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ORAL 1 - Microplastics: a reflection on the lack of human exposure
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Human civilization has been defined by our ability to discover and create new tools to overcome
novel challenges. Crafting and manufacturing have come a long way since the Stone Age, when
the use of rock, animal bones, and wood led to methods to extract and manipulate metals such
as iron copper and tin; and eventually build the objects that are part of our everyday life. Each
of these breakthroughs kickstarted the beginning of a new era, but few have been as
revolutionary as plastic. It could be argued that the second half of the 20th century marked the
beginning of the plastic age.

Within only a few decades, its virtually unlimited capacity to be shaped into a variety of items
made it possible to build new tools, and significantly reduce the cost of others.

For the first time in human history a material that was both extremely cheap to produce, highly
malleable, and remarkably resistant became widely available. Ironically, this resistance is, in fact,
the reason why plastic is also becoming increasingly problematic. Once disposed in landfills or
(un)intentionally in the environment, plastic stays there for years. In 2004, Professor Richard
Thompson, found microscopic plastic particles in beach sediments and estuarine around
Plymouth in the United Kingdom[1]. From this discovery, he coined the term “microplastics”
(MP) to define any plastic particle smaller than 5 millimetres[2]. Little did he know that just 20
years later, these MP would become a major global environmental crisis, and that they would
be found virtually everywhere on the surface of Earth, from oceans, and ice caps, to fishes,
shrimps, beer, wine or the roots of vegetables, and even floating in the air. Their global presence
means that humans have been extensively exposed to them throughout decades. And we have
proof of it, since scientists have now found MP in urine[3], faeces[4], blood[5], lung tissue[6],
placenta[7], semen[8], and even breastmilk[9].

Luckily, our bodies have ways to clear harmful substances, but some MP can still sidestep them
and pose health risks. Over the past five years, over 200 studies have been published exploring
how MP affect animals, and describing their links with chronic inflammation, oxidative stress,
and DNA damage. In turn, all these processes are factors associated with the development of
cardiovascular and respiratory disease, reproductive issues, and cancer. Despite this, the real
effect MP have on human health is difficult to estimate[10], mostly due to inter-species
differences. Moreover, many studies have focused on materials significantly different from
those found in the environment. Since the negative impact of MP on our health are not yet fully
understood, European authorities cannot establish precise policies regarding MP exposure, or
plans to attenuate their impact for public health. While there are important arguments to move
against MP, policymakers require well-established exposure thresholds to determine the point
at which MP become a serious threat to health.



We, as citizens, can also have a positive impact on the amount of microplastics present in the
environment by making conscious choices such as finding alternatives to single use plastic items
and prepackaged food, resisting the fast-fashion trend and purchase clothes that are durable
and made of natural fibres, instead. Although these actions won’t solve the current issue, they
will certainly help containing it and prevent further worsening.

Acknowledgements — G. Zuri would like to thank “la Caixa” Foundation [ID 100010434; code LCF/BQ/DI21/11860062]
for the PhD fellowship.
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ORAL 2 - Plastic fate and transport in rivers: where do we find
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Over the last years micro-and macroplastic (or plastic debris) have been increasingly monitored
providing a more and more detailed grid of sampling data. However, sampling data only provides
spot information while the general information where plastics will accumulate in the
environment remains difficult to obtain.

Here, we present a modelling and experimental approach to understand micro-and macroplastic
fate in rivers and lakes on a country-scale. On the one hand, we will show how we obtain
microplastic sedimentation data in small-scaled flume experiments. We observed sedimentation
velocities of different polymers and particle sizes in different simulated river environments. Our
set-up observed each particle individually with a camara from the injection point until the
moment of settlement. On the other hand, we used modelling approaches to predict
concentrations of micro-and microplastics throughout a whole country. The model was first
implemented for Switzerland, to compare dominating processes for micro-and macroplastic fate
to increase our process understanding and derive exposure maps. On a large scale, we found
that fate and transport are different for both size classes. On a catchment scale (e. g. the Rhine
catchment in Switzerland) we observed about 45% and 98% retention for microplastic and
macroplastics respectively. Moreover, we estimated that the accumulation of microplastics
might be concentrated in lakes, while macroplastic accumulation, i. e. through beaching at river
banks, is widely spread throughout the catchment. Also, macroplastic pollution in rivers and at
river banks was found to be highly related to emission sites due to fast retention processes (i.e.
beaching). In contrast, microplastic pollution was predicted to be spread over longer distances
through water bodies. On the laboratory scale, we confirmed that particle sizes also matter
within the microplastic size range. Additionally, sediment bed influenced the transport distance
for different particle sizes.

Finally, understanding the fate and transport will help to decide on mitigation strategies in order
to decrease plastic pollution and the potential risk to flora and fauna. Moreover, using the
presented processes understanding can be applied to estimate emission data based on plastic
concentration measurements in rivers. Future, work would further integrate laboratory studies,
like the one presented, in a large scale modelling approach.



ORAL 3 - Linking marine litter land sources and its spatial distribution on
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Marine litter (ML) comes mainly from land but most of it accumulates on the seabed, where the
bottom trawling fleet regularly operates and can accidentally catch it. This study aims to
characterize the benthic ML in NW Mediterranean fishing grounds and study the effect of land
sources on its spatial distribution. For this study, ML was collected from onboard commercial
bottom trawlers from nine different ports along the Catalan margin in three different depths
(40-800m), where 420 hauls were performed between 2019 and 2022. The ML caught in the
nets was classified as metal, plastic, rubber, textile, wood, and other waste. Plastics were the
fraction with more abundance, up to 63% of the total weight of ML. The fishing effort had no
effects on ML distribution. However, the main land sources that explained its spatial distribution
on the seafloor were sampling area, distance to the river mouths and distance to a waste water
treatment plant (WWTP) submarine outfall. The ML showed higher values in front of

Barcelona, where some hauls reached up to 201.94 kg km-2, whereas the lowest quantities were
observed in the northern and southern limits of the study area. This study highlights the
importance to improve waste management on land in order to prevent the accumulation of
marine litter on the fishing grounds.

Acknowledgements — this work was supported by the Catalan Institute for Ocean Governance Research (ICATMAR),
trawl surveys were financed by European Maritime and Fisheries Fund (EMFF) and the Catalan General Directorate
of Marine Policy and Sustainable Fisheries by projects PESCAT (ARP029/18/00003) and CGCAT (ARP140/20/000006).
We thank all ICATMAR personnel who helped with the data collection. We are very thankful to all fishers for their
support throughout the project.



ORAL 4 - Las gaviotas como biovectores de la dispersion de plasticos
desde vertederos a humedales
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Green, Manuela G. Forero, Marta |. Sdnchez
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La acumulacién de plasticos en los ecosistemas es un problema que afecta a los diferentes
integrantes de los mismos a nivel global. Hasta el momento, los ecosistemas marinos son los
mas investigados en cuanto a acumulacidén y efectos de estos contaminantes (1), frente a
humedales y salinas escasamente estudiados, pese a estar expuestos a la acumulacion de
plasticos y toxicos derivados (2,3). En este estudio evaluamos el papel de dos especies de laridos,
la gaviota patiamarilla (Larus michahellis) y la gaviota sombria (Larus fuscus) como vectores de
movilizacién y dispersién de plasticos entre los vertederos donde potencialmente se alimentan
hacia las salinas localizadas en el estuario de los rios Tinto y Odiel. Datos previos a este estudio
(4) han revelado que estas especies utilizan basureros de la zona para alimentarse.
Posteriormente, depositan las egagrdpilas y heces con restos no digeridos, plasticos y otra
basura, en las zonas donde se reproducen y descansan, produciendo hotspots de contaminacion
(4). En este trabajo estimaremos la ocurrencia y abundancia de pldstico en las excretas de las
aves y se determinard el tipo de pldstico transportado. Finalmente, realizamos una estima del
flujo anual de plastico a las salinas utilizando por un lado los datos mensuales de efectivos
poblacionales de ambas especies, y por otro, datos de movimiento entre zonas de alimentacion
y descanso a partir de la informacidn generada por los dispositivos GPS que portan los
individuos.
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ORAL 5 - “Plastic Pirates — Go Europe!" in Spain: Citizen Science as a
powerful approach to monitor plastic pollution in fluvial ecosystems.
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Although plastic pollution is one of the major environmental challenges of our time, there is still
an important knowledge gap in relation with the real sources, fluxes and impacts of plastics in
freshwater ecosystems. Citizen science can be a powerful approach to address this gap by
obtaining data over large spatial and temporal scales, while also increasing awareness of plastic
pollution in freshwaters that can result in positive behavioural changes to face this problem. In
addition, citizen science can play an outstanding role in school science and environmental
education as it engages young citizens directly with these environmental problems at local level
while gives them an understanding of the scientific process. The EU-funded project "Plastic
Pirates - Go Europe!" empowers school classes and young people across Europe to collect data
about plastic pollution in freshwater ecosystems. To obtain high quality scientific data, this
project uses standardized methods to quantify and characterize plastic and microplastic litter in
rivers and to identify possible plastic sources along European rivers and streams. The collected
data in these sampling campaigns is then entered in the database of the project and analysed
by scientists and researchers. In this way, young European citizens are making an important
contribution to researching the state of European rivers and the extent and pollution caused by
plastic waste. In Spain, the Plastic Pirates initiative started in autumn 2022, when around 800
participants collected samples across 39 river reaches and found 3081 plastic items, 85% single-
use plastics. In autumn 2023 and spring 2024, 51 river reaches have been monitored, expanding
a database that will increase understanding of drivers of plastic pollution in fluvial ecosystems.
Results from this project provides evidence on the prevalence, sources, and distribution of
plastic waste in European rivers, both macro and microplastic, and the power of citizen science
to understand and tackle plastic pollution.

Acknowledgements — Plastic Pirates has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement No 10108882 and its Europeanization is coordinated by the German
Aerospace Center - Project Management Agency. In Spain, it is coordinated by the BETA Technological Center
(University of Vic-Central University of Catalonia), together with the University of Burgos and Fundacién Oxigeno. It
has also received support from the Spanish Foundation for Science and Technology (FECYT) of the Ministry of Science,
Innovation and Universities.



ORAL 6 - Liberacion de microplasticos en lavanderia industrial
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En este trabajo, se caracteriza la liberacién de microfibras (MF) de prendas de poliéster a lo largo
de su ciclo de vida durante el lavado y en las distintas fases de este. Para ello se aplicaron
técnicas de determinacién gravimétrica y microscopia optica.

La liberacién total de MF a lo largo de los 30 ciclos de lavado, se cifré en 2229,74 mg/kg de ropa
y 89,19 mg/prenda. El 25% de la masa total de MF, se libera en el primer lavado, cifra que alcanza
un 44% hasta el lavado nimero 5.

Los analisis especificos para conocer la liberacion de MF en cada una de las fases del proceso de
lavado, determinaron que el 51 +/- 7% lo hacen en la fase de lavado. La comparacion entre la
liberacion de MF en los tres aclarados restantes, permitié determinar la escasa influencia del
suavizante y la relacion positiva y directa entre el tiempo de accién mecanica y liberacién de
microplasticos donde una reduccidn del 80% del tiempo de accidn mecdnica, se traduce en una
reduccién de un 80 +/- 6% en la liberacion de microplasticos.

En la caracterizacion microscdpica, se excluyeron las particulas inferiores a 50 pum para evitar
errores de medicion. Se determind que el 36% de los microplasticos detectados se encuentran
en longitudes de entre 50 y 200 um seguido por un 22% entre 200 y 400 um. Con esto, se ha
asimilado la morfologia del microplastico a una forma cilindrica, con un didmetro y longitud
promedio de 24,6 y 421 um respectivamente.

