents a significant challenge in metabolomics, demanding
sensitive and reliable analytical workflows. In this study, we developed dedicated sample
preparation strategies followed by a multi-platform MS-based approach for the metabolic profiling
of 18 uL-ECM samples collected after 24 h of morula formation during in vitro embryo culture, with
the goal to identify early discriminant metabolic signatures associated with embryo developmental
outcome.

Embryos were classified into three groups according to the eventual outcome of their development:
degenerated (D), blastocyst (B) and hatched (H). Given the limited sample volume, sample
preparation protocols were specifically optimized to enhance analytical sensitivity and metabolite
detection. Untargeted metabolomic analyses of the ECM were initially performed using CE-MS and
LC-MS, providing complementary coverage of polar metabolites and lipid species. In addition, a
selected metabolite panel was evaluated by GC-MS to enable the isomeric discrimination of key
features. Following data preprocessing, multivariate analysis (PCA and OPLS-DA) enabled clear
separation between the three developmental groups even at the early chosen sampling timepoint.
Feature selection based on combined univariate and multivariate approaches allowed the
identification of discriminant metabolites, including amino acids and derivatives and
polyunsaturated fatty acids. Additionally, Receiver Operating Characteristic (ROC) analysis
highlighted the high classification performance of selected variables, particularly combined indexes
such as those involving ketoleucine (kLeu), and glutamic acid (AUC > 0.9), which improved
discrimination compared to individual metabolites. These results underline the value of combining
complementary analytical techniques with optimized sample preparation strategies for the study of
low-volume culture media samples.

Overall, our work demonstrates that optimized multi-platform mass spectrometry workflows enable
sensitive and broad metabolomic profiling of low-volume samples, becomning a powerful analytical
strategy for early embryo classification and non-invasive assessment of their developmental
competence.
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Astaxanthin (ASTX) is a high-value carotenoid with exceptional antioxidant capacity, though
its application in the food industry is limited by its hydrophobicity and instability®.
Nanoencapsulation systems currently arise as a promising approach to afford this challenge.
This study presents the analytical characterization of a nanodelivery system based on
polyelectrolyte complexes (PECs) of chitin (CH), chitosan (CHS), and pectin (PE).
Nanocomplexes were synthesized via electrostatic interactions and optimized using a Box-
Behnken design (BBD) to assess the influence of critical processing variables on their
physicochemical properties?.

Dynamic Light Scattering (DLS) and Scanning Electron Microscopy (SEM) confirmed the
formation of spherical, monodisperse nanoparticles with an average size of 119.5 + 1.1 nm.
A high encapsulation efficiency (85.3 + 3.0%), determined by UV-Vis spectroscopy, indicated
strong affinity between ASTX and the biopolymeric matrix. Fourier Transform Infrared (FTIR)
spectroscopy identified electrostatic interactions between protonated amino groups of
deacetylated CH (CHS) and carboxylate groups of PE, confirming complex formation. X-ray
Diffraction (XRD) revealed increased structural order, suggesting enhanced storage stability,
while Thermogravimetric Analysis (TGA) demonstrated improved thermal stability,
evidenced by a shift in ASTX degradation temperature due to the protective effect of the
polymeric coating.

The analytical evidence demonstrates that the CH/CHS/PE system provides an effective
long-term protective environment, enhancing the photochemical, thermal, and aqueous
stability of ASTX, thereby preserving its beneficial properties. These findings highlight the
potential of such biopolymeric nanocomplexes as functional nanodelivery carriers for
bioactive supplementation in nutraceutical and food applications.
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Los modelos de lenguaje de gran escala (Large Language Models, LLMs) estan transformando el modo en que
se abordan las tareas cientificas, incluida la quimica analitica. Su capacidad para ejecutar analisis complejos
mediante instrucciones en lenguaje natural abre nuevas posibilidades para facilitar el analisis quimiométrico
sin necesidad de conocimientos de programacion especializada [1]. El presente trabajo evalua
comparativamente la capacidad de cinco LLMs de ultima generacidon (Claude Opus 4.6, Gemini 3.1 Pro, Grok-4,
ChatGPT 5.6 y Qwen 3.5) para ejecutar flujos de trabajo quimiométricos completos sobre datos
espectroscopicos reales, comparandolos con el software de referencia SIMCA®.

Para ello, se empleé un conjunto de datos de RMN-'H (100 MHz, campo bajo) de aceites vegetales
comestibles: aceite de oliva virgen extra (AOVE), aceite de girasol (AG) y aceite de girasol alto oleico (AGAO),
con 57 muestras etiquetadas y 9 muestras sin asignar. Cada modelo fue evaluado mediante una secuencia
estandarizada de instrucciones en lenguaje natural que abarcd: carga y revision de datos, pretratamiento
espectral, andlisis exploratorio mediante Analisis de Componentes Principales (PCA), clasificacion no
supervisada (K-means), clasificacién supervisada (PLS-DA, SVM, Random Forest), validacion de modelos,
interpretabilidad y autoevaluacién critica. La seleccion de modelos se realizd en base a las puntuaciones
Arena de Imarena.ai [2].

Los resultados revelan una jerarquia de rendimiento clara. Claude Opus 4.6 fue el Unico modelo capaz de
cargar nativamente el fichero de datos, aplicar un flujo de trabajo de preprocesamiento de seis etapas con
justificacion quimica, y realizar una validacidn estadistica rigurosa incluyendo test de permutaciones (p <
0,002), prediciendo correctamente las 9 muestras sin asignar mediante la convergencia de tres métodos de
importancia de variables. Gemini 3.1 Pro y ChatGPT 5.6 también lograron resultados excelentes, alcanzando
una precisién de clasificacion del 100% en modo asistido por cddigo, con prediccidn correcta de todas las
muestras sin asignar. Grok-4 obtuvo resultados préximos al 100%, aunque con menor profundidad
exploratoria. Finalmente, Qwen 3.5, el Unico modelo de cédigo abierto evaluado, sufrié un error interno
irrecuperable en la fase de clasificacion supervisada tras mas de 20 minutos de intentos fallidos, impidiendo
la finalizacién del flujo de trabajo.

Los LLMs lideres han alcanzado un nivel de competencia quimiométrica funcionalmente comparable al del
software especializado, siendo Claude Opus 4.6 el modelo mas completo y auténomo. Sin embargo, la fluidez
linglistica por si sola no garantiza competencia analitica, y la supervisién humana sigue siendo indispensable
para el despliegue fiable de estas herramientas en flujos de trabajo espectroscdpicos.

Referencias

[1] Duponchel, L. et al. (2025). Anal. Chem., 97, 6956
[2] Chiang, W.L. et al. (2024). Proc. Mach. Learn. Res., 235, 8359

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.043 CAl 5036

Development of a derivatization method for the analysis of sugar
acids
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Sugar acids (aldonic, uronic, and aldaric acids) are oxidized derivatives of monosaccharides in
which one or both terminal groups of the sugar have been transformed into carboxyl groups. Some
of these sugar acids can be found in free form or as lactones, whereas others occur as constituents
of plant, animal, and microbial polysaccharides. In certain cases, such as aldaric acids, they are
generally obtained by synthesis. Sugar acids have broad applications mainly due to their
antioxidant, acidifying and chelating properties which are useful in food and pharmaceutical
products (1).

Gas chromatography-mass spectrometry (GC-MS) is the technique of choice for the analysis of
sugar acids; however, the procedure is not straightforward. Although derivatization methods are
well established for neutral sugars, their application to acidic sugars remains challenging due to
poor reproducibility and/or partial derivatization problems (2). Therefore, the main objective of
this study was to develop and optimize a derivatization method for sugar acids (uronic, aldonic and
aldaric acids) to enable their accurate analysis by GC-MS.

Trimethylsilylation is the most widely used derivatization reaction for the GC analysis of sugars.
Accordingly, several derivatization reagents were evaluated, including TMSI:TMCS (1:1, v/v), HMDS
+10% TFA, BSTFA+1% TMCS, HMDS + TMCS (1:1, v/v), and MSTFA + TMCS (1:1, v/v), under different
temperatures (25, 45, and 60 °C) and reaction times (15, 30, 45, and 60 min).

Accurate and reproducible results were obtained using HMDS + TMCS (1:1, v/v) at 45 °C for 30 min.
Lower temperatures and shorter reaction times resulted in incomplete derivatization, while higher
temperatures or prolonged reaction times led to partial degradation of the derivatives. Prior to
silylation, an oximation step was included to reduce the number of chromatographic peaks of
reducing sugars, with an optimized temperature of 75 °C. The optimized method was then
successfully applied to the analysis of sugar acids of polysaccharides from different macroalgae
species (Ulva spp. and Laminaria ochroleuca) and plants (Turnera diffusa), providing a reliable,
reproducible, and efficient approach for the analysis and valorization of sugar acids in food,
pharmaceutical, biotechnological or cosmetic applications.

Acknowledgments: This work has been funded by the Industrial Doctorate grant IND2023/BIO-
27055 awarded to IQOG-CSIC and Microalgae Solutions S.L. by the Comunidad de Madrid. This study
is also part of the Grant PID2023-1497990B-C21 funded by MICIU/AEI/10.13039/501100011033
and by ERDF/EU.
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polymers for the determination of chloromethcathinones in
forensic samples
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Over the past decades, a wide range of innovative microextraction approaches has been
developed, including the use of deep eutectic solvents (DES), ionic liquids (IL), and smart
materials such as molecularly imprinted polymers (MIPs) or metal-organic frameworks
(MOFs). These strategies, such as those based on the use of MIPs, have been frequently
employed in various fields, including forensic sciences. Following this idea, in this
contribution the synthesis of molecularly imprinted stationary phases based on the use of
natural deep eutectic solvents (NADES) as functional monomers, and their use as solid-
phase extraction (SPE) for the determination of chloromethcathinones (CMC) in biological
fluids (urine and oral fluids) and river waters by ion mobility spectrometry (IMS) is
presented. In this study, the effect of different propylene glycol:choline chloride (1:2 ratio)
NADES percentages for MIP synthesis was studied, evaluating experimental parameters like
the influence of sample pH, washing solvent type, and elution solvent. The extraction
capability of synthetized material has been studied and for the selected conditions,
involving the complete substitution of methacrylic acid (MAA) by NADES, accuracy values
from 89 to 99 % and 20 to 50 enrichment factors depending on the sample type were
obtained for CMCs. Their use enabled the analysis of biological and water samples,
achieving good linearity and limits of quantification in sample ranged between 0.7 ug L™ for
urine and water samples and 1.7 ug L™ for oral fluids, with a close-to-100 % IMS selectivity
in presence of other illicit substances. The green character of the methodology was
assessed by the AGREE criteria, showing an improvement of green scores from 0.46 (UHPLC-
MS/MS) to 0.57 (SPE-traditional MIP-IMS) and 0.66 (SPE-(NADES-MIP)-IMS). The study also
revealed that the use of MIPs synthetized using NADES showed a good chemical stability
and repeatability for CMC determination in complex matrices.
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determinacion rapida de antibidticos en aguas y lodos de
depuradora
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La emisién descontrolada de antibidticos procedentes de ciclos urbanos, agricolas y
ganaderos a la hidrosfera puede estar ligada al desarrollo de bacterias multirresistentes,
una de las amenazas mas importantes para la salud publica en la actualidad. La
implementacién de procesos de eliminacién eficaces para este grupo de contaminantes
emergentes en las estaciones depuradoras de aguas residuales (EDAR) esta ligada a los
avances en las técnicas para su deteccién. Los métodos analiticos basados en ensayos por
inmunoadsorcion ligado a enzimas (ELISA) tiene una serie de ventajas que incluyen:
rapidez, bajo coste, bajos limites de cuantificacidn, elevada selectividad y capacidad de
analizar grandes grupos de muestras de forma simultanea. En el caso de la determinacion
de antibidticos, se han desarrollado distintos kits ELISA comerciales orientados a su
determinaciéon en muestras bioldgicas y alimentarias, pero no para el analisis de aguas u
otras muestras medioambientales.

El objetivo de este trabajo es la validacidn de kits ELISA comerciales para su aplicacion en la
determinacion de tres familias de antibidticos (sulfonamidas, beta-lactamicos,
fluoroquinolonas), asi como de azitromicina, en aguas naturales y residuales y lodos de
depuradora. Las prestaciones analiticas de estos kits han permitido cuantificar los
antibidticos a concentraciones por encima de 1.0 ng mL?! con una precisién mejor del 30%
y recuperaciones entre 60 y 110%. También ha sido posible el analisis de muestras solidas
haciendo uso de una extraccién sélido-liquido con metanol.

Los kits seleccionados se han aplicado al analisis de muestras procedentes de diversos
puntos del territorio POCTEFA en sur de Francia y norte de Espafia dentro del proyecto
EMERGENTcy (https://www.emergentcy.eu/es), logrando resultados satisfactorios como
método de deteccidn rapida.

Agradecimientos: Este trabajo ha sido financiado por el proyecto EMERGENTcy (EFA37/01,
cofinanciado al 65% por la Unién Europea a través del programa Interreg VI-A Espafia-Francia-
Andorra (POCTEFA 2021-2027). El objetivo del POCTEFA es reforzar la integracién econdmica y social
de la zona fronteriza entre Espafia, Francia y Andorra.
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Bioaccumulation of metals and their corresponding nanoparticles (NPs) in marine
organisms is an emerging concern, herein addressed through a multidisciplinary strategy
combining elemental and nanoparticulate analyses. Conventional ICP-MS was applied to
quantify total copper in samples, yielding concentrations from 0.22 to 14.2 mg kg™. Single
particle inductively coupled plasma mass spectrometry (sp-ICP-MS) was employed for
characterization of CUONPs in diverse seafood samples with concentrations ranging from
2.7 x 10® to 1.0 x 10° part kg Both analytical methodologies were extensively
characterized in terms of precision, sensitivity, dynamic linear range, accuracy and matrix
effects. Findings provide alarming bioaccumulation evidence of ionic Cu and CuONPs in
marine organisms. Therefore, the health risks associated with seafood-mediated
bioaccumulation were assessed using Estimated Daily Intakes (EDIs), Target Hazard
Quotients (THQs), and Maximum Allowable Consumption Rates (CRjim and CRmm). This study
considered different seafood consumption patterns and potential health conditions related
to copper retention, establishing four risk scenarios for each target. EDI, THQ, and CR values
indicate that consumption of certain seafood samples may pose health risks under high-
intake scenarios and specific health conditions for ionic Cu. In contrast, dietary exposure to
CuONPs through seafood appears initially safe, although there is a meaningful research gap
in oral reference doses terms from official regulatory agencies.

Acknowledgments

This work was supported by Spanish Ministry of Science and Innovation [PID2022-
138761NB-100], by JICC Castilla-La Mancha [JCCM SBPLY/24/ 180225/000162] and by
Castilla-La Mancha University [2025- GRIN-38523 -UCLM project].

References

1. T. L Rocha et al. (2015). Ecotoxicological impact of engineered nanomaterials in bivalve
molluscs: An overview (Mar. Environ. Res.), 111, 74.

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.047 CAl 5036

Degradacion quimica de la triptamina mediante reaccion con el
acido ascorbico
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En los ultimos tiempos, la presencia de aminas bidgenas (BA) (histamina, putrescina, triptamina,
etc.) en alimentos ha aumentado la preocupacion global, debido a que concentraciones elevadas de
BA pueden saturar vias metabdlicas enzimaticas y derivar en problemas de salud. Su origen procede
de la descarboxilacién enzimatica bacteriana de aminoacidos precursores, siendo alimentos
fermentados, como el vino o el queso, mas susceptibles de presentar niveles altos de estos
compuestos [1]. En consecuencia, se han desarrollado diversas estrategias de mitigacion que
abarcan desde enfoques preventivos (p.ej. seleccién de microorganismos fermentadores) hasta
métodos de reduccién del contenido de BA [2]. Por lo tanto, este estudio propone una estrategia
novedosa de degradacion quimica controlada con el objetivo de reducir el contenido de triptamina
en un medio sintético, fundamentada en su reaccion con acido ascorbico [3].

La metodologia consiste en la degradacién de triptamina mediante reaccién con acido ascérbico,
catalizada por hierro (II) en medio sintético (acido tartarico 3.5 g/L; pH = 3.5; triptamina 10 mg/L)
bajo diferentes tratamientos térmicos. La triptamina presente en las muestras se analizd por
cromatografia liquida de alta eficacia acoplada a un detector de matriz de diodos (HPLC-DAD), previa
derivatizacion con etoximetilenmalonato de dietilo, empleando 1,7-diaminoheptano como patrén
interno. Asimismo, se identificd el posible producto de degradacién mediante HPLC acoplado a
espectrometria de masas en tandem (MS/MS).

Se optimizaron las condiciones de degradacidon de triptamina mediante un disefio central
compuesto (tres factores: temperatura, tiempo y concentracion de 4dcido ascérbico),
maximizdndose su degradacién a una temperatura de 502C. Después, se estudio la cinética de la
reaccién hasta 24 h, superando el 50 % de degradacion tras 4 h, llegando finalmente hasta 95 %. Por
otro lado, mediante de comparacién de cromatogramas, se observd un posible producto de
degradacion, que presentd dos maximos de absorbancia a 222 y 274 nm. Ademas, el analisis por
HPLC-MS/MS en polaridad negativa permitio identificar una sefial de 215 m/z correspondiente a
dicho compuesto, cuya fragmentacion dio lugar a dos iones mayoritarios con relaciones m/z 169 y
143. En conclusidn, estos resultados conducen a un primer acercamiento para poder degradar
guimicamente la triptamina en matrices alimentarias, registrando grados altos de degradacién en
condiciones térmicas suaves. Actualmente, se esta trabajando en la elucidacion completa de la
estructura de los productos de degradacidon formados, asi como la evaluacion de su absorcién,
estabilidad y toxicidad.

Agradecimientos: Esta investigacion estd enmarcada en el proyecto CNS2024-154539 financiada por
MICIU/AEI/10.13039/501100011033.
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Esta comunicacién es una adaptacidn de un articulo recientemente publicado en la revista de la
Sociedad Espafiola de Quimica Analitica (SEQA) [1] donde se intenta dar una visidén histdérica muy
sintética de la evolucién de la ensefianza de la Quimica Analitica en Espafa, de las sociedades
cientificas que convergen en ella, o en algunos de sus aspectos mds destacados, y sobre la
investigacion en dicha disciplina.

La ensefianza de la Quimica en Espaia se inicid en las Sociedades econdmicas de amigos del pais
creadas en el siglo XVIII. Entre dichas sociedades podemos destacar la Junta de Comercio del
Principado de Barcelona, la Real Sociedad Vascongada de Amigos del Pais y la Real Sociedad
Econdmica de Amigos del Pais en Asturias [2], ademas del Real Colegio de Medicina y Cirugia de
Cadiz y el Real Laboratorio de Quimica de Madrid - Casa de la Quimica en el Alcazar de Segovia. Las
primeras catedras de Quimica, primero, y de Quimica Analitica, posteriormente, no aparecieron
hasta mediados del siglo XIX.

Se comenta la evolucion de la ensefianza de la Quimica Analitica, donde se constata que la creacién
de la Sociedad Espafiola de Quimica Analitica (SEQA) ha desempefiado un papel muy relevante en
todos los procesos de renovacién de contenidos didacticos [3].

Dada la gran amplitud de contenidos que abarca la Quimica Analitica hay diversas sociedades
cientificas que convergen en ella, como pone de manifiesto este congreso.

Respecto a la investigacion en Quimica Analitica en Espafia, para un observador externo tener una
imagen de conjunto sobre lo que se hace en las universidades no presenta una gran dificultad puesto
que en la practica totalidad de universidades hay Departamentos/Secciones/Unidades de Quimica
Analitica. Fuera de la universidad ya no es tan facil.

En esta comunicacion se pretende dar una visién de conjunto de los distintos organismos publicos,
ya sea de dmbito estatal, autondmico o mds local, en los que se hace investigacion en Quimica
Analitica.

Finalmente se aportan algunos datos sobre la situacidn, en general, de la universidad en Espafia en
la actualidad.
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La espectroscopia infrarroja por transformada de Fourier en modo de reflexién total atenuada (ATR-
FTIR) y las técnicas electroquimicas faradaicas, como la voltamperometria de onda cuadrada (SWV)
con electrodos de carbono, han demostrado un notable potencial como herramientas analiticas
para el analisis directo en aplicaciones clinicas. En el contexto del analisis de orina, una matriz
bioldgica de gran interés clinico, ambas técnicas permiten un perfilado quimico directo mediante
mecanismos complementarios: mientras que ATR-FTIR proporciona informacién global sobre los
principales constituyentes moleculares, las técnicas electroquimicas permiten explorar de forma
selectiva las especies electroactivas presentes en la muestra. Asimismo, la combinacién de estas
técnicas con herramientas quimiométricas ha permitido el desarrollo de métodos para la evaluacion
de la funcién renal y otros parametros fisioldgicos mediante modelos como PLS, PLS-DA o SVM, asi
como la deteccién de patrones redox asociados a procesos patolégicos mediante HCA®2,

En este trabajo se propone un enfoque analitico multimodal que integra ATR-FTIR (tanto en orina
liguida directa como en peliculas secas) y medidas electroquimicas basadas en electrodos
serigrafiados de carbono mediante SWV, con el objetivo de abordar la deteccién y monitorizacion
de la enfermedad renal crénica (ERC). Para ello, se ha analizado una cohorte de 128 muestras de
orina con amplia representacion de estadios de ERC, disponiendo ademds de parametros clinicos de
referencia como albuminuria y creatinina. Los datos obtenidos de cada plataforma se modelaron de
forma independiente mediante regresion PLS para la prediccién de albuminuria y creatinina, y
mediante PLS-DA para la clasificacién del riesgo de ERC. Asimismo, se explord la integracion
multimodal mediante fusion de datos a bajo nivel seguida de PLS-DA.

Referencias

1. Navarro-Esteve, V. et al.. Microchemical J. 215, 114193 (2025).
2. Doménech-Carbd, A. et al. Sensors and Actuators B: Chemical 265, 346—-354 (2018).

Comunicaciones tipo pdster: sesion 2



[ { | I
P2.050 CAl 5036

A Greener Approach for determining Cyanotoxins in Vegetables:
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This study presents a sustainable analytical method for the determination of 12 cyanotoxins
including 10 microcystins, MC (-LR, -YR, -LF, -LW, -LA, -HilR, -HtyR, -LY, -WR, [D-Asp3]MC-
LR), nodularin, and anabaenopeptin A in vegetables, based on air-assisted dispersive liquid-
liquid microextraction (AA-DLLME) using a thymol:menthol natural deep eutectic solvent
(NADES) in a 1:1 molar ratio. Analyte separation and detection were performed using
capillary zone electrophoresis coupled with tandem mass spectrometry (CZE-MS/MS), a
technique that allows analysis with minimal solvent consumption and low waste
generation, reducing the environmental impact as well as lowering costs. The injection
solvent was carefully studied to ensure the compatibility of NADES-extraction with CZE-
MS/MS analysis. The method demonstrated high linearity and extraction efficiency for
apolar cyanotoxins, achieving satisfactory recoveries and detection limits suitable for their
monitoring in vegetable samples. In pepper samples, low limits of quantification (1.5-12.4
ng/g, fresh weight), and satisfactory recoveries (63—105%) were obtained. Matrix effects
were generally below 16%, and both intra- and inter-day precision remained under 15%.
Application to tomato and cucumber samples confirmed the fit-for-purpose of the method
in other high-water-content vegetable matrices. MC-HilR was detected at 0.9 ng/g in a field-
grown pepper sample. The greenness of the method was evaluated using AGREE (0.52),
AGREEprep (0.58), SPMS (7.68), and ComplexGAPI metric tools, confirming substantial
improvements over conventional and regulatory protocols. Overall, the method represents
a miniaturized, efficient, and environmentally friendly approach for monitoring cyanotoxins
in vegetables, aligned with the principles of green analytical chemistry.

Acknowledgements

This research was funded Project PID2024-1627150B-100, funded by MICIU /AEI
/10.13039/501100011033 / FEDER, UE

References

Carmona-Molero et al. (2025). Microchem J., 218, 115244,

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.051 CAl 5036

Aseguramiento de la inocuidad en cosméticos infantiles mediante
la determinacion multicomponente de alérgenos por HPLC y
calibracion multivariada de segundo orden

Laura Antivero Luengo®*, Elisabet Martin Tornero?, Isabel Duran Martin-Meras®, Mirta Raquel
Alcaraz?® (*laurantivero@unex.es)

2Departamento de Quimica Analitica, Universidad de Extremadura (Espafia)

La legislacion europea vigente relativa al etiquetado de los alérgenos de fragancias en productos
cosméticos contempla 81 sustancias, tanto naturales como sintéticas. De acuerdo con esta
normativa, algunas de ellas deben declararse en el etiquetado cuando su concentraciéon supera el
0.001% en productos que no requieren su posterior enjuague y el 0.01% en productos que si lo
requieren. Estas medidas tienen como objetivo prevenir reacciones alérgicas por contacto y
minimizar los sintomas en individuos sensibilizados.

En este contexto, resulta necesario desarrollar metodologias analiticas integrales que permitan
determinar estos compuestos en productos de alto consumo, garantizando su inocuidad vy
seguridad. Si bien la determinaciéon de alérgenos se realiza convencionalmente mediante
cromatografia de gases acoplada a espectrometria de masas (GC-MS), la complejidad de las matrices
cosméticas y la diversidad de propiedades fisicoquimicas de estos compuestos impulsan el
desarrollo de estrategias alternativas.

En este trabajo se presenta una plataforma analitica-quimiométrica basada en cromatografica
liquida con deteccidén espectral dual (absorbancia y fluorescencia), combinada con analisis
guimiométrico de segundo orden, para la determinacidn simultanea de 21 compuestos alergénicos
en productos cosméticos infantiles.

La separacion se realizé6 empleando una columna ZORBAX Bonus-RP Narrow Bore 150 (Agilent) bajo
elucién en gradiente ternario (H3PO4 0.1%:ACN:MeOH) con un tiempo total de andlisis de 23 min.
Para cada tiempo de elucion se registraron espectros UV-Vis y de fluorescencia mediante detectores
DAD y FSFD, generando datos de segundo orden. A partir de estos, se construyeron modelos de
calibracion multivariada utilizando herramientas como MCR-ALS y UPLS/RBL.

La metodologia fue validada en términos de precision (repetibilidad e intermedia), exactitud,
sensibilidad, y limites de deteccion y cuantificacion. Asimismo, se desarrollé y optimizd un
procedimiento de pretratamiento de muestra con disefio experimental.

Los resultados demostraron la factibilidad y eficiencia del método propuesto para la determinacion
de alérgenos de diversa naturaleza en productos cosméticos, presentdndose como una herramienta
robusta para el andlisis de inocuidad de productos de uso cotidiano.
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Introduccién: El uso de envases alimentarios plasticos contribuye a la contaminacién por
microplasticos (MPs) en alimentos y en el medioambiente. Aunque la sustitucidn por bioenvases
sostenibles forma parte de las estrategias de economia circular, existe un creciente riesgo de su
etiquetado fraudulento (greenwashing) [1].

Objetivos: El objetivo de este estudio ha sido caracterizar la composicion de diferentes (bio)envases
alimentarios comerciales y evaluar la respuesta citotoxicoldgica de los micro(bio)plasticos derivados
de estos.

Metodologia: Se analizaron diferentes envases alimentarios de origen fésil y vegetal adquiridos a
través de plataformas de venta online. Los envases se caracterizaron mediante espectroscopia ATR-
FTIR y microscopia electrdnica de barrido (SEM). Por otra parte, se realizaron ensayos in vitro con
cultivos celulares Caco-2 para evaluar la viabilidad celular y el estrés oxidativo en presencia de
micro(bio)plasticos (50-100 um) procedentes de los (bio)envases. Por Ultimo, se estimé el contenido
total fendlico de los microbioplasticos (MBs) obtenidos de los envases de hoja de palma y cafa de
azucar mediante LC-QTOF-MS/MS.

