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HOUSE KEEPING

* 12:00-13:00 CET

* This webinar will be recorded and made publicly available afterwards,
including slides.

* Use the Q&A feature to submit questions during the webinar. We will try
to answer some of them at the end during the discussion.



https://zenodo.org/records/17467125

'@ CUSP

The Europeanresearch cluster to understand
the health impacts of micro- and nanoplastics

ABOUT CUSP AND THE ROADMAP

PROF. ROEL VERMEULEN
COORDINATOR OF AURORA
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These pro;ects have received fundlng from the European Union’s Horizon 2020 research and innovation program.




WHAT IS CUSP?

* 75 organisations from 21 countries working within five large-scale
research projects united in CUSP — the European research cluster to
understand the health impacts of micro- and nanoplastics (MNPs)
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WHY A CUSP ROADMAP? 70 cusp

\ A * Strategic, concerted effort needed to
. CUSP address how MNPs affect human health and
RESEARCH how to reduce harm.
ROADMAP * Target audience: researchers, funders,
2026-2032 policy makers and policy influencers

Informing and /EEi
advising on the =
state of the

art, gaps, and
future needs

in micro- and
nanoplastic and
health research
in Europe.




HOW WAS THE CUSP ROADMAP CREATED? ("' CUSP

* Input from all CUSP working groups
8 ° Drafting by small team

* Discussion at February 2025 CUSP event
with all CUSP partners, EU DG RTI

Se © [ncorporation of received feedback
s ° Final editing by PIs of projects
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THE CUSP ROADMAP — HOW AND WHAT?‘

PROF. RAYMOND PIETERS
COORDINATOR OF POLYRISK
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These prOJects have received fundlng from the European Union’s Horizon 2020 research and innovation program.




TRANSVERSAL THEMES

. Analytical Methods &
\ Representative Materials
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MNPs are ubiquitous and found in:
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e Concentration-Effect

Relationships

* Physicochemical Effects

e Long-Term Effects

e Combined Effects

o Carriers of
Contaminants

SOIL

HAZARD
IDENTIFICATION

POLYMERS

SUPPORTING
FRAMEWORKS

@ Standardisation

S G ¥

SHAPES CONTAMINANTS PLASTIC

MNPs are physicochemically diverse:

CHEMICALS

EXPOSURE
ASSESSMENT

KNOWLEDGE
GAPS
o Surface Contamination
e Human Exposure Data
* Real-World Samples
e Chronic Exposure
Data
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ACHIEVEMENTS OF 4 YRS RESEARCH

1. Detection and Methods
O Analytical methods and test materials developed

2. Hazard Assessment
o Range of MNPs tested for toxicity (linked to AOPs)

3. Exposure Assessment
O Exposure scenarios and biomarkers explored
4. Risk Assessment Frameworks (RAFs)

o Several frameworks are proposed

5. Mitigation Measures
O Possible political and technical measures proposed
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ANALYTICAL METHODS AND
REPRESENTATIVE MATERIALS

PROF. TANJA CIRKOVIC VELICKOVIC
COORDINATOR OF IMPTOX

AUR O R A remee taplasticheal X} PlasticsFatE_ 'C POLYRISK

These prOJects have received funding from the European Union’s Horizon 2020 research and innovation program.




KEY CHALLENGES € " cusp

DIFFERENT SHAPES OF MNPs

NURDLES MICROBEADS FRAGMENTS FIBRES STYROFOAM

* Reliable test materials and harmonized @ ) @ @ @
methods are essential for exposure and < ' e

hazard assessment to ensure reproducible o JEeGE e MEEGE hAEGE
. PVC,PET PET, PMMA PVC, PS, PMMA NYLON
and comparable results across labs studying s e e e e
S
mlcro_ and nanoplaStICS (MNPS)' INDUSTRY PERSONAL CARE LARGER PLASTIC CLOTHING PACKAGING
PRODUCTS PRODUCTS
* Key challenges: =
R Nl =
* MNPs are physicohemically diverse 2 2 T
piasicpellets ST ngeumaoo  fewegamens  foodcontainer
* MNPs are ubiquuitous and found in variety '
Of matrices DIFFERENT TYPES OF PLASTIC CHEMICALS
FUNCTIONAL COLOURANTS FILLERS REINFORCEMENT ngg»gﬂ!ﬁonauy
7
= A b B ?
i.e:, stqbilizers, i.e., dyes, ie., minerals., i.e., glass fibres, d?:;ﬁgtlfir:lm
antistatic agents pigments metals, ceramics carbon fibres

processes
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DEVELOPING AND USING REPRESENTATIVE TEST
MATERIALS

CUSP developed PE, PP, PA, PET, PLA, PVC
MNPs — some aged and labelled.