Cruzando lo anterior con los datos obtenidos mediante la determinacidon gravimétrica, se
establecio la relacidén entre masa y nimero de microfibras en 3569 MF/mg y sirvié para obtener
el nimero total de MF superiores a 50 um liberadas a lo largo del ciclo de vida, 7.957.942 MF/kg
y 318.317 MF/prenda. Las microfibras por debajo de 50 um representan solamente el 11% del
total de la masa, pero debido a su tamafio podrian rondar en torno al 68% de las particulas
presentes en este tipo de efluentes.



ORAL 7 - Biodegradacion de microplasticos en lodos de depuradora
sometidos a condiciones de compostaje
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El uso de lodos de depuradora en suelos agricolas es una buena iniciativa para reducir los
residuos, y al mismo tiempo fertilizar los suelos. En base a la Directiva Europea 86/278/CEE,
estos lodos deben ser tratados antes de su aplicacion en los suelos, y no deben exceder los
limites de toxicidad reportados para 7 metales pesados. Sin embargo, esta normativa no
considera la concentracidon de microplasticos (plasticos con una longitud menora 5 mm [1]) y
otros contaminantes emergentes, antes de su utilizacion en terrenos agricolas. Se ha
determinado que, en las plantas de tratamiento de aguas, entre el 70 y el 99% de los
microplasticos (MP) eliminados de las aguas pasan a la fase sélida [2,3], con posibles efectos
adversos en las propiedades del suelo [4].

En el presente estudio se simuld un proceso de compostaje, para evaluar la posible
biodegradacidon de MP producidos a través de plasticos convencionales (botella de tereftalato
de polietileno, PET) y de una bolsa etiquetada como compostable — cuyo andlisis quimico reveld
una composicion a base de polietileno de baja densidad, adicionados a fangos de una
depuradora. Asi mismo, se evalud el efecto de los MP en las condiciones fisico-quimicas del
compost (pH, contenido en materia orgdnica, y ratio C:N). El disefio experimental consistia en 7
tratamientos: 40 particulas de cada tipo de plastico adicionadas a 25 g de fangos; los mismos
tratamientos con lodos bioaumentados con una cepa bacteriana del género Bacillus; un control
positivo (fangos sin micropldsticos) y dos controles negativos, uno para cada tipo de plastico (40
particulas adicionadas a 25 ml de agua destilada). Las muestras se mantuvieron en una estufa
(502C), cubiertas ligeramente con papel de aluminio.

Los resultados mostraron que, después de 60 dias, ambos tipos de MP permanecieron en los
lodos, aunque se observaron algunos cambios en sus grupos funcionales (determinados
mediante espectroscopia FTIR), y en la superficie de las particulas (determinados por
microscopia electrénica). Los MP no afectaron significativamente al proceso de compostaje,
pero si lo hizo la adicién de Bacillus, que estimuld el proceso de remineralizacion de la materia
orgdnica, disminuyendo el porcentaje de materia orgdnica y el C:N en estos tratamientos. Estos
resultados ponen en alerta la necesidad de controlar el contenido en MP de los lodos de las
depuradoras antes de su aplicacidn en los suelos, asi como evaluar su impacto en la matriz de
destino.

Agradecimientos — Este trabajo fue financiado por fondos nacionales portugueses a través de la Fundagdo para a
Ciéncias e Tecnologia (FCT) en el ambito del proyecto PTDC/CTA-AMB/7782/2020, y a través de los proyectos
UIDB/04326/2020, UIDP/04326/2020 y LA/P/0101/2020. Isabel Marin Beltran recibio financiacién postdoctoral de la
Convocatoria Estimulo al Empleo Cientifico, Apoyo Individual 2017 (CEECIND/03072/2017).
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El impacto medioambiental asociado al uso masivo de plasticos es una de las mayores
preocupaciones globales. Desde la década de 1950, la produccion mundial de plasticos ha
crecido exponencialmente, superando los 400 millones de toneladas anuales en la actualidad, y
se espera que para 2050 se duplique. Cada afio, mds de 8 millones de toneladas de plasticos
terminan en los océanos, y se estima que en 30 afos podria haber mas plasticos que peces en
el mar, en términos de masa. El coste econdmico de la gestion de estos residuos es igualmente
alarmante: el Programa de las Naciones Unidas para el Medio Ambiente (PNUMA) estima que
los dafios medioambientales y sociales provocados por los pldsticos alcanzan los 75 mil millones
de ddlares anuales.

Para mitigar el creciente problema de los residuos plasticos, la economia circular se presenta
como la Unica solucidn sostenible. En este enfoque, los materiales deben mantenerse en uso el
mayor tiempo posible mediante su reciclaje y reutilizacién. Sin embargo, existen situaciones en
las que el reciclaje es impracticable o ineficaz. En muchas regiones y paises, la falta de
infraestructuras eficientes para la gestion de residuos impide el correcto reciclaje. Ademas,
productos plasticos pequefios, muy sucios o complejos, como los materiales multicapa utilizados
en envasado, son practicamente imposibles de reciclar. También existen aplicaciones en
entornos abiertos, como la agricultura, la pesca y la silvicultura, donde la recuperacion de los
plasticos usados no es viable.

En estos casos, los polimeros biodegradables se presentan como una posible solucién. Estos
materiales pueden descomponerse en determinadas condiciones, ofreciendo una alternativa
mas adecuada para aplicaciones donde el reciclaje no es factible. Aunque aun presentan
limitaciones técnicas y su coste sigue siendo elevado, su potencial para reducir los residuos
plasticos en sectores criticos es significativo.

Es importante destacar que existe un considerable desconocimiento y mal uso de los términos
"biodegradable" y "bioplastico”, lo que puede llevar a una falsa sensacién de seguridad sobre su
impacto medioambiental. No todos los bioplasticos son biodegradables, y la biodegradabilidad
depende de condiciones especificas que a menudo no se cumplen en los entornos naturales o
en los sistemas de gestion de residuos actuales. En esta conferencia, se analizara el significado
real de estos conceptos y se explorard el reciclaje orgdnico como una herramienta dentro de la
economia circular. Asimismo, se presentaran las limitaciones y las oportunidades que ofrece el
conocimiento y control del proceso de biodegradacion, mostrando su potencial en la reduccion
del impacto medioambiental asociado al uso de plasticos.
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Plastics are present in our daily life, but their high persistence and degradation into microplastics
make them a worldwide environmental threat. Alternatively, bioplastics (BioP) have been
developed. BioP are biodegradable at the end of their life due to their chemical composition?
and/or produced from renewable sources. They have become an alternative since they can
degrade into water and carbon dioxide. In fluvial ecosystems, the inherent microbial
communities could potentially decompose BioP due to their great capacity for recycling and
decomposition of nutrients such as carbon. However, it is still unknown how the degradation of
BioP will affect in-stream carbon and nutrient cycling, and consequently, their potential effects
on essential ecosystem services such as water purification. In addition, global change, especially
rising temperatures, may further accelerate their degradation. Thus, this study aims to explore
and provide new knowledge on the decomposition of BioP on freshwater ecosystems and their
related effects under different water temperatures using microbial communities as a
bioindicators.

Results from a microcosm study measurements of BioP decomposition and effects on functional
and structural biofilm performance under different temperatures will be presented. To achieve
this aim, a microcosm study is being performed at 202C and 302C using a BioP (Mater-Bi) with
and without biofilm. Water and biofilms samples have been taken before bioplastic addition
(TO), and after 1, 3, 7, 14 and 21 days. Water physicochemical parameters, nutrients, DOC,
CDOM, as well as functional and structural biofilm changes using several endpoints: total
biomass, algal and bacterial biomass, enzyme activities, photosynthetic activity, metabolic
activity (Raz/Rru system), main algal groups. SEM observations of BioP and biofilm community
have also been evaluated.

The results will serve to evaluate the effects of BioP on fluvial ecosystems and on water quality.
Moreover, results will provide evidence of the effects of BioP as a potential source of
anthropogenic organic matter, especially nutrients and their potential effects on carbon cycling.

Keywords: Bioplastics, biofilm, global change, freshwater ecosystems
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The effects of plastics on aquatic ecosystems, especially microplastics, have been extensively
studied. While bioplastics are seen as more sustainable, they could have toxic effects to aquatic
organisms [1]. Understanding the impact of microplastics on the gut microbiome is crucial, as
alterations can lead to various health conditions [2], but their effects on gut microbiome-
neurological defects in invertebrates remain unknown. The aim of this study is to assess the
effect of bioplastic particles (MPLs), specifically poly(lactic acid) (PLA) and poly(hydroxybutyrate)
(PHB), in the feeding and behavioural responses, gut microbiome and cephalic transcription in
D. magna. Daphnia juveniles were exposed for 72 h to microparticles of two bioplastics, PHB and
PLA, at two concentrations (high: 150 mg/L, low: 1.5 mg/L), along with kaolin and control groups,
and under starvation conditions. Exposure to high concentrations of PLA and PHB microparticles
significantly inhibited feeding and impacted various behavioral responses in D. magna,
resembling effects observed under starvation. Microbiome analysis revealed notable shifts in
taxonomic composition and functional profiles. Specifically, PLA and PHB microparticle
treatments reduced key bacteria like Limnohabitans and increased relative abundance of
Enterobacterales (Aeromonas) and Pseudomonadales (Pseudomonas and Acinetobacter) in gut
microbiome. Transcriptomic analysis revealed that both PLA microparticles and starvation
enhanced catabolic processes related to energy acquisition from sources other than food, while
microplastics up-regulated neurological pathways, cell turnover, and differentiation. In contrast,
starvation down-regulated these pathways. These transcriptomic responses are likely associated
to functional changes in the gut microbiome. Exposure to microplastics resulted in decreased
biosynthesis of short-chain fatty acids in the gut, altered neurological pathways in the brain and
disrupted behavioural responses, altogether supporting the role of the microbiota-gut-brain
crosstalk on neurological disorders.
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Biodegradable biobased bioplastics are promising alternatives to non-degradable fuel-based
plastics, but they use to contain more chemical additives for conferring them similar properties
than fuel-based plastics that could leach in seawater [1]. Due to the recent transition to
biomaterials, their effects on the marine environments and ecosystems are not fully
understood. To evaluate the influence of bioplastics on coastal surface marine bacterial
communities, a microcosm experiment was conducted during two months using seawater
amended with non-aged biobased pellets of polylactic acid (PLA), poly-hydroxybutyrate (PHB)
and biodegradable commercial products made of PLA (Knife) or biodegradable PLA&PHB (Bag).

Throughout the experiment, leaching compounds were tentatively identified at level 2 of
confidence by liquid chromatography coupled to high resolution mass spectrometry for all the
amendments, with 64 chemicals leaching only in presence of bacteria, including PLA degradation
products and plastic additives. The bacterial community was analysed considering three
different fractions: free-living (FL), particle-attached (PA) and bioplastic-attached (BioPIA)
bacteria. After two months, the study revealed that the taxonomic composition of the bacterial
community was primarily determined by the living strategy and secondarily by the type of
bioplastic product and detected leachates. Commercial products and pellets modulated the FL
bacterial community differently. Leachates in commercial product-amended microcosms were
plastic-related compounds, whereas those in pellet-amended microcosms were detected only
in incubation with bacteria, including PLA degradation products and metabolites. The PA
bacterial community was modulated differently only in Bag-amended microcosms, due to
plastic-related entities not related to bacterial activities. PLA amendment promoted bacterial
production in this fraction, with PLA degradation products and degradation metabolites
identified as key determinants of community composition. Bioplastic-attached bacterial taxa
differed for each amendment, but shared high relative abundances of the orders
Phycisphaerales, OM190 and Pseudomonadales, suggesting a potential role in PLA
biodegradation. This study provides further insights into the influence of bioplastics and their
leachates on marine microbial communities, contributing to our understanding of bioplastics’
effects on the global oceans.
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Plastic pollution has become one of the most relevant environmental issues, every year 19-23
million tonnes of plastic waste leaks into aquatic ecosystemsl. Plastic degradation can give rise
to nanoplastics (NPs), small enough to be bioavailable. NPs are susceptible to accumulate or
adsorb on the surface persistent organic pollutants (POPs), which can potentially increase their
toxicity. The interaction between NPs and POPs, such as phenanthrene (PHE), is a growing
concern due to their potential impact on living organisms2. This study explores how polystyrene
nanoplastics (PS-NPs) interact with PHE and the effects on biological systems, using the zebrafish
liver cell line (ZFL) and zebrafish larvae as a model3.