Resultados: El andlisis por ATR-FTIR revelé un incumplimiento del marco normativo de la UE en
varios envases etiquetados como eco-friendly o biodegradables, cuya composicion real se trataba
de polipropileno (PP) con aditivos vegetales. En los ensayos celulares, ninguno de los MPs redujo
significativamente la viabilidad celular; sin embargo, se observé un incremento del estrés oxidativo
(25%) con los MPs convencionales, mientras que los MBs redujeron los niveles de ROS entre un 20-
25%. Particularmente, los obtenidos del envase de hoja de palma, mostraron un efecto
citoprotector, neutralizando el estrés oxidativo externo inducido. Este efecto antioxidante se podria
atribuir a su contenido en compuestos bioactivos (polifenoles totales: 448 + 25 pug/g) de
principalmente flavonoles y acidos hidroxicindmicos (110 + 7 y 297 + 15 ug/g, respectivamente).

Conclusiones: El estudio demuestra la utilidad de las técnicas instrumentales para detectar fraudes
en el etiquetado de envases. Asimismo, los envases alimentarios biodegradables pueden ser una
alternativa para evitar la contaminacion por MPs persistentes, que ademas podrian actuar como
envases activos con propiedades antioxidantes beneficiosas para la salud humana.
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En los dltimos afios, el consumo de productos comestibles que contienen cannabinoides ha
aumentado notablemente, favorecido por su amplia disponibilidad, especialmente a través de
internet, y su promocidn por sus supuestos efectos sobre el estrés, la ansiedad o el suefio. Entre
ellos, destacan las gominolas (“gummies”), que pueden contener tanto cannabinoides naturales
como semisintéticos. Este crecimiento plantea importantes retos en términos de control analitico,
veracidad del etiquetado y seguridad del consumidor. En este contexto, resulta esencial disponer
de métodos analiticos fiables para la determinacién de cannabinoides en matrices alimentarias
complejas.

En este trabajo se ha desarrollado y validado un método analitico para la determinacién simultanea
de siete cannabinoides, incluyendo compuestos como tetrahidrocannabinol (THC), cannabidiol
(CBD), cannabinol (CBN) y cannabigerol (CBG), en gominolas comerciales, mediante cromatografia
liquida acoplada a espectrometria de masas en tandem (HPLC-MS/MS). Para ello, se ha optimizado
el procedimiento de preparacién de las muestras mediante la comparacion de dos disolventes de
extraccion (metanol y acetonitrilo) y el uso de muestras liofilizadas y no liofilizadas, obteniéndose
mejores resultados con metanol y muestras no liofilizadas. Asimismo, se ha evaluado la calibraciéon
en disolvente y en matriz, asi como el uso de estandares internos, seleccionando las condiciones
que proporcionaron mayor precisidn y exactitud.

El método se ha validado a un nivel de 1 mg/kg (n = 3), obteniéndose recuperaciones entre 80-110
%, coeficientes de variacion inferiores al 20 % y una adecuada linealidad (r? > 0,99) en todos los
compuestos. El método optimizado se ha aplicado al analisis de nueve muestras de gominolas
adquiridas a distintos proveedores a través de internet, analizadas por triplicado, con el fin de
cuantificar la concentracidon de cada cannabinoide y evaluar la concordancia con la informacion
declarada en el etiquetado en aquellas muestras en las que venia indicado. Dada la elevada
concentracion de cannabinoides en algunas muestras, ha sido necesario diluir los extractos para su
adecuada cuantificacién dentro del rango de calibracion.

El método desarrollado puede utilizarse como una herramienta util para el control de la calidad y la
evaluacion de la seguridad de comestibles con cannabinoides contribuyendo a mejorar la vigilancia
del mercado y la proteccidn del consumidor frente a la creciente comercializacion de estos
productos.

Agradecimientos: Este trabajo ha sido financiado por la Delegaciéon del Gobierno para el Plan
Nacional sobre Drogas (proyecto 20251041).
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The global essential oils market represents a sector of substantial economic significance,
with an estimated value of €29 billion by 2025, making product authentication a major
challenge for the industry. Adulteration, driven by high demand and rising prices of these
natural products, is a widespread practice that significantly affects product quality,
consumer safety, and market confidence. Recent studies have reported that up to 27% of
commercial samples show some degree of adulteration. Dilution with low-cost vegetable
oils, addition of synthetic compounds to mimic aromatic profiles, substitution with cheaper
chemically similar oils, and use of plasticizers or glycols to increase total volume are among
the most common forms of adulteration [1].

Extending our previous fingerprinting work on honey botanical classification [2], this study
explores the use of simulated mass spectral fingerprints (MSFs) for detecting adulteration
in lavender essential oils (Lavandula angustifolia), addressing a more challenging scenario

[3].

Based on GC-MS data from 172 samples (pure and adulterated), averaged mass spectra
were generated to represent the volatile profile of each sample. These simulated MSFs
were used to train a discriminant model based on a support vector machine (SVM) with a
polynomial kernel. A focused training strategy was applied, including both pure and
adulterated samples at low, medium, and high levels (spanning 5-80%), to ensure that the
model captured subtle chemical variations arising from low-level adulteration. The model
performance was evaluated using an external validation set enriched with low-level
adulterations.

The developed discriminant model achieved an overall accuracy of 82%, similar to or
exceeding that of conventional chromatographic approaches, while requiring significantly
less time and post-processing effort. Moreover, this model proved particularly valuable as
a confirmation tool for borderline samples, improving decision confidence after an initial
screening step and reducing the need for manual review. Overall, these findings support
the use of simulated MSF-based models as a scalable and efficient alternative to traditional
chromatographic data for the rapid authentication of essential oils.

Acknowledgements: This work is part of the [+D+l projects CPP2023-010451 and PID2023-
1497990B-C22 funded by MICIU/AEI/10.13039/501100011033 and by ERDF/EU.
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Soybean (Glycine max) and its derived products represent an important source of isoflavones, a class
of phytoestrogens associated with significant nutritional benefits, particularly for women’s health
during the climacteric stage®. However, the accessibility of these bioactive compounds strongly
depends on extraction and processing conditions. Sustainable strategies to improve the recovery of
isoflavones from soybean matrices are therefore essential for the development of value-added
legume-based foods.

In this work, an analytical methodology based on ultra-high-performance liquid chromatography
coupled to tandem mass spectrometry (UHPLC—MS/MS) was developed and validated for the
determination of different phytoestrogen families in soybean-derived matrices, including isoflavone
glycosides, aglycones, methoxylated derivatives, coumestans, and hydroxy- and dihydro-
metabolites. Different extraction approaches were comparatively evaluated, including conventional
organic solvents, sugar-based natural deep eutectic solvents (NADES)?, and selected natural
matrices as alternative extraction media.

The greenness and practical applicability of the approach were assessed using analytical chemistry
metrics®, highlighting the potential of these systems as sustainable extraction media. This strategy
provides a reliable and environmentally friendly analytical tool to evaluate isoflavone accessibility
in soybean-derived products and supports the development of greener methodologies in food
analysis.
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In the present study, a bottom-up approach was followed to characterize three
recombinant human erythropoietin (rEPO) biopharmaceuticals: two commercially available
drugs (EPO cim and EPO crs) and one currently under clinical evaluation for
neurodegenerative diseases (NeuroEPO plus). After tryptic digestion, the resulting
glycopeptides were analyzed using two complementary microseparation techniques:
capillary electrophoresis and capillary liquid chromatography, both coupled to mass
spectrometry (CE-MS and capLC-MS, respectively). These techniques enabled the detection
of glycopeptide glycoforms displaying different degrees of sialylation and branching. CE-MS
provided faster analyses and higher peak efficiency, whereas capLC-MS offered greater
sensitivity, allowing the identification of a larger number of glycoforms!. Given the
complexity of the generated CE-MS and capLC-MS data, unsupervised and supervised
multivariate data analysis was applied to facilitate sample classification and to explore
glycosylation differences among the biopharmaceuticals?. Principal component analysis
(PCA) and partial least squares-discriminant analysis (PLS-DA) provided a clear separation
of the three rEPOs and revealed batch-to-batch variability with both microseparation
techniques. In addition, the glycopeptide glycoforms that most strongly contributed to the
recombinant formulation’s differentiation were identified. Specifically, EPO cim and EPO crs
displayed higher relative abundances of tri- and tetra-sialylated structures, whereas
NeuroEPO plus was characterized by a greater proportion of less-sialylated glycoforms.
Moreover, EPO cim and EPO crs differed in their glycolylneuraminic acid content, despite
being considered very similar rEPOs. These results demonstrated that the established
methodologies show great potential for applications in quality control, biosimilar
assessment, and the characterization of glycoprotein-based therapeutics.
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El creciente interés por los beneficios saludables del Aceite de Oliva Virgen Extra (AOVE),
vinculados a su perfil fendlico, exige métodos analiticos que permitan cuantificar de forma
exacta, precisa y selectiva estos compuestos. Actualmente, métodos de cuantificacion
relativa como Folin-Ciocalteu o el método oficial del Consejo Oleicola Internacional (COl)
presentan limitaciones de selectividad, al expresar resultados basados en un Unico patrén
(tirosol), lo que puede derivar en una cuantificacion inexacta. El objetivo de este trabajo es
la optimizacion y validaciéon de un método de alta precision mediante cromatografia de
liquidos acoplada a espectrometria de masas de triple cuadrupolo (LC-MS/MS).

La validacidén se realizd6 mediante el analisis de 100 muestras (Top 100 Guia EVOOLEUM),
comparando el método optimizado frente al de Folin-Ciocalteu. Los resultados revelaron
una notable discrepancia en la clasificacidon de las muestras segln el Reglamento Europeo
n2432/2012 (EFSA): mientras que con Folin-Ciocalteu un 59% de las muestras se situaron
por debajo del limite de 250 mg/kg para alegar propiedades saludables, el método
especifico por LC-MS/MS permitié confirmar que un 74% de las muestras si alcanzaban
dicho umbral, evidenciando la infra-cuantificacion de los métodos colorimétricos
tradicionales.

Asimismo, el método fue aplicado para evaluar la estabilidad fendlica en aceites de
variedades Arbequina y Picual sometidos a fritura y confitado. La variedad arbequina es
caracterizada por un alto contenido en oleaceina y oleocantal respecto a oleuropeina y
ligustrdsido aglicona, mientras que la variedad picual es caracterizada por su alto contenido
en oleuropeina y ligustrdsido aglicona. La seleccion de estas dos variedades ha permitido
demostrar que las formas agliconas y sus isomeros (oleomissional y oleokoronal) acttan
como primera barrera frente a la oxidacién térmica. La degradacién fue mas acusada en la
variedad Arbequina, debido a su mayor contenido relativo de oleaceina y oleocantal frente
a la mayor presencia de formas ligustrdsido y oleuropeina aglicona en la variedad Picual.

Finalmente, se analizé la transferencia fendlica del AOVE a seis alimentos (con y sin
rebozado) tras 10 ciclos de cocinado. Los resultados demuestran que la incorporacion de
fenoles al alimento es un proceso multifactorial dependiente de la técnica culinaria, la
composicion del aceite y la estructura de la matriz alimentaria.

Referencias: [1] Castillo-Luna et al. (2026). Absolute Quantitation of Phenolic Compounds in Olive Oil for
Health Claim Recognition, 15, 511.
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MicroRNAs (miRNAs) are single-stranded non-coding RNAs of 19-23 nucleotides that are relevant
biomarkers in molecular diagnostics. However, their analysis remains challenging, mainly due to
their low concentration in biological fluids and tissues. Therefore, accurate, sensitive, and
reproducible miRNA detection requires appropriate purification and enrichment from these
complex sample matrices, for example using solid-phase extraction (SPE) [1]. In this study, we
present the development of a magnetic-particle-based sorbent for the selective dispersive solid
phase exraction (dSPE) of miR-21, a biomarker associated with different cancers. Agarose magnetic
particles activated for binding molecules containing amino groups were derivatized with a DNA-
amino strand bearing an antisense complementary sequence to miR-21 (cDNA). Preliminary
experiments using individual standards and 1:1 mixtures in solution were performed by circular
dicroism (CD) to confirm miRNA-cDNA hybridization and determine duplex melting temperatures.
Different variables affecting the dSPE method were then optimized using capillary electrophoresis
with ultraviolet detection (CE-UV) for the analysis of miR-21 in the extracts [2, 3]. Under the
optimized dSPE conditions, miR-21 (200 pL in 15 mM phosphate buffer, pH 7.4) was hybridized with
cDNA magnetic beads (20 pL) at 37°C for 30 min. After washing with 200 uL of phospate buffer,
elution by thermal dehybridization was performed by incubation with water (20 uL) at 77 °C in
several consecutive 30 min steps, which enhanced miR-21 recovery. Chemometric deconvolution of
multiwavelength CE-UV electropherograms enabled confirmation of sorbent stability and miR-21
detection in the extracts down to 0.1 uM [3]. MiRNA detection in the extracts was further confirmed
by matrix assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF-MS).
Overall, this study demonstrates the development of a cDNA magnetic sorbent for the purification
and preconcentration of miR-21 by dSPE, combining selective bead-based hybridization with
complementary analytical verification. This approach will be further explored for the analysis of miR-
21 at concentrations expected in serum and extended to the targeted analysis of other miRNAs.
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La expansion de la espectrometria de masas de alta resolucién ha consolidado el analisis de
sospechosos y no dirigido (SNTS, suspect and non-target screening) como complemento a
los analisis dirigidos, ampliando el espacio quimico identificable. En este enfoque, los
features detectados se procesan y se asignan a posibles estructuras mediante comparacion
con librerias o herramientas in silico como FISh Scoring (Compound Discoverer, CD) y SIRIUS
con CSl:FingerlD. Sin embargo, la elucidacién estructural sigue siendo uno de los principales
cuellos de botella. FISh Scoring ofrece resultados intuitivos a costa de un mayor tiempo de
procesado, mientras que CSl:FingerID es mas rapido, pero requiere criterios objetivos para
interpretar sus resultados. Por ello, este trabajo busca i) establecer umbrales de confianza
para CSl:FingerID y ii) comparar su rendimiento frente a FISh Scoring.

Como referencia se utilizd una mezcla de 220 contaminantes emergentes analizada por
HPLC-Q-Exactive Orbitrap. Tras la deconvolucién en CD, los features se exportaron a SIRIUS
para comparar ambos flujos de trabajo (Figura 1A). Se evaluaron las tres métricas de
confianza de CSI:FingerID y se observé que el Tanimoto Similarity presentaba la distribucion
mas consistente, proponiéndose un umbral > 0,6 como criterio de aceptacion.

Finalmente, ambas herramientas se aplicaron a 265 features de 55 muestras de orina sin
coincidencia en librerias espectrales. Solo el 17% de los features presentd un candidato
aceptado por ambos métodos, evidenciando que la herramienta empleada influye
notablemente en las identificaciones. No obstante, mas del 90% de esos candidatos
compartidos superé el umbral de Tanimoto Similarity > 0,6, respaldando su utilidad como
criterio de filtrado.

Agradecimientos: El estudio ha sido financiado por el proyecto CUTE (PID2024-156804B-
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El papel de filtro es un material natural, sostenible y de bajo impacto ambiental que puede
emplearse como soporte para técnicas como en microextraccion en pelicula delgada (TFME). En esta
comunicacion, se ha utilizado papel de filtro modificado con polipirrol (PPy) para la extraccién de
antiinflamatorios no esteroideos (AINEs) en base a las propiedades de intercambio anidnico de
modo mixto que presenta. La selecciéon de los AINEs como compuestos modelo responde a su
consumo habitual en la poblacién, variando las dosis en funcion del tipo de AINE prescrito. Esto
resulta en concentraciones variables en los fluidos biolégicos, requiriendo de una etapa de
preparacion analitica de la muestra para su determinacién instrumental, para adecuar tanto la
sensibilidad como la selectividad de la medida. Para evaluar el rendimiento del método propuesto
se selecciond como problema analitico modelo la determinacidon de diclofenaco, ketoprofeno,
tolmetina y naproxeno en muestras de saliva mediante espectrometria de masas trabajando en la
modalidad de infusién directa (DI-MS/MS).

La sintesis del material consiste en la inmersion del papel en una disolucidon acuosa de FeCls y
posterior adiccién del pirrol, lo que permitid la sintesis in-situ del polimero sobre las fibras de
celulosa. La fase sorbente se caracteriz6 mediante microscopia de barrido electrénico,
espectroscopia Raman y espectroscopia infrarroja. El procedimiento analitico consistié en sumergir
la unidad de extraccion en 1.5 mL de muestra a pH neutro y se agité a 500 rpm durante 45 minutos
para llevar a cabo la extraccion. La elucidn se realizé con 100 pL de metanol/acido férmico (99/1
v/v) durante 10 minutos a 500 rpm. Se optimizaron las diferentes variables involucradas en el
proceso de extraccion. El efecto del pH y el tipo de eluyente demostraron la capacidad de
intercambio anidnico. Se realizd una validacién en matriz obteniendo limites de detecciéon de 3 pg:-L
! para todos los analitos. La precisidon en el dia y entre dias, expresada como desviacién estandar
relativa (RSD), fue inferior al 8,4% vy 15,3%, respectivamente, asi como la exactitud, expresada como
recuperacion relativa, se mantuvo en el intervalo de 90-115%. El método se aplicé en muestras
reales de saliva fortificadas con los analitos seleccionados. La metodologia propuesta es mas
sostenible puesto que la sintesis se realiza de forma simple y en condiciones suaves, se reduce el
consumo de disolventes y se minimiza los tiempos de analisis ya que se realiza la determinacién de
los cuatro AINEs sin separacién cromatografica

Agradecimientos: Este trabajo ha sido financiado por el proyecto PID2023-1463130B-100
(MICIU/AEI/10.13039/501100011033)
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El uso de un espectrémetro de masas con plasma de acoplamiento inductivo en modo de deteccién
de particulas individuales (single particle ICP-MS) permite obtener informacién relacionada con la
concentracion en nimero y el tamafio de suspensiones de micro y nanoparticulas a partir del conteo
del nimero de eventos y de su intensidad, respectivamente. Uno de los talones de Aquiles de la
técnica es el procesado de los datos, que implican en una primera etapa la diferenciacién entre
lecturas de linea de base y las debidas a las propias particulas. A pesar de que los fabricantes
incorporan mddulos especificos en el software de sus equipos, su grado de fiabilidad es
cuestionable, ya que no han sido validados adecuadamente. En este trabajo se han evaluado
distintas estrategias para el procesado de datos, prestando especial atencién a los criterios y
expresiones utilizados en el calculo de valores criticos (parametro que permite discriminar lecturas
de linea de base y de particulas), al conteo de eventos de particulas y a la determinacién de sus
intensidades totales, con el fin de contribuir a la armonizacién de dichas estrategias.
Concretamente, la intensidad de la linea de base ha demostrado ser la variable mas critica, ya que
determina la estrategia a aplicar en el calculo de los valores criticos. La aplicacién a estos valores
criticos de un factor de cobertura de 5 permite eliminar, practicamente en su totalidad, la incidencia
de falsos positivos (lecturas de la linea de base consideradas como particulas) en una variedad de
condiciones experimentales.

En una siguiente fase se ha validado el software de acceso libre y cddigo abierto SPCal
(https://github.com/djdt/spcal), procesando datos procedentes de suspensiones de nano y
microparticulas, medidas con diferentes tiempos de lectura y niveles de linea de base. Finalmente,
el software Syngistix Nano-Application (Perkin Elmer) se ha validado frente a SPCal a modo de
prueba de concepto. Utilizando las opciones implementadas en el software comercial para el célculo
de valores criticos no fue posible obtener resultados satisfactorios en todas las situaciones
estudiadas. Sin embargo, los resultados obtenidos con ambos programas fueron comparables
cuando se aplicaron valores criticos armonizados, excepto en el conteo de eventos de particulas
para intensidades de linea de base elevadas o al utilizar tiempos de lectura muy bajos.

Los resultados obtenidos han demostrado que el software SPCal, utilizado adecuadamente, puede
ser usado como referencia para el procesado de datos en single particle ICP-MS y para la validacién
de otros softwares.

Agradecimientos: Este trabajo ha sido financiado por el Ministerio de Ciencia e Innovacion
(MCIN/AEI/10.13039/501100011033), proyecto PID2021- 1232030B-100, “FEDER una forma de
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La presente investigacion aborda el desarrollo de una plataforma analitica de alto
rendimiento para la identificacién y cuantificacion de pequefios péptidos (small peptides,
SPs) en muestras de gotas de sangre seca (dried blood spots, DBS). Para ello, se propone
una estrategia basada en la combinacién de disolventes supramoleculares (SUPRAS),
capaces de realizar simultaneamente la extraccion y la purificacion del extracto, con la
cromatografia liquida acoplada a espectrometria de masas (LC-MS).

Se evaluaron seis SUPRAS sintetizados a partir de alcanoles y alcanodioles,
autoensamblados en estructuras cubosdmicas, tipo esponja y hexagonales invertidas, para
extraer 58 SPs (log P entre -8,6 y 4,2) a partir de muestras DBS. Estos compuestos
pertenecen a cinco grupos de la lista de sustancias prohibidas de la Agencia Mundial
Antidopaje (WADA), incluyendo 22 metabolitos. EI SUPRAS mas hidrofilico, basado en
cubosomas formados mediante procesos de autoensamblaje y coacervacién de moléculas
de 1,2-hexanodiol y sulfato sédico, cuyo contenido de agua es de aproximadamente del 60
% p/p; proporciond los mayores rendimientos de extraccion.

Para la mayoria de los SPs disueltos en SUPRAS se observé un aumento importante de la
sefial (hasta siete veces superior) en comparacion con medios hidroorganicos. Asimismo, el
acido férmico mejord la sensibilidad, empleado tanto como aditivo de la fase mévil como
en los patrones de calibracidn. El procedimiento consistié en la extraccion de 20 plL de una
muestra DBS depositada en tarjetas Whatman DMPK-C con 80 pL de SUPRAS y 30 minutos
de centrifugacion (21000g, 102C) en medio acido. Los extractos se analizaron mediante LC-
MS sin etapas adicionales de limpieza. Tanto la acidez como el sulfato soédico presente en el
SUPRAS permitieron la eliminacion eficiente de proteinas. Aproximadamente el 69 % de los
58 SPs estudiados se extrajeron con recuperaciones entre 70 y 120 %, al valor MRPL (20
ng/mL). Un 29 % mostrd recuperaciones entre 30 y 69 %, y solo tres compuestos
presentaron valores inferiores al 30 %. La selectividad del método se confirmé mediante el
analisis de 10 muestras DBS (combinando hombres y mujeres), sin detectarse sefiales
interferentes.

En conclusion, el método basado en SUPRAS es simple e integra en una sola etapa la
extraccion de SPs y limpieza del extracto. Como pasos futuros, se validara conforme a las
directrices de la WADA y se aplicara a estudios de administracién controlada.
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Target analysis of contaminants in environmental matrices such as freshwater is inherently
limited to predefined compound lists, potentially overlooking a significant fraction of the
chemical space. In contrast, non-target screening using high-resolution mass spectrometry
(HRMS) enables broader identification of known, unknown, and transformation
compounds, enabling a more comprehensive characterization of complex samples,
although its performance strongly depends on instrumental conditions, particularly in QTOF
systems. An analytical method was developed and optimized on a SCIEX X500B QTOF
system operating in both positive and negative electrospray ionization modes (ESI+/-) using
data-independent acquisition with quadrupole precursor isolation (SWATH). Key
parameters (spray voltage, source temperature, and TOF-MS acquisition range) were
evaluated to improve signal intensity, feature detection, and chemical coverage. The
optimized method was applied to 52 samples belonging to 14 different rivers.

A target LC-MS/MS method using ESI was used to quantify selected pharmaceuticals, while
non-target screening relied on accurate mass and MS/MS spectral matching for compound
detection and tentative identification. Most target compounds were also detected by the
non-target workflow, confirming method robustness. Notably, compounds such as
rasagiline, 4-aminoantipyrine, tyrosine, propranolol, and bisoprolol were consistently
detected by both approaches, while non-target analysis revealed additional compounds not
included in the target list, expanding chemical coverage. Differences in compound
detectability between ionization modes highlighted the importance of dual-mode
acquisition. Overall, non-target analysis using QTOF proved to be a complementary tool to
conventional LC-MS/MS targeted analysis for an improved coverage of the chemical space
in freshwater samples.

The aim of this study was to optimize a QTOF-based analytical method and compare target
and non-target screening approaches for comprehensive characterization of contaminants
in water samples from 14 rivers located in Catalonia.
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El pH es un parametro fundamental en las ciencias quimicas, ya que determina los equilibrios
quimicos, la reactividad, la quimica acido-base, la electroquimica y la solubilidad. Desde su
introduccion a principios del siglo XX, el electrodo de vidrio se ha consolidado como el estandar de
referencia para la medida de pH debido a su fiabilidad y precision. No obstante, su tamafio
relativamente grande ha impulsado el desarrollo de sensores de pH miniaturizados, adecuados para
muestras de pequefio volumen, la monitorizacién local del pH y la integracidn en plataformas
microfluidicas. Muchas de las alternativas descritas se basan en electrodos fabricados
artesanalmente que requieren experiencia especializada en modificacion y mantenimiento, lo que
limita su adopcion generalizada.

En este contexto, los electrodos serigrafiados (SPE) constituyen una plataforma atractiva para la
deteccidon electroquimica miniaturizada, ya que integran la celda electroquimica completa en un
area pequefia y bien definida, facilmente adaptable a distintas geometrias. Ademads, la
disponibilidad de SPE comerciales fabricados con materiales diversos facilita su implementacion en
laboratorios analiticos no especializados.

En este trabajo evaluamos el rendimiento de SPE comerciales de oro (AuSPE) para aplicaciones de
medida de pH. Se demuestra la necesidad de una etapa de activacién mediante acido clorhidrico y
se analiza su efecto en la forma de la sefial y en el desempefio analitico, obteniéndose una respuesta
cercana a la nernstiana. Asimismo, se estudian las principales figuras de mérito analiticas,
incluyendo reproducibilidad, repetibilidad, durabilidad y reversibilidad. Finalmente, se demuestra
la aplicabilidad del sensor de pH propuesto en presencia de interferentes comunes como cloruro y
bromuro.
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Las estrategias analiticas no dirigidas (non-targeted), como las huellas digitales
cromatograficas, requieren tratamiento quimiométrico (data mining, machine/deep
learning) para extraer informacidn relevante no explicita y generar modelos predictivos
fiables. A pesar de su potencial en el campo de la calidad y autentificacién de alimentos, su
aplicabilidad permanece restringida debido a la dependencia de las sefiales analiticas
adquiridas con el sistema instrumental y las condiciones particulares del laboratorio donde
se adquieren. Esta falta de armonizacion impide la creacion de bases de datos universales
de huellas instrumentales digitales y el desarrollo de modelos uUnicos.

Para abordar esta limitacion, se propone una estrategia basada en la "agnostizacion" de
sefales cromatograficas para generar huellas cromatogréficas digitales independientes del
sistema instrumental. Se utilizé un sistema doble de patrones quimicos de referencia: (i)
una referencia interna para normalizar la intensidad y (ii) una mezcla patrén como
referencia externa para estandarizar el tiempo de retencién, logrando trasladar el dominio
de tiempos/intensidades a un dominio de indices de retencién estandarizados. Como caso
de estudio, se analizé la fraccion metil-transesterificada de aceites vegetales comestibles
mediante cromatografia de liquidos (LC) acoplada a un detector de absorcién ultravioleta
(LC-UV) y a un detector de fila de diodos (LC-DAD), empleando dos sistemas distintos. Tras
aplicar la agnostizacidn, se evalué la similitud entre huellas cromatograficas y su capacidad
para discriminar aceites de oliva de otros aceites vegetales.