MNPs are not inert—they age, aggregate, and
change under lab or environmental conditions.

Need for standard reference materials with

defined size, shape, polymer type, and surface

chemistry for:

* Chemical analysis (exposure calibration)

* Toxicology testing (hazard characterization)

* Risk modeling (prediction & in silico
validation)

Journal of Hazardous Materials 497 (2025) 139595
Contents lists available at ScienceDirect

Journal of Hazardous Materials

ELSEVIER

journal homepage: www.elsevier.com/locate/jhazmat

=
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HAZARD(
MATERIALS

Quality-by-design and current good practices for the production of test and

reference materials for micro- and nano-plastic research
Korinna Altmann **-"®, Lukas Wimmer >, Victor Alcolea-Rodriguez **, Tassilo Waniek ?,
Volker Wachtendorf®, Kay Matzdorf*, Dmitri Ciornii ®, Petra Fengler *, Frank Milczewski ,
Itziar Otazo—Asegu.inolazabj Manuel Ferrer ©, Miguel A. Bafares 4 Raquel Portela &

Lea Ann Dailey >

-smmﬁumwwmd -prifung (BAM), umammmsy Berlin 12205, Germany

® University of Vienna, D Seiences, Je rlar 2, Vienna 1090, Ausria
=mwgmmmsmqmmmmmmwsm1mﬂmmm: Vienna ]090, Austria
2 GSIG, Institueo de Gatilisis ¥ Petroleoquimica (TGP), Calle de Marie Gurie, 2, Madrid 28049, Spain

HIGHLIGHTS GRAPHICAL ABSTRAGT

= Requirements for test and reference
materials depend on their intended use.

© The QbD approach is suitable to develop Production of test and reference materials for micro- and
MNP  materials across  different 1 .
applications, S — nano-p astic
» Target product profile and critical ma- . B ot researc
terial  attributes  guides target —“-@ Q
specification. = Inviera il
» MNP reference materials should comply — Buivrnll — Defining non critical (7;\
meet ISO 33401 and ISO 33405. ,,,..‘@ m_:: material attributes g
=« MNPs toxicological studies should cover nL:?:s D-eﬁrlimg T
sterility and endotoxin content. — attributes (CMAs)
L F— i .
] iy - Creating an MNP target —]
m_e a ----- pro d t profile (TPP) =
Quality-by-Design (QbD) inspired

ia




ANALYTICAL METHODS AND INTERLABORATORY
COMPARISONS

Q CUSP

* ILCs (Inter-Laboratory Comparisons) improved harmonization:
* Particle sizing (1-200 uym by LD; 50—-400 nm by DLS) — good consistency.
* Detection: y-FTIR, py-Raman, LDIR, Py-GC/MS, TED-GC/MS — good

identification, quantification remains challenging.

' o ROYAL SOCIETY m

OF CHEMISTRY
- Check for
updates

View PDF Version

a Open Access Article
This Open Access Article is licensed under a Creative Commons

Attribution-Non Commercial 3.0 Unported Licence

DOI: 10.1039/D5SEN00645G (Paper) Environ. Sci.: Nano, 2025, Advance Article

Characterizing nanoplastic suspensions of increasing
complexity: inter-laboratory comparison of size
measurements using dynamic light scattering

Korinna Altmann =" *2, Raquel Portela "' **, Francesco Barbero "' <, Esther Breuninger ") % Laura Maria Azzurra Camassa®, Tanja

Cirkovic Velickovic’, Costas Charitidis () £, Anna Costa’, Marta Fadda’, Petra Fengler®, Ivana Fenoglio (© <, Andrea M. Giovannozzi/,