Zebrafish larvae (3 dpf) were exposed to 5 mg/L PS-NPs or co-exposed with 0.05 mg/L PHE for
48 hours and imaged by fluorescence microscopy. This concentration of PS-NPs alone or in
combination with PHE did not result in any mortality. In contrast, the presence of PS-NPs was
observed to alter the toxicity profile of PHE in cells, as evidenced by cytotoxicity (MTT) and
oxidative stress (ROS generation) assays. Further analysis using miniaturised ultrasound-assisted
extraction and GC-MS revealed that PS-NPs affected the bioaccumulation and metabolism of
PHE and its metabolites (OH-PHEs). Flow cytometry with PS-NPs labelled with a green
fluorophore (dragon green) demonstrated that PHE enhanced the cellular uptake of PS-NPs.

These findings indicate that the interaction between nanoplastics and phenanthrene can
significantly modify toxicity and metabolic pathways in in vitro models, posing a combined threat
that may be more severe than their individual effects. In addition, this study provides clear
evidence that PS-NPs can be accumulated in zebrafish larvae after exposure alone or in
combination with phenanthrene.
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Menstrual products have been shown to contain chemicals with potential toxic effects, like
phthalates (PAEs) and per- and polyfluoroalkyl substances [1]. Since the vulvar tissue in contact
with these products has high chemical absorption capacity, the use of these products might
contribute significantly to human exposure [1]. However, the studies investigating this exposure
pathway for plastic additives are limited only to PAEs. The goal of our study was to analyze
menstrual products for 3 groups of plastic additives: PAEs, organophosphate esters (OPEs) and
alternative non-phthalate plasticizers (NPPs). Obtained data will be used to evaluate exposure
to these compounds through the use of menstrual products and their potential health risks.

A total of 10 sanitary pads, 4 panty liners and 9 tampons were analyzed with a protocol adapted
from the literature [2,3]. Human exposure through dermal contact with menstrual products was
quantified by calculating the estimated daily intake (EDIdermal). To assess the potential
carcinogenic and non-carcinogenic risks for human health the EDIdermal values were compared
with reference values established by the US EPA [4].

A total of 7 PAEs,16 OPEs, and 8 NPPs were detected in the menstrual products analyzed.
Sanitary pads had the highest Iplastic additives concentrations (median: 9901 ng/g), followed
by panty liners (median: 1935 ng/g) and tampons (median: 123 ng/g). While tampons had the
lowest concentrations for all classes of plastic additives, panty liners showed the highest ZPAEs
and ZOPEs concentrations and sanitary pads showed the highest ZNPPs concentrations. To give
an idea of the contribution of menstrual products use to plastic additives exposure, the
EDIdermal values for 2OPEs for panty liners (median: 1.16 ng/kg bw/day) were well below the
EDIs calculated by other studies for OPEs exposure through dietary intake (62-103 ng/kg bw/day
[5]), particulate matter inhalation (3.97 ng/kg bw/day [6]), but comparable with EDIs reported
for dust ingestion (1.75 ng/kg bw/day [6]). This EDI comparison example highlights the relevance
of considering consumer products as a potential exposure route. Still, risk assessment
calculations showed no potential health risks from the sole exposure to plastic additives through
menstrual products. However, it is important to note that the use of these products adds up to
exposure from other pathways and might contribute to exceed the exposure thresholds for
adverse health effects.
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Tire-related chemicals (TRCs), are receiving considerable attention as potential contaminants in
the environment. TRCs include many compounds, including over 200 rubber additives such as
antiozonants, vulcanizing or crosslinking agents. These chemical agents are introduced into the
environment through tire wear particles (TWPs) generated while driving and can migrate from
the road surface into receiving waters during precipitation events.

The Llobregat Delta (Barcelona) surrounded by various natural spaces, including some coastal
wetlands, where there are some brackish water lagoons as well as the Barcelona-El Prat airport,
was chosen to study the distribution of the TRCs present in the water and evaluate their effects
on the environment.

To monitor the water quality in the Llobregat Delta, 3 samplings were conducted in January
(without rain events), February (light rains), and March (heavy rain) 2024.

A total of 75 grab samples of road runoff and surface water were collected from the Llobregat
river close to the Barcelona-El Prat airport (Parking T1/T2), the C-32 road, and the C-31 road,
from the extensive network of open canals used for irrigation of Baix llobregat, and from llla, la
Ricarda, la Roberta, and las Filippinas-Remolar ponds.

To estimate the occurrence of TRCs, the samples were extracted using solid phase extraction
and analyzed by liquid chromatography coupled to quadrupole-time-of-flight mass
spectrometry (LC-QTOF-MS), by applying sophisticated wide-scope target screening workflows
by using the Bruker timsTOF Pro2 platform, powered by the latest parallel accumulation serial
fragmentation (PASEF®) technology, with its proven robustness, high sensitivity and fast MS/MS
acquisition. Over 3000 different pollutants including 80 TRCs were screened in the samples.

This environmental screening demonstrated that most of TRCs can enter the water cycle during
rainfall. For most TRCs (i.e., 1,3-diphenylguanidine, dicyclohexylamine, and 6PPD-quinone), it is
clearly evident that after intense rainfall the concentrations tend to increase, especially in the
sampling points near the highway bridges, the Llobregat river, the open canals, and the Parking
T1/T2.
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In recent years, the recycling of rubber materials has emerged as a significant contributor to
circular economy and sustainable development. Despite this, rubber contains large amounts of
various polymers and additives, many of which are individually recognized as toxic to the
environment[1]. The release of these substances could potentially increase at the last stages of
the useful life of rubber products, raising additional concerns regarding recycled rubber[2].The
degradation of these materials can form small, inhalable particles of size PM2.5 and PM10
which, although not airborne, can be suspended by wind or human activity, and as such are
considered potentially inhalable particles (PIP).

One of the most well-known applications of recycled rubber is the production of artificial
flooring, typically used in children’s playgrounds and running tracks. These floor tiles are made
by crumbing used rubber and binding the granules back in the desired shape with the use of a
polymeric resin. Both recycled rubber and resin can contain plasticizers, like organophosphate
esters (OPEs), phthalates and phthalate substitutes, benzothiazoles (BTHs), benzotriazoles
(BTRs), and bisphenols (BPs). All of these families are known to pose a significant threat to
human health due to their ability to bioaccumulate, making exposition to them dangerous even
at low concentrations [3][4].

PIP cannot be collected with regular air sampling methods, so alternative techniques are
needed. In this study, PIP of size PM2.5 and PM10 were sampled using field resuspending
chamber patented by IDAEA-CSIC [5]. The rubber flooring of 8 parks and tracks from Barcelona
was sampled, and their PIP extracted from air filters by a simple ultrasound extraction and
analysis with liquid chromatography coupled to mass spectrometry (LC-MS) for the detection
and quantitation of the previously mentioned plasticizer families. Results show a remarkable
efficiency for monitoring these compounds in PIP deposited on the ground.
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Microplastics (MPs) are emerging pollutants found worldwide, not only in environmental
matrices but also in the food web. Due to their filter-feeding behavior and integral consumption
mollusks represent one of the main human exposure pathways for humans to pollutants. The
present study aimed to establish optimal removal rates of MPs in cultivated or harvested edible
bivalves currently on the market. The effect of the depuration time, one of the easiest
parameters to control, on MPs removal rates was also investigated. Samples of three species
(mussels, oysters and wedge clams) were directly collected from a producer at three different
depuration times (non-depurated, standard depuration -24 hours for mussels, 2 hours for wedge
clams and 72 hours for oysters- and extended depuration -48 hours for mussels, 5 hours for
wedge clams and 96 hours for oysters). The most abundant detected morphology corresponded
to fibers, being >90% of the total MPs regardless of the species and depuration time. Standard
depuration rates were linked to a 50%, 26% and 26% reduction of MPs in mussels, oysters and
wedge clams, respectively. In turn, extending the depuration treatment did not significantly
improve the depuration rate, as overall depuration rates reached only 46%, 43% and 32% in
mussels, oysters and wedge clams, respectively. The total ingestion of MPs through the
consumption of these species was estimated for the adult population. Exposure values were
calculated in a range between 2,508 (P95: 6,184) and 4,692 (P95: 12,121), depending on the
depuration stage. In terms of fibers length, this means a yearly mean accumulated consumption
of 4.5, 2.4, and 2.7 m of fibers for non-depurated, standard depurated and extended depurated
mollusks, respectively.
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Los microplasticos (MPs) son particulas poliméricas sintéticas o semisintéticas, de tamario entre
1 um y 5 mm, insolubles en agua y persistentes en el medio ambiente 1. Los MPs de menor
tamafio pueden absorberse sistematicamente 2, lo que provoca graves problemas de salud,
especialmente a nivel hepatico e intestinal 3-5.

El estudio tiene como objetivo determinar los niveles de MP en bebidas, considerando el envase
para poder calcular la ingesta total de MP a través de la dieta.

Se han analizado diferentes muestras de agua del grifo procedente de Plantas Potabilizadoras y
de casas particulares (n=5, 1000L), agua embotellada de diferentes localizaciones (n=3, 30L) y
refrescos de cola (n=3, 4L), de limdn (n=3, 4L), cerveza (n=2, 4L) y vino (n=3, 4L) procedentes de
diferentes envases. En primer lugar, se realizéd una etapa de digestidn para eliminar la materia
orgdnica. Esto implicé una combinacién de hidrdlisis alcalina con hidréxido de sodio (KOH, 2 M)
con agitacién durante 2 dias a 40 °C. En segundo lugar, se realizé una hidrélisis enzimdatica con
celulasa durante 72 horas, seguida de oxidacién con peréxido de hidrégeno (H202, 33-35%) a
40 °Cy agitacién suave durante 24 horas.

Posteriormente, se aislaron los MPs utilizando un sistema de filtracidn al vacio, con un filtro de
politetrafluoroetileno de 47mm y un tamafo de poro de 10 um. Una vez aislados, se observaron
mediante un microscopio estereoscépico (LEICA MZ10) acoplado a una camara (FLEXACAM C1),
registrando su tamafio, forma (particula, film, pellet, fibra,...) y color.

A continuacion, fueron identificados mediante espectroscopia infrarroja por transformada de
Fourier (FTIR) o, para tamafios mas pequefios, espectroscopia RAMAN. Finalmente, utilizando el
software Omnic Picta, los espectros resultantes se compararon utilizando bibliotecas internas y
disponibles comercialmente (HR Nicolet Sampler Library, Hummel Polymer Sample Library,
Polymer Laminate Films y Wizard Library).

Algunos de los resultados preliminares obtenidos muestran que:

e Todas las bebidas analizadas presentan contaminacién por MPs. Aunque se encuentran
concentraciones mas altas en los refrescos. Esta contaminacidn parece provenir no sélo del
embalaje sino también del proceso de fabricacion. Ademas, el agua del grifo contiene una
concentracién muy baja de MPs en comparacidn con el agua embotellada.

e La diversidad en el color y morfologia de las particulas encontradas (fragmentos, peliculas y
fibras) indica multiples fuentes de contaminacion.



e Estos resultados subrayan la necesidad de continuar con los estudios para comprender mejor
la magnitud y las fuentes de contaminaciéon por MPs en productos de consumo.
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Children spend most of their day in indoor environments. The European InChildHealth project
aims to identify determinants for indoor air quality (IAQ) and evaluate their health impacts.
Plasticizers and flame retardants (FRs), constituting organophosphate esters (OPEs) and
phthalate esters (PEs), are typically found in indoor air. They are extensively used as functional
additives in plastics, textiles, electronic equipment, furniture, and building materials and are
therefore ubiquitous in the indoor environment [1]. Studies have shown their adverse health
effects associated with exposure, which led to the legal restriction of some of these components
and the production of alternative plasticizers (APs) [2]. The aim of this study was to determine
the concentrations of the compounds to which children are exposed through inhalation in
homes and schools.