Los resultados demuestran que la agnostizacién reduce eficazmente la variabilidad
instrumental, posibilitando el desarrollo de bases de datos universales de huellas
cromatograficas digitales. Asimismo, la combinacion de huellas instrumentales digitales y
quimiometria se consolida como una herramienta robusta para autentificar y clasificar
aceites vegetales.
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Las nuevas sustancias psicoactivas (NPS) constituyen un desafio analitico y toxicoldgico debido a su
rapida aparicion, amplia distribucion y la limitada informacién disponible sobre su efecto en el
metabolismo humano. En este contexto, los estudios metaboldmicos son esenciales para
comprender como se descomponen y procesan las NPS en el organismo e identificar biomarcadores
de consumo. En este trabajo se llevaron a cabo estudios metabolémicos con catinonas sintéticas,
sustancias derivadas de compuestos encontrados en las hojas de la planta Chata edulis que
presentan efectos psicoestimulantes similares a los de las anfetaminas. (1)

En concreto, en este proyecto se estudié el metabolismo in vitro de las catinonas sintéticas 2-
metilmetcatinona (2-MMC) y 3-metilmetcatinona (3-MMC) entre otras como base para el desarrollo
de biomarcadores en orina y el estudio de sus efectos a nivel toxicoldgico. Para ello, se incubaron
microsomas hepaticos humanos (HLM) con catinonas sintéticas en presencia de cofactores de Fase
I/ll. Los metabolitos generados se caracterizaron mediante cromatografia liquida acoplada a
espectrometria de masas de alta resolucién en tdndem (LC-HRMS/MS), aplicando un enfoque tanto
dirigido como no dirigido (data mining) para maximizar la cobertura metabdlica. Los resultados
obtenidos en HLM se compararon con resultados obtenidos en modelos celulares hepaticos
(HepG2) con el fin de evaluar posibles diferencias en los compuestos generados durante la
metabolizacién hepatica en ambos sistemas.

Este enfoque integrado de LC-HRMS/MS y data mining permitio establecer perfiles metabdlicos
detallados de ambas catinonas, proporcionando informacion relevante para el desarrollo de
biomarcadores en orina y contribuyendo a la mejora de la vigilancia analitica y la interpretacion
toxicoldgica en casos de exposicién a NPS.
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En la Ultima década, los nanoclusteres metalicos (MNCs), con tamafios comprendidos entre 0,2 a 3
nm, han emergido como una nueva clase de marcas en nanotecnologia. Sus superficies
funcionalizables y sus excelentes propiedades, como fluorescencia, fotoestabilidad y buena
biocompatibilidad, los convierten en una alternativa prometedora a los marcadores fluorescentes
convencionales en aplicaciones bioanaliticas. Ademas, los MNCs ofrecen una elevada amplificaciéon
de sefial para su deteccion por ICP-MS y pueden presentar actividad catalitica permitiendo también
el empleo de técnicas electroanaliticas.

En estudios previos, MNCs estables de Au, Ag, Pt, Ir y Pd se han aplicado con éxito en plataformas
analiticas por su buen rendimiento en ICP-MS, asi como propiedades fluorescentes vy
electroquimicas [1]. La combinacion de multiples MNCs y deteccién por ICP-MS, especialmente
empleando analizadores de masas tipo tiempo de vuelo, permite la determinacion simultanea de
varios analitos, lo que resulta especialmente util en muestras de bajo volumen. Ademas, la
posibilidad de realizar una deteccidn multimodal (combinando fluorescencia, espectrometria de
masas y electroanalisis) ofrece un enfoque analitico versatil y robusto, con una sensibilidad y
fiabilidad mejoradas.

En este trabajo se describe la sintesis, caracterizacidon y evaluacion analitica de RuNCs y RhNCs
estabilizados con acido lipoico como nuevas marcas multimodales. El uso de acido lipoico como
ligando permite llevar a cabo un control del tamafio de los NCs, asi como una alta estabilidad coloidal
y una funcionalizacion compatible con la bioconjugacion directa de anticuerpos, facilitando su
aplicacion en inmunoensayos. Ambos NCs han sido caracterizados en términos de propiedades
fluorescentes, actividad catalitica y amplificacion de la sefial mediante deteccién por ICP-MS. Como
caso de estudio, se han evaluado dos proteinas diana en muestras de suero y extractos celulares.
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El Zn es un elemento esencial que desempefia un papel clave en numerosas funciones
bioldgicas, incluyendo la regulacion de la sefializacion celular y las respuestas frente al
estrés oxidativo e inflamatorio. Alteraciones en la homeostasis del Zn se han relacionado
con procesos asociados al envejecimiento y a la patologia neurodegenerativa; sin embargo,
la exposicidn crénica a concentraciones elevadas de este elemento puede también inducir
desequilibrios en los mecanismos que regulan su homeostasis. Estos efectos son
especialmente relevantes debido a su intima relacidn con otros metales esenciales como el
Cu, ya que exposiciones elevadas a Zn puede comprometer su biodisponibilidad vy
homeostasis. En este sentido, es necesario evaluar los efectos a largo plazo de exposiciones
cronicas a Zn sobre la homeostasis de estos metales, dado que su desregulacién puede
contribuir al desarrollo de alternaciones metabdlicas secundarias.

En este contexto, y empleando un modelo murino doble transgénico APP/PS1 caracterizado
por patologia amiloide cerebral, asi como su cepa control, se ha realizado un estudio a nivel
de metaloproteinas asociadas al metabolismo del Cu y de Zn. El objetivo fue investigar el
impacto de una exposicion crénica a Zn sobre el tejido hepatico de animales de edad
avanzada (16 meses), seleccionado como érgano diana debido a su papel en la regulacion,
almacenamiento y redistribucion de metales esenciales. A tal fin, se realizaron estudios de
la eficacia de la extraccion de las proteinas del tejido hepatico para a continuacién realizar
el analisis de metaloproteinas de Cu y Zn mediante (SEC)-HPLC-ICP-MS empleando dilucion
isotopica post-columna. A partir de los resultados obtenidos en la especiacién de Cu, se
aislé una fraccion correspondiente a proteinas de un tamano aproximado de 70 kDa y se
identificaron las proteinas presentes mediante LC-MS/MS. Ademads, se realizd la
cuantificacién mediante kits Elisa comerciales de dos metaloproteinas de interés como son
la albumina y la ceruloplasmina. Este enfoque permitié una caracterizacion de las
alteraciones en la regulacion metaloprotéica de Cu y Zn inducidas por la exposicidn cronica
a Zn en tejido hepatico, aportando informacidn relevante sobre los mecanismos de control
metaloprotéico en modelos murinos transgénicos envejecidos.
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Damiana (Turnera diffusa Willd.) is a plant widely used in traditional medicine due to its
multiple ethnobotanical and phytopharmacological properties, including antioxidant, anti-
inflammatory, antidepressant, among others. However, its most popular application is
associated with its aphrodisiac activity to improve sexual health [1]. These properties are
attributed to the high diversity and concentration of flavonoids present mainly in the leaves
(e.g. apigenin, acacetin, luteolin), and their corresponding glycosylated derivatives. In
addition, the presence of other bioactive metabolites commonly found in plants, have been
reported, including arbutin, phenolic acids (caffeic and ferulic acids), terpenoids, and
inositols (e.g. myo-inositol) [2].

The growing interest in natural products as alternatives to synthetic substances has
promoted the use of damiana based dietary supplements (DDSs). However, their
authenticity and quality standardization are not completely guaranteed, and different
frauds have been reported [3]. In this context, the aim of the present study was to develop
a multi-analytical methodology based on GC—MS and LC—-DAD-ToF for assessing the quality
and authenticity of DDSs. For this purpose, 15 dietary supplements and 8 commercial
extracts were analysed; 10 extracts obtained from T. diffusa leaves were used as reference
samples. Different solvents (i.e. dichloromethane and methanol) were evaluated to extract
the volatiles compounds which were directly analyzed by GC-MS. Aqueous methanolic
extracts were analyzed by LC-DAD-ToF for flavonoids and by GC-MS, after derivatization,
for carbohydrates and other small polar compounds.

These analyses revealed the presence of the main characteristic compounds of damiana,
such as flavonoids, phenolic glycosides, and inositols, in most commercial products,
confirming their natural origin. For volatiles, methanol was selected as the most suitable
solvent, as it enabled the extraction of compounds such as oplopanone and p-cymene,
whereas dichloromethane was not efficient for this purpose. Nevertheless, non-
characteristic compounds of T. diffusa were detected in specific samples, suggesting
possible fraudulent practices. Excipients, like glucose and maltose from maltodextrins were
also detected in commercial products. The overall evaluation of the chemical profiles by
principal component analysis (PCA) enabled discrimination between authentic and
fraudulent samples, proposing the developed multi-analytical methodology as an effective
tool for quality control and fraud detection in DDSs.

Ackowledgements: Grant PID2023-1497990B-C21 funded by MICIU/AEI/ 10.13039/501100011033
and by “ERDF/EU".
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The knowledge of oral bioaccessibility of phenolic compounds through food intake in the human gut
is essential to assess their potential health benefits. To this end, advanced analytical methodologies
are needed to expand the chemical space beyond targeted approaches. Suspect screening
workflows using high-resolution mass spectrometry can reveal the diversity of phenolic compounds
in food that may be released into gut fluids. In this study, targeted and suspect screening assays of
phenolic substances in gastric extracts were performed to evaluate their relative bioaccessibility in
crushed solid fruit compared to fruit juice intake. The analytical method was validated for 30
phenolic compounds, with dynamic linear ranges from 1.0 to 4000 ng/mL and repeatability above
86% using matrix-matched calibration. Validation in a pH-adjusted gastric extract showed that the
negative mode provided the highest sensitivity for real sample analysis. Subsequently, suspect
screening was applied in juiced and crushed fruits after gastric extraction. The workflow confirmed
8 compounds with reference standards (level 1) and provided 24 additional tentative annotations
(levels 2—4). Results showed that 59% of annotated phenolic compounds exhibited higher relative
acid bioaccessibility in solid fruit, 34% in juice, and 6% showed no difference. Furthermore, both
targeted and suspect analyses revealed a significant correlation between the number of phenolic
hydroxyl groups and compound bioaccessibility. In contrast, the classification of compounds as
flavonoid or non-flavonoid was not statistically significant. Overall, this study provided insight into
how the form of food intake can be selected to optimize the bioaccessibility of specific phenolic
compounds for nutritional and food industry applications.
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Exposomics is a data-driven field that aims to understand the impact of exogenous factors, like
environmental chemicals, on human health, especially considering that the exposome is responsible
for up to 90% of chronic disease risk. Mass spectrometry is the key technology to characterize
chemical compounds and their biological responses on a holistic scale, and gas chromatography is
crucial to analyze hazardous persistent organic pollutants (POPs).

This work consisted of the development and optimization of a robotic online liquid-liquid extraction
gas chromatography coupled to high-resolution mass spectrometry (LLE-GC-HRMS) method for
analyzing human plasma. Here, we propose a comprehensive quality assurance and quality control
(QA/QC) strategy, utilizing reference standards to monitor the robustness, ensure accurate
guantification of analytes, and maintain high data quality for future non-targeted analysis. The
online robotic LLE required a sample amount of 0.1 mL plasma, extracted with 0.2 mL of isooctane
after acidification with formic acid, performed by a SMART TriPlus autosampler mounted on a GC-
Orbitrap Exploris 240 MS.

The total analysis time was 25 minutes per sample, utilizing a full scan HRMS acquisition (resolution
60,000; 70-700 m/z) for a targeted panel of >100 PAHs and POPs (including PCBs, PBDEs, PCDDs,
and OCPs) combined with non-targeted screening. Among the four extraction solvents evaluated,
isooctane exhibited the best performance, yielding a mean recovery of 80% and limits of
guantification ranging 0.2-2.0 ng/mL. Method robustness was demonstrated through the
measurement of >900 unique samples analyzed in the breast cancer retrospective EXPOMET study
across 13 analytical batches (2.6 days of continuous operation each). Every batch included 52% of
injections from cohort samples, 22% dedicated to QA/QC and calibration standards, and the rest for
cleaning purposes. The <30% RSD of the normalized area of 28 chemicals from the NIST Standard
Reference Material 1958 demonstrates the robustness over the acquisition of >1800 injections.
Preliminary results on highly detected compounds in plasma, such as PCB-153, lindane, and 4,4’-
DDT, are presented, reflecting the feasibility of this workflow for large-scale exposomics.
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Micro- and nanoplastic contamination has emerged as a significant environmental concern
due to its persistence, widespread distribution, and capacity to interact with coexisting
pollutants such as pesticides [1,2]. In this study, the interaction between polystyrene (PS)
microplastics and two herbicides, aclonifen and bifenox, was investigated using in-tube
SPME coupled to capillary liquid chromatography (in-tube SPME-CapLC) [3]. The aim was to
assess how microplastics influence the stability and persistence of these compounds in
aqueous environments. Key variables examined included microplastic concentration, aging
state, water type, and exposure time.

Results demonstrated that both herbicides showed affinity for PS microplastics, with
bifenox exhibiting stronger interaction due to its higher hydrophobicity. Sorption increased
with microplastic concentration, although the effect became less significant beyond 0.1 mg.
Aged microplastics retained less analyte, indicating that environmental weathering alters
surface properties and reduces sorption capacity. Water composition was also critical: in
complex matrices such as ditch water, interactions decreased, likely due to competition
with dissolved organic matter. Regarding persistence, bifenox remained at higher
concentrations in solution in the presence of microplastics, suggesting enhanced stability,
whereas aclonifen was minimally affected. In natural water, no significant differences were
observed, indicating that microbial degradation dominates pollutant fate.

In conclusion, these results reveals that microplastics act not only as passive sorbents but
as active modulators of pesticide fate in aquatic systems. However, a deeper understanding
requires further investigation under diverse environmental conditions, including different
polymer types, solar radiation, and temperature.
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La impresion 3D por deposicion fundida a partir de filamentos de acido polilactico (PLA) y PLA
conductor (cargado con grafito) es de gran interés en Quimica Analitica por su capacidad para
generar dispositivos personalizados, de bajo coste, y adaptables a necesidades experimentales
concretas. En este trabajo se presentan aplicaciones orientadas al desarrollo de plataformas
analiticas miniaturizadas, con especial énfasis en la impresién 3D de electrodos y de celdas de
medidas espectroelectroquimicas (SEC) con geometrias no accesibles con métodos convencionales.

Los electrodos fabricados por modelado 3D permiten un control preciso de parametros geométricos
y estructurales, como el porcentaje de relleno o el area expuesta, facilitando la optimizacion del
rendimiento analitico. Asimismo, su activacién quimica y electroquimica mejora la conductividad
superficial y la disponibilidad de sitios electroactivos, lo que se traduce en respuestas
voltamperométricas mas definidas y en un incremento del drea electroactiva. La caracterizacion
combinada mediante microscopia dptica, imagen hiperespectral en el infrarrojo cercano y técnicas
electroquimicas permite el control de calidad de electrodos fabricados digitalmente, manteniendo
buena repetibilidad y reproducibilidad y reduciendo el consumo de material sin comprometer
prestaciones analiticas.

La impresidn 3D también resulta valiosa para redisenar celdas SEC en configuracion de reflectancia
normal. Es el caso de una celda fabricada en PLA basada en la geometria de una celda comercial pero
sin imanes, que puede acoplarse a un agitador magnético convencional para usar nanoparticulas
magnéticas como nanoagitadores BF1E. Esto mejora el transporte de materia en volimenes
microliticos (régimen convectivo-difusivo) y aumenta las respuestas electroquimica y optica.
Ademas, la versatilidad del disefio aditivo 3D abre la puerta a otras configuraciones SEC alternativas,
incluyendo celdas de transmisién que permitan mejorar la sensibilidad de las medidas.
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La microbiota intestinal desempefia un papel clave en la salud humana; sin embargo, puede verse
afectada por la exposicidon a contaminantes traza ambientales. Por ello, es indispensable el empleo
de técnicas analiticas avanzadas y modelos in vitro para evaluar su acumulacién e impacto en
bacterias modelo, tanto individualmente como mediante efectos sinérgicos derivados de la
coexposicion [1]. En este trabajo, se evalua el efecto en la viabilidad y acumulacién de distintos
elementos traza de interés ambiental (Hg, Cd y Se), tanto de forma individual como en combinacién,
para la evaluacion de posibles efectos sinérgicos, en bacterias modelo de la microbiota intestinal (L.
rhamnosus y L. casei)

En primer lugar, se evalué el efecto en la viabilidad bacteriana por densidad éptica tras la exposicion
de los cultivos a los analitos de forma individual y en conjunto a diferentes concentraciones (Hg:
0.5-25 mg L%; Cd: 1-150 mglL?; Se: 1-50 mgL?) durante 26 h a 372C y 120 rpm. Los resultados
permitieron determinar los valores de LD50, encontrandose valores inferiores tras la coexposicion
de los tres elementos a 1 y 2 mglL?, lo que sugiere un posible efecto sinérgico entre los tres
contaminantes

La bioacumulacion total de los metales, tanto de forma individual como en coexposicion, se
determind mediante ICP-MS tras digestidn acida. En L. rhamnosus, la exposicién individual de 1 mglL
! de cada contaminante dio lugar a acumulaciones maximas del 33% para Cd, 45% para Hg y 64%
para Se, mientras que en L. casei los valores fueron generalmente inferiores, con la excepcién del
Hg, que alcanzd hasta un 62% de acumulacion. En condiciones de coexposicidn, las acumulaciones
globales fueron comparables a las observadas en exposicion individual.

El analisis a nivel de célula individual mediante single-cell ICP-MS (scICP-MS) permitié evidenciar
una marcada heterogeneidad en la acumulacion de metales dentro de la poblacién bacteriana.
Destaca especialmente que la acumulacién intracelular de Hg en presencia simultanea de los tres
contaminantes aumenté aproximadamente un 30% respecto a su exposicién individual, un efecto
que no se habia detectado al considerar Unicamente el contenido medio en los cultivos.

En conjunto, los resultados sugieren un posible efecto sinérgico tanto en la reduccién de la viabilidad
como en los procesos de acumulacidn cuando los cultivos bacterianos son expuestos
simultdneamente a los tres elementos estudiados.
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La exposicién a contaminantes ambientales y suimpacto en procesos fisioldgicos representa un reto
relevante en salud publica, especialmente en la identificacién de posibles relaciones entre la
exposicién quimica y el estrés oxidativo. En este contexto, la determinacidon simultanea de
contaminantes exdgenos y biomarcadores endégenos en matrices biolégicas requiere metodologias
analiticas rapidas y sensibles que superen las limitaciones de los métodos convencionales basados
en derivatizacidn y procedimientos complejos. El presente trabajo aborda el desarrollo y validacidn
de estrategias analiticas para la determinacién de biomarcadores de estrés oxidativo, como el
malondialdehido (MDA), y metabolitos de contaminantes organofosforados, como el fosfato de
difenilo (DPhP) y el fosfato de bis(1,3-dicloro-2-propilo) (BDCPP), en muestras de orina humana, asi
como la evaluacion de su posible correlacion.

Se desarrollaron y evaluaron cuatro estrategias analiticas complementarias. En primer lugar, un
método HILIC-MS/MS para la determinacién de MDA en orina, que permite su cuantificacion
directa, simplificando el tratamiento de muestra. En segundo lugar, una metodologia basada en
RAM-MS/MS para la determinacion rapida de DPhP y BDCPP, integrando limpieza vy
preconcentracion en un Unico paso. En tercer lugar, una plataforma analitica combinada HILIC-RAM-
MS/MS para la determinacién en conjunto de MDA y DPhP, que incorpora un anélisis estadistico de
correlacién entre ambos compuestos. Finalmente, se desarrolld6 un método fluorimétrico en
microplaca para el cribado rapido de MDA, orientado a aplicaciones de alto rendimiento.

Las metodologias desarrolladas permiten la determinacidn rapida y fiable de los analitos en orina,
con diferentes enfoques instrumentales que ofrecen un buen equilibrio entre sensibilidad, precision
y rapidez de analisis. Adicionalmente, el método fluorimétrico en microplaca mostré un LOD de 35
y LOQ de 116 ngmL™, con precisién RSD < 12% y resultados concordantes con HILIC-MS/MS, ademds
de una buena sostenibilidad analitica (AGREE = 0,64).
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The market for hemp-based products (Cannabis sativa L.) has recently grown in both volume
and diversity. Particular interest has focused on products containing cannabidiol (CBD), a
cannabinoid that, unlike tetrahydrocannabinol (THC), does not produce psychotropic
effects. This growing interest is related to the potential beneficial health effects attributed
to CBD, including reduction of anxiety and chronic pain, as well as improvement of sleep,
among others.

However, the production of pure CBD is technologically challenging and economically
costly, which may lead to potential fraud in food products claiming specific CBD contents
on their labels.

Therefore, in this work, different extraction procedures for CBD from food products (such
as gummies) were evaluated using blank samples spiked with CBD in order to assess
extraction recovery in highly complex matrices.

Subsequently, an analytical method based on LC-QqQ MS was fully validated for the
guantification of CBD. The validated method was then applied to determine the actual CBD
content in commercially available food products.

Finally, the quantified values were compared with those CBD levels declared on product
labels. In this way, the present study assesses the real quality and labeling accuracy of these
currently highly valued products.
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Bovine milk and derived dairy products are among the most common foods causing allergic
reactions in infants, with B-lactoglobulin (B-LG) being the main allergenic protein [1]. As part
of our ongoing efforts to develop rapid, simple, selective, and sensitive methods for allergen
determination with mass spectrometric confirmation, we present an on-line aptamer
affinity solid-phase extraction direct mass spectrometry (AA-SPE-MS) method for the clean-
up, preconcentration, quantification, and characterization of B-LG [2]. The proposed valve-
free AA-SPE-MS approach, based on an aptamer targeting B-LG, can be easily implemented
using the conventional SPE microcartridges and instrumental set-up typically employed for
on-line aptamer affinity solid-phase extraction capillary electrophoresis-mass spectrometry
(AA-SPE-CE-MS) [3]. The only essential modification is replacing the separation voltage with
an applied pressure of 100 mbar to mobilize the eluted protein through the capillary toward
the mass spectrometer [2]. After optimization of several parameters, the developed
method was validated in terms of linearity range, limit of detection (LOD), limit of
quantification (LOQ), and repeatability of migration times and peak areas. Its analytical
performance was also compared with that of AA-SPE-CE-MS [3]. Finally, the applicability
and versatility of the developed method were demonstrated by analyzing low levels of B-
LG in various food matrices, yielding satisfactory results and demonstrating the great
potential of AA-SPE-CE-MS for reliable food safety and quality control.
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Los productos farmacéuticos estan presentes en el medio ambiente debido a fuentes de
contaminacién antropogénica, ya que su eliminacion en estaciones depuradoras de aguas
residuales es parcial, llegando al rio y desde el rio filtrandose a los acuiferos, lo que provoca
la contaminacién de las aguas subterrdneas. Una vez en el subsuelo, su destino depende de
los procesos hidroquimicos y de las condiciones ambientales del del acuifero. Estudios
previos de muestras de agua subterranea de la ciudad de Barcelona detectan alta frecuencia
de farmacos como atenolol, benzotriazol, citalopram, climbazol, gabapentina, iopromida,
irbesartan, lamotrigina, lidocaina, losartan, metoprolol, oxazepam, sertralina, sitagliptina,
sulfamethoxazola, trimethoprima, valsartan, venlafaxina por infiltracién de estos desde el
rio Besds al agua subterrdnea colindante al rio. Por ello, en este estudio se pretende evaluar
la atenuacidn de estos farmacos y sus posibles transformaciones en estas aguas.

En este contexto, este estudio investiga cémo diferentes condiciones redox y de
temperatura afectan a la atenuacidn natural de los farmacos en el subsuelo. Por ello, se
llevaron a cabo experimentos bajo condiciones Oxicas y suboxicas, (es decir, hasta
condiciones de reduccidn de nitrato) a dos temperaturas (25 °Cy 35 °C). Se tomaron 11mL
de muestra durante 21 dias, se trataron con evaporacion asistida al vacio y se analizaron las
muestras con LC-HRMS para un cribado completo de los farmacos y sus productos de
transformacién (TPs). El analisis de sospechosos se realizé con Compound Discoverer 3.5y
bases de datos de TPs como el BioTransformer y FairTPs. Por el momento, se han detectado
15 TPs de diferentes farmacos entre ellos Venlafaxina N-oxide, lidocaina N-oxide, o-
desmetilvenlafaxina, confirmados a nivel 2 de la escala de Schymanski.

Los sistemas de reactores paralelos permitieron investigar bajo reacciones controladas los
procesos implicados en el destino de diferentes farmacos y sus productos de
transformacion, proporcionando informacién sobre los mecanismos que gobiernan su
atenuacién. La continuacion del estudio conllevara el andlisis de estos TPs en muestras
reales de la cuenca del rio Besos.

Agradecimientos: This work is part of the R+D+i project WATERPOLLUT (PID2022-
1385560B-C21), funded by MCIN/ AEI/10.13039/501100011033/.
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Presencia de plaguicidas y sus productos de degradacion y
evaluacion del riesgo asociado en aguas subterraneas de una
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Preservar las aguas subterraneas, especialmente cuando los nucleos urbanos se abastecen de este
tipo de recurso, desempena un papel fundamental en la sostenibilidad del medio rural. En
consecuencia, el objetivo de este trabajo fue evaluar la presencia, distribucidn estacional y el riesgo
asociado de residuos de plaguicidas en aguas subterraneas de la provincia de Salamanca, en una
zona con una intensa actividad agricola basada principalmente en el cultivo de patata y maiz, donde
previamente se habia detectado la presencia del herbicida metolacloro en aguas superficiales.

Se evaluaron 40 plaguicidas y 7 productos de degradacion en 20 puntos de muestreo durante cuatro
campanias, mediante SPE-LC-MS. Veintiuno de los compuestos seleccionados fueron detectados en
las muestras analizadas (3 insecticidas, 3 fungicidas, 10 herbicidas y 5 productos de degradacién),
llegdndose a detectar en un mismo punto de muestreo hasta 9 compuestos en el mes de octubre.
Esta campafa de muestreo presentd el mayor nimero de muestras con plaguicidas en
concentraciones superiores a 0,1 ug L™. Aunque sélo 8 compuestos (1 fungicida, 5 herbicidas y 2
productos de degradacidn) se encontraron en concentraciones superiores al limite establecido por
la UE para aguas destinadas al consumo humano. El plaguicida detectado en un mayor nimero de
muestras y en mayor concentracion fue el metolacloro, correspondiendo las mayores
concentraciones a sus dos productos de degradacion: acido etanosulfénico (ESA)-metolacloro
(3,416 pg L") y acido oxanilico (OA)-metolacloro (2,694 ug L™). Los compuestos detectados mas
frecuentemente se corresponden con aquellos con mayor grado de aplicacién segun el estudio
previo de mercado llevado a cabo en la zona.

Por otro lado, la evaluacién del riesgo ecotoxicoldgico reveld la ausencia de riesgo de toxicidad
aguda para cualquiera de los organismos acuaticos en las cuatro campafias de muestreo. Ninguno
de los compuestos evidencid un alto riesgo para los tres organismos acudticos evaluados
simultdneamente, aunque varios de los herbicidas detectados presentan un riesgo crénico
inaceptable. El OA-metolacloro registrd el mayor valor del cociente de riesgo (RQ) (179,6) y el mayor
numero de valores inaceptables para Daphnia magna y algas en tres campafias de muestreo.

Agradecimientos: Este trabajo ha sido financiado por la Diputacion Provincial de Salamanca (Ref.
ACAM: 2017020066), el MICIU/AEI/10.13039/501100011033 y ERDF/EU (PID2023-1510310B-100).
Los autores agradecen a los Proyectos "CLU-2025-2-02—Unidad de Excelencia IRNASA_CSIC"
(JCyL-UE/FEDER), y "DEEP-MaX-2024_IRNASA_CSIC" (CSIC).