@yvind Pernell H , Panagiotis Kai gios%, Frank von der Kammer ' 4, Markus J. Kirchner ' * Madeleine Lomax-Vogt

9 Tamara Lujic’, Frank Milczewski?, Mhamad Aly Moussawi () /, Simona Ortelli”, Tatjana N. Parac-Vogt ) |, Annegret
Potthoff™, Julian J. Jimenez Reinosa ') ", Sophie Réschter™, Alessio Sacco ')/ Lukas Wimmer ') °, |laria Zanoni "' " and Lea Ann

Dailey =/ @

Iyglmemistry
This article is licensed under CC-BY 4.0 @ @

pubs.acs.org/ac

Interlaboratory Comparison Reveals State of the Art in Microplastic
Detection and Quantification Methods

Dmitri Ciornii,* Vasile-Dan Hodoroaba,* Nizar Benismail, Alina Maltseva, Juan F. Ferrer, Jiamin Wang,
Raquel Parra, Ronan Jézéquel, Justine Receveur, Dina Gabriel, Andreas Scheitler, Christa van Oversteeg,
Jorg Roosma, Alex van Renesse van Duivenbode, Tim Bulters, Michela Zanella, Alessandro Perini,
Federico Benetti, Dora Mehn, Georg Dierkes, Michael Soll, Takahisa Ishimura, Marius Bednarz,

Guyu Peng, Lars Hildebrandt, Mathias Peters, Seung-Kyu Kim, Jochen Tiirk, Felix Steinfeld, Jachak Jung,
Sanghee Hong, Eun-Ju Kim, Hye-Weon Yu, Sven Klockmann, Christoph Krafft, Julia Siissmann,

Shan Zou, Alexandra ter Halle, Andrea M. Giovannozzi, Alessio Sacco, Marta Fadda, Mara Putzu,
Dong-Hoon Im, Nontete Nhlapo, Priscilla Carrillo-Barragén, Natascha Schmidt, Dorte Herzke,
Alessio Gomiero, Adridn Jaén-Gil, Damien J. E. Cabanes, Martin Doedt, Vitor Cardoso, Antje Schmitz,
Moritz Hawly, Huajuan Mo, Justine Jacquin, Andy Mechlinski, Gbotemi A. Adediran, Jose Andrade,
Soledad Muniategui-Lorenzo, Anja Ramsperger, Martin G. J. Loder, Christian Laforsch,

Tanja Cirkovic Velickovic, Daniele Fabbri, Irene Coralli, Stefania Federici, Barbara M. Scholz-Béttcher,
Jacopo la Nasa, Greta Biale, Cassandra Rauert, Elvis D. Okoffo, Anna Undas, Lihui An,

Volker Wachtendorf, Petra Fengler, and Korinna Altmann*
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FUTURE DIRECTIONS FOR RELIABLE MNP ANALYSIS ‘o CUSP

* Immediate (0-2 yrs):
* Develop and share reference materials and QA/QC protocols.
e Establish reporting standards across labs.
* Mid-term (2-5 yrs):
* Improve sensitivity and detection limits.
* Harmonize sample preparation and data formats.
* Long-term (>5 yrs):

* Develop high-throughput detection tools (Al-assisted @
classification, tracer methods).

* Integrate exposure, hazard, and analytical data into unified risk
frameworks. ’
D
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Developing harmonized materials
and methods is the cornerstone for
understanding and managing MNP
impacts on human health.

These projects have received funding from the European
Union’s Horizon 2020 research and innovation program.
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HAZARDS ASSESSMENT

PROF. ALBA HERNANDEZ BONILLA
COORDINATOR OF PLASTICHEAL
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These pro;ects have received funding from the European Union’s Horizon 2020 research and innovation program.