Sampling time was carried out to cover the occupational time of children in schools at daytime
(6 locations; 8 h/day) and in houses at evening/night-time (5 locations; 15 h/day) during a week,
using an adapted protocol from the literature [3].

A total of 8 OPEs, 5 PEs and 6 APs were detected in the sampling locations. The indoor
concentration of analysed compounds was higher (median: 284 ng/m3) than the outdoor
concentrations (median: 84 ng/m3). For all sampling locations 3PEs had the highest relative
contribution (>70%), in indoor environments the relative contribution of 3OPEs and ZAPs was
higher (median OPEs: 2.18% - median APs: 15.0%) than in outdoor environments (median OPEs:
1.82% - median APs: 1.93%). The most abundant compounds were diethyl phthalate (6.35-371
ng/m3) and dimethyl phthalate (2.45-72.6 ng/m3). Both compounds are used in cosmetics as
fragrance ingredients. Compounds were detected within the range of previous studies [3,6]. This
study shows the abundance of flame retardants and plasticizers, especially in indoor
environments. The detection of recently emerged APs shows their relevance in indoor air
monitoring and the need for research on their potential health impacts.
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Humans are exposed to micro- and nanoplastics (MNPLs) basically through dermal, respiratory
and ingestion routes, generating for example ROS effect at cytoxicological level in alveolar basal
epithelial cells [1]. In this study we aimed to develop a robust analytical methodology to evaluate
the presence of MNPLs in complex human matrices to further study human excretion routes
after MNPLs exposure.

Different protocols have been tested using lyophilized human stool samples, including i) toluene
extraction; ii) soft and strong basic followed by acid attacks; iii) hydrogen peroxide treatment
for organic material reduction followed by basic and acidic attacks; and iv) Fenton reactive
consisting on a combination of hydrogen peroxide with Iron catalyst for organic material
reduction followed by strong acid attacks. The final supernatant was filtered by 0.7 um glass
fiber filters and then extracted by ultrasonic bath by means of toluene and analyzed by size
exclusion liquid chromatography coupled to high resolution mass spectrometry equipped with
an atmospheric-pressure photoionization source as described elsewhere [2].

The main results showed that the best extraction methodology was (iv) involving the digestion
of 0.5-2 g lyophilized sample with Fenton reactive followed by centrifugation and filtration of
the supernatant. Afterwards, the filters are digested with strong nitric acid attack. After, the
mixture is eluted from the filter and cleaned with HPLC water followed by ethanol. Then the
filters are dried overnight and extracted by toluene in an ultrasonic bath followed by
evaporation under nitrogen stream. The final analysis is carried out by suspect screening
acquisition protocol with SEC-APPI-HRMS working in full scan (500 — 3,000 Da) at 15,000 FWHM
of resolution under isocratic conditions [2]. The main quality parameters for target polymers
(polyethylene, polypropylene and polystyrene) were ranging from 40-55% of recovery rates with
a reproducibility below 28% (expressed in %RSD) and method limits of quantification up to 0.5
ng/g in dry sample.

The analysis of 10 volunteer samples denoted the presence of PE and PP at low quantification
levels as well as the presence of polysiloxanes.
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Raman spectroscopy enables a study of the interaction of light from a monochromatic laser
source with the molecules present in a sample [1]. Advantages of Raman include little need for
sample preparation and a natural spatial resolution as sharp as 1 um. It therefore offers one of
the most powerful spectroscopic techniques to identify microplastics (MP) in an environmental
sample [2]. However, many microplastics are black and strongly absorb light of all wavelengths
typically used in Raman spectroscopy. This can result in reduced or complete attenuation of the
signal intensity. The thermal effect may alter the sample's chemical structure or even destroy
the sample, thus losing one of the main advantages the Raman technique offers. This has aimed
to develop a method to expose black particles to a laser beam without causing sample
destruction with the hypothesis that cooling prevents sample destruction and allows the use of
higher laser power, resulting in improved signal recording. Here, we tested a total of nine plastic
items of polypropylene (PP), polyethylene (PE), polystyrene (PS), three different items of
polyethylene terephthalate (PET), acrylonitrile butadiene styrene (ABS), and two different
samples of tire wear particulates. We analysed these samples with a Wasatch Photonic WP
785XM semi-integrated Raman Spectrometer (Wasatch Photonic, WP, Morrisville, USA),
equipped with a 785 nm diode laser, a spectral resolution across the fingerprint range 400-2100
cm-1 and a resolution of 8 cm-1. We collected spectra using different combinations of laser
power and exposure time to obtain a good compromise between spectra quality and time
needed for the measurements. The laser power was typically in the range of 45 to 450 mW, and
integration time between 100 and 400 ms. We acquired the spectra using ENLIGHTEN™ 3.2.36
spectroscopy software (Wasatch Photonic, WP, Morrisville, USA) and identified plastic polymers
by comparing the spectra with those of an in-house built library. We tested two cooling systems
to prevent burning: 1. A CP-040HT Peltier-Thermoelectric Cold-Plate Cooler (TE® Technology Inc,
Traverse City, Ml) at a temperature of -4.6 £ 0.2 °C; 2. Adding a drop of deionised water on top
of the particles.

MP made of PE, PS, and ABS resisted laser power up to 135 mW before smoke or burning was
observed. In contrast, microplastics made of PET were far more resistant. The use of the cooling
system enhanced the resistance of the test materials to the laser power; however, it did not
prevent surface damage. In general, the addition of a drop of water on the sample allowed us
to increase both the laser power and the sample exposure time to the beam, preventing both
smoke formation and surface damage. The addition of a water drop worked better for fragments
since fibres tend to float on top of the water surface. This work affords an inexpensive and easily
applicable solution to overcome the issue of black particle analysis.
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The knowledge of the polymeric composition of microplastics (MPs) is crucial as it provides
useful information on the resistance, durability, and degradability of these materials, thereby
aiding in the control of this contamination?. However, there is currently a lack of reliable
standardized methods for the identification and characterization of MPs. This study employs
different techniques in a complementary manner to identify and characterize MPs commonly
found in the environment.

A total of 10 types of plastics were collected: polystyrene (PS), polyethylene terephthalate
(PETE), polyethylene (PE), high- and low-density polyethylene (HDPE and LDPE, respectively),
polyvinyl chloride (PVC), polypropylene (PP), polytetrafluoroethylene (PTFE), polyamide (PA,
Nylon 6,6), and polycarbonate (PC). Their chemical identification was analyzed using Fourier-
transform infrared spectroscopy with attenuated total reflectance (FTIR-ATR). Additionally, the
samples were observed using light microscopy and scanning electron microscopy (SEM). Staining
with 12 different dyes was performed to improve the identification of microplastics. This study
confirms the effectiveness of the FTIR technique in identifying different polymers based on the
unique vibrational modes in the resulting spectra. SEM images revealed that PETE, PE, PVC, PS,
HDPE, and LDPE exhibited smooth, non-porous surfaces, while PP, PC, PTFE, and PA (Nylon 6,6)
showed roughness and porosity. These results were consistent with optical microscopy studies
using different dyes, which showed that plastics with higher porosity (PP, PA (Nylon 6,6), and
PTFE) were more prone to staining (using thorin, bromocresol green, lucifer yellow, alizarin,
amide black, and phenol red). Nile Red produced marked staining in PVC, PP, PTFE, and PA
(Nylon 6,6), and to a lesser extent in PC.

This research demonstrates the significant potential of combining these three techniques for
the more accurate identification of MPs.
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La contaminacidon por microplasticos en el agua es un problema creciente que afecta a los
ecosistemas acuaticos y a la salud humana. Estos diminutos fragmentos de plastico pueden
permanecer en el medio ambiente durante cientos de afios y, ademads, estudios recientes han
mostrado su capacidad para liberar metales contenidos en su estructura o adsorberlos en su
superficie actuando como potenciales vectores de contaminacion. Por tanto, es necesario el
desarrollo de nuevos tratamientos de aguas residuales que permitan la eliminacion de este tipo
de contaminantes particulados. En este sentido, y en linea con los objetivos de desarrollo
sostenible, se estan estudiando tratamientos alternativos de aguas residuales basados en la
naturaleza. En estudios previos de nuestro grupo de investigacion se ha demostrado el potencial
de un sistema de tratamiento de aguas terciario basado en la capacidad filtradora de la Daphnia
magna (crustaceo plancténico del orden Cladocera) para la eliminacidn de particulas < 30um,
bacterias, nutrientes y algunos microcontaminantes [1].

En el presente estudio, mediante experimentos controlados de laboratorio, se ha investigado la
adsorcién de metales (Pb y Zn) en micro plasticos comerciales (MPs) de diversos tamarios (10-
20um y 53-63um) y composiciones (polietileno (PE) y poliestireno (PS)). Los resultados
obtenidos indicaron que los MPs de PE y PS pueden adsorber cantidades significativas de
metales y que el porcentaje adsorbido depende de factores como el tipo de metal, la
concentracién de este y el tamafio de particula del MP. Adicionalmente, se estudié también el
efecto de la presencia de los mismos micropldsticos en la capacidad de filtracion y eliminacion
de metales por parte de la Daphnia magna. En este sentido, se verificé la capacidad de Daphnia
magna para acumular MPs en su tracto digestivo y el efecto de la presencia de MPs en Ila
eliminacién de otros contaminantes (metales) por parte de las Daphnias.
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La identificacion y caracterizacion de microplasticos (en adelante, MPs) en entornos
continentales es un campo de estudio relativamente reciente y cada vez mas demandado!™. El
presente trabajo pretende cuantificar y caracterizar los MPs presentes en 5 lagos aragoneses
ubicados en el Pirineo (Acherito, Estanés, Marboré), el Valle del Ebro (Chiprana) y el Sistema
Ibérico (Navajo de la Pardina), y asi evaluar la situacidn actual relativa a MPs a escala regional,
considerando un gradiente altitudinal, latitudinal y de impacto antrépico. Los lagos
seleccionados se sitian en Espacios Naturales Protegidos y son elementos icénicos del paisaje y
del patrimonio natural.

Durante el verano y otoiio de 2023 se tomaron 2 réplicas de 1 litro de agua superficial y de 2
litros a maxima profundidad usando una botella Niskin. Las muestras se filtraron en filtros de
polietersulfona de 0.45um y se realizd una digestiéon con H202 al 15% durante 48h (509C).
Después se filtraron en un nuevo filtro y se exploraron en lupa estereoscdpica. La cuantificacién,
composicion y caracterizacion de las particulas segun la forma (fibra, fragmento, pellet), tamafio
y color concluyd con el analisis de al menos el 25% de cada filtro mediante microscopia de
Transformada de Fourier (UFTIR).

Los resultados preliminares muestran concentraciones de hasta 4 MPs/litro, con el maximo de
concentracién observado en el Navajo de la Pardina. Estos resultados iniciales sugieren, a priori,
que las diferencias pueden responder a la carga de actividad humana que soportan los sistemas
lacustres. Asi, los ibones pirenaicos de Marboré y Estanés, con mayor altitud y dificultad de
acceso, presentan concentraciones en el rango inferior de este estudio, mientras que el Navajo
de la Pardina, que recibe constantes visitas por su atractivo ecoldgico y recreativo, y la Salada
de Chiprana, proxima a actividad industrial, agricola y urbana, muestran concentraciones mas
elevadas.