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.081 CAl 5036

ESCCAP project -Effect of Drought on Cyanobacterial Communities
and Their Cyanotoxin Production in Reservoirs of the Internal
Basins of Catalonia
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Cyanobacterial blooms in freshwater pose a growing threat to drinking water quality, particularly
under climate change conditions that intensify drought, enhance water stagnation, and promote
eutrophication. The present project investigates bloom dynamics and cyanotoxin production in
Catalonian reservoirs, with a focus on implications for drinking water production. A monitoring
network of ten sites has been established across different hydrological regions of Catalonia. The use
of aerial drone enhances bloom monitoring by enabling rapid visual inspection, high-resolution
imaging, and water sampling in remote areas. This monthly field campaigns include in situ
measurements of temperature and pH, along with water sampling for nutrient analysis, chlorophyll-
a determination, cyanobacterial taxonomy, and cyanotoxin quantification. Advanced analytical
workflows based on aqueous Large-volume injection LC-MS/MS analysis with isotope dilution allow
the determination of multiple cyanotoxin classes, including microcystins, saxitoxins, anatoxin-a,
homoanatoxin-a, cylindrospermopsin, and emerging compounds such as BMAA-related analogues.
Preliminary results (September 2025-February 2026) indicate generally low cyanotoxin
concentrations across most reservoirs (<5 ng/L), with 55% of samples showing no detectable
cyanotoxins. However, episodic bloom events were identified at specific sites, notably in
Riudecanyes reservoir, where microcystin concentrations exceeded 17.0 pg/L, well above the
drinking water limit of 1.0 pg/L established for microcystin-LR (RD 3/2023). These events were
associated with the dominance of cyanobacterial taxa such as Woronichinia naegeliana and
Microcystis spp. In parallel, a toxic cyanobacterial strain (Microcystis aeruginosa CPCC-300) was
successfully cultured and scaled under controlled laboratory conditions, exhibiting exponential
growth and high toxin production (up to 793 pg/L of microcystin-LR). Overall, the results emphasize
the need for enhanced monitoring approaches to better detect and manage cyanobacterial bloom

risks, under changing climatic conditions.

Acknowledgments: These results are part of the ESCCAP project -Effect of Drought on
Cyanobacterial Communities and Their Cyanotoxin Production in Reservoirs of the Internal Basins
of Catalonia-, funded by the Catalan Water Agency (ACA), ref. RDI001/24/000010.
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Wetland Plants Using QUEChERS Extraction and LC-MS/MS
Analysis.
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Constructed wetlands offer a sustainable and promising approach to wastewater treatment.
Although their effectiveness in removing organic microcontaminants (OMCs) has been well
established, limited information is available regarding their retention within plant biomass. In this
study, several extraction methodologies were evaluated for the analysis of 80 OMCs in wetland
plants. The optimized protocol involves ultrasound-assisted QUEChERS extraction followed by
analysis using liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) (see Figure
1).
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Figure 1. Scheme of the selected method for the extraction of wetland plants.

The method was validated at three concentration levels, yielding satisfactory results for at least one
level in 70 of the compounds analyzed. This validated approach was then applied to the analysis of
OMCs in plant samples from two wetland sites. A total of 31 contaminants were detected, with
concentrations ranging from 28 ng/kg for tebuconazole to 35315 ng/kg for sulfamethoxazole. These
findings highlight the ability of wetland systems to accumulate OMCs and underscore the need for
further research into their behavior within plant matrices.
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Colorectal Cancer Screening: The METAspread Project
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Metabolomics is increasingly recognized as a robust source of rapid and reliable biomarkers for
disease detection and patient stratification. Significant efforts are currently directed toward
translating metabolomics-based discoveries into precision medicine and routine clinical practice.
However, this transition demands rigorous analytical validation, harmonized methodologies,
regulatory compliance, and clear demonstration of cost-effectiveness without compromising
diagnostic performance.

Cancer remains a major focus of biomarker research, attracting substantial investment. Among
malignancies, colorectal cancer is the second leading cause of cancer-related mortality and the third
most diagnosed cancer worldwide. Current early detection strategies, largely based on fecal
immunochemical testing (FIT), have shown limited impact on mortality reduction due to suboptimal
adherence, social barriers, and increasing pressure on healthcare systems.

The METAspread project aims to address these limitations by developing a rapid, non-invasive,
urine-based test for colorectal cancer screening and metastatic risk assessment. METASpread is a
multiplex lateral flow assay designed for the early detection of metastatic progression through the
quantification of urinary metabolic biomarkers. The method targets three specific metabolites that
have demonstrated an overall diagnostic accuracy of 86% (83% sensitivity and 87% specificity),
validated in a cohort of 800 samples using complementary analytical platforms, including 1H-NMR
spectroscopy and ELISA (patent WO/2025/157843).

METAspread addresses an unmet clinical need by providing an analytically validated, user-friendly
diagnostic tool capable of detecting metabolic signatures associated with metastatic progression. In
this contribution to the CAl conference, we present the complete analytical workflow, validation
strategy, and quantitative performance of the selected urinary biomarkers. Particular emphasis will
be placed on the integration of instrumental techniques and their translation into a rapid point-of-
care format, including a comparative evaluation of the analytical methodologies used for metabolite
quantification in biological matrices.
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Analytical method development for critical quality attributes
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Liposomes are gaining attention as Drug Delivery Systems (DDS) due to their biocompatibility and
low immunogenicity. In this regard, Ahead Therapeutics is developing a pioneering nanotechnology
approach based on phosphatidylserine-liposomes (PS-liposomes) encapsulating specific
autoantigens for autoimmune diseases (AIDs) treatment. By mimicking the membrane composition
of apoptotic cells, PS-Liposomes promote peripherical immunotolerance through interactions with
phagocytic cells, inducing long-term specific tolerance against the encapsulated antigen (1). This
strategy has demonstrated efficacy in several AIDs such as Rheumatoid Arthritis (RA) and
Myasthenia Gravis (MG).

In this context, the development of robust analytical methods for the determination of critical
quality attributes (CQAs) of liposomal formulations is essential. Among them, encapsulation
efficiency (EE), lipid content, and particle size can be considered key parameters, which influence
therapeutics efficacy, liposome stability, biodistribution, and drug release profile.

In this work, different methodologies based on reverse-phase liquid chromatography with
ultraviolet detection (RP-HPLC-UV) were developed for the identification and quantification of both
free and encapsulated antigenic peptide within PS-liposomes (2). Likewise, methods for the
extraction and subsequent analysis of the lipids that conforms the liposomal membrane were also
developed by reverse-phase liquid chromatography with evaporative light scattering detection (RP-
HPLC-ELSD) (3). Particle size distribution was characterized in-depth using complementary
techniques including Dynamic Light Scattering (DLS), Nanoparticle Tracking Analysis (NTA), and Laser
Diffraction. PS-liposomes intended for RA and MG treatment were used as model formulations. This
study aims to provide a comprehensive evaluation of analytical methodologies for the
characterization of liposomal CQAs.
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Los articulos en contacto con alimentos (FCAs) pueden representar una fuente de contaminacion
por sustancias que migren a los alimentos. El empleo de envases de silicona, melamina y bioenvases
de uso alimentario ha aumentado en los Ultimos afios como alternativa al uso de envases plasticos
tradicionales. La presencia de metales en los mismos y su uso continuado podria constituir un riesgo
para la salud a largo plazo.

En este estudio se evalud la presencia y liberaciéon de metales (Al, Ti, V, Cr, Mn, Fe, Co, Cu, Zn, Ga,
As, Sr, Cd, Ni, Sn, Sb, Ba, Pb, Pt, Ag) en envases comerciales de silicona, melamina y bioenvases (cafa
de azucar, bambu, acido polilactico (PLA), hoja de palma) adquiridos en tiendas minoristas o en
comercio electrénico. La diversidad de envases estudiados incluye: aptos para el cocinado vy
calentamiento de alimentos en horno y microondas; para uso infantil; reutilizables o de un solo uso.

Se estudid la migracién de metales empleando simulantes alimentarios (10%/50%/95% EtOH, 3%
HAc, aceite vegetal) en las condiciones de tiempo y temperatura recomendadas por el JRC (EU) para
ensayos en siliconas y plasticos de uso alimentario [1]. En el caso de envases reutilizables, se evalué
su migracion en condiciones de uso repetido (n=3). También se determind el contenido total de
metales en los envases, previa digestion acida de los materiales.

El analisis mediante ICP-MS mostré la presencia de metales en los envases, tales como Al, Ti, Cr, Fe,
Cu, Zn, Cd, V, Cr, Mn, Co, Ni, As, Ga, Sr, Sn, Sb, Pb; a nivel de pg-mg kg envase. En general, la
migracion de metales es superior para el simulante acido. Los niveles de migracién para siliconas y
envases de melamina son bajos, del orden de pg kg alimento, mientras que, para los bioenvases,
en algunos casos se alcanzan mg kg alimento. En general, se observa una menor migracién para
envases reutilizables y/o aptos para cocinado. Es destacable la presencia de Pt en recipientes de
silicona (residuo del catalizador empleado en su produccién) a nivel de mg kg?! envase; y su
migracion del orden de pg kg* alimento [2].

Referencias
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Publications Office of the European Union.
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One of the major environmental challenges of our time is the presence of organic contaminants in
aquatic ecosystems. The toxic nature of these compounds, together with their persistence and high
mobility, entails a potential hazard for both human and environmental health. Organic pollutants
encompass a wide range of chemical substances, including pesticides, pharmaceuticals, and
industrial chemicals, among others. The main sources of these pollutants are agricultural activities
and urban and industrial waste.

In particular, coastal areas are especially vulnerable due to the high population density they support.
This is the case of the Mar Menor coastal lagoon, located in the Region of Murcia, where nearby
municipalities experience a substantial increase in population during the tourist season. Likewise,
this ecosystem is significantly impacted by agricultural activity in the Campo de Cartagena, which is
characterized by intensive agriculture. Despite being the largest saltwater lagoon in Europe and a
protected natural area, the Mar Menor is continuously exposed to multiple sources of organic
pollution derived from both agriculture and tourism.

This study aims to evaluate the presence of organic contaminants in the Mar Menor, as well as their
potential sources and seasonal variability. To characterize analytes with diverse physicochemical
properties, a comprehensive analytical methodology based on gas chromatography and liquid
chromatography coupled to high-resolution mass spectrometry (GC-HRMS and LC-HRMS) was
developed, enabling the simultaneous quantification of nearly 400 compounds. Furthermore, to
maximize the number of identifiable compounds and obtain a broader overview of the chemical
contamination profile, a non-target screening strategy using LC-HRMS was implemented.

Through targeted analysis, combining both chromatographic approaches, more than 30 analytes
were detected, including organochlorine pesticides, polycyclic aromatic hydrocarbons,
pharmaceuticals, PCPs, and drugs of abuse. These results indicate that the contamination originates
from both agricultural and urban sources. In addition, the non-target LC-HRMS strategy enabled the
identification of further compounds that would have remained undetected using targeted analysis
alone.

Agradecimientos: A.F.G acknowledges funding from the University of Jaén for the predoctoral
contract (Accidn 8a, ref. RYC_2_2022). The authors also thank Servicios Centrales de Apoyo a la
Investigacion from the University of Jaén (SCAI-UJAEN) and INUO for research support.
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Assessing trace organic contaminants in rivers and hydraulically connected groundwater is
complicated by temporal variability, which can make point sampling (e.g., grab samples)
unrepresentative and motivates time-integrative approaches. Ceramic passive samplers
(CPSs) provide a practical solution by combining multi-week exposure with sorbent-based
enrichment: porous ceramic cylinders packed with sorbent are deployed in situ for 2—-3
weeks, during which contaminants diffuse through the ceramic membrane and are retained
on the sorbent, yielding time-integrated extracts suitable for both quantitative and
discovery-oriented mass spectrometry [1].

Here, a single field campaign was conducted in the Besos catchment (Barcelona, Spain),
deploying CPSs in 14 groundwater wells and two river locations. After retrieval, sorbents
were solvent-extracted, concentrated, and analysed using complementary LC—-MS
platforms. Targeted quantification was performed by LC—MS/MS on a triple quadrupole
(Waters Xevo TQ-S) using a method covering 60 contaminants of emerging concern (CECs),
with sampler-derived water concentrations (ng/L) back-calculated using calibrated uptake
rates (Rs) [2]. In parallel, extracts were analysed by LC-HRMS (Orbitrap Eclipse™ Tribrid™)
in both ESI+ and ESI-, and processed in Thermo Scientific Compound Discoverer using a
non-target screening workflow (feature detection/alignment, background filtering, and
candidate annotation supported where available by MS/MS) [3].

Targeted analysis provided a quantitative contamination profile across the 16 locations; the
highest-average analytes were cyclamate, trifluoromethanesulfonic acid, benzotriazole,
valsartan acid and tolyltriazole. Preliminary HRMS non-target screening broadened the
chemical space and enabled confirmation of additional anthropogenic markers, including
mono(2-ethylhexyl) phthalate, venlafaxine N-oxide, vildagliptin,
N-ethyl-N-methylcathinone, and PEG-related oligomers. Overall, CPS-based monitoring
couples preconcentration with time-integrated sampling, making it highly effective for
expanding chemical coverage by LC-HRMS while also supporting quantitative, ng/L-level
estimates via calibrated uptake (Rs). This combination positions CPSs as a powerful and
scalable tool for routine contaminant surveillance across river—groundwater systems and
for prioritising compounds for subsequent confirmation and targeted method refinement.
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From FFPE Blocks to Reliable DNA: Tissue-Driven Variability in
Colorectal Polyp Analysis
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Formalin-fixed paraffin-embedded (FFPE) samples are widely used for molecular analysis; however, their
analytical reliability is often compromised by pre-analytical variability. In colorectal polyps, this limitation is
particularly relevant due to pronounced heterogeneity in tissue composition and cellularity, which may affect
DNA extraction performance beyond the extraction chemistry itself.

In this study, we evaluated the analytical performance of a magnetic bead-based DNA extraction workflow
(MagMax, Thermo Fisher Scientific) applied to FFPE colorectal polyps. The aim was to identify tissue- and
method-related factors influencing DNA yield and integrity. DNA was extracted using a standardized protocol,
and concentration, purity, and integrity (DNA Integrity Number, DIN) were assessed as key quality metrics for
downstream whole exome sequencing (WES). These parameters were analyzed in relation to tissue
characteristics, including size, cellularity, and histological heterogeneity.

A high variability in DNA yield and integrity was observed across samples. Macroscopic tissue size was not a
reliable predictor of DNA integrity as several large polyps yielded highly fragmented DNA with low DIN values,
whereas smaller but more homogeneous samples often showed better integrity. Although DNA concentration
varied substantially, it was not necessarily limiting for downstream applications when minimum thresholds
were achieved. Increased tissue input and cellularity improved DNA recovery and facilitated reaching
concentration requirements; however, these factors did not consistently predict DNA integrity, which
remained highly variable. Technical steps such as deparaffinization and low-input handling contributed to
variability, although their impact was lower than that of tissue-related factors.

Overall, these findings indicate that tissue characteristics -particularly cellularity and heterogeneity- are major
determinants of analytical performance in FFPE DNA extraction from colorectal polyps, outweighing the
influence of extraction chemistry alone. While sufficient input material improves DNA yield, it does not ensure
adequate integrity. These results highlight the need for tissue-aware strategies, including careful sample
selection and pre-analytical assessment, to improve reproducibility and reliability in downstream molecular
analyses.
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P124/00794 and co-funded by the European Union. It has received also support from AGAUR (2024 PROD
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Dielectric barrier discharge (DBD) ionization has emerged as a versatile ionization technique
adaptable to different analytical platforms, including liquid and gas chromatography
interfaces. In general, DBD techniques can generate positive or negative ions via multiple
processes such as Penning ionization, electron capture, proton transfer, among others.!
Nevertheless, research has predominantly focused on positive ion mode, and the
mechanisms involved in negative ion formation are still not fully elucidated. In this work,
flexible microtube plasma (FUTP) source was evaluated for negative ionization in a liquid
chromatography-high resolution mass spectrometry (LC-HRMS) system. Per- and
polyfluoroalkyl substances (PFAS) were selected as model analytes due to their
environmental relevance as persistent contaminants, including both compounds typically
analyzed by electrospray ionization (ESI), such as perfluoroalkyl carboxylic acids and
sulfonates, and less ESlI-amenable compounds, such as perfluoroalcohols and olefins. The
ionization performance of FUTP was compared with conventional LC ionization sources (ESI
and atmospheric pressure chemical ionization (APCI)), with ion assignment confirmed by
Orbitrap-HRMS. Distinct ionization and fragmentation patterns were observed across
sources, reflecting differences in ionization mechanisms. For carboxylic and sulfonated
PFAS, FuUTP showed gas-phase-like behavior with enhanced in-source fragmentation
compared to ESI and APCI. For neutral PFAS, not efficiently detected by ESI, FUTP enabled
ionization via -HF loss and subsequent fragmentation, generating diagnostic fragment ions.
Overall, FUTP represents a promising alternative ionization source for PFAS analysis,
providing characteristic ionization fingerprints and enhanced suitability for full-scan
screening approaches, with reduced reliance on tandem mass spectrometry (MS/MS)
experiments for compound identification.
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by MICIU/AEI/10.13039/501100011033. I.C.C acknowledges funding support from the State Investigation
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Reducing sugars are key analytes in food quality control, process monitoring, and nutritional
evaluation. However, conventional titrimetric and spectrophotometric methods are
laborious, they generate considerable waste and rely on specific instrumentation. This work
aims to develop rapid, miniaturized, and sustainable procedures for the determination of
reducing sugars in beverages by combining classical colorimetric reactions with
smartphone-based digital image analysis (DIA). Benedict and 3,5-dinitrosalicylic acid (DNS)
assays were adapted to a 96-well microplate format using 200 uL of reagent and 200 pL of
sample per well. The reactions are carried out at 80 °C for 20 min, acquiring images with a
smartphone under controlled illumination, and RGB signals are processed using a home-
made MATLAB function. Fructose was selected as the model reducing sugar because it
provides the highest sensitivity. The optimized procedures eliminate centrifugation, boiling,
and aliquot transfer steps, thereby simplifying the workflow of reference Lane-Eynon
method and considerably increasing method throughput. The Benedict method shows
linearity from 1.0 to 7.0 g/L (R? = 0.9876), whereas the DNS method is linear from 1.0 to
10.0 g/L (R? = 0.9926). Detection limits are 0.81 g/L and 0.92 g/L, respectively, while intra-
and inter-day precision values remain below 10%. The methods were applied to syrups, soft
drinks, and beer, showing good agreement with the reference method. Relative errors
remain below 12.4% and no statistically significant differences were detected. In addition,
analytical greenness is assessed using the AGREE score, yielding a score of 0.72 for DIA
procedures and 0.43 for the classical titration method. These results demonstrate that
microplate-based Benedict and DNS assays coupled with smartphone imaging provide fast,
inexpensive, high-throughput, and greener alternatives for routine reducing sugar
determination in beverage analysis.
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Figure 1. Schematic illustration of the proposed colorimetric methods.
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Andlisis de la adulteracion en muestras de whiskies comerciales y
su relacidon con compuestos fenolicos
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La presencia de compuestos fendlicos en los whiskies ha sido ampliamente conocida y estudiada en
el dmbito de la Quimica Analitica y el andlisis alimentario [1]. El perfil de fenoles influye de manera
caracteristica en las propiedades organolépticas de la bebida, y varia en funcién del tratamiento al
que se someta la muestra a lo largo de su proceso de elaboracién. Entre otros, el proceso de
ahumado puede incrementar de manera significativa el valor del whisky y, en consecuencia, su
precio. Se genera, por tanto, la posibilidad de fraude alimentario mediante el ahumado posterior de
whiskies de menor precio, con el objetivo de hacerlos pasar por whiskies de mayor valor econémico
[2,3].

En este trabajo se ha llevado a cabo un andlisis del perfil de fenoles presentes en muestras de
whiskies comerciales tanto ahumados como no ahumados. Para ello se han empleado técnicas como
la cromatografia de gases con deteccion de ionizacién en llama (GC-FID) y la espectroscopia de
infrarrojo con transformada de Fourier (FT-IR). Se ha obtenido el perfil de fenoles caracteristico de
cada una de las clases (ahumados, y no ahumados), y se ha comparado con el perfil obtenido tras
ahumar artesanalmente muestras originalmente no ahumadas. Mediante anadlisis quimiométrico
multivariante (tanto exploratorio como discriminante) se han evaluado los datos obtenidos
mediante ambas técnicas.

Los resultados han permitido obtener no sdlo el perfil fendlico propio de las diferentes clases de
whiskies, sino ademds caracterizar el resultado del proceso de ahumado artesanal. Gracias a la
metodologia aplicada, se propone una distincién objetiva de muestras de los diferentes tipos,
suponiendo un avance significativo en el ambito del fraude alimentario.
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Catecholamines (e.g., dopamine, adrenaline, and noradrenaline) are highly interesting
diagnostic biomarkers of neuroendocrine diseases. Novel bioanalytical methods also pay
attention to their methylated metabolites (e,g, normetranephrine, metanephrine, and 3-
methoxytyramine). In comparison to their parent catecholamines, metanephrines are
present at higher urinary levels and exhibit superior diagnostic performance, being more
reliable indicators for clinical assessment. Commercial kits for their determination based on
solid-phase extraction require 13 steps and ~20 min/set of extractions.

The use of vials as thin-film solid-phase microextraction (TF-SPME) devices when internally
coated with metal-organic frameworks (MOFs) [1,2] could be a useful tool as the in vial TF-
SPME imparts simplicity, and the MOF provides high efficiency.

This study shows a TF-SPME-LC-MS/MS method with MOF-coated vials to monitor
catecholamines and their metabolites in human urine, thus demonstrating the validity of
this approach for this biological sample. The proposed strategy only requires 750 uL of urine
and 500 pL of methanol (70%, v/v), and it enables rapid (4 steps, ~16 min/set of extractions)
and high-throughput parallel extraction (~0.75 samples/min). The method is highly sensitive
(LODs lower than 0.30 pg-L!), reproducible (inter-day RSD below 7.1%). In addition, urine
analysis revealed concentrations of the targets ranging from 6.2-419 pg-L?, with
comparable results to those of the commercial kit.

Acknowledgments

Project PID2023-1472460B-100 funded by MICIU/AEI/10.13039/501100011033/ERDF, EU. M.J.T.-R.
thanks her contract RYC2021-032502-l, funded by MICIU/AEI/ 10.13039/501100011033 and
«NextGenerationEU»/PRTR. S.D.C.-G. thanks his FPI contract, funded by MICIU, Culture of
Government of the Canary Islands and ESF+, integrated operation program Canary Islands 21-27,
Axis 3 topic priority 74 (85%).

References

1. Taima-Mancera et al. (2024), Adv. Funct. Mater., 34, 2402517.
2. Taima-Mancera et al. (2025), Anal. Chim. Acta, 1345, 343663.

Comunicaciones tipo pdster: sesion 2



1 { | Il
P2-093 CAI |22312”6

Microextraccion dispersiva por sorcion sobre barra agitadora
miniaturizada en plataforma de 96 posiciones para la
determinacion de biomarcadores de cancer de vejiga.
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En el campo del bioanalisis se requiere de metodologias con una elevada productividad, ya
gue se precisa realizar el analisis de un gran nimero de muestras diariamente y asi obtener
los resultados en el menor tiempo posible y poder actuar cuanto antes ante una posible
patologia. En este sentido, una excelente estrategia es el empleo de plataformas que
permitan el tratamiento de diversas muestras en paralelo. De este modo, en este trabajo
se ha utilizado una plataforma de 96 posiciones que permite llevar a cabo la microextraccion
dispersiva por sorcion sobre barra agitadora miniaturizada (Miniaturized Stir Bar Sorptive
Dispersive Microextraction, nSBSDME) [1, 2] para la determinacidn de dos acilcarnitinas de
cadena corta (isobutiril-L-carnitina (isoC4) y valeril-L-carnitina (C5)) en muestras de suero,
cuyos niveles pueden aportar informacién sobre el cancer de vejiga [3]. Como material
extractante se ha empleado un composite magnético formado por nanoparticulas
magnéticas de ferrita de cobalto incrustadas en un polimero de intercambio catidnico
fuerte (Strong Cation Exchange, SCX) (CoFe204-SCX). Se ha empleado calibracion externa
con isobutiril-L-carnitina deuterada (isoC4-ds) como patron surrogado. Utilizando
condiciones de extraccién previamente optimizadas se han obtenido buenos parametros
analiticos para ambos analitos en términos de limites de deteccién (0.1 y 0.3 ng mL?),
rendimientos de extraccion (32 y 37 %) y precision (5-14 %). Se han calculado los
coeficientes de recuperacion relativa a dos niveles de concentracidon obteniendo valores
entre 95 y 120 %, demostrando que el efecto matriz es despreciable. Para demostrar la
utilidad del método desarrollado se han analizado muestras de cinco voluntarios,
cuantificandose ambos analitos en todas ellas. Ademas, el método se ha comparado con
otros publicados previamente con la misma finalidad, obteniendo mejoras significativas en
términos de numero de muestras tratadas por unidad de tiempo. El bajo volumen de
muestra y de reactivos requerido, junto con el reducido tiempo que se requiere en el
tratamiento de muestra, hacen de este método una clara alternativa para los laboratorios
clinicos que requieren de metodologias con una elevada productividad.
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The valorization of soybean hulls (Glycine max), an agro-industrial byproduct, catalyzes the
transition toward a circular bioeconomy by enabling the recovery of value-added phenolic
compounds [1]. To this end, a synergistic Matrix Solid-Phase Dispersion and Ultrasound-
Assisted Extraction (MSPD-UAE) protocol was developed. A Box-Behnken experimental
design and Response Surface Methodology were employed to optimize solvent type,
ultrasound amplitude, and extraction time, after selecting dispersant and sample-to-
dispersant ratio. UHPLC-ESI-IT-MS/MS enabled the identification of over 20 constituents,
including daidzin and vitexin; and the antioxidant capacity and protein content were
assessed using spectrophotometric assays. Crucially, this study addresses food safety
concerns by screening tropane alkaloids (atropine and scopolamine) potentially introduced
via adventitious contamination from Solanaceae weeds, such as Datura stramonium or
Atropa belladonna [2]. Trace-level safety was validated via HPLC-ESI-TQ-MS/MS to ensure
the absence of alkaloid contaminants. Results confirm MSPD-UAE viability for recovering
high-purity bioactive extracts, reinforcing soybean hulls extract as a secure nutraceutical.
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Metabolite annotation remains a major bottleneck in untargeted mass spectrometry—based
metabolomics, limiting the reliability of biological interpretation [1]. In recent years, the integration
of orthogonal experimental parameters derived from separation techniques has emerged as a key
strategy to increase annotation confidence beyond mass spectral information alone.

In this work, we explore the use of complementary physicochemical descriptors to improve
metabolite annotation across different analytical platforms. For capillary electrophoresis—mass
spectrometry (CE-MS), migration time (MT), relative migration time (RMT), and effective
electrophoretic mobility (peff) were evaluated as robust and reproducible parameters for
compound characterization [2]. A curated dataset comprising 1,193 compounds analyzed under
eight distinct buffer systems was compiled from experimental data and literature, providing a
comprehensive reference for CE-MS—based annotation.

For gas chromatography—mass spectrometry (GC-MS), a strategy based on methyl chloroformate
derivatization was developed, integrating retention index (RI) and electron ionization (El) spectral
information. The resulting dataset includes 108 derivatives, enabling improved structural
elucidation of polyfunctional metabolites in derivatization-based workflows.