FACTORS AFFECTING THE RELEVANCE AND Q CUSP
RELIABILITY OF HAZARD DATA

* Real-life, biologically relevant test materials
-Harmonized and quality-control production to ensure cross-study comparability
-Reflect environmental MNPs in shape and surface properties (aged MNPs)
-Within a size range likely to be bioaccessible, systematically bioavailable and able to penetrate cells

below 1-2 um

* Exposure conditions reflecting human exposure

-Adequate dispersion, consider study dosimetry '
-Use effective concentrations, not applied concentrations
“Assess cellular and tissue uptake —note dependency on labelling ~
-Study design capable of identifying concentration-effect relationships ’

* Level of alignment of the experimental model with regulatory requirements ' >




FACTORS AFFECTING THE RELEVANCE AND | CUSP
RELIABILITY OF HAZARD DATA

* Real-life, biologically relevant test materials

* Exposure conditions reflecting human exposure

* Level of alignment of the experimental model with regulatory requirements

NO SINGLE CUSP STUDY COVERS IT ALL .... BUT TOGETHER, THEY DRIVE PROGRESS.

/ N\

HETEROGENEITY CHALLENGES ALL CUSP PROJECTS CONTRIBUTED TO BUILDING
COMMON MESSAGE AND DATA A MORE COHERENT AND RELIABLE HAZARD

INTEGRATION IN HRA FRAMEWORKS EVIDENCE BASE

HAZARD
N CHARACTERISATION




UNDERSTANDING LONG-TERM EFFECTS IS A KEY
PRIORITY

Hazard Assessment

Immediate Needs (0-2 years)

Mid-Term Needs (2-5 years)

Develop guantitative in vitro test
systems

Develop novel approaches for
sensitive MNP detection in situ

Develop in silico kinetic models
and quantitative in vitro to in vivo
extrapolations

Develop reporting standards for
hazard data

Develop relevant, tiered approach
for high-throughput testing

Long-Term Needs (>5 years)

Characterise hazards of real-life
mnps

Identify the biological mecha-
nisms of action of MNPs

Q CUSP




CUSP
UNDERSTANDING LONG-TERM EFFECTS IS A KEY PRIORITY
MNPs HAZARD ASSESSMENT NEEDS PREDICTIVE TOXICITY
Long-term exposure and effects
o Qe D Yo s
wrifons @

MOLECULAR EVENTS - MODE OF ACTION '
)




The Europeanresearch cluster to understand
the health impacts of micro- and nanoplastics

EXPOSURE ASSESSMENT

DR. HUBERT DIRVEN AND PROF. RAYMOND PIETERS
POLYRISK

AURORA IP splasticheal QK;PIastlcsFatE (POLYRISK

These pro;ects have received funding from the European Union’s Horizon 2020 research and innovation program.



IMPROVE ANALYTICAL METHODS " CUSP

* Developed analytical methods to detect microplastics in human
blood, water and air samples

* No analytical methods available to measure specific nanoplastics
(< 1um) in biological tissues
* Larger volumes of blood are needed since the homogeneity of the
particles in blood is variable

* Harmonisation and standarisation of analytical methods is needed to
get reliable exposure estimates




WHAT HAVE WE LEARNED? L cusp

* We are continuously exposed to particles in the air, food, and water

* MNP including rubber is only a fraction of the total number of
particles in air samples

* Are MNPs more hazardous than other particles?

* Rubber particles are discovered in all samples studied from Norway,
Romania and the Netherlands

* We are exposed to a mixtures of particles and chemicals P

* Low levels of microplastics found in bottled drinking water from
Norway -




EXPOSURE TO MNPS: CONCLUSIONS 70 cusp

* We have plastics in our blood and organs

* But amounts are difficult to assess.

* We don't know how long the MNPs remain in the body

* The presence of plastics in the body is not per definition a health problem
* Developing reliable analytical methods for MNPs is challenging

* MNPs are a heterogenous group of particles (polymers, chemicals, size, shapes,
surface coatings) .

* Sources of exposure to MNPs should be identified
* Exposure data is needed to perform a risk assessment




Exposure Assessment

Immediate Need (0-2 years)

-

Develop Reporting Standards for
Studies Assessing MNP Exposure

Develop Robust 5SOPs and ILCs
for MNP Analysis in Real-World
Samples

Develop Interoperable Data Infra-

structure and Sharing Platforms

Mid-Term Needs (2-5 years)

-

Investigate MNP Polymer Types
and Concentrations in Tissues

Describe and Control for Re-
al-World Sample Contamination

Develop Human MNP Biomoni-
toring at Scale

Long-Term Needs (>5 years)

Scale-up Human Biomonitoring

Studies and Develop MNP Exposure

Prediction




® .
c CUSP

The European research cluster to understand
the health impacts of micro- and nanoplastics

THANK YOU!