No obstante, conviene considerar estas concentraciones con cautela, puesto que todas las
particulas confirmadas como pldsticos son fragmentos y pellets >40um, mientras que alrededor
del 35% de las particulas analizadas fueron fibras, con una anchura < 30um. Esto podria revelar
la limitacién de la técnica de andlisis hacia las particulas de menor tamafio y suponer una
subestimacion de la concentracion de MPs. En definitiva, la concentracidn de MPs puede servir
como indicador antrépico sobre un sistema natural continental. Por ello, es necesario invertir
mas esfuerzos en estandarizar los protocolos de extraccion y analisis de MPs.

Este trabajo ha sido financiado gracias a los proyectos POSAHPI-2 (PID2022-1431460B-100) y ASAH-AS (OAPN 2021,
ref 2799/2021). Isabel Marin Beltran recibié financiacién de la Fundacdo para a CiEncia e a Tecnologia (FCT) -
Convocatoria Estimulo al Empleo Cientifico, Apoyo Individual 2017 (CEECIND/03072/2017).
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The Mediterranean region annually attracts approximately one-third of global coastal tourism,
a significant contributor to plastic pollution. This study examined the presence of microplastics
(MPs) sized between 10 um and 5 mm in sand from seven tourist beaches along the Valencia
province coastline in Eastern Spain, which are regularly cleaned. Sampling campaigns were
performed in the winter and in the summer 2022 to evaluate the impact of high tourist activity.
The methodology employs density separation with a Sediment Microplastic Isolation (SMI) Unit,
conventional visual inspection and ATR-FTIR analysis [1]. Additionally, automatic quantification
and identification of the smallest polymer particles was done by YFTIR using silicon filters
transparent to the IR. All beaches were polluted with MPs. Results showed significantly higher
average MP concentrations in summer (339 + 92 MP kg-1 by stereomicroscopy and 339 + 189
MP kg-1 by uFTIR) compared to winter (71 £ 92 MP kg-1 and 143 + 85 MP kg-1) (p < 0.05). Fiber
forms of MPs predominated, with polyethylene (PE) and halogenated polystyrene (CI-PS and Br-
PS) being the most prevalent polymers, sourced likely from food packaging, swimming
equipment, and fishing nets. Ecological risk assessment, conducted using the Pollution Load
Index (PLI), Hazardous Index (HI), and Risk Quotient (RQ), indicated a potential moderate to high
risk depending on the applied approach. In general, while PLI values point to a low pollution load
of MPs in the samples; the chemical toxicity, as evidenced by the HI values and the resulting
ecological risk cannot be overlooked. Additionally, RQ results from the summer campaigns
suggest a potential risk to the environment in Malvarossa and Gandia beaches. This underscores
the impact of their proximity to large urban areas on the MP pollution of the coast. These
findings provide a comprehensive insight into MPs in beach sand and highlight the need for more
effective pollution management strategies.

Acknowledgements — This study forms part of the ThinkInAzul programme and was supported by MCIN with funding
from the European Union Next Generation EU (PRTR-C17.11) and the Generalitat Valenciana. V. Soursou also
acknowledges her pre-doctoral contract by the Grant ACIF/2021/408, funded by the Generalitat Valenciana.
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High-mountain freshwater environments are commonly considered pristine areas where
anthropogenic impact is lowl. However, the intensification of human tourist activities in these
regions has led to the spread of plastic pollution2,3,4. Our study explores and quantifies the
influence of mountain tourism on plastic transport and storage in riparian headwater stream
ecosystems as they are the sources to downstream ecosystem exports. The study areas are
located in the Pyrenees of Andorra and Catalonia, which show different levels of human
pressure, associated with presence of touristic villages, ski resorts and hiking areas, and
encompass different pollution management strategies. To approach the objective, we
developed survey protocols for plastic quantification and identification in the riparian area,
stream water column, streambed sediments and epilithic biofilms5. We will present the results
of macro- (> 5 cm) and mesoplastic (50 — 5 mm) presence in riparian areas, which are indicative
of the link between tourism activities and stream plastic pollution. Results indicate that riparian
areas act as transient storage zones of larger plastics, with higher values around the influence
area of ski resorts (531 MacP ha-1 + 209) than around urban areas (328 MacP ha-1 + 249) in both
countries. In contrast, the chemical composition of plastics did not reflect differences among
the different tourism pressure. The holistic approach of this study demonstrates how mountain
tourism can contribute to plastic pollution and confirms that fluvial ecosystems, even those
located in headwaters at high elevations, are remarkable sources of plastic pollution that
eventually will be transported downstream.

[1] Price, M.F., 2015. Mountains: A Very Short Introduction. Oxford University Press.

[2] Allen, S., Allen, D., Phoenix, V.R., Le Roux, G., Dur’antez Jim’enez, P., Simonneau, A., Binet, S., Galop, D., (2019).
Atmospheric transport and deposition of microplastics in a remote mountain catchment. Nat. Geosci. 12 (5), 339—
344, https://doi.org/10.1038/s41561-019-0335-5.

[3] Parolini, M., Antonioli, D., Borgogno, F., Gibellino, M.C., Fresta, J., Albonico, C., De Felice, B., Canuto, S., Concedi,
D., Romani, A., Rosio, E., Gianotti, V., Laus, M., Ambrosini, R., Cavallo, R., (2021). Microplastic contamination in
snow from western Italian alps. Int. J. Environ. Res. Publ. Health 18 (2), 768.
https://doi.org/10.3390/1JERPH18020768, 2021, Vol. 18, Page 768.

[4] Margenat, H., Guasch, H., le Roux, G., Vila-Gispert, A., Cornejo, D., Chouache, L., Marti, E., Sonke, J. E., el Zrelli, R.
B., Laffont, L., & Hansson, S. v. (2024). Distinct dynamics in mountain watersheds: Exploring mercury and
microplastic pollution—Unraveling the influence of atmospheric deposition, human activities, and hydrology.
Environmental Research, 242. https://doi.org/10.1016/j.envres.2023.117760

[5] Margenat et al. (2021). Guidelines of field-tested procedures and methods for monitoring plastic litter in
Mountain riverine Systems (PLASTIC@PYR project). DOI: http://dx.doi.org/10.20350/digitalCSIC/13880
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Challenges posed by rapid urbanization, climate change, and the increased frequency of extreme
weather events are forcing cities to adapt a new urban water management. Stormwater
harvesting represents a prospective local resource, particularly in densely populated arid regions
marked by severe water scarcity. Among these, deployment of stormwater blue-green
infrastructure (BGI) is a promising practice to mitigate flood risk, while recharging aquifer and
reducing combined sewer overflows [1]. However, urban stormwater, significantly impacted by
anthropogenic contaminants from sources such as consumer product degradation, buildings and
construction materials, automotive wear, littering, and road infrastructure, can be carrier of
hazardous substances into the environment. Despite the detection of legacy and (un)regulated
contaminants (e.g., pesticides, PPCPs, anti-corrosion agents, plastic and rubber additives) in
various water sources, there remains a lack of scientific knowledge on the source, transport, and
fate of new chemicals of concern due to insufficient monitoring in the urban water cycle [2]. For
instance, blue-green infrastructure may fail to effectively remove persistent, mobile, and toxic
(PMT) organic compounds, allowing them to enter surface and ground waters. This study
focuses on urban stormwater “first flushes” from various sites across three districts in Barcelona,
collected from March to April 2022. The sampling design included conventional and pedestrian
street runoff, rainwater and BGI effluents. Grab samples were analyzed using an evaporative
enrichment methodology. 34 contaminants of urban interest, were quantified using a targeted
LC-HRMS method. All targets were detected in at least one sample, with benzenesulfonamide,
1,3 diphenylalanine, di-n-butyl phosphate, tolytriazole, and TCPP being the most abundant and
ubiquitous, with median concentrations exceeding 100 ng L-1. BGI effluents showed lower load
contamination load compared to influent runoff waters, although various substances are
eluding removal capacity of these stormwater treatment.

Eventually, HRMS/MS data measured via data-independent acquisition mode were
retrospectively analysed crossing an internal library of compounds related to Tire Wear Particles
(TWPs) reported in literature. Several of the latter were identified in street runoff samples.

Monitoring urban stormwater quality is crucial to prevent risks for receiving surface and ground
waters and to ensure the safe use of enlarged water supplies.

Acknowledgements — The authors thank the project URBANWAT (WaterJPI-JC-2018_16) for the foundation of the
current work. This study was supported by the “Agencia Estatal de Investigacion” from the Spanish Ministry of Science
and Innovation and the IDAEA-CSIC, a Centre of Excellence Severo Ochoa (CEX2018-000794-S), through its program
SYNERGY Projects financed with Severo Ochoa funds. This work was also supported by the Spanish Ministry of Science
and Innovation through the project WATERPOLLUT (PID2022-1385560B-C21) and the Ageéncia de Gestié d’Ajuts
Universitaris i de Recerca (Beatriu de Pinds 2020 (grant no. BP 00280)).
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Tire-Road Wear Particles (TRWPs) generated from the abrasion caused by the interaction
between vehicle tires and road surfaces are a major source of microplastics. Their accumulation
on road surfaces and the consequent transport into water sources after rain events cause water
contamination and can affect the biota. Moreover, additives used during manufacturing can
leach into the environment and further react and transform, which raises ecological and health
concerns [1].

This study aims to assess Tire Rubber Additives (TRAs) and their transformation products (TPs)
in water sources. Specifically, the area chosen is that of the Llobregat River Delta (Catalonia,
Spain) comprising the second-biggest Spanish airport surrounded by urban, agricultural,
industrial, and natural protected spaces. Sampling campaigns were conducted before and after
rain events to monitor the effect of road runoff on TRAs and TPs concentrations.

Instrumental analysis was conducted with the latest Bruker timsTOF Pro2 platform, powered by
parallel accumulation serial fragmentation (PASEF®) technology, with its proven robustness,
high sensitivity and fast MS/MS acquisition. A wide-scope target and suspect screening method
for common TRAs was implemented and included N,N'-substituted p-phenylenediamines
(PPDs), benzothiazoles, benzotriazoles, and cyclic amines, and TPs. Sample preparation was
optimized for the studied matrix and involved concentration and clean-up of the samples
through solid phase extraction with Oasis HLB cartridges.

Preliminary results on the study areas showed an increase in these compounds in river water
samples after a rain event at concentrations ranging from few ng/L (6PPD-quinone) to 1 pg/L
(1,3-Diphenylguanidine).

The potential environmental impacts of TRWPs are still unknown, mainly due to the lack of
reliable data, the limited number of samples studied, the diversity of compounds, and the
methodological challenges. This method will allow the monitoring of TRAs and TPs in
environmental matrices and give tools for risk assessment.

Acknowledgments — The authors acknowledge the support of the Economy and Knowledge Department of the Catalan
Government through Consolidated Research Group (SGR01150 and SGR00986). This work falls under the TRANSIT
national project (P1D2022-1386230A-100) funded by the Spanish Ministry of Science and Innovation.
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El problema de la contaminacién plastica representa un importante desafio para la comunidad
cientifica, especialmente debido a su persistencia en el medioambiente y, en particular, en los
distintos cursos del agua. La fragmentacién genera particulas cada vez mdas pequefias,
alcanzando tamafios menores a 1 um, conocidas como nanoplasticos (NPs). Las tecnologias
convencionales empleadas en las Estaciones Depuradoras de Aguas Residuales (EDARs) y
Estaciones de Tratamiento de Agua Potables (ETAPs) no logran eliminarlos completamente,
detectandolos incluso en el agua potable [1]. En este contexto, resulta fundamental desarrollar
tecnologias eficaces que aseguren su completa eliminacidn. Los procesos de oxidacién avanzada
resultan prometedores para la eliminacién de contaminantes organicos recalcitrantes. Este
estudio se centra en la evaluacion de la eficiencia del proceso de ozonizacién catalitica en la
degradacion de NPs. Las reacciones se realizaron en un sistema semicontinuo en un reactor de
vidrio tipo tanque agitado a 20°C, utilizando nanoplasticos de poliestireno (PS) como
contaminante modelo (20 mg L-1), con un tamafo promedio de particula de 0,140 um. Se
examino tanto la ozonizacién simple, sin catalizadores, como en presencia de catalizadores
homogéneos y heterogéneos. La ozonizacion simple, empleada habitualmente como etapa de
desinfeccidn, dio lugar a una reduccién del peso molecular de los NPs, pero no es efectiva para
su mineralizacion por lo que puede resultar en un problema adicional. Con la adicién de iones
metdlicos como catalizadores se logré una disminucion de la turbidez de hasta un 65% y una
mineralizacién del 70% con una dosis de 1 mM de Co2+ y de ozono de 5 mg min-1. A partir de
estos resultados, se desarrollaron catalizadores heterogéneos basados en cobalto para evitar la
contaminacion secundaria y permitir la recuperacion y reutilizacion de los catalizadores. Para
ello, se exploré el desarrollo y aplicacion de catalizadores estructurados debido a las limitaciones
asociadas con los catalizadores en polvo. En conclusion, la ozonizacidn catalitica se presenta
como una alternativa prometedora para la eliminacién de NPs del agua.