The combined use of orthogonal separation parameters and spectral data enhances the robustness
and reliability of metabolite annotation, highlighting the importance of integrating complementary
physicochemical information across analytical platforms. These approaches have been
implemented within CEU Mass Mediator, which is freely available at http://ceumass.eps.uspceu.es/

[3].
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La metaboldmica actual exige un equilibrio critico entre la cobertura del metaboloma vy la fidelidad
de la sefal cuantitativa. El modo de adquisicion independiente de datos (DIA) surge como una
alternativa robusta al modo dependiente de datos (DDA) en espectrometria de masas, aunque su
implementacion requiere una sintonizacidn fina de parametros instrumentales a menudo
ignorados. Asi surge MetaboMSDIA, una herramienta cuyo objetivo es la implementacién integral
de DIA en el andlisis metabolémico, que ha demostrado su utilidad para el agrupamiento y el
alineamiento de sefiales, a fin de obtener espectros MS/MS multiplexados y reducir la pérdida de
informacién espectral frente a DDA [1]. En esta ocasidn, se evalué el impacto del nimero de canales
de adquisicién, de la velocidad de escaneo y de la energia de colisién (CE) en la resolucién y la
sensibilidad de los perfiles metabolémicos complejos. Para ello, se evaluaron configuraciones de 2
a 4 canales de adquisicion y diferentes velocidades de escaneo en términos de sensibilidad y
resolucidon cromatografica, asi como la influencia de diferentes CE en un solo andlisis, con el fin de
maximizar la informacién espectral en muestras complejas. Ademas, se indagd sobre la idoneidad
de su uso para la cuantificacién de metabolitos mediante la seleccién de los fragmentos de mayor
intensidad. Asi, se encontré un efecto significativo del nimero de canales que influye directamente
en la sensibilidad; en concreto, la optimizacion de este aspecto logré mejorar la sensibilidad hasta
un 18% y aumentar la capacidad de deconvolucién en sefales solapadas. Por otro lado, la
optimizacidén de la velocidad de adquisicion mostré que es posible lograr una convivencia entre la
deteccion de analitos traza, sin comprometer significativamente la relacién sefial/ruido. En cuanto
al uso de CE variable en DIA, se encontrd que es posible obtener informacidn espectral de calidad
simultanea para metabolitos con diferentes estabilidades térmicas y estructurales, superando las
limitaciones de coelucién propias del modo DDA. Por ultimo, la optimizacién estratégica de los
parametros de DIA no solo mejora la robustez cuantitativa mediante la monitorizacion
multifragmento, sino que también permite mitigar las interferencias de matriz. Esto posiciona a DIA
como una alternativa viable para el andlisis exhaustivo de sistemas bioldgicos, reduciendo el nimero
de analisis necesarios para obtener la misma informacién mediante DDA.

1. Ledesma-Escobar et al. (2023). Anal. Chim. Acta, 1266, 341308.
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El selenio es un oligoelemento esencial cuya deficiencia o exceso se asocian a alteraciones
metabdlicas y problemas de salud. La biofortificacién de cultivos es una estrategia eficaz para
aumentar su ingesta aunque su impacto nutricional depende de la especie quimica presente y de
los cambios que pueden producirse durante el procesado culinario, especialmente en términos de
bioaccesibilidad y especiacidn tras la digestion gastrointestinal®.

En este trabajo se ha evaluado la bioaccesibilidad de diferentes especies de selenio en espinacas
(Spinacia oleracea) enriquecidas via foliar con 7®SeMet, 7’Se(IV) y Ch-SeNPs?, asi como el efecto del
cocinado sobre su liberacién y transformaciéon quimica durante una digestion gastrointestinal
simulada. El contenido total de selenio y su bioaccesibilidad se determinaron mediante ID-ICP-MS
tras digestion acida asistida por microondas, mientras que la especiacién en muestras crudas,
cocidas y en los extractos gastrointestinales se llevé a cabo mediante HPLC-ICP-MS tras hidrdlisis
enzimatica.

Los resultados mostraron que el proceso de coccidn no afectd significativamente al contenido total
de selenio en las espinacas, observandose una baja lixiviacidn del (0,37+0,01) % al agua de coccidn.
La SeMet fue la especie predominante tanto en espinacas crudas como cocidas. Durante la digestion
gastrointestinal in vitro, la bioaccesibilidad fue mayor para el selenio procedente de 7°SeMet en
espinacas crudas. Tras el cocinado, la bioaccesibilidad aumenté para ambas especies, °SeMet y
7Se(IV), alcanzando valores de hasta (95+4) %, sin diferencias significativas. Asimismo, durante la
digestion se produjeron transformaciones relevantes en las especies quimicas de selenio: en el
extracto intestinal de la espinaca cocida predominé SeMet, mientras que en la espinaca cruda las
especies mayoritarias fueron Se(lV) y SeMet. En el caso de las Ch-SeNPs, aunque no fue posible
establecer su bioaccesibilidad, el analisis de especiacién reveldé que durante el proceso
gastrointestinal estas nanoparticulas se transformaron a formas orgdnicas como SeMetSeCys y
SeMet.

En conjunto, estos resultados indican que el cocinado de espinacas biofortificadas puede modificar
la bioaccesibilidad y la distribucidn de las especies quimicas de selenio durante la digestion,
favoreciendo potencialmente su aprovechamiento nutricional.
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The increasing use of inorganic nanoparticles creates a need for robust analytical tools with which
to determine and characterise them. Various advanced techniques, such as transmission electron
microscopy (TEM) and, more recently, inductively coupled plasma mass spectrometry with single-
particle detection (spICP-MS), are currently extremely useful. However, there is also a need for
screening methodologies that use simpler instrumentation to separate ionic (dissolved) metal from
nanoparticulate metal and determine the latter's content. In this context, developing separation
methods is highly valuable, and using Hydrodynamic Chromatography (HDC) could be a viable
alternative for separating the dissolved and nanoparticle fractions of a metal.

In this study, we evaluated the efficiency of a patented, laboratory-designed and manufactured HDC
column using a soda-lime glass ceramic material as the stationary phase [1] for separating silver ions
and silver nanoparticles (Ag NPs).

The Ag NPs were separated using a mobile phase consisting of 0.5 mM Na;HPO,, 0.1% Triton X-100,
0.026% SDS and 0.05% formaldehyde, at a flow rate of 1.0 mL min™ (the Ag NP fraction was collected
over the time interval 0.5-2 min). The separated fraction was then analysed using ICP-MS. This
methodology was validated by analysing Ag NP standards of different sizes (40 and 60 nm) and
concentrations. It was then applied to enzymatic extracts from mussels and seaweed that had been
exposed to Ag NPs under controlled conditions, as well as to enzymatic extracts from confectionery
products (sugar pearls). In all cases, analytical recoveries in the range of 84—126% were obtained,
with relative standard deviations of less than 13%.
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La monitorizacion de drogas de abuso y psicofarmacos en medios acuaticos se ha
consolidado como una herramienta fundamental para estimar los patrones de consumo de
la poblacién, aportando datos clave para la salud publica [1]. Sin embargo, la cuantificacion
de estos compuestos resulta compleja, ya que se encuentran en niveles traza y estan sujetos
a continuas fluctuaciones temporales en los vertidos. Por ello, resulta imprescindible el uso
de herramientas de preconcentracidon que proporcionen informacion representativa a lo
largo del tiempo, como los muestreadores pasivos [2]. En este contexto, el presente trabajo
describe el desarrollo y la evaluacion de un dispositivo de muestreo pasivo basado en un
copolimero poroso de dcido metacrilico y divinilbenceno (MAA@DVB). Este material de fase
mixta combina interacciones hidrofébicas y de intercambio catidnico débil [3], destacando
por su elevada afinidad hacia compuestos basicos, naturaleza quimica que comparten la
mayor parte de estas drogas y psicofarmacos.

El dispositivo se diseid integrando el polimero en un formato de disco protegido por una
malla. El estudio se centré en la calibracidn del sistema en laboratorio mediante bafios de
agua con agitacion, empleando una seleccion de 19 analitos que incluian estimulantes,
opiaceos y diversos psicofarmacos. El rendimiento analitico se validd mediante ensayos con
réplicas (n=6) para evaluar la repetibilidad, y el estudio de la cinética de captacion mediante
extracciones periodicas durante 5 dias. Tras la elucidon de los compuestos del material
sorbente, los extractos obtenidos se analizaron mediante cromatografia liquida de ultra alta
eficacia acoplada a espectrometria de masas en tandem (UHPLC-MS/MS).

Los resultados permitieron determinar con precision las tasas de muestreo (Rs) en la fase
lineal de captacién, obteniendo valores comparables con los de muestreadores pasivos
comerciales de referencia para compuestos polares (POCIS y Chemcatcher). De cara a
futuros estudios, se plantea la aplicacion directa de estos dispositivos en entradas y salidas
de depuradoras, asi como en aguas naturales para el muestreo in situ de estos compuestos.
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Progeria, also known as Hutchinson-Gilford premature ageing syndrome (HGPS), is an extremely
rare progressive genetic disorder that causes accelerated ageing in children. Those affected have an
average life expectancy of just 15 to 20 years. While there is currently no cure, recent investigations
have found a link between the disease and reduced ATP availability, which is associated with
mitochondrial dysfunction and increased alkaline phosphatase activity. Alkaline phosphatase is the
enzyme responsible for breaking down pyrophosphate. Consequently, research is being conducted
into using pyrophosphate formulations as an experimental treatment to mitigate the effects of
progeria, primarily by inhibiting excessive vascular calcification, which is one of the most significant
symptoms of the disease.

This study presents an optimised method for the speciation of phosphate and pyrophosphate using
high performance liquid chromatography (HPLC) and inductively coupled plasma — mass
spectrometry (ICP-MS) to determine the bio-accessible fraction of pyrophosphate in formulations
prepared with nanostructures as delivery systems: poly(lactic-co-glycolic acid) (PLGA), liposomes
(DPPC-DMPG), and chitosan. The separation of phosphate (a possible degradation product of
pyrophosphate under gastrointestinal conditions) and pyrophosphate was achieved using ion-
exchange chromatography under isocratic conditions (mobile phase consisting of 50 mM sodium
citrate and 1.0 %(v/v) methanol). The flow rate was fixed at 1.0 mL min which allows a suitable
separation of both compounds in 5 min.
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Hass avocado harvest season spans several months, during which physiologically mature
fruits are harvested according to market demand. While numerous studies have focused on
postharvest metabolic changes during ripening, the metabolic evolution occurring on-tree
throughout the harvest season remains less explored.

In this work, Hass avocados were collected at six harvest points, spaced 15 days apart,
between March and May. Fruits were analyzed at both the green (unripe) and ready-to-eat
stages. In addition, three tissues (peel, pulp, and seed) were considered in each case.
Methanolic extracts from freeze-dried tissues were analyzed using liquid chromatography
coupled with trapped ion mobility and time-of-flight mass spectrometry (LC-timsTOF MS)
following a non-targeted metabolomics strategy.

This comprehensive approach enabled the characterization of metabolomic evolution from
both a longitudinal perspective (across multiple harvest points) and a ripening perspective
(from green to ready-to-eat stages). Approximately 2000 features were detected per
sample, with numerous compounds annotated, including phenolic acids and their
glycosylated derivatives, flavonoids (including procyanidins), iridoids, amino acids,
nucleosides, and phytohormones. Several metabolites stood out for having a marked trend
(both upward and downward), such as epicatechin, p-coumaric acid, ferulic acid,
pantothenic acid, chlorogenic acid and abscisic acid.

These findings provide new insights into the metabolic evolution of avocado during both
on-tree maturation and postharvest ripening. Overall, the results establish a robust
foundation for optimizing harvest timing and improving postharvest quality management
strategies.
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En la actualidad existe un gran interés en el desarrollo de métodos alternativos a la experimentacion
animal, basados en los principios de las 3R (Remplazo, Reduccidn y Refinamiento). Las lineas
celulares han surgido como una herramienta sélida y eficaz. Diversos organismos internacionales,
como la OECD?, basados en datos de numerosas investigaciones?, han desarrollado protocolos para
evaluar la bioacumulacién, uno de los pardmetros necesarios para estimar la ecotoxicidad de
cualquier substancia. La mayoria de estos protocolos se han focalizado en analizar compuestos
organicos neutros, mientras que los compuestos organicos ionizables presentan un
comportamiento diferencial debido a su interaccién con las membranas y el pH celular. Por ello, es
necesario validar si los modelos in vitro son capaces de predecir la actividad de estos analitos. El
presente trabajo toma como modelo de estudio la fluoxetina dada su naturaleza bdasica y su
tendencia a presentarse en forma catidnica (pKa 9-10).

La dificultad radica en optimizar un método miniaturizado que permita la determinacion en
muestras pequefias como las células y concentraciones bajas como son los metabolitos, necesarios
para el célculo de la bioacumulacion. Se desarrollé un procedimiento analitico para fluoxetina y
norfluoxetina (metabolito mayoritario) basado en una extraccidn asistida por sonda de ultrasonidos
con tolueno y fluoxetina-d6 como patrén interno. Los extractos se derivatizaron con HFBI (n-
heptafluorobutirilimidazol) en seco, previamente al analisis mediante GC-MS; obteniendo
finalmente LODs de 5-10 ng/mL y recuperaciones del 70-80% tanto en células como en los medios
de exposicion.

El método se aplicd al estudio de bioacumulaciéon en las lineas celulares Caco-2 y ZFL. Las células
fueron expuestas a fluoxetina durante 72 h a concentraciones que garantizaban una viabilidad
superior al 70%, segun el ensayo citotdxico previo de MTT. Se determinaron las concentraciones de
fluoxetina y norfluoxetina tanto en el medio de cultivo como en el interior de las células,
permitiendo el calculo del factor de bioconcentracién (BCF) in vitro. Los resultados confirman que
el método analitico miniaturizado desarrollado es una herramienta eficaz para el seguimiento de la
biotransformacién y bioacumulacién de compuestos ionizables, reforzando la viabilidad de los
modelos celulares como alternativa ética y técnica a los ensayos con animales.
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Usually, the occurrence and toxicity of oil spills are assessed by monitoring a limited number of
apolar analytes, mainly polycyclic aromatic hydrocarbons and low-molecular weight monoaromatic
hydrocarbons (benzene, toluene, ethylbenzene, and xylenes). However, this simplified strategy has
proven insufficient for evaluating and predicting oil spill toxicity?, highlighting the need for more
holistic approaches. To address this limitation, the water-soluble fraction of oil has been studied
through the water-accommodated fraction (WAF). WAF is a highly complex mixture containing a
wide variety of largely unidentified compounds, known as the unresolved complex mixture (UCM).
Although still poorly characterized, it is estimated that a large proportion of the compounds forming
the UCM are partially polar, potentially accounting for more than 90% in the case of weathered oils?.
The characterization of these partially polar compounds is therefore crucial for an accurate
assessment of oil spill toxicity.

Taking this into account, the partially polar compounds of the UCM from WAFs prepared from two
different crude oils were studied. Samples were acidified, extracted with dichloromethane, and
subsequently analyzed by liquid chromatography coupled to an ion mobility and high-resolution
time-of-flight mass spectrometer (HPLC-IM-QTOF). Afterwards, suspect and non-target workflows
were subsequently applied.

The results revealed marked differences between the WAFs and the control, as well as between the
two oils, demonstrating that each crude oil exhibits a distinct UCM composition. Furthermore, given
the high chemical complexity of the samples, the low chromatographic resolution, and the presence
of positional isomers, ion mobility separation proved to be essential for obtaining a comprehensive
picture of the partially polar UCM components.
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The analysis of biological samples remains challenging due to their inherent matrix
complexity and limited availability. In this context, miniaturized sample preparation
techniques, such as pipette-tip micro-solid phase extraction (PT-u-SPE), have gained
significant attention owing to their low sample consumption and operational simplicity.
However, the conventional implementation of PT-u-SPE presents kinetics limitations when
planar sorptive phases are employed, mainly due to suboptimal mass transfer and restricted
interaction between the sample and the sorbent material.

To minimize these drawbacks, 3D printing emerges as a powerful tool for the development
of ad hoc extraction devices with improved performance. Herein, a 3D-printed pipette tip
with planar geometry is introduced, which can be readily coupled to a conventional plastic
syringe via a Luer connector. The proposed design enables the integration of a planar
sorptive phase based on cation-exchange microparticles supported on aluminum foil aiming
at enhancing the accessibility of the sorbent and minimizing flow constraints.

The applicability of the developed device was successfully demonstrated for the extraction
of opioids from saliva samples. The results obtained highlight the potential of 3D printing
as a versatile approach for the rational design of improved extraction platforms,
overcoming the intrinsic limitations of conventional configurations and advancing sample
preparation strategies in bioanalytical applications.

Acknowledgments

The authors acknowledge financial support by MICIU/AEI/10.13039/501100011033
through projects PID2023-1463130B-100 (MICIU/AEI/FEDER,EU), PID2021-1254590B-100
(MICIU/AEI/FEDER,EU) and PID2024-1568040B-C33 (MICIU/AEI/FEDER,EU). This article is
based upon work carried out within the Sample Preparation Specialized Group of the
Spanish Society of Analytical Chemistry (SEQA).

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.105 CAl 5036

Método analitico para la determinacidn de farmacos citostaticos en
aguas residuales y superficiales mediante LC-MS/MS

Marina Arenas, Julia Martin, Juan Luis Santos, Irene Aparicio, Esteban Alonso

Departamento de Quimica Analitica, Escuela Politécnica Superior, Universidad de Sevilla (Espafia)

El cdncer es una de las enfermedades de mayor impacto en la salud publica a nivel mundial, debido
a su alta incidencia e indice de mortalidad [1]. En varones, el tipo de cancer mas diagnosticado es el
cancer de préstata, mientras que en mujeres el de mayor incidencia es el cdncer de mama [2]. No
solo es fundamental abordar el impacto epidemioldgico de esta enfermedad, sino también el
posible impacto ambiental de los agentes terapéuticos que se utilizan en su tratamiento: los
farmacos citostaticos. Una fraccidn de los citostaticos y sus metabolitos es excretada por los
pacientes oncolégicos vy, a través de los efluentes hospitalarios y las aguas residuales domésticas,
llegan a las estaciones depuradoras de aguas residuales (EDARS) donde los tratamientos
convencionales no logran eliminarlos por completo [3]. En este trabajo, se ha desarrollado un
método basado en extraccidn en fase sélida (SPE) integrada con cromatografia de liquidos acoplada
espectrometria de masas en tandem (LC-MS/MS) para la determinacion de farmacos citostaticos en
muestras de agua. Los farmacos seleccionados pertenecen al subgrupo de citostaticos empleados
en el tratamiento de canceres hormonodependientes como el cancer de mama y préstata. El
método ha sido validado para su aplicacion en efluentes hospitalarios, aguas residuales urbanas
(influentes y efluentes) y aguas superficiales. Para la SPE se emplearon dos cartuchos en serie (Oasis
HLB e ISOLUTE® ENV+), que proporcionaron recuperaciones proximas al 100% para la mayoria de
los analitos y matrices. El efecto matriz fue mayor en los efluentes hospitalarios y en influentes de
aguas residuales urbanas. Se obtuvieron limites de cuantificacion en el rango entre 0,375y 18,7 ng
L™. La precision, expresada como desviacion estandar relativa, fue inferior al 10 % para la mayoria
de los compuestos. El método analitico desarrollado podrd ser empleado para obtener informacion
sobre la presencia de citostaticos en efluentes hospitalarios, su comportamiento en EDARS y su
presencia y persistencia en los cauces receptores.
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Introduccidn: La ionizacién por electrospray secundario acoplada a espectrometria de masas de alta
resolucidn (SESI-HRMS) destaca en el analisis del aliento por su excepcional sensibilidad y capacidad
de monitorizacion en tiempo real. No obstante, la necesidad de que el sujeto esté presente en la
plataforma analitica limita su integracién en la practica clinica rutinaria. El muestreo off-line
mediante bolsas de almacenamiento surge como alternativa, aunque enfrenta desafios criticos
respecto a la estabilidad de los analitos y la reproducibilidad experimental.

Objetivos: Este trabajo describe el disefio y caracterizacidn de un sistema de muestreo basado en
bolsas de polimero con control de temperatura y registro de datos. Los objetivos son: 1) cuantificar
la variabilidad intrinseca del hardware; 2) evaluar la estabilidad de las sefiales de m/z en funcién del
tiempo de almacenamiento; y 3) establecer un protocolo que garantice la integridad y
reproducibilidad de la muestra recolectada.

Métodos: Se desarrollé un prototipo con monitorizacidon térmica constante. La caracterizacion
consistié en ensayos de estabilidad para identificar factores criticos relacionados con la oscilacién
térmica. Se analizd la evolucién de las intensidades relativas de los compuestos detectados por SESI-
HRMS durante diferentes periodos de almacenamiento, comparando estos datos con mediciones
directas para identificar puntos de degradacidn o condensacién.

Resultados: Se ha caracterizado con éxito la variabilidad intrinseca del hardware, determinando el
nivel de ruido instrumental introducido por el sistema de muestreo. Asimismo, se cuantificd la
evolucidon de las muestras en funcién del tiempo, identificando las ventanas temporales de
estabilidad para las sefiales de m/z detectadas bajo condiciones controladas. Como hito principal,
se ha definido un Procedimiento Normalizado de Trabajo (SOP) centrado en la sistematizacion de la
recoleccidn de la muestra, lo que garantiza la reproducibilidad técnica necesaria para su aplicacion
clinica.

Conclusiones: La estandarizacion de la fase pre-analitica mediante la caracterizacién del hardware
y la creacién de un SOP de recoleccién es fundamental para asegurar resultados comparables. Este
marco técnico proporciona la base necesaria para extender el potencial diagnéstico del SESI-HRMS
a entornos clinicos y estudios multicéntricos, garantizando la robustez y calidad de los datos
quimicos fuera del laboratorio.
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In the last years solid-phase microextraction (SPME) has been boosted by the integration of
advanced functional materials as sorbents, which have pushed the limits of extraction
efficiency and selectivity. Among the explored materials, metal-organic frameworks (MOFs)
stand out as premier sorbents, offering exceptional surface areas, chemical tunability, and
thermal and chemical stability. Despite their potential, the effective immobilization of MOFs
onto support for preparing microextraction devices remains challenging due to their
crystalline nature. To address this problem, we introduce the use of alumina as a high-
performance support for SPME. Unlike conventional fiber-based supports, the
interconnected three-dimensional network of the alumina provides easy tunability and a
high surface-area-to-volume ratio, facilitating high sorbent loading over the support (1).
This study presents the preparation of MOF-coated alumina, ensuring a uniform,
mechanically stable MOF layer as SPME coating. The device was evaluated in the removal
of a group of organic contaminants from environmental waters.
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Desde enero de 2026 el Reglamento (UE) 2024/573 que regula los gases
fluorados de efecto invernadero prohibe la comercializacion en la Union Europea de aparamenta
eléctrica de media tensién de hasta 24 kV que use el gas hexafluoruro de azufre (SFs), como
elemento de aislamiento e interrupcion de corriente. En el caso de la aparamenta eléctrica de media
tension de mas de 24 kV y hasta 52 kV la prohibicidn entrara en vigor en enero de 2030.

Como respuesta a esta prohibicion se estd investigando la utilizacion de gases dieléctricos
alternativos al SFe, basados en gases de origen natural (CO,, N;, O,) con un mejor comportamiento
medioambiental y econdmicamente viables en celdas de distribucion eléctrica de 24 kV y de 36 kV.

La transicién hacia estos nuevos sistemas de aislamiento eléctrico, basados en gases de origen
natural sin potencial de efecto invernadero, implica estudiar el comportamiento de estas mezclas
de gases cuando se usan en aparamenta eléctrica y se encuentran bajo condiciones de estrés
eléctrico y térmico. En particular, es preciso evaluar la posible formacion de subproductos de
descomposicion como el NO, el NO, y el CO, para garantizar la seguridad y el estado funcional de la
aparamenta eléctrica.

Para la identificacion y cuantificacién de estos compuestos, se ha desarrollado y validado una
metodologia analitica cuantitativa basada en espectroscopia infrarroja por transformada de Fourier
(FTIR) acoplada a una celda multipaso para gases de 2 m. Se han seleccionado las bandas
espectrales, se han estudiado las estrategias de calibracidon y la evaluacion de interferencias,
abordando en particular los posibles solapamientos con las bandas de CO, y del agua. Asi mismo se
ha aplicado la cromatografia gaseosa con detectores de conductividad térmica (GC/TCD) y de
espectrometria de masas (GC/MS) para el analisis de estos productos de descomposicion.

Se ha realizado un estudio comparativo de las capacidades de ambas herramientas analiticas para
la identificacién y cuantificaciéon de estos productos de descomposicion en muestras de gas
extraidas de celdas de media tension tras ser sometidas a diferentes condiciones operacionales.

El método analitico basado en FTIR ha mostrado su utilidad para la determinacién simultanea de los
oxidos de nitrégeno (NO, NO; y N,0) y de CO, mientras que GC/MS Unicamente permite determinar
N,0O, a los niveles de concentracidn exigidos por la normativa.

Agradecimientos: Los autores agradecen la financiacién del Gobierno Vasco (proyecto ELKARTEK
KK-2025/00043).

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.109 CAl 5036

Integrated Multi-Omics Characterization of LPS-Induced Hepatic
Metabolic Reprogramming

Sara Moreno Talavera?, David Chamoso Sdnchez?, Francisco Javier Cueto®, Eduardo Lopez Collazo®,
Fernando J. Corrales’, Irene Blazquez Garcia®, Francisco Javier Rupérez Pascualena?®, Maria Angeles
Lépez Gonzalvez?

2Centro de Metaboldmica y Bioanalisis (CEMBIO), Facultad de Farmacia, Universidad San Pablo-CEU,
CEU Universities, Urbanizacion Monteprincipe, 28660 Boadilla del Monte (Spain); PThe Innate
Immune Response Group & Tumour Immunology Laboratory, IdiPAZ, La Paz University Hospital
(Spain); “Functional Proteomics Laboratory, National Center for Biotechnology, CSIC, Darwin, 3;
28049, Madrid (Spain)

Acute systemic inflammation triggers profound disruptions in hepatic metabolism.
However, achieving a holistic view of this remodeling is often hindered by the vast chemical
diversity of the liver's molecular landscape. This study employs an integrated multi-omics
approach—with a primary focus on metabolomics—to map liver remodeling in a murine
model of Lipopolysaccharide (LPS)-induced inflammation.

Proteomics was performed via Data-Independent Acquisition (DIA). To ensure maximum
metabolite coverage, we utilized a multi-platform analytical workflow including unique
homogenization step for all platforms from a single 100 mg liver portion. Lipidomics was
conducted using RPLC-MS. Crucially, polar metabolome coverage was expanded through
the combination of HILIC-MS, CE-MS, and GC-MS. Data Dependent Acquisition and In-
Source fragmentation strategies were used appropriately for the metabolite annotation.
This orthogonal strategy allowed for the interrogation of amino acids, organic acids, and
central carbon intermediates that are typically underrepresented in single-platform studies.

The results revealed a clear metabolic divergence between inflamed and control groups.
We identified over 300 significantly altered metabolites, reflecting a systemic
reorganization of redox balance, energy production, and nitrogen processing. Lipidomic
profiles showed a distinct shift characterized by reduced levels of lysophospholipids and
fatty acids, alongside an increase in acyl-carnitines, suggesting adaptive lipid mobilization.
Concurrently, the proteome confirmed the activation of innate immune pathways, including
the complement system, phagosome maturation, and leukocyte migration.

By synthesizing proteomics, lipidomics, and polar metabolomics, this work provides a
detailed molecular atlas of the inflamed liver. Our findings underscore the necessity of
multi-platform metabolomics to capture the complexity of immune-metabolic coupling and
offer deeper insights into inflammatory liver dysfunction.

Agradecimientos: P2022/BMD-7232 funded by Comunidad de Madrid; PID2024-162248NB-100
funded by MICIU/AEI /10.13039/501100011033/ and by FEDER Una manera de hacer Europa
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Understanding how agronomic practices and climate variability shape crop biochemical
composition is key to improving food quality and sustainability. In wheat (Triticum aestivum
L.), phenolic metabolites play an important role in plant resilience and nutritional value,
making them relevant targets for metabolomic studies. This work investigates the long-term
influence of agronomic management and environmental variability on the wheat grain
phenolic metabolome using a unique field experiment spanning 13 years and five harvest
seasons, integrating two crop rotation systems and three fertilization regimes under
Mediterranean rainfed conditions.

An untargeted metabolomics approach based on UHPLC—timsTOF MS/MS in dual ionization
mode was applied. The incorporation of ion mobility provided collision cross section (CCS)
values as an additional molecular descriptor, enhancing metabolite annotation confidence
and enabling improved resolution of structurally related compounds. To assess the effects
of experimental factors, statistical analysis combined multi-factorial ANOVA with variable-
selection ANOVA simultaneous component analysis (VASCA) using the DathaTest tool
(www.datharsis.com). Complementing qualitative profiling and multivariate exploration,
targeted quantification of selected phenolic compounds was performed to evaluate
concentration differences across agronomic conditions.

A total of 96 phenolic metabolites were putatively annotated, with phenolic acids and
flavonoids as the predominant classes. Interannual variability (Year) emerged as the main
driver of metabolic variation, followed by crop rotation and fertilization, with significant
interaction effects. Quantitative analysis further supported these findings, revealing factor-
dependent differences in key phenolic compounds.