Hubert.dirven@fhi.no

These projects have received funding from the European
Union’s Horizon 2020 research and innovation program.
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RISK ASSESSMENT FRAMEWORKS

DR. MARK MORRISON
COORDINATOR OF PLASTICSFATE

AURORA IP z2plasticheal gX}PlaStICSFatE (POLYRISI(

These prOJects have received fundlng from the European Union’s Horizon 2020 research and innovation program.




SUMMARY OF FINDINGS L cusp

* Each CUSP project produced a risk assessment framework (RAF), with a
focus dictated by the needs of that project

* AURORA — early life
e IMPTOX — allergies and asthma

* PlasticHeal — radar plots of specific risk factors and strength of evidence
PlasticsFatE — predictive risk assessment to support SSbD
* POLYRISK - inhalation based on IATAs

* Although complementary, there is a future benefit to be realised through e
alignment and integration

* Hazard identification and characterisation -

* Levels anc ics of human exposures

e
Vulnerable and at-risk populations__2

“‘/ 9
[




Q: CUSP

Risk Assessment Frameworks

Immediate Need (0-2 years) Mid-Term Needs (2-5 years) Long-Term Needs (=5 years)

* Develop aggregated exposure * Understand exposure and effects o  Develop guantitative risk assess-
assessment in human populations ments of MNPs and mixtures

¢ Perform qualitative risk assess- ¢ Generate hazard data for key ¢  Address social determinants and
ments of MNPs and mixtures plastic types health inequities in MNP expo-

» Generate hazard data for key sure and risk

plastic mixtures * Assess and amend existing test
. guidelines and frameworks '

Understand human health risks
through epidemiological research




KEY RESEARCH NEED: Q CUSP
Understand Human Health Risks through Epidemiological Research

* Most of our observations indicate few acute
effects

* Greater effects with aged/contaminated MNPs
than pristine

* Greater effects in disease models m,,,.‘::;zzzzzs}
* However, complex responses dependent on combination of plastic, bio/chem
contaminant and cell model

* Understanding longer-term health impacts through epidemiological studiesisa @
key need

* Reflect real-world plastics, contaminants and exposures * |

* Individuals with underlying health problems, e.qg., GIT and respiratory . l

* Different occupations, different locations, different exposures |
» B

¢
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MITIGATION MEASURES

PROF. ROEL VERMEULEN
COORDINATOR OF AURORA

AURORA IP splasticheal QK;PIastlcsFatE (POLYRISK

These pro;ects have received funding from the European Union’s Horizon 2020 research and innovation program.




MITIGATION

* Key finding from CUSP

/Exposure reduction is necessary in the absence
of more evidence, because plastics are known
to harm human health (Lancet Countdown on e

 Health and Plastics, 2025) ‘



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(25)01447-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(25)01447-3/fulltext

MITIGATION (L CUSP

* Key research need:

( Identify the most relevant exposure sources (air, \
water, food) and develop mitigation measures and
strategies for different exposure pathways
(respiratory and oral).

« Develop of safer alternatives @

\ « Strategies to reduce production of plastics /
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DISCUSSION

TANJA CIRKOVIC VELICKOVIC (IMPTOX)
ALBA HERNANDEZ BONILLA (PLASTICHEAL)
HUBERT DIRVEN (POLYRISK)

RAYMOND PIETERS (POLYRISK)

MARK MORRISON (PLASTICSFATE)

ROEL VERMEULEN (AURORA)

" . —, . X
AURORA Igfsp zplasticheal ai}’P&_stlcsFatg (G POLYRISK

These projects have received funding from the European Union’s Horizon 2020 research and innovation program.
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RELEVANCE OF THE ROADMAP FOR THE
EUROPEAN COMMISSION

RITA ARAUJO
DG RESEARCH AND INNOVATION, EUROPEAN COMMISSION

AU RORA e Haplasticheal K}PIasﬂcsFatE 'C POLYRISK

These prOJects have received funding from the European Union’s Horizon 2020 research and innovation program.