Agradecimientos — Este trabajo ha sido financiado por el Ministerio de Ciencia e Innovacion de Espafia a través del
proyecto PID2020-112674RB-100.
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The use of plastics is a global concern problem due to their persistence and accumulation in the
environment, resulting in the contamination of oceans, soils, and harm to the wildlife. A
promising solution to this crisis is bioplastics, produced from renewable sources such as starch
or corn, that can be biodegraded under different conditions1. However, for bioplastics to be a
sustainable alternative, it is crucial to determine whether the organisms present in conventional
activated sludge (CAS) in wastewater treatment plants (WWTPs) can efficiently degrade or
reduce them.

In this context, we evaluated under laboratory conditions the elimination of different
(bio)microplastics, possible leaching of plastic additives and related compounds facilitated by
CAS organisms during an exposure time of 15 days. With this aim we exposed two commercial
garbage bags made of polylactic acid (PLA) and polyethylene (PE) fragmented to microsize and
PLA micropellets. The analysis of fuel-based (bio)microplastics was carried out by size exclusion
chromatography coupled to high resolution mass spectrometry equipped with an atmospheric
photoionization source (SEC-APPI-HRMS) while PLA analyses were done using pyrolysis-gas
chromatography coupled to HRMS. In the case of plastic additives, the analysis was done by
means of reverse phase liquid chromatography coupled to HRMS equipped with an electrospray
ionization source2.

The results show that both PLA bag and PLA micropellet have high percentages of
biodegradation reaching up to 90% of degradation ratio by the microorganisms present in CAS,
whereas the PE shows a negligible. In the case of plastic additives, the results of the
biodegradation experiment in the spiked samples showed that, after fifteen days of exposure,
approximately 80% of the additives studied were degraded up to 65% in some cases. Finally, the
leaching of some plastic additives during microbial treatment was confirmed during the whole
experiment.

Acknowledgements — This work was supported by BIOPLASTICMENT project (ref. CNS2022-135615) from the Spanish
Ministry of Science and Innovation.
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En Catalunya desde el afio 1981 (Llei 12, 1981, Generalitat de Catalunya) es obligatoria la
restauracion de los espacios afectados por las actividades mineras. Esta comprende 3 fases
principales: el modelaje de la morfologia final del terreno, la reposicion del suelo y la
recuperacion de la vegetacién y la fauna. Para la restauraciéon del suelo a menudo se construyen
los llamados tecnosoles, “suelos técnicos a la carta”, con materiales minerales de rechazo
mezclados con enmiendas orgdnicas, tales como los biosélidos [1]. Estos ayudan a la
colonizacion bioldgica de estos materiales inertes al aportar materia organica y nutrientes. Sin
embargo, los lodos de depuradora también llevan asociados productos indeseables tales como
metales, contaminantes organicos y microplasticos (MPs). En el presente trabajo se han
muestreado (afio 2023) los suelos restaurados en 1996 de la cantera Dos Maries de Alcover
(Tarragona). Para ello se han analizado los MPs de los distintos horizontes de tecnosoles
construidos con y sin biosélidos, y del suelo con el bosque original. Para la construccién de los
tecnosoles enmendados se aportd una dosis Unica de lodo de depuradora urbana a razén de 50
t de lodo seco/ha. Los resultados indican que tanto el suelo original como los tecnosoles sin lodo
contienen entre 100 y 200 MPs por kg. Sin embargo, los suelos que recibieron lodos hace 27
afios contienen en el horizonte superficial entre 1600 y 2500 MPs por kg. Las fibras y filamentos
son la morfologia mas abundante (90%) y los andlisis mediante IR indican que el poliéster es el
polimero mas abundante, seguido de polipropileno, acrilico y polietileno. Las particulas estan
formadas principalmente por ftalato de polietileno, polietileno, polipropileno y poliuretano. La
contaminacidon por microplasticos no parece movilizarse hacia horizontes inferiores, y se
correlaciona con las concentraciones de Pb y Zn.

Agradecimientos — Proyecto ECOFARMERS. Ministerio de ciencia e innovacién. PID2020-114334RB-100

[1] Carabassa, V. 2020. Valoritzacid de residus organics en tecnosols i avaluacié de la restauracié d’espais degradats.
Tesis Doctoral. Universitat Autonoma de Barcelona-CREAF.



POSTER 12 - Assessing the uptake and impact of plastic additives on
plants grown in a hydroponic system under a reclaimed water scenario

M.P. Garcia-Moll™?, H. Beral*?, L. Alonso>?, L.H.M.L.M. Santos?, G. Buttiglieri®?, S.
Rodriguez-Mozaz!*?

() catalan Institute for Water Research (ICRA-CERCA), C/ Emili Grahit 101, 17003 Girona, Spain
() University of Girona, Girona, Spain

mpgarcia@icra,cat, Tel: +34-685526586

Increasing population and climate change-driven droughts have heightened demands for quality
freshwater. In the Mediterranean Area, 20% of the population face constant water stress,
increasing to over 50% affected in summer. Consequently, water reclamation strategies are
urgent, including for crops production. Despite related regulations (e.g., EU 2020/741), irrigation
with reclaimed water still faces technical, economical, and social barriers. However, food safety
is paramount to prevent health risks. Reclaimed water may contain a wide variety of organic
micropollutants, including plastic additives, that may not be entirely removed during treatment,
posing risks of entering the food chain.

This study examines the uptake and bioaccumulation of selected plastic additives as well as the
generation of transformation products (TPs) in a hydroponic system with Carex (Carex
praegracilis) and lettuce (Lactuca sativa) grown for phytoremediation purposes and for crops
production, respectively. Seven additives, which are related to textile, packaging, and tire wear
particles, were spiked in the irrigation water, namely: benzotriazole-1H (BTR), bisphenol S (BPS),
1,3-dio-tolylguanidine (DTG), hexamethoxymethylmelamine (HMMM), benzothiazole (BTZ),
tris(2-chloroethyl) phosphate (TCEP), and benzophenone-3 (BzP). Target analysis of the
additives was performed both in water and plants using UHPLC-MS/MS to evaluate their uptake
and bioaccumulation, while suspect screening for the determination of TPs was conducted with
LC-HRMS.

This research aims to enhance our understanding of plastic additives fate in water reclamation
scenarios, ensuring efficient phytoremediation and/or safer agricultural practices to protect
public health.
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Plastic debris in the ocean releases chemical compounds that can be toxic to marine fauna. It
was recently found that some marine bacteria can degrade such leachates, but information on
the diversity of these bacteria is mostly lacking. In this study, we analysed the bacterial diversity
growing on leachates from new low-density polyethylene (LDPE) and a mix of naturally
weathered plastic, collected from beach sand. We used a combination of Catalysed Reporter
Deposition-Fluorescence In Situ Hybridization (CARD-FISH), BioOrthogonal Non-Canonical
Amino acid Tagging (BONCAT), and 16S rRNA gene amplicon sequencing to analyse
bacterioplankton-groups specific activity responses and the identity of the responsive taxa to
plastic leachates produced under irradiated and non-irradiated conditions. We found that some
generalist taxa responded to all leachates, most of them belonging to the Alteromonadales,
Oceanospirillales, Nitrosococcales, Rhodobacterales, and Sphingomonadales orders. However,
there were also non-generalist taxa responding to specific irradiated and non-irradiated
leachates. Our results provide information about bacterial taxa that could be potentially used to
degrade the chemicals released during plastic degradation into seawater contributing to its
bioremediation [1].
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Plastic floating in the ocean has reached up to 250,000 tons with consequences for marine
organisms which may become entangled or ingest it [1]. Plastic also presents a large amount of
chemical additives which are added during its manufacture. In fact, up to 60%—70% of plastic
can be additives [2, 3]. These compounds, together with degradation products of the plastic
polymer, are referred to as plastic leachates and are released into the water during plastic
degradation. Several studies have demonstrated that plastic leachates can affect some marine
species [4, 5].

In the ocean, friction and, mostly, ultraviolet light promote the degradation of plastic, triggering
the release of plastic leachates that become part of the dissolved organic carbon (DOC) pool. All
that dissolved organic matter (DOM) released by plastic can alter the biogeochemistry of the
seawater, such as decreasing its pH [6] or changing the composition of the DOM already present
[5]. Plastic leachates have been also found to stimulate microbial activity in the ocean, fueling
marine bacterial metabolism [5, 7]. But it can also reduce phytoplankton photosynthetic activity
and oxygen production [4]. Phytoplankton play a crucial role in the carbon cycle and is at the
base of the marine trophic food chain. Due to its significance in ocean ecology and climate
regulation, changes in phytoplankton productivity can profoundly impact biodiversity, fisheries,
the human food supply, and global warming rates [8, 9, 10]. Therefore, it is important to
understand how plastic pollution affect these microorganisms.

This study examines the effect of plastic on ten phytoplankton species present in the
Mediterranean Sea, aiming to establish a link between plastic-induced threats to phytoplankton
development and its production of dissolved organic matter. Plastic leachates were generated
in seawater under simulated conditions occurring at the surface ocean. Then, ten phytoplankton
species were cultured in these plastic leachates and their growth, performance (including cell
size and biomass), and production of DOM were followed. The results offer new insights into
how plastic pollution affects the growth and development of marine phytoplankton and the
impact on the DOM biogeochemistry.
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In seawater, plastic releases chemical compounds with implications for marine fauna and
seawater biogeochemistry. These compounds can be additives or polymer degradation
products, and their release process is enhanced by sunlight radiation. The presence of
microorganisms in seawater also leads to rapid formation of a complex biological layer on plastic
surfaces known as 'biofilm'. This biofilm is composed of a mixture of microorganisms,
extracellular compounds, and organic matter adhering to the plastic surface, fundamentally
altering its properties and interactions in the environment. All studies analyzing plastic leaching
in seawater have used new virgin plastic, ignoring the role of biofilm in this process. This study
explores this phenomenon to understand whether biofilm presence on plastic enhances or
inhibits the leaching process in seawater.

Two experiments were conducted to study plastic additive leaching in seawater: one with low-
density polyethylene (LDPE) colonized by biofilm and another, as a control, with new LDPE
without biofilm. Plastic pieces were incubated in sterilized seawater under artificial UV and
visible radiation. In the experiment with non-colonized plastic, dark treatments were also
performed to study the effect of radiation on leaching. Samples from water, plastic, and biofilm
were meticulously collected at specific intervals. Organophosphates (OPEs) released by plastic
into seawater were analyzed using an Agilent 7890A gas chromatograph coupled to an Agilent
70008 triple quadrupole mass spectrometer.