Overall, these results provide a robust long-term perspective on the modulation of the
wheat phenolic metabolome and highlight the value of integrating advanced analytical and
statistical approaches to disentangle agronomic and environmental influences, with direct
implications for sustainable agriculture and crop quality optimization.
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Hass avocados are widely valued for their nutritional properties and global market
relevance, yet the influence of geographic origin on their lipid composition remains poorly
understood. This study applied a 4D lipidomics workflow to comprehensively characterize
the lipid profiles of 66 Hass avocado samples collected from eight locations across Spain
and Portugal. Lipid extracts from freeze-dried mesocarp were analyzed using ultra-high-
performance liquid chromatography coupled to trapped ion mobility high-resolution mass
spectrometry (UHPLC—timsTOF MS).

A total of 196 lipid species across four classes and 14 subclasses, including glycerolipids
(GLs), phosphatidylcholines (PCs), sulfoquinovosyldiacylglycerols (SQDGs), and
monogalactosyldiacylglycerols (MGDGs) were identified. Triacylglycerols (TAGs) were the
most abundant in terms of signal intensity, whereas diacylglycerols (DAGs) were the most
structurally diverse subclass (n=78), highlighting the compositional complexity of Hass
avocado lipidome. Multivariate chemometric analyses, including PCA and OPLS-DA,
revealed clear lipidomic signatures associated with cultivation regions. Glycerolipids and
MGDGs emerged as key discriminant markers, reflecting regional metabolic and structural
variations driven by environmental and agronomic factors. Macro-regional models
distinguished northern versus southern Iberian samples, highlighting broad environmental
effects, whereas subregional and climate-based models captured finer-scale variations
associated with localized pedoclimatic conditions and agricultural practices. Additionally,
the climate-based model underscored the role of oceanic and atmospheric factors in
shaping lipid metabolism. These complementary models enabled a detailed assessment of
environmental impacts on lipid profiles, emphasizing the value of integrated, multi-level
analytical strategies.

These findings demonstrate the potential of advanced 4D lipidomics for food quality
assessment, geographic origin authentication, and agro-industrial applications. The study
highlights the interplay of environmental, agronomic, and metabolic factors in shaping
avocado lipid profiles and further supports lipidomics as a powerful tool for food
authenticity and the development of traceable, high-quality supply chains.
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La citometria de masas es una herramienta con gran potencial para el analisis multiparamétrico de
células individuales al combinar anticuerpos marcados con metales y deteccion mediante ICP-TOF-
MS. Esta tecnologia permite monitorizar simultdneamente decenas de biomarcadores celulares sin
las limitaciones de solapamiento espectral propias de la citometria de fluorescencia. Sin embargo,
la mayoria de los estudios contindan siendo cualitativos, ya que la cuantificacion requiere
calibraciones externas y correcciones instrumentales que dificultan su implementacidn rutinaria en
el entorno biomédico.

En este trabajo se presenta una estrategia general para la cuantificacién de biomarcadores en
células individuales mediante citometria de masas, puede aplicarse tanto al citdmetro de masas
comercial (CyTOF®) como en otros sistemas ICP-TOF-MS. La metodologia reutiliza las microesferas
poliméricas multielementales que se afiaden rutinariamente para normalizacion de la sefial en
CyTOF, transformandolas en patrones internos de calibracidn. Al introducirse junto con las células y
analizarse bajo idénticas condiciones experimentales, estas microesferas proporcionan una
referencia interna ajustada a la matriz y directamente integrada en cada adquisicion.

La propuesta combina dos estrategias complementarias y progresivas. BaQS utiliza las microesferas
como patrén interno para cuantificar directamente los isdtopos presentes en ellas. BIRM emplea su
firma elemental para modelizar la respuesta instrumental y estimar la sensibilidad de otros isétopos,
ampliando asi la cuantificacion a nuevos elementos.

Ambas estrategias se validan en células tumorales humanas marcadas con anticuerpos frente a
biomarcadores clinicamente relevantes, mostrando una excelente concordancia con métodos
convencionales de calibracién externa, permitiendo la estimacién del nimero de biomarcadores por
célula.

Esta metodologia elimina la necesidad de curvas de calibrado y la determinacién de la eficiencia de
transporte, y permite el reprocesamiento de datos ya adquiridos para su cuantificacion. En
conjunto, se abre la puerta a una via practica hacia la cuantificacidn de rutina en citometria de masas
y amplia las capacidades analiticas del analisis de células individuales en biomedicina.
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Laser ablation—inductively coupled plasma—mass spectrometry (LA-ICP-MS) is a well-
established analytical technique, widely used in geological sciences for direct solid analysis
with high spatial resolution and minimal sample preparation. In recent years, its application
has begun to expand into the field of biological matrices, where its use remains
comparatively underexplored. However, the analysis of liquid samples still poses a
significant challenge, as they must first be transformed into a solid format compatible with
laser ablation.

This study develops a strategy to enable the introduction of liquid human breast milk
samples for LA-ICP-MS analysis. The proposed strategy is based on the controlled
solidification of the sample using gelatine from porcine skin, enabling the production of a
homogeneous matrix suitable for direct analysis.

Several stages of methodological optimisation were carried out, including the evaluation of
the amount of gelatine added, the ablation energy (fluence), as well as key instrumental
parameters such as scan speed and spot size. Furthermore, calibration curves were
established using reference material, and the feasibility of ablating the entire droplet was
evaluated as an analytical approach.

The method was evaluated in terms of limit of detection (LOD), accuracy, and precision to
assess its analytical performance. The results provide an initial assessment of its
applicability for breast milk analysis. Overall, the proposed methodology contributes to
expanding the use of LA-ICP-MS for the analysis of liquid matrices, broadening the potential
application of this technique in biomedical and environmental studies.
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Vibrational spectroscopy provides rapid, non-destructive analysis with minimal sample
preparation, and recent advances in miniaturization have made compact FTIR, NIR, and
Raman systems more accessible. These technologies are particularly useful for food
authentication, especially in products such as powdered milk, which is highly vulnerable to
adulteration with low-cost flours or nitrogen-rich compounds used to simulate higher
protein content. While conventional analytical methods exist, they often require expensive
instrumentation and specialized personnel, limiting their applicability in routine industrial
workflows. In this context, miniaturized spectroscopic platforms represent a practical and
economical alternative.

The objective of this work is to examine the feasibility and practical considerations
associated with deploying these miniaturized instruments for rapid screening of milk
authentication, contributing to the enhancement of food safety and fraud prevention. To
carry out this study, a set of samples containing different adulterants, flours (rice, maize,
and soy) or melamine, ammonium, and urea was prepared. These samples were analyzed
using different sampling strategies in combination with low-cost NIR and Raman
instruments. By integrating spectral data with known adulteration levels, multivariate
chemometric models, qualitative (classification) and quantitative (regression), were
developed as part of the method development process. These models were used to
evaluate the performance of each platform, focusing on spectral variability, extraction of
discriminant features, and the estimation of adulterant concentrations under controlled
conditions. Emphasis is placed on understanding how instrument characteristics, spectral
qguality and model robustness influence their suitability for implementation at critical
control points.

Acknowledgments: Ministry of Science and Innovation for the project Ref. PID2022-
142323NB-100 and PID2023-149221-B-I00RB-100 funded by MCIN/AEI/10.13039/5011000
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for the project Ref. IDE/2024/000752.
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Cortisol is a relevant biomarker for stress assessment and for monitoring physiological and
pathological alterations associated with circadian rhythm disruption, chronic disease, and
neurological disorders. Simple and sensitive tools for salivary cortisol quantification are
especially attractive due to the non-invasive nature of saliva sampling and its suitability for
routine monitoring. The aim of this work is to develop a fluorescent sensing platform for
cortisol determination in saliva using an aptamer-based recognition system in combination
with fluorescent dyes as signal reporters.

To this end, different dye/aptamer ratios were evaluated using thiazole orange (TO) and
thioflavin T (ThT) in combination with the selected aptamer. Steady-state fluorescence
measurements were performed in the presence of increasing cortisol concentrations to
investigate the fluorescence fold change, and time-dependent experiments were carried
out to assess signal stability. The possible contribution of the solvent was also evaluated. In
all cases, fluorescence intensity decreased as cortisol concentration increased, consistent
with a cortisol-induced conformational change of aptamer that modifies the local
environment of the fluorophore. The signal remained essentially stable over the times, and
solvent effects were found to be negligible. In a broad cortisol concentration range (1-1000
nM), the fluorescence response (lI) was consistent with a hyperbolic saturable binding
model, yielding apparent K, values between 96.2 and 595.6 nM depending on the
dye/aptamer ratio. In the lower range (1-100 nM), excellent linearity (R > 0.9) was observed
for 1/1 versus cortisol concentration. Good inter-day reproducibility was obtained, with RSD
values of 1.5% for ThT and 7.5% for TO, respectively. These results support the selected
aptamer as a promising recognition element for fluorescent cortisol aptasensor in saliva
analysis. Among the evaluated systems, the ThT-based platform emerged as the most
promising configuration for low-nanomolar quantification, while TO remained a robust
alternative. Future work will focus on the application and validation of the platform in saliva
samples.
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projects PID2021-1254590B-100 and CNS2024-154644.
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Processing strategies strongly influence the chemical composition and nutritional
properties of plant-based foods. Quinoa (Chenopodium quinoa Willd.), an Andean grain,
exhibits a complex profile of primary and secondary metabolites. However, the impact of
processing on its metabolome remains poorly characterized?, particularly in less-studied
cultivars such as Negra Collana. This study evaluated the effects of germination
temperature and boiling on the metabolome of quinoa cv. Negra Collana grains using an
untargeted LC-QTOF-MS/MS metabolomics workflow. Grain germination was conducted at
12-34 °C for 48-96 h at 95% relative humidity. Raw, germinated, and boiled quinoa grains
were analysed in both positive and negative electrospray ionisation modes to enable
comprehensive metabolite profiling. Major metabolite classes included flavonoids, phenolic
acids, triterpene saponins, lipids, amino acids, and vitamins. Multivariate analyses revealed
distinct clustering patterns separating raw, germinated, and boiled samples, demonstrating
that germination temperature and boiling can significantly impact the quinoa metabolome.
Germination induced metabolic shifts consistent with enhanced biochemical activity,
whereas boiling was associated with the degradation or reduction of thermolabile
compounds. Overall, untargeted metabolomics proved to be a valuable approach for
assessing processing-induced metabolic changes in quinoa, providing a foundation for
optimizing processing conditions to enhance nutritional quality and support the
development of functional foods.
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2023-01-BM Fase 2”, Contract N° PE501084298-2023, and “E077-2023-01-BM”, N°
PE501088824-2024. This study was also supported by grant Maria de Maetzu Unit of Excellence
(Grant CEX2021-001234-M), funded by MICIU/AEI /10.13039/501100011033.
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The release of synthetic substances into the environment, once assumed to pose minimal risk, has
resulted in considerable ecological and public health concerns, leading to increased regulatory
scrutiny. Bisphenols (BPs)—notably BPA, BPS, and BPF—are extensively utilized in the production of
polycarbonate plastics and epoxy resins and have been identified as persistent contaminants,
especially in aquatic environments. Similarly, ethylene glycol and other glycols such as propylene
glycol, widely used in antifreeze products, are recognized as potential sources of groundwater
contamination and are associated with severe toxicological outcomes, including cardiopulmonary
and renal dysfunction [1].

The monitoring of this class of compounds in surface waters is essential for evaluating both their
environmental occurrence and temporal degradation patterns. In this context, glycols and
bisphenols can be reliably identified and quantified using advanced analytical methodologies, as gas
chromatography and high-performance liquid chromatography coupled with mass spectrometry.
The analytical sensitivity of these techniques is significantly improved through the application of
solid-phase extraction (SPE), which facilitates the elimination of matrix interferences and enhances
the pre-concentration efficiency [2].

The developed method has been applied for the determination of five bisphenol compounds and
six glycols in various water matrices, employing SPE in combination with gas chromatography—mass
spectrometry. Method optimization was carried out by systematically evaluating the influence of
pH and ionic strength. Validation of the procedure demonstrated robust analytical performance,
yielding satisfactory recoveries and precision, with relative standard deviations below 10%. The
method proved effective for the quantification of target analytes in superficial water samples.
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Lipidomic characterization of human plasma has advanced markedly through the development of
matrix-curated LC-MS databases, enabling higher-throughput and more reliable lipid identification.
Previously, we established a highly reliable lipid annotation workflow for comprehensive profiling
of NIST Human Plasma Standard Reference Material (SRM 1950) (1). Despite these advances,
accurate discrimination between plasmenyl (plasmalogens; 1-0-alk-1'-enyl lipids) and plasmanyl (1-
O-alkyl lipids) ether glycerophospholipids (ether-GP) remains a major analytical challenge, limiting
the understanding of their pathophysiological roles. This is because they are indistinguishable in
both accurate mass and MS/MS spectra. Notably, vinyl-ether bonds can induce a characteristic
retention time (RT) shift distinct from other double bonds at the sn-1 position, enabling
chromatographic differentiation of isomeric ether-GP species. However, while derivatization
strategies and alkali metal adduct formation have been explored, more advanced approaches are
still required.

This work aims to improve the differentiation of plasmenyl and plasmanyl ether-GP by exploiting
chromatographic behavior and complementary computational predictive tools. Fifteen
commercially available plasmenyl PE(P), LPE(P), PC(P), and LPC(P) standards were analyzed as pure
standards and in spiked plasma using an Agilent RP-UHPLC-ESI-QTOF-MS platform (1). The RT
behavior was systematically evaluated by the RT mapping tool LipidRT, a new R package for RT-
based lipid annotation that models and predicts chromatographic behavior to curate and propagate
MS/MS-based high-confidence identifications across lipid datasets, soon available publicly. This
approach enabled the extension of annotations across the ether-GP dataset in SRM 1950.

Preliminary data demonstrate the feasibility of this workflow to distinguish plasmenyl and
plasmanyl lipids in SRM 1950, covering LPC(O/P), LPE(O/P), PC(O/P), and PE(O/P) subclasses. The
observed RT shift associated with vinyl-ether bonds enabled consistent chromatographic
differentiation, which, combined with predictive modeling, provides a robust and scalable strategy
for ether-GP classification in complex samples. This approach enhances lipidome annotation
reliability and supports future research into diseases associated with ether-lipid metabolism.
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Introduction: Extracellular vesicles (EVs) have gained increasing attention as carriers of biologically
relevant molecular and elemental information, positioning them as promising candidates for
biomarker discovery.'? However, the reliable determination of elemental signatures in EVs remains
analytically challenging due to their nanoscale dimensions, compositional heterogeneity and low
analyte abundance. Inductively coupled plasma mass spectrometry (ICP-MS), including single-
particle approaches, offers high sensitivity and versatility for elemental analysis, yet its application
to EV research is still under methodological development.

Objectives: In this study, we explore the applicability of ICP-MS-based strategies for the elemental
characterisation of human EVs from liquid biopsies, with a primary focus on urinary EVs (uEVs).
Analytical performance aspects were evaluated, and ICP-MS measurements were employed to
assess complementary information on the elemental profile of isolated EVs.

Methods: EVs were isolated from human liquid biopsy samples using standard separation
procedures and subjected to typical characterisation.® Resulting EV samples were prepared for
elemental analysis following optimised digestion protocols compatible with ICP-MS measurements.
Elemental characterisation was performed using NexION 5000 Multi-Quadrupole ICP-MS
(PerkinElmer). Method performance and applicability were assessed in terms of detection and
quantification limits, linearity, accuracy, precision and range.

Conclusions: The results demonstrate the potential of ICP-MS to generate meaningful elemental
profiles of EVs and highlight key methodological considerations influencing data quality and
interpretation. Overall, this work contributes to ongoing efforts towards the identification of EV-
associated biomarkers and supports the use of ICP-MS-based methodologies in future EV research.
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Deep eutectic solvents (DES) have emerged as a greener alternative to conventional organic
solvents, offering tunable physicochemical properties, low volatility, easy preparation, and
low cost, among others. They are prepared combining a hydrogen bond acceptor (HBA) and
a hydrogen bond donor (HBD), forming a H-bonding network with a depletion in the melting
point of the final mixture. Magnetic DES (mDES) are DES-related solvents usually
synthesized by incorporating paramagnetic salts as HBAs or as a third component into the
DES matrix. mDES are certainly easy to incorporate in (bio)analytical sample preparation
workflows. Their inherent magnetic susceptibility allows for rapid phase separation using
external magnetic fields, avoiding additional filtration/centrifugation steps. Despite their
operational advantages, the long-term viability of mDES is hindered by the low stability of
the metal salt within the mDES matrix. In contact with agueous media, these metal ions can
leach to the aqueous matrix. This low stability not only compromises the magnetic response
of the solvent, but it can also interfere with the (bio)analytical application.

This work presents a new generation of mDES, specifically designed to address stability
concerns of the metal salts. The developed mDES have been used as extraction solvents in
dispersive liquid-liquid microextraction (DLLME) together with HPLC-UV-FD, for
determining a group of organic contaminants in waters, and also for different biomarkers
in biofluids.
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Silk fibroin (SF), a bioprotein extracted from Bombyx mori cocoons, has emerged as a promising
immobilization matrix for biosensing, although its potential in electrochemical affinity platforms
remains underexplored [1]. This communication presents two electrochemical affinity biosensors of
distinct types, developed for the detection of biotargets representing different molecular levels, as
candidates for next-generation point-of-care diagnostics: a sandwich-type immunosensor for T-cell
immunoglobulin and mucin-domain containing protein 1 (TIM-1) and a genosensor for miRNA let-
7a. Both biosensors were constructed by modifying screen-printed carbon electrodes (SPCEs) with
SF, which served to entrap on the transducer surface the capture antibody or DNA probe,
respectively. The immunosensor employed Prussian blue (PB) as a redox mediator to enhance
sensitivity, while SF provided a suitable microenvironment for antibody immobilization. A
biotinylated detection antibody and streptavidin—horseradish peroxidase (Strep-HRP) were used for
TIM-1 determination [2]. In contrast, a nanostructured sensing interface based on SF and gold
nanoparticles (AuNPs), which enhanced conductivity and enabled controlled immobilization of the
biotinylated DNA capture probe via Au—biotin interactions, was assembled on SPCEs for the
electrochemical detection of miRNA let-7a. The formation of B-sheets structures in the SF produced
a mechanically stable, water-insoluble protein network that preserved nanoparticles dispersion and
biomolecular functionality. Hybridization with the target miRNA was detected using an anti-
DNA/RNA heterohybrid antibody coupled to an HRP-labeled secondary antibody. Both bioplatforms
showed excellent analytical performance, stability, low cost, and successful applicability in real
colorectal cancer scenarios, highlighting their potential for translation into practical diagnostic
applications.
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Municipal sewage treatment plants (STPs) are recognized as major sources of microcontaminant
emissions into the environment. Among these, pharmaceutical and their excreted metabolites are
of particular concern due to their ubiquitous presence and inherent biological activity. The
incomplete removal of these substances during conventional wastewater treatment processes,
combined with predicted no-effect concentrations in the low ng L™ range for certain compounds,
poses significant ecological risks to a wide range of aquatic organisms, from algae to fish.

In response, regulatory agencies have initially focused their efforts on assessing the environmental
occurrence of selected microcontaminants through the establishment of Watch Lists for water
monitoring across the European Union. More recently, the revised EU Urban Wastewater Treatment
Directive has introduced a list of 13 priority microcontaminants—10 of which are pharmaceuticals—
to evaluate the performance of STPs in micropollutant removal by comparing influent and effluent
concentrations. However, from a scientific perspective, such assessments should also consider the
fraction of contaminants associated with dewatered biosolids generated during the treatment at
STPs. Ecotoxicological and regulatory pressures have consequently placed significant demands on
analytical chemists to develop time- and cost-effective methodologies capable of accurately
assessing the efficiency of both existing and newly implemented treatment technologies.

This communication presents the performance of a simple methodology based on direct injection
coupled to UHPLC-QqQ-MS for the multiclass determination of pharmaceuticals in wastewater.
Furthermore, it proposes a prioritized list of compounds for further investigation in both liquid and
solid matrices from STPs, based on their distribution between treated wastewater and sludge. The
compounds considered encompass a range of pharmacological classes, including antibiotics,
psychiatric pharmaceuticals, cardiovascular drugs, and analgesics.
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Aloe vera (Aloe barbadensis-Miller) is considered a valuable plant known for its health and
wellness benefits. The aloe vera gel is rich in polysaccharides and chromones, which act as
immunomodulators and prevent hyperpigmentation, making them popular ingredients in
topical creams and beverages, among others. However, other bioactive compounds such as
anthraquinones, that are present in the outer leaf latex, are undesirable in the gel due to
their laxative and genotoxic effects.

This study presents an analytical method based on miniaturized dispersive solid-phase
extraction (u-dSPE) in combination with HPLC-DAD for monitoring bioactive compounds in
aloe vera gel and beverages. Metal-organic frameworks (MOFs) were evaluated as
extraction sorbents due to their interesting features, including high surface area and
tailorability. The developed method directly analyzed aloe vera gel (or beverage) without
any dilution, requiring only 50 mg of UiO-66(Zr), and 500 pL of 90% (v/v) acetonitrile for
desorption. Under optimum conditions, the method achieved limits of detection as low as
3.3 pg-L 't and relative standard deviations lower than 9.4%. The method was applied for the
analysis of different aloe vera samples, with concentrations of isoaloeresin D, luteolin, aloe-
emodin, apigenin and chrysophanol ranging from 0.02 to 3.60 mg-Ll. Antharaquinones
(aloin A and B) levels ranged from 3.02 to 4.73 mg-L! in gels, while concentrations in the
analyzed beverages remained below 50 pg-L . Therefore, the proposed method represents
a rapid, efficient, and sustainable analytical tool for quality control and safety assessment
of Aloe vera products.
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El estudio del metaboloma de las levaduras vinicas es esencial para entender su respuesta
adaptativa frente a diferentes condiciones de crecimiento y/o estrés. No obstante, apenas
existe bibliografia centrada en el desarrollo de metodologia analitica para la extraccion de
los metabolitos intracelulares de estos organismos.

En nuestro laboratorio, hemos desarrollado previamente un método basado en la
incubacién de las levaduras con una triple mezcla de disolventes
(metanol/agua/cloroformo, 3/1/1, v/v/v) y posterior anadlisis multiplataforma de los
metabolitos extraidos [1]. Por una parte, los analitos se analizan mediante cromatografia
de liquidos acoplada a la espectrometria de masas en modo positivo y negativo y, por otra
parte, también se analizan mediante cromatografia de gases acoplada a la espectrometria
de masas tras una etapa previa de derivatizacién. Aunque este método ha demostrado ser
eficaz en la extracciéon tanto de compuestos polares como no polares, es una técnica no
demasiado agil y que, ademas, puede no ser lo suficientemente efectiva en aquellas
levaduras que presentan una pared celular mas resistente. Con el fin de solventar ambas
limitaciones, se propone una modificacion del protocolo de extraccidn para incluir una
etapa de disrupcién celular mecdnica.

Para ello, a través de un disefio experimental se ha optimizado el nimero de pulsos
mecanicos y el tiempo de incubacién con la triple mezcla. Esto nos ha permitido no solo
acelerar el tiempo de extraccion sino también incrementar la cobertura metabdlica
(nimero de compuestos extraidos e identificados), lo cual supone una ventaja
metodolégica con respecto al protocolo anterior.
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Complex supply chains characterize the global market of herbs and spices. Black pepper is
one of the most popular spices; it is used globally as a flavoring or seasoning in a wide variety
of different cuisines and accordingly is produced in several countries globally.

Pepper, as with most other herbs and spices, is typically grown on smaller farms, reaching
the consumer after passing through a series of complex and opaque intermediaries, the
ideal scenario for various frauds to be perpetrated. Geographic origin fraud is increasingly
problematic in a market where tariffs and tax evasion pose significant financial risks to both
businesses and governments.

Untargeted analysis using HRMS followed by statistical analysis has been demonstrated as
powerful methodology to address these challenges.1 However, such analytical workflow
can be complex with multiple acquisition modes, requiring expert statistical and analytical
knowledge and therefore time consuming. Herein is a novel software MassHunter Explorer
2.0 that integrates complex analyses into a simplified workflow, making it easier to interpret
various data file types and providing users with clear and confident insights.
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El incremento de la demanda alimentaria mundial justifica el empleo de pesticidas como
herramienta clave en el control de plagas y la mejora del rendimiento agricola. Sin embargo,
una vez incorporados al suelo, estos compuestos experimentan complejos procesos de
transformacién biéticos, abioticos y fisicoquimicos, por lo que resulta fundamental estudiar
su dindmica e identificar los residuos y productos de transformacién con potencial de
transferencia a alimentos y al medioambiente. La metodologia que se optimizé en este
trabajo se aplicé para estudiar el comportamiento de pesticidas en suelos de cultivo de maiz
forrajero con alta materia orgdnica, en ausencia o presencia de biochar (enmienda
orgdnica). Se incluyeron compuestos de distintas familias: sulfonilureas (nicosulfuron y
rimsulfuron), el biopesticida spinosad, una tricetona: mesotriona, una imidazolinona:
imazamox y pesticidas clasicos perteneciendo a las triazinas, cloroacetanilidas, piretroides
y organoclorados.

El objetivo de este trabajo era la optimizacién y validacion de un método QUEChERS (Quick,
Easy, Cheap, Effective, Rugge and Safe) para realizar el anélisis de pesticidas en suelos. Para
llevar a cabo la optimizacidén, se compararon diferentes ratios de disolvente de extraccion,
de acetonitrilo:agua, asi como diferentes conjuntos salinos para la etapa de (d)SPE
(dispersive — solid phase extraction). Las mejores recuperaciones de extraccion se lograron
utilizando una solucion de 25:75 (acetonitrilo:H20), con 4 g de MgS04 y 1 g de NaCl. La
mezcla (150 mg de MgS04 y 50 mg de C18) fue la que resultd dptima para realizar la etapa
de (d)SPE. Se empled la cromatografia liquida de alta resolucidn acoplada a espectrometria
de masas de alta resolucién (UHPLC-QTOF-HRMS) para fines cualitativos y cuantitativos, lo
gue permitié no solo el andlisis de los herbicidas padres sino también una busqueda
retrospectiva y no dirigida (flujo de trabajo SWATH) del conjunto de iones presentes en las
muestras de suelo. Una vez optimizados los diferentes parametros de extraccion, se
procedié a la validacion de la metodologia en términos de LODs/LOQs, linealidad,
recuperaciones, reproducibilidad y efecto matriz.
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Black garlic supplements (BGS) are widely consumed for their numerous health benefits, mainly
attributed to the bioactive compounds S-allyl-L-cysteine (SAC) and S-1-propenyl-L-cysteine (S1PC).
Standardization of the bioactive content, required for quality control and valorization of BGS,
demands the development of high-throughput and reliable methodologies. Although direct
injection mass spectrometry was found advantageous for the rapid screening of SAC [1],
overestimation caused by the presence of its isobaric isomer S1PC should be considered when these
approaches are employed.

In this study, evaluation of flow injection analysis electrospray tandem mass spectrometry (FIA-
(ESI)MSM) for the differential quantitation of SAC and S1PC in black garlic supplements was carried
out. First, a preliminary evaluation of different analyzers including quadrupole time of flight (QToF),
ion trap (IT) and triple quadrupole (QqQ) showed QqQ, operating in multiple reaction monitoring
(MRM) mode, as the most promising to this aim. After optimization of the carrier (70% acetonitrile
and 0.1% formic acid) and the collision energy (12 eV), a careful selection of MRM transitions with
the highest selectivity, sensitivity and reproducibility was done for SAC (162 - 41 and 74), S1PC
(162 = 55 and 58) and the internal standard (IS, S-methyl-L-cysteine: 136 - 73, 90 and 119). Among
the different calibration strategies assayed, matrix-matched calibration with IS correction provided
the optimal precision (< 10% RSD) and sensitivity. Moreover, when univariate, bivariate and
multivariate calibration approaches were compared, multivariate calibration provided a close
agreement with LC-MS data (reference method) for both supplements with noticeable and low
matrix effect. Finally, when this optimized approach was applied to evaluate the compliance of
experimental results and labelling, relevant discrepancies in SAC content were observed for a high
number of supplements. It is also worth noting that commercial samples with S1PC contents
comparable or even higher than those of SAC were not specified in the labelling, evidencing the
limitations of currently applied methodologies for the differential quantitation of BG bioactives.
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The widespread occurrence of foodborne hazards, especially mycotoxins, emphasizes the
necessity for highly sensitive detection approaches capable of ensuring reliable monitoring
throughout the global food supply chain. In this context, cyclopiazonic acid (CPA) and
mycophenolic acid (MPA) stand out as important contaminants due to their prevalence and
potential risks to food safety, driving the need for rapid, sensitive, and easy-to-implement
analytical methods. Our work takes advantage of bioluminescent proteins as versatile
bioanalytical tools to develop innovative biosensing systems, addressing key limitations
such as the requirement for external excitation and interference from background
fluorescence.!