The experiment with non-colonized plastic revealed substantial concentrations of OPEs,
indicating their potential for leaching under diverse light and darkness conditions. A notable
observation was the distinct response among various OPEs to UV exposure. These results will be
compared with those obtained from the experiment with colonized plastic. Findings from this
study are expected to offer critical perspectives in comprehending the complex dynamics of
chemical leaching associated with plastics in marine environments.
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The maritime industry is crucial in global trade and transportation but also significantly
contributes to marine pollution. One of these sources of pollution is plastic ship paints, which
can deliver micro/nanoplastics (MNPLs), plastic additives, and compounds used because of their
antifouling properties to the ocean. These substances are known to have adverse effects on
marine ecosystems. In response to the growing environmental concerns, companies are
developing biodegradable ship paints. These innovative coatings aim to provide the necessary
protective functions while significantly reducing environmental impact.

This study examines four different types of antifouling paints based on biodegradable and
nonbiodegradable bases. These paints were exposed to marine conditions in marine mesocosm
for two months. Samples consisting of 2L water at time 0 and after 2 months were taken to
evaluate the presence of MNPLs in waters coming from the antifouling paints, while 100 mL
water was taken at time 0 and every week to evaluate the leaching of any related plastic
additive. For the study of MNPLs, the samples were filtered and the filter extracted using
ultrasonic-assisted extraction with toluene followed by the suspect screening analysis by size
exclusion chromatography coupled to high-resolution mass spectrometry equipped with an
atmospheric photoionization source (SEC-APPI-HRMS) for based-foil polymers and pyrolysis
coupled to gas chromatography (GC) HRMS for biodegradable polymers1. Plastic additives were
extracted and pre-concentrated by solid phase extraction (SPE) and subsequently analyzed using
a suspect screening by reverse phase chromatography coupled to HRMS equipped with an
electrospray ionization source. Finally, the raw data from the suspect screening of plastic
additives was further processed by Compound Discoverer 3.0 software to identify any possible
related plastic additives.

The main results showed the presence of polydimethylsiloxane in all the mesocosms and
polypropylene in two of them coming either from the exposed paints or from the panels. In the
case of plastic additives, the suspect screening analysis and following different confidence’
criteria levels2, showed more than 30 plastic additives at level 1 and 2 of confidence that could
be leached either from paints or from the panels.
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Zooplankton are key components of the marine pelagic realm, serving as the primary link
between primary producers and higher trophic biotal. Among zooplankton components,
copepods are one of the most abundant and diverse groups, inhabiting nearly all marine
environments. They play a crucial role in marine food webs and global biogeochemical cycles,
making them particularly relevant for research in the context of the increasing threat of plastic
pollution in also a warmer ocean.

Recent studies have highlighted the Mediterranean Sea as a highly polluted marine environment
in terms of plastic debris?. Plastic waste enters aquatic ecosystems through multiple pathways
where it can potentially persist from decades to centuries®. Besides the potential physical effects
of plastic particles on zooplankton, it is known that plastic additives can be released during their
degradation and affect marine biota. In the case of copepods, however, little is known on the
impact of plastic additives in their physiological performance.

In this study we have investigated the in vitro interaction of selected flame retardant
organophosphate esters and plasticizers such as bisphenol A and its derivatives in relevant
enzymatic systems of three copepod species that can be found in the Mediterranean Sea: the
calanoids Paracartia grani and Centropages typicus, and the cyclopoid Oithona davisae. We
chose for the assay relevant B-esterase enzymes since previous studies in marine species have
demonstrated that some plastic additives can have significant interaction with them. Therefore,
we evaluated the in vitro inhibition of the carboxylesterase (CE) and acetylcholinesterase (AChE)
enzymes of the target copepod species after exposure to different additives at a single 50 uM
concentration for 15 min and afterwards measured the residual activity. B-esterases are
commonly adopted biomarkers of organophosphate pesticide exposure (mainly AChE), and
additionally CE are involved in the metabolism of xenobiotics as well as endogenous molecules?.

Our results revealed that most flame retardant organophosphate esters and bisphenol A
derivates inhibited CE activity, making it a suitable biomarker for assessing exposure in
zooplankton. By contrast, AChE activity was only inhibited by few compounds such as bisphenol
A diglycidyl ether and Bisphenol AF, which could alter feeding and motility activity of
zooplankton.
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Organophosphate flame retardants (OPFRs) are widely used in many industries because they
help reduce flammability. They are commonly found in plastic products, where they improve
fire safety without affecting the material's performance. These applications are seen in various
consumer goods and industrial products, including electronics, building materials, furnishings,
and textiles. However, the extensive use of OPFRs in plastics has raised significant concerns
about their potential environmental and health impacts [1].

This study aims to explore the potential hazardous impact of OPFR exposure on lung health. The
research utilized two and three-dimensional (3D) cell cultures of the A549 lung cancer cell line
to study the phenotypic effects and lipidomic alterations caused by seven OPFRs, including
tris(2-butoxyethyl) phosphate (TBOEP), triphenyl phosphate (TPhP), 2-ethylhexyl diphenyl
phosphate (EHDPhP), tris(1,3-dichloro-2-propyl) phosphate (TDCPP), tris(2-ethylhexyl)
phosphate (TEHP), tricresyl phosphate (TCP), and tris(2-chloroethyl) phosphate (TCEP).

The study evaluated cell viability, reactive oxygen species (ROS), and release of interleukin 8 (IL-
8), finding that TPhP, TDCPP, and EHDPhP were the most toxic OPFRs, as they increased ROS
levels and IL-8 production. Lipidomic profiling revealed significant alterations, with specific
OPFRs impacting lipid species associated with energy metabolism, cell death, and survival. These
changes may potentially be linked to the development of diseases such as asthma, pulmonary
fibrosis, or acute respiratory distress syndrome. This research elucidates the relationship
between OPFR exposure and its effects on human lung health.
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Introduccidn:

Los cambios anormales en la composicidn corporal y la respuesta a la inflamacion sistémica se
han asociado con una mala supervivencia de los pacientes con diferentes tipos de cancer. En
pacientes con cancer renal localizado no hay un consenso establecido, ya que hay estudios que
no muestran peor prondstico con los mencionados factores. Las personas fumadoras tienen un
riesgo superior de padecer un cancer renal (30% mas que los no fumadores) [1-5].

Después del establecimiento de una relacidn causal entre el consumo de tabaco y el cancer en
la década de 1950, se introdujeron filtros de acetato de celulosa con la afirmacién de reducir el
impacto adverso para la salud de los cigarrillos sin filtro. Los filtros, que a menudo se perciben
como mas agradables y saludables, fomentan el consumo de tabaco. Sin embargo, los cigarrillos
con filtro se inhalan mas profundamente para obtener la misma demanda de nicotina, mientras
que la combustiéon alterada libera mas nitrosaminas especificas del tabaco. El uso cada vez
mayor de ventilacion con filtro de cigarrillo se asocia con un fuerte aumento de
adenocarcinomas de pulmén en las Ultimas décadas. Si bien no previene los efectos adversos
para la salud, se ha creado un problema ambiental global debido a la basura filtrante no
biodegradable, que causa efectos ecotoxicoldgicos y la propagacién de microplasticos [2].

Existen estudios que han mostrado una caracterizacion integral de la metilacién coordinada del
ADN y los marcadores de expresion genética del tabaquismo en el tejido adiposo y brindan
informacidn para comprender las consecuencias generalizadas para la salud del tabaquismo
fuera del pulmodn [3].

Nuestro estudio tuvo como objetivo explorar el valor prondstico de la asociacién entre el
consumo de tabaco, los indicadores de composicidn corporal y los marcadores de inflamacion
sistémica entre pacientes con cancer de células renales (CCR) no metastasico u oncocitoma renal
sometidos a nefrectomia parcial o radical.

Métodos:



Revisamos retrospectivamente, de una base prospectiva, los registros médicos de pacientes
afectos de CCR u oncocitomas renales no metastdsicos, tratados mediante nefrectomia parcial
o radical, entre enero de 2005 y diciembre de 2015. Se analizaron la proporcién de pacientes
gue eran fumadores activos. El seguimiento final se realizd hasta abril de 2024, pérdida de
seguimiento o muerte por tumor u otra causa. El tejido adiposo subcutaneo (TAS), el tejido
adiposo visceral (TAV), la grasa perirrenal, la sarcopenia y la obesidad sarcopénica se
determinaron de la tomografia computarizada (TC) realizada previa a la intervencion quirurgica.
Como marcadores de inflamacién sistémica se valord la relacion neutrdfilos linfocitos (RNL) y la
relacidon linfocitos monocitos (RLM), determinados en analitica previa a la intervencion
quirdrgica. Las caracteristicas de los datos iniciales se presentaron con valores de medianas,
desviacidn estandar (DE) y frecuencias. La asociacion entre los factores clinicos y la composicion
corporal se analizé6 mediante regresion logistica binaria. Se aplicé el método de Kaplan-Meier
para estimar las tasas de supervivencia. Se utilizd la prueba de Log Rank para comparar las
diferencias entre grupos. Se realizaron analisis univariados y multivariados utilizando el modelo
de riesgos proporcionales de Cox para identificar los posibles factores de riesgo. Una p bilateral
< 0,05 se definié como estadisticamente significativa. El andlisis estadistico se realizé utilizando
SPSS.

Resultados: Se incluyeron 270 pacientes no metastdsicos, tratados quirdrgicamente por CCR
(251) u oncocitomas (19). Media de seguimiento 124,6 meses (0.23-230,1). Del total,139
pacientes (51.9%) eran fumadores, todos con filtro de celulosa.

Impacto prondstico de la composicién corporal y los marcadores de inflamacién:

Los analisis multivariables de Cox mostraron que el ser fumador (HR=5,4 p=0.027) y la afectacién
ganglionar (HR=1,8; p=0.008) fueron factores de riesgo significativos para una menor
supervivencia libre de progresién. Unicamente el estadio Ill (HR=1,4; p=0.002) fue factor de
riesgo significativo para una menor supervivencia cancer especifica. El padecer hipertension
arterial (HR=5,502 p=0.033), el ser fumador (HR=4,199; p=0.015), el estadio Il (HR=325,857;
p=0.046), el estadio Il (HR=42,165; p=0.001), |la presencia de afectacion ganglionar (HR=61,62,3;
p=0.009) y una cifra elevada de la RNL (HR=0,791; p=0.047) fuero factores de riesgo significativos
para una menor supervivencia global.

Para explorar el impacto prondstico de la composicidn corporal combinada con marcadores de
inflamacidn, utilizamos curvas de Kaplan-Meier para mostrar las diferencias entre cada grupo.
Los pacientes con obesidad sarcopénica elevada tenian una menor supervivencia global
(p=0.00068). Los enfermos con una RNL elevada tenian una menor supervivencia global
(p=0.022), los pacientes con una RLM baja tenian menor supervivencia global (p=0.0051), los
enfermos que presentaban una RNL elevada y obesidad sarcopénica elevada tenian una menor
supervivencia global

(p=0.00031); y los pacientes con una RLM baja y una obesidad sarcopénica elevada tenian una
menor supervivencia global (p<0.0001). Pacientes con RNL alta y TAV alta, menor supervivencia
global (p=0.015). Pacientes con RLM baja y TAV alta menor supervivencia global (p=0.0021).
Pacientes con RLM baja y sarcopenia menor supervivencia global (p=0.011). Paraddjicamente
los pacientes con RLM alta y TAS alta mostraron una menor supervivencia global (p=0.01).

Conclusion: Hemos observado que la mala composicién corporal (sarcopenia, TAS, TAV y
obesidad sarcopénica elevadas), medidos mediante TC abdominal, junto con alteraciones en los
marcadores de inflamacidn sistémicos (RNL y RML) se asocié con menor supervivencia global de
los pacientes con CCR y oncocitomas no metastasicos sometidos a tratamiento quirudrgico. Los



pacientes fumadores con filtros de celulosa presentan un mayor riesgo de progresién vy
mortalidad global. Se necesitan estudios futuros para dilucidar aun mas la relacién bioldgica
entre la composicidn corporal y la inflamaciéon en pacientes con CCR y oncocitoma renal no
metastasico.
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Los contaminantes asociados al plastico incluyen numerosos aditivos quimicos que
proporcionan propiedades especificas a los plasticos y que actualmente, se usan en una amplia
gama de aplicaciones en distintos sectores. Los plastificantes pueden liberarse facilmente en el
medio ambiente, ya que no estan quimicamente unidos al material pldstico y, en consecuencia,
la poblacidn, la flora y la fauna estan expuestas a ellos.

Muchos de estos compuestos se consideran sustancias de preocupacion emergente, ya que
presentan un cierto grado de toxicidad y algunos estudios han relacionado su presencia con
efectos adversos para la salud como la neurotoxicidad, el cancer y la toxicidad reproductiva,
entre otros [1].

Este trabajo se centra en el analisis de diferentes familias de plastificantes, e incluye 20 ésteres
organofosforados (OPE), 10 ftalatos (PAE) y 4 plastificantes alternativos a los ftalatos (NPP) en
muestras de huevos de aves del Parque Nacional de Dofiana en Espafia. Se analizaron 55
muestras de huevos infértiles de tres especies diferentes: Aguila Calzada (Hieraaetus Pennatus),
Milano Negro (Milvus Migrans) y Milano Real (Milvus Milvus), recolectadas entre los afios 2013
y 2021.

El método analitico empleado para la deteccién y cuantificacion de estos compuestos se basa
en la cromatografia de flujo turbulento (TFC) combinada con la cromatografia de liquidos de alta
resolucién (HPLC) acoplada a la espectrometria de masas en tdndem (MS-MS). La extraccion de
las muestras se realizé en fase liquida mediante ultrasonido, mientras que la purificacién se
realizé con el sistema TFC [2].

Se detectaron un total de 8 OPE, 10 PAE y 4 NPP en 42 de las 55 muestras de huevos de aves
analizadas, en un rango de concentraciones de 0.20 a 14582 ng/g peso lipidico (lw) demostrando
asi la presencia de plastificantes en el medio ambiente y su bioacumulacién en la biota de una
zona protegida como el Parque Nacional de Dofiana. Los mayores niveles de contaminacion se
encontraron en las muestras de aguila calzada. Este resultado es comparable con otro estudio
[3] en el que se analizaron retardantes de llamas, donde el aguila calzada fue la especie mas
contaminada. Este resultado puede deberse a los habitos de alimentacién y al comportamiento
migratorio de esta ave, mas propensa a bioacumular contaminantes de otras fuentes externas,
mientras que los milanos son aves dispersivas y residentes.
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Flame retardants are commonly used as plastic additives to reduce flammability. Numerous
organic flame retardants have been found to pose toxicity concerns. For example, PBDEs exhibit
endocrine disruption, developmental neurotoxicity, and reproductive disorders [1]. Due to that,
novel brominated flame retardants (NBFRs) have been commercialized; however, these also
exhibit toxic behaviors. The goal of this study is to provide an overview of the distribution of
different flame retardants (PBDEs, NBFRs, Dechloranes, and SCCPs) along the Catalan
Mediterranean coast and among the most consumed species in Spain. Samples were purchased
from local fishing spots in Roses, Sant Carles de la Rapita, and Vilanova. The species chosen were
determined by the fishing season and the most consumed fish in Spain. These consisted on
European seabass (Dicentrarchus labrax), European hake (Merluccius merluccius), Gilt-head
bream (Sparus aurata), Longfin tuna (Thunnus alalunga), Common sole (Solea solea), European
common cuttlefish (Sepia officinalis) and European squid (Loligo vulgaris). Samples were
extracted based on preexistent methods ([2], [3]) using a selective pressurized liquid extraction
(SPLE) with an automated Accelerated Solvent Extraction system (Dionex, Sunnyvale, CA, USA).
A subsample of 1-1.5 g of every specimen was extracted with hexane:dichloromethane (1:1). Fat
was determined gravimetrically. After the extraction, samples were treated with sulphuric acid
to get rid of any impurities; moreover, after the acid treatment, a solid-phase extraction was
performed using neutral alumina cartridges, and the target compounds were eluted with
hexane:dichloromethane (1:2). The sample was then reconstituted to toluene. Finally, the
samples were analyzed by GC-MS/MS (EI) for PBDEs and GC-MS/MS (NCI) for Dechloranes.
SCCPs were analyzed by GC/MS (NICI). The results were compared between sites, to give an
overview of the state of the coast, and between species, to determine which species might pose
the highest risk when consumed.
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Microplastic (MPs) pollution has emerged as a global issue due to the extensive use and
improper disposal of plastic products. While early research primarily examined MP effects on
aquatic and terrestrial ecosystems, recent studies have also detected MPs in the air, raising
concerns about their impact on air quality and their potential to reach remote environments.
This study aims to assess the concentration levels of three types of microplastic (polyethylene
terephthalate (PET), polystyrene (PS), and polyvinyl chloride (PVC)) in indoor air across various
microenvironments which account for over 80% of daily time spent.

Samples were collected in the metropolitan area of Barcelona using quartz microfiber filters with
a personal environmental monitor (PEM, SKC) fitted with a PM10 inlet and connected to a Leland
Legacy Pump (SKC) at a flow rate of 10 L/min. Sampling sites included different rooms from 10
houses, means of transportation, and workplaces. Each filter was divided into three strips to
perform triplicates, ensuring consistency in the detection of MPs across different filter sections.
The MPs were analysed using Pyrolysis-(GC)xGC-TOFMS (Pegasus BT 4D, LECO), with calibration
curves ranging between 0.05 and 10 pg for quantification.

In total, 46 filters were analyzed. For PET, its quantifying ion was detected in 91% of the samples,
but only 54% were within the calibration curve, while the rest were below it. PET concentrations
ranged from 0.12 to 23 pg/m?3, with a median of 0.48 pug/m3. PS was detected in 62% of the
samples; however, only 4% were within the calibration curve, with concentrations ranging from
0.02 to 22 pg/m?3 and a median of 0.28 ug/m3. Finally, PVC was detected in 90% of the samples
and quantified in 74%, with concentrations ranging from 0.03 to 8.4 ug/m?3 and a median of 0.41
pug/m3. The highest levels for every MP were mainly detected in workplaces such as a sewing
shop, motorbike workshop and hair salon, as well as inside cars. In the case of PVC, there high
concentrations were also found in one of the kitchens, which might be associated with coatings
used in the kitchen. These preliminary results allow for an initial assessment of daily exposure
to MPs through inhalation in indoor microenvironments, which account for over 80% of daily
time spent.
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In recent years, biodegradable/compostable plastic (BPs) have been promoted as eco-friendly
alternatives to traditional plastics for addressing environmental concerns. However, the
potential toxic effects resulting from leachable chemicals in these plastics have been relatively
overlooked. This study evaluates the toxicity of methanolic extracts of BPs compare to
conventional plastics (both virgin and recycled), and explores the potential impact of plastic
photodegradation and composting on toxic responses, employing a battery of in vitro assays
conducted in PLHC-1 cells. The results reveal a noteworthy decrease in cell viability (<70%) in
PLHC-1 cells after a 24-hour exposure to extracts from compostable plastics, but not those of
conventional plastics. Toxicity was enhanced by photodegradation and partial composting of
BPs. Extracts of conventional plastics, and particularly those of recycled plastics, induced 7-
ethoxyresorufin-O-deethylase (EROD) activity and micronucleus formation in exposed cells,
indicating the presence of significant amounts of CYP1A inducers and genotoxic compounds in
the extracts, which was enhanced by photodegradation. These findings underscore (a) the
importance of investigating the impact of degradation mechanisms, such as sunlight exposure
and composting, on the toxicity of plastics, and (b) the need to investigate the composition of
newly formulated compostable plastics, as they could potentially Childhood exposure to
contaminants related to plastic is a significant concern due to the potential unknown
consequences in their adult health. There are multiple exposure pathways, including beverages
consumption, were tap water daily intake is estimated in 1.33 L/person/day [1].
Organophosphate esters (OPEs) are a group of compounds whose long-term toxic effects are
currently under scrutiny. Moreover, the presence of metabolites of OPEs and other plasticizers
in urine, such as phthalates (mPAEs), may serve as indicators for monitoring the degree of
exposure to plastic.
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Plasticizers are extensively used in consumer products due to their versatility and effectiveness
in enhancing the properties and performance of a wide range of materials. These compounds
can be released into the environment during the process of production, usage, and dismantling
by leaching, volatilization, and abrasion since they are additive-type without chemical bonding.
These additives enter the human body primarily through inhalation, ingestion, and dermal
contact. Despite being the least studied pathway, dermal exposure is significant as plasticizers
can migrate from products and be absorbed through the epidermis. Accurate migration rate
measurements are crucial for assessing exposure but are often uncertain. To reduce these
uncertainties, this study developed an analytical methodology to estimate the easily releasable
fraction (ERF) of plastic additives—sixteen OPEs, sixteen phthalates, and four alternative
plasticizers (two adipates, one citrate, and DINCH)—from textile materials via dermal contact.

For the migration experiments, clean poly(dimethyl)siloxane (PDMS) sheets (1x1 cm2) were
used as a passive sampler. The PDMS sheets were placed on top of the textile material and
covered with a glass petri dish. Factors affecting migration [1], such as contact time, pressure,
and temperature, were meticulously controlled. Moreover, the human skin surface is generally
coated with a thin film of liquid-phase sebaceous lipids. This surface lipid film contributes to the
properties of the skin and can affect the migration rate of these compounds. To better simulate
dermal migration [2], artificial sebum and sweat were introduced between the PDMS and textile
samples.

Following the migration experiments, the PDMS sheets underwent ultrasonic liquid extraction
with acetonitrile as the solvent. The extracts were analyzed using liquid chromatography-mass
spectrometry (LC-QqQ). This methodology enabled the estimation of daily exposure doses of
plasticizers from clothing, providing valuable data for assessing dermal exposure risks.
Differences in ERF values were analyzed based on the compounds' physical and chemical
properties. Obtained ERF values for a wide range of plastic additives can contribute significantly
to understanding and mitigating the risks associated with dermal exposure to plasticizers.
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Childhood exposure to contaminants related to plastic is a significant concern due to the
potential unknown consequences in their adult health. There are multiple exposure pathways,
including beverages consumption, were tap water daily intake is estimated in 1.33 L/person/day
[1]. Organophosphate esters (OPEs) are a group of compounds whose long-term toxic effects
are currently under scrutiny. Moreover, the presence of metabolites of OPEs and other
plasticizers in urine, such as phthalates (mPAEs), may serve as indicators for monitoring the
degree of exposure to plastic.

The main purpose of the study is to assess the occurrence of OPEs in tap water from eighteen
houses in the Val d'Aran region (Lleida). These households were home to different children,
specifically including 10 boys and 10 girls aged between 3 and 10 years. Urine samples were
collected from each volunteer to evaluate the presence of plasticizer metabolites, including
mOPEs and mPAEs. Extraction methodology for water samples have been carried out by liquid
chromatography tandem mass spectrometry (LC-MS/MS), based on a previously method [1].
Urine samples were analyzed by techniques based on high resolution mass spectrometry
(UHPLC-qTOF).

The total concentration of OPEs in water samples ranged from 3.47 to 41.7 ng/L, while mOPEs
in urine ranged from 0.70 to 94.6 pg/g of creatinine. Additionally, mPAEs ranged from 1.48 to
27.6 pg/g of creatinine. These values are comparable to those reported in other studies [2, 3].

Based on the available data, there is no significant correlation between the concentrations of
contaminants in water and urine. Nevertheless, a significant negative correlation (p = 0.027) was
observed between the levels of mOPEs and mPAEs in urine samples. This discrepancy can be
attributed to the presence of additional exposure pathways, such as diet, dermal contact, and
inhalation, which should be considered.
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