Among these bioluminescent proteins, NanolLuc luciferase is particularly notable for its high
stability and ease of genetic manipulation, which enables its recombinant production and
fusion with molecular recognition elements like mimotopes identified through phage
display.? Based on this strategy, we report a multiplex immunoassay based on a
recombinant fusion protein that incorporates both mimotopes and NanoLuc in tandem for
the simultaneous quantification of CPA and MPA. The competition of each mimotope with
its analyte via antibody fragments labelled with spectrally distinct fluorophores (Fab MPA-
Atto532 and Fab CPA-Atto490LS) generates independent Bioluminescence Resonance
Energy Transfer (BRET) signals at 570 and 675 nm. This homogeneous immunoassay
represents a highly promising alternative, offering selectivity and speed capabilities without
the need of washing steps. The system was validated in maize extract and grape must with
recoveries exceeding 70%, confirming its robustness against complex food matrices.
Additionally, we employed advanced computational tools to deepen our understanding of
the binding interactions present between the mimopetides and the Fabs.
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Withania somnifera, commonly known as ashwagandha, is a plant native to Asia, which has been
widely used in Ayurvedic medicine due to its properties to reduce stress, improve sleep, increase
energy, enhance cognitive function, among others. It is also employed for treating certain
neurodegenerative diseases including Alzheimer disease. These properties are mainly attributed to
its rich profile of bioactive compounds, such as withanolides A-Y, withaferin A, along with alkaloids
and withanosides. Moreover, the presence of flavonoids and other phenolic compounds has been
reported, providing additional antioxidant, anti-inflammatory, and neuroprotective effects.
Although these compounds are found in both the roots and the leaves of the plant, the roots are
more commonly used to obtain extracts intended for dietary supplements, as they are considered
a safe and particularly rich bioactive source [1].

In this work, the efficiency of different biosolvents for the simultaneous extraction of bioactives
from ashwagandha roots was investigated. The evaluation of the extraction process required the
development of a high-performance liquid chromatography—mass spectrometry (LC-MS) method
compatible with challenging extractants such as natural deep eutectic solvents (NADESs).

The LC-MS method was optimized by systematically evaluating different chromatographic gradients
and flow conditions to achieve the adequate separation of ashwagandha bioactives. Moreover, the
mass spectrometric parameters were optimized using a Box—Behnken experimental design for
selected target bioactives from different families (withanoside IV, withaferin A, withanolide B,
kaempherol, rutine and chlorogenic acid). The highest response for all bioactives was found for
ESI(+) mode under the following operating conditions: 3500 V capillary voltage, 10 L min™* drying
gas, 24 psi nebulizing pressure and 300°C source temperature. Regarding method validation,
intraday and interday precision, accuracy, sensitivity and linearity were evaluated. Under optimal
LC-MS conditions, extracts obtained with different biosolvents (i.e. ethanol, carvacrol, and the
NADESs choline chloride:ethylenglycol and thymol:octanoic acid) were analysed and results were
compared with those provided with conventional solvents (methanol and water).. The developed
LC-MS method proved to be highly effective for the reliable quantitation of bioactives in
ashwagandha root extracts obtained with biosolvents, demonstrating its suitability for the
characterization of complex matrices and unconventional extracts.
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Environmental contamination remains a major global environmental and public health concern,
driven by the continuous release of a wide range of chemical pollutants—both known and
emerging—into natural ecosystems. Although current regulatory monitoring programs focus on a
limited number of priority substances, many environmentally relevant compounds, including
transformation products and previously unidentified chemicals, remain undetected. This limited
coverage exposes the shortcomings of conventional monitoring strategies based on targeted
analytical methodologies, and the constrained separation capacity of one-dimensional
chromatography, which often cannot adequately resolve and identify complex mixtures. To address
these challenges, comprehensive two-dimensional gas chromatography coupled to mass
spectrometry (GCxGC—MS) has emerged as a powerful approach for the analysis of organic
compounds, providing enhanced separation capacity, structured chromatograms, and improved
resolution, making it especially suitable for the characterization of complex environmental samples.

The present study aims to develop a reliable analytical methodology based on comprehensive
two-dimensional gas chromatography coupled to time-of-flight mass spectrometry (GCxGC-TOFMS)
for the non-target analysis of organic pollutants in complex environmental samples, including
surface water, wastewater, soils and subsoils. To achieve optimal separation, a column combination
of non-polar and mid-polar stationary phases (DB-5MS x Rxi-17SilMS) was used. In addition, flow
modulation parameters, such as modulation period and injection/divert timing, were systematically
optimized to maximize peak capacity and separation performance. Coupling the GCxGC system to a
high-speed TOFMS operating in full-scan electron ionization mode enabled high acquisition rates
(up to 200 spectra/s), thereby supporting accurate mass spectral deconvolution of highly modulated
chromatographic peaks. Reliable non-target identification was achieved developing an efficient
workflow by integrating structured two-dimensional chromatographic information, mass spectral
library matching, fragmentation patterns, and isotopic distributions. The developed methodology
allowed the (tentative) identification of thousands of contaminants per sample, mainly included
pharmaceuticals, personal care products, flame retardants, hydrocarbons, industrial additives, and
transformation products, demonstrating the capability of the approach to capture a broad range of
compound classes within a single analytical run.
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La monitorizacién de modificaciones epigenéticas en el ARN a través de la cuantificacion de
nucledsidos y nucleobases metilados en fluidos bioldgicos representa un drea esencial de la
investigacion biomédica actual. Estos compuestos actian como biomarcadores enddégenos que
reflejan el estado fisiopatoldgico del organismo. Sin embargo, su analisis en orina humana supone
un reto analitico considerable debido a la complejidad de la matriz, la baja concentracién de los
analitos y la presencia de isomeros estructurales. En este trabajo, se presenta el desarrollo y
validacién de diversas metodologias analiticas basadas en espectrometria de masas en tandem
(MS/MS) disefiadas para mejorar la sensibilidad y la capacidad de procesamiento de muestras en el
estudio de estos biomarcadores.

Para abordar estos retos, inicialmente se implementé una plataforma avanzada que combina la
microextraccion en fase sélida miniaturizada en formato tip-on-tip (TOT-USPE) con la cromatografia
de interaccion hidrofilica (HILIC-MS/MS). Esta estrategia permitié una limpieza exhaustiva de la
matriz y la separacion eficiente de diez nucledsidos y cinco nucleobases metilados.
Complementariamente, con el fin de aumentar el rendimiento analitico para estudios a gran escala,
se desarrolld un método de cribado rapido mediante inyeccion en flujo (FIA-MS/MS). Esta
aproximacién no separativa logré reducir los tiempos de andlisis, permitiendo procesar hasta 24
muestras por hora, lo que supone una mejora de diez veces en la productividad respecto a los
métodos cromatograficos convencionales.

La utilidad clinica y ambiental de estas herramientas se evalué mediante un estudio poblacional en
61 voluntarios, donde se explord la relacion entre estos marcadores de metilacién enddgena y la
exposicion a contaminantes ambientales, especificamente mediante la cuantificacion de
metabolitos de hidrocarburos aromadticos policiclicos (PAHs). Los resultados obtenidos tras la
revelaron correlaciones significativas entre la exposicién exdgena y la alteracion de los niveles de
nucledsidos metilados. Estos hallazgos sugieren que factores externos como la contaminacion
pueden influir en la dindmica epigenética a través de mecanismos de estrés oxidativo. En conjunto,
esta investigacion proporciona una plataforma robusta y versatil para la deteccién precoz de
enfermedades y el avance hacia una medicina personalizada basada en la monitorizacién mediante
toma de muestra no invasiva de biomarcadores.
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El aguacate es uno de los frutos con mayor valor nutricional, debido en gran medida a su elevado
contenido en compuestos bioactivos. La creciente demanda de aguacate fresco y de sus productos
transformados como aceite, pulpa procesada o guacamole ha dado lugar a un incremento
significativo de subproductos agroindustriales infrautilizados, principalmente piel y semilla, las
cuales suponen entre el 18 % y el 23 % del peso seco del fruto [1].

En los ultimos afios, la revalorizacidn de estos subproductos ha suscitado un notable interés en la
industria alimentaria y cosmética debido a su elevada capacidad antioxidante. En este contexto, el
objetivo del presente trabajo fue caracterizar el perfil de compuestos fendlicos, determinar la
capacidad antioxidante y evaluar la actividad antidiabética de la piel y la semilla de tres variedades
de aguacate cultivadas en el sur de Espaia: Hass, Fuerte y Bacon.

Para las tres variedades estudiadas, la piel presenté un mayor contenido en compuestos fenélicos
(60—66 %) en comparacién con la semilla (32—38 %). En particular, la piel de la variedad Fuerte
mostré la mayor concentracion de estos compuestos. En cuanto a la capacidad antioxidante, los
valores obtenidos fueron similares entre la piel y la semilla en las tres variedades analizadas.

Respecto a la actividad antidiabética, evaluada mediante la inhibicién de la enzima a-glucosidasa, la
variedad Bacon presentd el mayor potencial inhibidor, con valores de ICso de 4,75 pug/mL (semilla) y
9,29 ug/mL (piel), seguida de la variedad Fuerte (8,18 pg/mL y 13,82 pg/mL) y la variedad Hass
(13,13 pg/mL y 16,72 pg/mL). En todos los casos, la actividad inhibitoria fue significativamente
superior a la del farmaco de referencia acarbosa (ICso = 188 pg/mL).

En conjunto, estos resultados ponen de manifiesto que la piel y la semilla del aguacate,
tradicionalmente consideradas subproductos, constituyen fuentes relevantes de compuestos
fendlicos con elevada actividad bioldgica. Por tanto, presentan un notable potencial para su
valorizacidon en el desarrollo de ingredientes funcionales, nutracéuticos o formulaciones con
aplicaciéon en la prevencién y el manejo de trastornos asociados a la diabetes.
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La obesidad y la diabetes mellitus tipo 2 (DMT2) constituyen un proceso patoldgico interrelacionado conocido
como diabesidad. En este contexto, los patrones dietéticos saludables, como la Dieta Mediterranea y la Dieta
Atlantica, en los que el aceite de oliva virgen (AOV) es la grasa principal, desempefian un papel determinante
en la prevencion y control de ambas patologias. Mas alla de su fraccion lipidica, los compuestos fendlicos del
AOQOV presentan multiples propiedades saludables. El proyecto OILDIABESITY surge como continuacién del
estudio OILDIABET (“Potencial antidiabético del aceite de oliva rico en polifenoles: de un simulador
gastrointestinal dindmico in vitro a pacientes diagnosticados con diabetes mellitus tipo 2”), en el que se
observaron mejoras en diversos parametros de control glucémico en sujetos con DMT2 con un indice de Masa
Corporal=30 kg/m? o una elevada resistencia a la insulina (HOMA-RI>3,8) tras la intervencién con AOV rico en
compuestos fendlicos de variedades autdctonas gallegas [1].

El objetivo de OILDIABESITY es evaluar el efecto de una intervencion dietética con AOV gallego, rico en
compuestos fenélicos, sobre el control glucémico y el estado inflamatorio en sujetos con diabesidad, asi como
explorar su impacto sobre la microbiota intestinal, el perfil metabolémico y la regulacion epigenética de genes
relacionados con el metabolismo energético. Para ello se plantea un estudio multicéntrico, experimental,
prospectivo, longitudinal, controlado, aleatorizado, de disefio paralelo y ciego simple. Las/os participantes
seran asignados a dos grupos, manteniendo en ambos casos una dieta acorde a la practica clinica habitual: (i)
Grupo Experimental, con suplementacion diaria de 30 mL de AOV de variedades autéctonas gallegas con alto
contenido en compuestos fendlicos (>400 mg/kg); vy (ii) Grupo Control, sin suplementacién con AOV. Se
aplicara aleatorizacion estratificada por sexo bioldgico para garantizar una adecuada perspectiva de género.

Se evaluardn parametros clinicos (glucosa, HbAlc, insulina, HOMA-RI, perfil lipidico), marcadores
inflamatorios (citoquinas pro- y antiinflamatorias), asi como la diversidad y composicidon de la microbiota
intestinal mediante secuenciacion del ARNr 16S. El perfil metabolémico se analizara mediante LC-QTOF-MS.
La metilacion de genes diana (D-loop mitocondrial, FGFRL1 y ZNF577), como principal marcador epigenético,
se determinard mediante pirosecuenciacion. OILDIABESITY propone un abordaje integrador de la diabesidad
combinando, de forma coordinada, analisis de microbiota, metaboldmica y nutriepigenética. Frente a estudios
previos centrados en variables de resultado clinicamente relevantes o en una Unica capa dOmica, esta
propuesta explorara el eje dieta—microbiota—metabolitos—regulacion génica, conectandolo con marcadores
clinicos de control glucémico e inflamacién crénica de bajo grado, con potencial aplicacidon en estrategias de
nutricién de precision.

Agradecimientos: Proyecto financiado por la Fundacion Publica Galega de Investigacion Biomédica Galicia Sur
en la IV Convocatoria Intramural de Ayudas a la Investigacion Biomédica 2025 del Instituto de Investigacion
Sanitaria Galicia Sur (Referencia: CI25-B-06).
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El alto valor econdmico y los reconocidos beneficios para la salud han convertido al aceite de oliva
en un componente clave de la cultura alimentaria mediterranea. Sin embargo, su renombre ha dado
lugar a practicas fraudulentas como la adulteracién con aceites vegetales de menor coste, lo que
representa un importante desafio para los laboratorios de control de calidad del sector. Los
métodos tradicionales para detectar este fraude suelen ser lentos, requieren una extensa
preparacidon de muestra y dependen del uso de grandes cantidades de disolventes, centrandose
ademas en parametros especificos que limitan su capacidad para capturar la complejidad quimica
completa de los aceites vegetales.

En este contexto, la resonancia magnética nuclear de bajo campo (LF-NMR) ha surgido como una
alternativa rapida y no destructiva para el control de la calidad y la autentificacion del aceite de oliva
virgen. Este estudio propone el uso de huellas espectrales agndsticas de 'H LF-NMR, que contienen
informacién quimica relevante independientemente del instrumento o las condiciones de medida.
Estas huellas espectrales han demostrado ser eficaces para desarrollar modelos multivariable tanto
de clasificacion como de cuantificacidn.

Se evaluaron métodos analiticos cualitativos y cuantitativos basados en modelos de minimos
cuadrados parciales (PLS) y maquinas de vectores de soporte (SVM).

El procedimiento analitico desarrollado fue evaluado mediante criterios de blancura RGB,
obteniendo puntuaciones superiores al 80%, superando significativamente a los métodos
tradicionales (~40%). Este enfoque proporciona una herramienta rapida y sostenible para la
evaluacion de la pureza del aceite de oliva, permitiendo un cribado eficiente como procedimiento
complementario para los métodos tradicionales.

Agradecimientos: AAC agradece al Ministerio de Universidades la beca pre-doctoral FPU
(FPU20/04711, Formacion del Profesorado Universitario — extendida a periodo de orientacidn
postdoctoral, POP). AMIJC agradece la ayuda (RYC2021-031993-1) financiada por
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Los contaminantes de preocupacion emergente son sustancias quimicas o materiales cuya presencia
en el medio acudtico puede generar efectos ecotoxicoldgicos, que aun no estan claramente
establecidos, pero que deben ser objeto de seguimiento, destacando entre ellos los antibiéticos.
Estos compuestos llegan al medio principalmente a través de vertidos procedentes de la ganaderia,
la agricultura, los hospitales, la industria farmacéutica y las estaciones depuradoras de aguas
residuales (EDARs). Esta situacidén supone una amenaza para los ecosistemas, la biodiversidad y la
salud humana!®.

Debido a la gravedad de los problemas asociados a la resistencia a antibidticos y la escasez de datos
en un ecosistema seriamente amenazado como es el rio Tajo, los objetivos de estudio fueron: a)
caracterizar la variabilidad espacial y temporal de los antibiéticos en el rio Tajo teniendo en cuenta
el posible impacto de la desembocadura del rio Jarama tras su paso por la Comunidad de Madrid;
b) determinar el impacto de las EDARs; c) identificar los antibidticos que superen los limites
establecidos por la regulacién, cuando los hay!?; y d) evaluar el impacto ecotoxicolégico. Para ello,
se determind la presencia y distribucidn de 27 antibiéticos, de los cuales 4 estaban incluidos en la
Lista de observacién de la Unidn Europea?. Se establecieron 19 puntos de muestreo en el tramo
medio del rio Tajo, estratégicamente seleccionados segun la influencia de distintas actividades
antropogénicas. Entre junio de 2022 y junio de 2024 se llevaron a cabo ocho campafias de muestreo
estacionales.

De los 27 antibidticos analizados, 17 se detectaron en al menos una muestra. En todos los muestreos
se observé una contribucidn significativa del rio Jarama a la presencia de antibidticos en el rio Tajo,
que solo pudo depurarse parcialmente en el tramo estudiado. Asimismo, se observé un patrén
estacional, con mayores concentraciones en otofio. Por otro lado, clindamicina y sulfametoxazol
superaron los limites establecidos en la Lista de observacién!?. Estos dos antibiéticos, junto con
claritromicina, ciprofloxacin, ofloxacin y sulfapiridina, presentaron un riesgo ecotoxicoldgico
generalmente bajo. Por tanto, se observa una presencia generalizada de antibiéticos en el rio Tajo,
fuertemente influida por los aportes del rio Jarama, y asociada a un riesgo ecotoxicoldgico.

Agradecimientos: Ministerio de Ciencia e Innovacién (PID2022-138761NB-100), Junta de Comunidades de
Castilla-La Mancha (SBPLY/23/180225/000153), Universidad de Castilla-La Mancha/FEDER (2022-GRIN-
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Lipids are bioactive molecules linked to inflammatory and immune responses, including
anaphylaxis, a rapid-onset multisystemic hypersensitivity reaction. Despite its clinical
relevance, the molecular mechanisms underlying anaphylaxis remain unclear. Anaphylactic
reactions are traditionally classified into IgE-dependent and IgE-independent mechanisms,
such as the IgG-dependent pathway(1). Because both mechanisms exhibit similar clinical
symptoms, identifying lipid biomarkers for differential diagnosis is crucial. Therefore, this
study aims to characterize the lipid profile of three matrices—heart, lung, and serum—in
IgE- or IgG-mediated mouse models of passive systemic anaphylaxis (PSA), comparing the
temporal evolution of lipid species across these biological matrices.

Samples from IgE- or 1gG-PSA mice were collected at 5, 30, and 60 minutes after challenge
(Control, n=9; IgE, n=10; IgG, n=10). Lipidomic profiling was performed by liquid
chromatography coupled to quadrupole time-of-flight mass spectrometry (LC-QTOF-MS)
using an Agilent 6545 QTOF LC-MS system, following the method established at CEMBIO(2).
The lipidomic characterization was performed using an in-house spectral library, with
annotations further validated by MS/MS fragmentation analysis. The results revealed
marked differences in lipid profiles across the analyzed matrices, highlighting a clear tissue-
specific distribution of lipid species. A wide variety of lipid classes were identified, with heart
and lung exhibiting the highest diversity compared to serum. In addition, while some lipid
species differed between tissues, the main distinction lay in their distribution, with certain
lipid classes being highly enriched or predominantly organ-specific, such as cardiolipins (CL)
in the heart and cholesteryl esters (CE) in serum. Temporal analysis also showed dynamic
changes in lipid composition following challenge, with the most pronounced alterations
occurring at early time points (5 min) in serum, whereas in lung tissue, the most substantial
changes manifested at later time points (60 min). These findings highlight a strong tissue-
and time-dependent lipid remodeling during PSA, supporting the potential of lipidomic
signatures as biomarkers to differentiate underlying IgE- and IgG-mediated mechanisms.
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MICIU (Spain) (PID2024-162248NB-100; MICIU/AEI/10.13039/501100011033) and ERDEF.
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La valorizacion de residuos agricolas constituye una estrategia clave para avanzar hacia modelos de
produccién mas sostenibles y alineados con los principios de economia circular. En este contexto,
los subproductos procedentes del olivar y de la industria almazarera representan una fuente
potencial de compuestos bioactivos con interés agronémico y funcional. El objetivo de este trabajo
fue caracterizar quimicamente distintos extractos vegetales derivados de residuos de
olivo/almazara y evaluar su respuesta agronémica en dos variedades comerciales de fresa.

El ensayo se desarrolld durante la campaia 2025-2026 bajo condiciones controladas de
invernadero, empleando dos variedades de fresa, Marisma y Fandango. Se establecié un disefio
experimental con 36 sacos de cultivo distribuidos aleatoriamente en siete tratamientos: un control
negativo sin tratar, un control positivo basado en un bioestimulante comercial de referencia y cinco
preparados experimentales procedentes de residuos oleicolas. La distribucidén permitié representar
todos los tratamientos en ambas variedades, considerando el saco como unidad experimental.

La caracterizacidon quimico-analitica de los preparados incluyd la determinacion de compuestos
bioactivos mediante espectrofotometria UV-Vis (fenoles y flavonoides totales, carotenoides y
actividad antioxidante) y la identificacién del perfil polifenélico mediante cromatografia liquida de
alta resolucion (HPLC) con detector DAD/MS. Paralelamente, se monitorizaron variables
agrondmicas asociadas al desarrollo vegetativo y productivo de las plantas, incluyendo cobertura
foliar mediante analisis de imagen, contenido relativo de clorofila mediante SPAD, conductancia
estomatica, numero de frutos cosechados y produccidon acumulada.

La calidad del fruto se evalué mediante un enfoque de metabolémica dirigida, empleando HPLC-
DAD/MS para la identificacién y cuantificacion de los principales compuestos fendlicos, e integrando
parametros organolépticos (tamafio, coloracion, frescura y firmeza), y fisico quimicos (pH, sélidos
solubles totales, acidez titulable y fenoles totales). El andlisis estadistico permitira evaluar el efecto
del tratamiento, la variedad y su interaccidn sobre las variables fisioldgicas, productivas y de calidad.

Este estudio evalua el potencial bioestimulante de extractos procedentes de residuos oleicolas en
fresa. Los resultados contribuirdn a identificar formulados con interés agrondmico y a establecer
posibles relaciones entre la composicion fendlica de los preparados y la respuesta productiva y
cualitativa del fruto.
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The consumption of Synthetic Cannabinoid Receptor Agonists (SCRAs) is a growing public health
concern, particularly among the youth, due to their unknown, unpredictable and often severe
mental and physical health effects. Beyond the analytical challenges posed by their rapid
metabolism and the constant emergence of new compounds in the drug market, there is a critical
need to understand the systemic physiological disruptions caused by these substances [1].

In this work, an untargeted metabolomics study was conducted to explore the biological impact of
SCRA exposure. An in vivo experimental model was designed using two groups of rats: a control
group and a group administered with various generations of SCRAs. Serum and urine samples were
analyzed via liquid chromatography coupled to high-resolution mass spectrometry with ion mobility
separation (LC-IMS-HRMS). To ensure comprehensive metabolomic coverage, both reversed-phase
and HILIC separations were employed. Data processing included alignment, normalization, and
multivariate statistical analysis. Features meeting strict criteria (p(loading) > 0.1 and p(corr) > 0.6)
were selected for structural elucidation based on accurate mass elemental composition,
fragmentation patterns, and spectral databases matching (HMDB, MassBank). When necessary,
additional MS/MS experiments were performed to refine the identification.

The results revealed a disruption in the tryptophan pathway induced by SCRA exposure. Four
biomarkers were tentatively elucidated in the control group (indoxyl sulfate, 2,8-quinolinediol, 2,8-
dihydroxyquinoline-beta-glucuronide, and 2,8-quinolinediol-2-sulfate) and one, (2 or 5)-
methylnicotinamide, in the SCRAs group. The downregulation of these tryptophan derivatives in the
treated group, coupled with the significant upregulation of methylnicotinamide, points to a
metabolic shift toward the nicotinamide-NAD+ axis [2]. While these endogenous alterations may be
influenced by other physiological and environmental factors, they provide a "molecular snapshot"
of the SCRA-induced physiological strain. Thus, this study demonstrates that untargeted
metabolomics can be a powerful tool for decoding the complex biological responses and
toxicological mechanisms of new psychoactive substances.

Acknowledgments:

Maria Mata-Pesquera acknowledges Ministerio de Universidades for her predoctoral grant
(FPU21/00120).

References:

[1] Alzu'bi, A et al. Eur J Med Res. 2024; 29(1):49. [2] Markin, P.A. et al. Comp Biochem Physiol C
Toxicol Pharmacol. 2021; 243:109000.

Comunicaciones tipo pdster: sesion 2



[ { | I
p2.139 CAl 5036

Desarrollo de un método rapido y sostenible para el biomonitoreo
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El biomonitoreo de la exposicién humana a plaguicidas es fundamental para evaluar riesgos en la
salud publica y entender el impacto de estos contaminantes en el organismo. La orina constituye
una matriz bioldgica ideal para estos estudios debido a su cardcter no invasivo; sin embargo, su
complejidad quimica suele exigir procesos de preparacion de muestra laboriosos. En este trabajo,
se presenta el desarrollo y la validacidn de un método analitico simplificado y sostenible que emplea
viales de vidrio recubiertos con redes metalorganicas (MOF).%?

La metodologia propuesta integra la microextraccién en fase sélida de pelicula delgada (TF-SPME)
directamente en el vial de muestreo, seguida de un analisis por cromatografia de liquidos acoplada
a espectrometria de masas (LC-MS). Bajo condiciones &ptimas, el procedimiento requiere
Unicamente 18 mL de muestra y un tiempo de andlisis total de 10 minutos (5 min de extracciéony 5
min de desorcidn asistida por vortex). Una ventaja critica es la eliminacidn de etapas convencionales
de pretratamiento, como la centrifugacion o la filtracidn, simplificando el flujo de trabajo en el
laboratorio.

El método permitio la determinacidn de 12 plaguicidas con LOQs situados entre 0,10y 0,25 pg/L. La
precision del sistema fue excelente, con RSDs inferiores al 18%. Ademas, se demostro la robustez
del dispositivo, permitiendo la reutilizacién de los viales mas de 50 veces tras un sencillo lavado con
etanol. La evaluacién mediante métricas de quimica verde confirma que esta metodologia es una
alternativa eficiente, econdmica y de bajo impacto ambiental para el monitoreo de contaminantes
en fluidos bioldgicos, respondiendo a la demanda actual de métodos bioanaliticos de respuesta
rapida.
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hidroxivitamina D2 y 25-hidroxivitamina D3 en suero humano por
cromatografia liquida acoplada a espectrometria de masas en
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Introduccidn: la 25-hidroxivitamina D total [25(OH)D] en suero es el mejor indicador de las reservas
corporales de vitamina D, cuya deficiencia constituye un problema de salud publica a nivel global.
Aunque los inmunoensayos predominan en los laboratorios clinicos por su automatizacion y
rendimiento, su especificidad puede comprometer la confiabilidad de los resultados. La
cromatografia liquida acoplada a espectrometria de masas en tandem (LC-MS/MS) supera esta
limitacion al cuantificar selectivamente 25(0H)D2 y 25(0OH)D3, cuya suma representa la 25(OH)D.
No obstante, suimplementacién en la rutina suele verse obstaculizada por preparaciones laboriosas
(SPE, LLE o derivatizacion) que elevan costos y restan productividad.

Objetivo: validar un método para cuantificar simultdneamente 25(0OH)D2 y 25(0OH)D3 en suero
humano por LC-MS/MS, utilizando una preparacion de muestra simplificada que optimice la
eficiencia operativa.

Métodos: se empled un sistema cromatografico Acquity UPLC I-Class PLUS acoplado a un
espectrometro de masas de triple cuadrupolo Xevo TQ-S micro, bajo las condiciones
cromatograficas y espectrométricas del kit MassTrak™ Vitamin D IVD (Waters). La SPE automatizada
fue reemplazada por precipitacion de proteinas: a 100 pyL de suero con estandares internos
deuterados se afiadieron ZnSO4 0,2 M, acetonitrilo y fase mévil metandlica. Tras centrifugar, el
sobrenadante se diluyd 1:2 en fase modvil acuosa. Se evaluaron, de acuerdo con guias
internacionales, selectividad, calibracion y rango, arrastre, LoD, LoQ, precision, veracidad,
integridad de dilucién, efecto matriz y estabilidad. Para 25(0OH)D3 se incluyeron linealidad y
comparacion interlaboratorio.

Resultados: los valores de LoD fueron de 0,6 ng/mL (25(0H)D2) y 0,7 ng/mL (25(0OH)D3), con LoQ
de 4,6 y 4,4 ng/mL, respectivamente. Ambos analitos presentaron respuestas lineales hasta =150,0
ng/mL. La precision de repetibilidad se mantuvo <3,4% y la intralaboratorio <4,8%, debajo de las
especificaciones de variabilidad bioldgica. La veracidad mostré sesgos <1,0% y el efecto matriz fue
adecuadamente compensado (FMN 85-115%). La estabilidad se confirmd para muestras sin
procesar (6 horas mesada, 5 dias nevera, 110 dias freezer) y procesadas (20 dias autosampler). Para
25(0OH)D3, las desviaciones de linealidad fueron <10% y la comparacion interlaboratorio reveld
concordancia satisfactoria. Como limitacién, se reconoce la interferencia de epimeros de vitamina
D. Desde la implementacion en junio de 2026, se procesaron mas de 20.000 muestras.

Conclusiones: el método validado combina la solvencia analitica del LC-MS/MS con una preparacién
simplificada y costo-efectiva. La sustitucién de la SPE elimina barreras de complejidad sin
comprometer la calidad, ofreciendo una alternativa 4gil, especifica y conforme a criterios
internacionales para laboratorios de alta demanda.
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High-Polarity Aging: A Targeted HILIC-MS Approach for Profiling the
Aging Plasma Metabolome
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Mass spectrometry (MS) is routinely used as a highly sensitive analytical technique for
metabolomics studies to target a wide variety of small molecules. In order to study the
metabolites present in different biological matrices, targeted metabolomics are a promising
tool. However, some analytical challenges persist, including retention of ionic metabolites,
reproducibility in the presence of salts, broad coverage of metabolite classes, and the
separation of relevant isomers. To confront these issues, we used a robust hydrophilic
interaction chromatography (HILIC) LC/MS method using the InfinityLab deactivator
additive as a mobile phase modifier to enhance the peak shape and detection signal of
metal-chelating organic acids and phosphorylated analytes. A set of metabolite internal
standards calibration curves, including aminoacids, steroids, sugars and nucleotides, and
organic acids of the TCA cycle, were prepared at biological concentration ranges.
Metabolites from different biological matrices were separated using an InfinityLab
Poroshell 120 HILIC-Z column on a LC system coupled with a 6495 QQQ (both form Agilent
Technologies, Inc). 10X mobile phases buffered stock solutions (200 mM ammonium
acetate, pH 9.3) in water were first prepared, and 1X solvents were made with water
(containing 0.1% of deactivator reagent (p/n 5191-4506) (solvent A). The organic phase
(solvent B) was pure acetonitrile. In this study, we focused mainly on plasma samples. We
performed a multivariant metabolomic targeted analysis of 200 samples and analyzed a
total of 266 metabolites, that were confirmed in a previous assay to show qualitative and
reproducible results in plasma. To ensure high data quality after the acquisition, an ANCOVA
normalization was selected for batch-correction and QC-correction, followed by a stability
filter (RSD < 20% in QCs) to retain only high-quality metabolic features. After normalization
and filtering of the dataset, multivariate statistical tools—including PCA and Random
Forest—were employed to evaluate group segregation and data quality. The results showed
distinct group differentiation and the identification of statistically significant differential
metabolites. To facilitate method validation, these compounds were compiled into a
database and tested via non-targeted analysis on a 6545 Q-TOF platform. As a conclusion,
high-quality outcomes confirm the robustness of the pipeline and its suitability for large-
scale validation of metabolite classes in biological samples.
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Fluorine quantification remains analytically challenging due to its high ionisation potential
and low ionisation efficiency in argon plasmas. The indirect detection of fluorine via the
BaF* polyatomic ion (m/z 157) in ICP-MS/MS has emerged as a robust solution to these
limitations. However, ensuring accuracy across diverse matrices requires a deep
understanding of the dependencies governing BaF* signal formation. In this work, we
present a refined, unified framework for fluorine quantification, systematically expanding
the BaF* approach across three high-impact modalities: Liquid Chromatography (LC), Laser
Ablation (LA), and Single Particle (SP) ICP-MS/MS.

We demonstrate that BaF* signal formation is intrinsically linked to sample introduction
dynamics, aerosol transport efficiency, and plasma conditions. By implementing high-
efficiency sample introduction, we successfully mitigate the structural-dependent biases
typically observed in conventional pneumatic systems. Our LA-ICP-MS/MS implementation
enables spatially resolved fluorine mapping, which we validate through direct correlation
with Laser-Induced Breakdown Spectroscopy (LIBS), using ionic (F 685.6 nm) and molecular
(CaF 603 nm) emission bands from identical sample regions. Concurrently, we extend this
methodology to SP-ICP-MS/MS, providing new capabilities for the high-throughput
characterisation of fluorinated microplastics in environmental samples.

Collectively, this work establishes a transferable analytical platform that bridges the gap
between elemental screening and molecular speciation. By systematically addressing the
thermodynamic and transport-related constraints of the plasma, we define the operating
boundaries for reliable fluorine detection. These findings offer a scalable solution for
complex environmental analysis, providing a rigorous analytical pathway for the
identification and quantification of diverse fluorinated compounds in non-target
applications.
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Espectrometria de masas mediante plasma de acoplamiento
inductivo en los Servicios Centrales de Apoyo a la Docencia e
Investigacion de la Universidad de Vigo (CACTI). Instrumentaciéon y
aplicaciones.
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aUniversidade de Vigo (Espaiia)

La Espectrometria de masas con plasma acoplado inductivamente (ICP-MS) es una de las técnicas
analiticas mds potentes para la deteccion de elementos e is6topos a niveles traza (ppb—ppt). Sus
aplicaciones son muy amplias porque combina alta sensibilidad, multielementalidad y capacidad
isotopica

Los nuevos equipos de ICP-MS con analizador de tiempo de vuelo (time of flight-TOF)representan un
avance significativo en la espectrometria de masas elemental, aportando como principal ventaja la
adquisicion simultdnea de todo el espectro de masas, lo que se traduce en una mayor rapidez y
coherencia en los datos al evitar barridos secuenciales; esto lo hace especialmente potente para senales
transitorias (como en ablacién laser o cromatografia rdpida), anadlisis de nanoparticulas y estudios
isotdpicos dindmicos. Ademas, permite obtener informacién mas completa sin seleccionar previamente
los elementos, ya que el tratamiento de datos se hace posteriormente

Los métodos de preparacién de muestra y determinacion dependerdn del objetivo a alcanzar pero
habitualmente incluyen ataque acido o solubilizacidn alcalina con TMAH, calibracién diaria del equipo y
empleo de patrén interno (Rh, Ge,Tl, etc.) adecuado al analito y tipo de muestra

Algunos de los resultados mas relevantes han sido los siguientes:

- Determinacioén simultanea de analitos en muestras de origen bioldgico: por ejemplo hemos participado
en estudios de bioacumulacién en plantas y animales, permitiendo correlacionar multiples elementos
simultdaneamente y detectar patrones complejos de contaminacidon- Andlisis de nanoparticulas en cuanto
a tamano y composicién- Determinacidn isotépica puesto que ofrece una gran ventaja en rapidez,
versatilidad y capacidad de screening isotépico, aunque su precision puede ser inferior a técnicas
especializadas como el MC-ICP-MS.

En conclusién, con este trabajo buscamos intercambiar informacién de los andlisis realizados con ICP-MS
TOF (time-of-flight) porque se trata de una técnica que genera grandes voliumenes de datos complejos y
multielementales en muy poco tiempo. Compartir métodos, condiciones instrumentales y estrategias de
tratamiento de datos para mejorar la comparabilidad y reproducibilidad entre laboratorios. Facilitar la
interpretacidn correcta de resultados, evitar errores en la gestién de datos masivos y acelerar el desarrollo
de nuevas aplicaciones, ya que el conocimiento colectivo ayuda a optimizar pardametros y a validar
enfoques en campos emergentes y poco conocidos hasta el momento como la especiacion o la trazabilidad
isotdpica.
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Mechanistic differences in solar photodegradation: an analytical
study of subproducts generated by peracetic acid and hydrogen
peroxide.
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The continuous discharge of antibiotics (ATBs) through effluents of urban wastewater treatment
plants (UWWTPs) is a determining factor in the spread of antimicrobial resistance, being needed the
application of sustainable oxidative treatments, such as solar photochemical processes, to eliminate
these microcontaminants (quaternary treatments), but also to study their degradation pathways
and the transformation products (TPs) generated that will be discharged in the environment. In
response to this challenge, the present study evaluates the comparative efficacy of two solar
photochemical processes based on peracetic acid (PAA) or hydrogen peroxide (H,0,) to degrade 3
B-lactam ATBs (cephalexin, cefotaxime and meropenem) at laboratory scale (0.2 L), as well as the
formation and kinetics of the transformation products (TPs) generated.

The ATBs degradation, monitored by LC-MS/MS, revealed that the kinetic behavior (reverse
degradation order) is strongly dependent on the oxidant agent applied. This mechanistic divergence
was corroborated by high-resolution mass spectrometry (LC-QTOF-MS) through the identification
of the TPs generated in both processes. Taking meropenem as an example, from 21 TPs identified,
10 were generated through radical pathways common to both systems, 7 were exclusives of
solar/PAA and 3 of solar/H,0, treatment.

Simultaneously, the experimentation was scaled up to pilot scale (60 L) to assess the PAA oxidative
efficiency in dark (usually applied for disinfection) and, in combination with natural sunlight
(solar/PAA), to monitor the removal of 235 organic microcontaminants (OMCs) in actual urban
effluents. Additionally, the formation of disinfection by-products (DBPs) was monitored
simultaneously using specific analytical techniques: HILIC-MS/MS for haloacetic acids and HS-GC-
MS for trihalomethanes.

The results obtained pointed out that the specific chemical properties of the oxidant used determine
the degradation pathways of the ATBs evaluated, a slight improvement in the capability to remove
OMCs by the combination of PAA with natural sunlight and the safety of the treated effluent in
terms of no generation of DBPs.

Acknowledgments. The authors gratefully acknowledge MODITRAGUA project (PROYEXCEL_00585)
funded by the Consejeria de Universidad, Investigacion e Innovacidn, Junta de Andalucia, and the
ANDROMEDA project (PID2022-1408750B-C31) funded by MCIN/AEI / 10.13039/501100011033 /
ERDF, EU. E. Jambrina-Hernandez is grateful for her predoctoral grant by PID2022-1408750B-C31,
funded by MCIN/AEI/10.13039/501100011033 and ESF+.
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and SS HR-CS GFAAS
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This study evaluates dried blood spot (DBS) and dried serum spot (DSS) sampling for direct
lithium (Li) determination in whole blood and serum using solid sampling high-resolution
continuum source graphite furnace atomic absorption spectrometry (SS HR-CS GFAAS).
These microsampling techniques are minimally invasive and advantageous for storage and
transport. The volume in 3 mm DBS discs was estimated at 3.0 pL, and a modified “precut
saturated” approach ensured homogeneous analyte distribution.

Method optimization included selection of the 670.7845 nm Li line, iridium as a permanent
modifier, and pyrolysis (950 °C) and atomization (2500 °C) conditions. Calibration using
aqueous and Whatman™ disc standards showed negligible matrix effects.

The method achieved detection and quantification limits of 0.25 pg and 5.74 pg. Precision
showed relative standard deviations of 1.3-6.2% (intra-day) and 3.5-7.4% (inter-day), with
recoveries between 94.3% and 107.4%. Accuracy was validated with certified reference
materials, Human Serum SRM 909a-2 (NIST, Gaithersburg, MD, USA), Seronorm™ Trace Elements
Whole Blood L-3 (SERO AS, Billingstad, Norway), and CE196 Bovine Blood (TCS Biosciences Ltd.,
Buckingham, UK).

These results demonstrate a sensitive and reliable method for lithium determination,
suitable for clinical monitoring and research.
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Microwave-assisted generation of gold nanoparticles for optical
detection of ATP degradation products
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The degradation of adenosine triphosphate (ATP) after the death of muscle tissue leads to the
formation of several metabolites, including inosine (1), hypoxanthine (HX) and xanthine (X), which
are widely used as indicators of food freshness. The development of simple analytical methods for
their determination remains an important challenge in food quality control. In this work, an
alternative strategy based on the in-situ formation of gold nanoparticles (AuNPs) triggered by the
enzymatic degradation pathway is proposed.

The metabolites are quantitatively converted to uric acid through the action of the enzymes which
participate in the degradation route: purine nucleotide phosphorylase (PNP) and xanthine oxidase
(XO). Under appropriate experimental conditions, the combined presence of uric acid (UA) and
hydrogen peroxide promotes the formation of AuNPs with characteristic optical properties.

Since nanomaterial formation under conventional heating requires long reaction times, microwave
irradiation using a domestic microwave oven was evaluated. This approach drastically reduced the
reaction time while maintaining comparable signal intensities, highlighting the potential of
microwave-assisted enzymatic formation of metallic nanostructures for rapid optical sensing of ATP
degradation products. The influence of several experimental parameters, including buffer
composition, pH and Au (lll) concentration, was investigated to obtain the most stable and
reproducible signals.
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The colorimetric determination of Xanthine (Xn) and Hypoxanthine (HXn) is based on their enzymatic
oxidation, by O, to produce H202 and urate (U) , coupled to the peroxidase-catalyzed oxidation of Amplex
Red™ (AR) to resorufin (Rf). The absorbance of Rf is measured at 520 nm (er is the molar absorptivity of Rf).

Xn + 02 ==XnOx ==>U + H,02 (1) HXn + 202 == XnOx ==> U + 2H.0: (2)
H202+ AR==HRP ==>R +H,0 (3)

Although reactions (1)-(3) have a theoretical 100% yield, we have measured significantly lower apparent molar
absorptivity of Xn (€app,xn) and HXn (eapp,sxn) than expected (32000 Mcm™ and 76000 Mtcm™ vs 83000 Mcm
Land 166000 M1cm™ respectively) according to the stoichiometry of the reaction. To explain this discrepancy,
in this communication we present a detailed study of the kinetic mechanism of these coupled reactions. The
following conclusions have been obtained:

1) As is known, reaction (3) proceeds through the HRP(I)/HRP(ll) catalytic cycle (Figure 1A), where Ae is the
AR radical. We demonstrate that U partially interferes (Figure 1B, Ue being the U radical) by: i) competing with
AR for HRP(l), and ii) inhibiting Rf formation.

H,0, H,0 H,0, H,0
HRP ———— HRP(]) HRP HRP(T)
| Koy’ -~ ' Koy
, 4"AR . Y
"‘“\t.\li}w(u}-’. L b
As A A Us A%
kL\ kl
: ;l1u:lmh Us
Figure 1A Figure 1B

2) The values of eapp,xn and eapp,Hxn are described by a kinetic model, which allows estimation kau.

3-2a ) ks
Egppan = Ofp EapprXn (m)a with a _k
‘!;(M AI’.- |E:l::_

3) The kinetic effect of U enables its determination based on inhibition on the H02/HRP/AR system; the limit
of quantification is around 0.1 mM. Under optimal conditions, a linear relationship 1/Abs= f([U]o) is obtained.
The theoretical model developed justifies this behaviour and allows to calculate that kau/k2a=11 which
explains the interferent effect of U on AR.

4) U is present in clinical samples and can interfere with HRP-based indicating reactions such as (3). Other
chromogens (such as TMB) show similar effects. It is important to consider the interference of U in this type
of determinations.
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Glutathione (GSH) is a tripeptide that plays a fundamental role in multiple cellular processes. Under
oxidative conditions, two GSH molecules can be oxidized to form glutathione disulfide (GSSG)
through a disulfide bond, reflecting the oxidative state of the cell. The regeneration of GSH from
GSSG is carried out by the enzyme glutathione reductase, which uses NADPH as a cofactor. This
system maintains a high GSH/GSSG ratio indicating a healthy cellular environment with low
oxidative stress conditions. Alterations in the GSH/GSSG ratio can be associated with diseases such
as diabetes mellitus, Alzheimer’s disease and Parkinson’s disease, so it can be used as an oxidative
stress biomarker. Due to the low concentration of GSSG relative to GSH, its determination
represents a major analytical challenge and requires a highly sensitive and reliable method. Several
analytical methods have been reported to quantify both forms such as spectroscopic,
electrochemical, chromatographic, and electrophoretic techniques. However, many of them suffer
from limitations such as low sensitivity, lack of selectivity, time-consuming derivatization, and the
risk of artificial oxidation during sample preparation. This work focuses on the development of a
method for the simultaneous quantification of both analytes in cell cultures using isotope dilution
mass spectrometry. The analysis is conducted using high-performance liquid chromatography
coupled to a triple quadrupole tandem mass spectrometer with electrospray ionization (LC—ESI-
MS/MS). To prevent glutathione oxidation during sample preparation steps, the thiol group is
derivatized using N-ethylmaleimide (NEM), forming a stable GSH-NEM derivative. Optimal
conditions for chromatographic separation and ESI-MS/MS detection of GSSG and GSH-NEM, as well
as their labelled analogues, are presented. Satisfactory recoveries were obtained in fortified cell
culture matrix. The optimized LC-ESI-MS/MS method, combined with NEM derivatization, allows
accurate, sensitive, and specific simultaneous quantification of GSSG and GSH-NEM in cell culture
samples.
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Mercury (Hg) is considered a major environmental contaminant due to its high toxicity,
volatility, and strong potential for bioaccumulation. Ultra-trace determination of Hg is
required, particularly in drinking water, where regulatory limits are set in the low ppb range.
The main limitation of Hg determination by conventional nebulization ICP-MS is the large
memory effect caused by adsorption in the sample introduction system, which leads to
signal carryover and instability. In addition, volatilization losses during transport to the
plasma further compromise accuracy and precision of the results. This study presents a
sensitive and robust analytical strategy based on isotope dilution mass spectrometry (IDMS)
coupled to a cold vapor generation system (CVG)-ICP-MS which effectively eliminates
memory effects. The method relies on the reduction of Hg(ll) to elemental Hg® using SnCl,
in acidic medium, followed by efficient vapor transport to the plasma via a controlled argon
flow. 1*°Hg-enriched Hg(Il) was used as an internal tracer, enabling an effective correction
of matrix effects and instrumental variability. The CVG-ICP-MS coupling configuration and
instrumental parameters were evaluated and optimized to enhance sensitivity and improve
isotopic ratio precision. The method was validated using certified reference materials of
diverse matrices (BCR-482, SRM-2974a, CRM-1944, and SRM-955c) showing good
agreement with certified values. In fortified aqueous samples (1 pg g to 1 ng g,
instrumental background levels affected the reliability of measurements at the lowest
concentrations (1-2 pg g71). Nevertheless, accurate and reproducible results were achieved
within the 5-100 pg g~ range. Application to river water samples from the Almadén mining
area enabled successful determination of Hg at pg g level. Successful validation and
application to real samples demonstrate its suitability for routine monitoring and
environmental risk assessment.
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En el tratamiento contra la leucemia, dos de los principales farmacos son la Citarabina y la
Idarubidicina [1,2]. Ambos compuestos son activos en el interior de la célula, en particular en el
nucleo. Sin embargo, debido a las propiedades fisicoquimicas de dichos compuestos, existe la
posibilidad de encapsulamiento por gotas lipidicas celulares lo que puede disminuir la eficacia del
tratamiento. La cuantificacidn precisa de estos farmacos encapsulados en gotas lipidicas es una
tarea analiticamente compleja debido a la naturaleza de la matriz. En este trabajo se presenta una
metodologia analitica basada en Cromatografia de liquidos acoplada a espectrometria de masas
en tandem para la determinacion simultanea de ambos compuestos en gotas lipidicas celulares.
Para ello, la preparacion de muestra se optimizd evaluando la composicidon y el volumen de
disolvente organico empleado para extraer los analitos los mas eficazmente posible de la gota
lipidica. Los parametros instrumentales se optimizaron para alcanzar la mayor sensibilidad y
selectividad posible para ambos compuestos. La Citarabina se pudo cuantificar mediante dilucidn
isotopica debido a la existencia de su andlogo marcado isotépicamente, mientras que la
Idarubicina solamente se determind por calibrado externo empleando Daunorubicina como
patrén interno. Se evalud la eficacia de los patrones internos empleados a la hora de corregir los
efectos de matriz mediante la comparacién de los resultados obtenidos con y sin estandarizacidn
interna. La metodologia se validé evaluando los limites de deteccidn y cuantificacion, asi como la
linealidad, la precisién y la exactitud mediante el analisis de muestras fortificadas.
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José M. Vadillo®®, Luisa M. Cabalin®®, Francisco J. Fortes®, Javier Moros®°, Tomas
Delgado?, Patricia Lucena®®, Clara Burgos-Palop®®, Laura Garcia Gémez?
2UMALASERLAB, University of Malaga, 29071 Malaga, (Spain)

BInstituto de Materiales y Nanotecnologia (IMANA), Universidad de Malaga, (Spain)

Planetary exploration (in the context of the NASA 2020 or ExoMARS 2028 mission to Mars,
or the Artemis missions to Moon) as well as some other to different air-less bodies
(asteroids, planetoids ...) represents a challenge for chemical analysis due to non-supervised
conditions of the analysis and the extreme environments (temperature and vacuum) that
impair conventional wet chemistry methods.. In these situations, direct, non-preparative
solid-analysis techniques are the common arsenal to get information about the sample
(rocks, soils, aerosols, gases ...). Obviously, laser-induced techniques are among them.

UMALASERLAB has been working in the last 10 years in the development of laser-ablation
based technology based on optical emission, acoustic or mass spectrometry adapted to
space research in close-contact configuration or in stand-off (remote) approaches. In these
last years, the research group has been involved in the NASA 2020 mission with active work
in the science behind the Perseverance rover currently in Mars, as well as in the future
European Space Agency ExoMARS mission that will land the Rosalind Franklin rover in 2023
at the red planet as well. Additionally, some side-on approaches for Moon analysis are also
within the scientific radar of the research group.

The current poster summarizes different results and techniques performed at
UMALASERLAB in the context of present and future space missions. Laser-induced
breakdown spectrometry (LIBS), Laser-induced Plasma Acoustics (LIPAC), Raman
spectrometry and Laser-induced Mass spectrometry will be described and examples will be
commented, in different configurations mimicking different extraterrestrial conditions. The
experiments performed at stand-off distances (up to 12 meters) under martian conditions
have been developed inside the Thermal Vacuum Chamber installed at UMALASERLAB.
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Trametinib is a selective inhibitor of MEK1 and MEK2, key kinases within the MAPK/ERK
signaling pathway, and is widely used in the treatment of melanoma and other cancers
harboring BRAF mutations [1]. Due to its clinical relevance, accurate quantification of
trametinib in biological matrices is essential for pharmacokinetic and bioavailability studies,
where precise measurement at low concentrations is required to assess absorption,
distribution, metabolism, and elimination profiles. Mass spectrometry (MS), particularly
when coupled with liquid chromatography, is the technique of choice owing to its high
sensitivity, selectivity, and capability to detect trace levels in complex matrices [2].

However, the fragmentation pathway of trametinib under tandem mass spectrometry
conditions remains incompletely characterized. This limited understanding can compromise
the reliability of compound identification and quantification, as well as hinder accurate
interpretation of metabolite structures. Therefore, a detailed elucidation of its
fragmentation behavior is crucial to improve analytical robustness, ensure accurate
assignment of product ions, and facilitate the identification of related metabolites

In this work, high-resolution Orbitrap mass spectrometry combined with multi-stage
fragmentation (MS") is applied to elucidate the fragmentation behavior of trametinib in
detail. The study compares conventional high-resolution MS/MS data with sequential MS"
experiments, enabling a more comprehensive characterization of intermediate productions
and their structural relationships. Integration of these complementary datasets allows the
proposal of a refined fragmentation pathway that better matches with the experimental
observations. This improved mechanistic understanding enhances confidence in compound
identification and supports the development of more reliable bioanalytical methods in line
with the reporting requirements for drug repurposing studies that require advanced
analytical approaches in new and diverse complex biological matrices.
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call, HR24-00927.
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Magnetic Nanomaterial
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This study addresses the removal of arsenic species, As(lll) and As(V), from contaminated
water using a novel functionalized magnetic nanomaterial (M@GO-PSTH). Arsenic is a
highly toxic element that poses serious risks to human health, making its elimination from
drinking water a critical environmental challenge. The proposed material combines
magnetic nanoparticles with graphene oxide and a chelating agent, offering high adsorption
capacity, low toxicity, and easy magnetic separation.

The research focuses on evaluating the adsorption performance of the nanomaterial
through systematic studies of pH influence, adsorption isotherms, and adsorption kinetics.
Experimental results demonstrate that the adsorption efficiency is strongly dependent on
pH, with optimal removal observed in near-neutral conditions. Isotherm studies provide
insight into the adsorption capacity and mechanism, and kinetic analyses reveal the rate
and efficiency of arsenic uptake.

Additionally, desorption experiments were conducted to assess the reusability of the
material, highlighting its potential for sustainable application. Overall, the findings indicate
that M@GO-PSTH is an effective and promising adsorbent for arsenic removal in water
treatment processes, with potential scalability for practical environmental applications.
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LipidRT: Improving Lipid Annotations through Retention Time
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Liquid chromatography (LC) coupled with high-resolution mass spectrometry (HRMS) is one
of the most widely used analytical platforms in untargeted lipidomics. Lipid annotation
commonly relies on MS/MS spectral matching or fragmentation-based rules; however,
current workflows still produce a considerable number of false identifications due to
incorrect adduct assignment, in-source fragmentation, and limited structural evidence. To
address this challenge, we developed LipidRT, a new R package designed to improve lipid
annotation by incorporating retention time (RT) as an additional orthogonal variable.
LipidRT operates in two complementary stages. First, an automated filtering strategy
removes unreliable annotations by analyzing lipid classes prone to in-source fragmentation.
Clustering based on RT, carbon number (CN), and double bond content (DB) is used to
identify overlapping RT distributions between related lipid classes, retaining only consistent
and non-overlapping groups. Within each lipid class, species deviating from expected RT
trends according to their structural characteristics are subsequently removed, generating a
refined set of high-confidence annotations. In the second stage, RT behavior is modeled for
each lipid class as a function of CN and DB, enabling the prediction of RT values for new lipid
candidates derived from m/z measurements. New annotations are proposed only when
experimental m/z values and predicted RT show strong agreement. In parallel, an
interactive Shiny application was developed to facilitate visualization, manual inspection,
and expert curation of annotation results. Evaluation across multiple experimental datasets
showed that the automated filtering workflow removed approximately 20% of inconsistent
annotations, while RT-based prediction generated an additional 15% of plausible lipid
identifications. Although the total number of annotations remained similar, the overall
confidence and reliability of the results improved substantially. These findings demonstrate
that LipidRT provides a robust, flexible, and user-friendly framework for improving lipid
annotation through the combined use of m/z and retention time information.
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