EU-funded research on micro- and
nanoplastics and health

Rita Araujo

Health Innovations & Ecosystems
DG Research and Innovation
European Commission




EU policies to tackle micro- and nanoplastics'
pollution

REACH
restriction

Circular
Economy

EU Plastics

Strate : :
gy Action Plan (|.ntent|on.al
microplastics)
Adopted Adopted
. Communication o
Single-Use biobased, Proposal for a
Plastics l biodegradable and Regulation to
Directive compostable prevent pellet
- plastics losses
Entered into Revision of
force 2019 EU rules on 2022 2023
packaging
and
packaging
waste

38 European

Commission




Where are we on plastic pollution targets?

The Zero Pollution ambition set out a target to reduce
the microplastics released into the environment by 30%
by 2030 (compared to 2016 levels).

The Zero Pollution Assessment Report of 2022 found
that there was no data with which to assess the ongoing
trends in microplastic release.

The Zero Pollution Assessment Report of 2024 found
that that the EU is currently off track to meet the target
by 2030. There has been no progress in reducing
microplastic releases.

Given the prominent role and impact of plastic waste in
marine and other settings, microplastic reduction and its
r?f?onitoring remains a priority.

;19957 Reduce plastic litter

at sea by 50% and
.. microplastics released

coio into the environment
reducing by 30%

trend
for plastic
litter at sea

No data for
microplastic
releases

Distance to target: uncertain
Baseline year: 2016

European
Commission



https://www.eea.europa.eu/publications/zero-pollution
https://www.eea.europa.eu/publications/zero-pollution

The EU Framework Programmes for Research and

Innovation support research and innovation through Work Programmes, which set

HORIZON EUROPE

Pillar |
Excellent Science

European Research Council

Marie Sktodowska-Curie Actions

Research Infrastructures

Pillar 1l
Global Challenges and
European Industrial

Competitiveness

+ Health

*  Culture, Creativity and
Inclusive Society

+  Civil Security for Society
Digital, Industry and Space

* Climate, Energy and Mobility

* Food, Bioeconomy, Natural
Resources, Agriculture and
Environment

Joint Research Centre

Clusters

Pillar 11
@ Innovative Europe
European Innovation Council

European innovation
ecosystems

European Institute of Innovation
and Technology

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence

Reforming and Enhancing the European R&l system

Destination 2: Living and working in a
health-promoting environment.

out funding opportunities for research and innovation activities

HORIZON EUROPE 2028-2034

Pillar I Pillar 1l Pillar 111 Pillar IV
EXCELLENT COMPETITIVENESS INNOVATION EUROPEAN
SCIENCE AND SOCIETY RESEARCH AREA
€44.079 BILLION €75.876 BILLION €38.785 BILLION €16.262 BILLION

COMPETITIVENESS! :
1. Clean Transition and

2. Health, Biotech,
Agriculture and
Bioeconomy

EUROPEAN RESEARCH
COUNCIL

MARIE SKEODOWSKA-
CURIE ACTIONS

4. Resilience and Security,
Defence Industry and
Space

SCIENCE FOR EU POLICIES

SOCIETY:
1. Global societal challenges

2. EU Missions
3, New European Bauhaus

Facility

! Consistent with activities under the European Competitiveness Fund

EUROPEAN INNOVATION
COUNCIL

INNOVATION ECOSYSTEMS
AND

THE KNOWLEDGE
TRIANGLE

ERA POLICIES

RESEARCH AND
TECHNOLOGY
INFRASTRUCTURES

WIDENING PARTICIPATION
AND SPREADING
EXCELLENCE

European
Commission



€ Millions

EU funded research on environment, climate and health
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The CUSP cluster: the first major EU funded collaborative
research initiative to study MNPs and health

NEWS AND UPDATES

Successful Utrecht Meetings:

Policy brief 3

HUMAN HEALTH RISKS OF NANO- AND
MICROPLASTICS (MNPS)

Executive Summary

Micro- and nanoplastics (MNPs) are pervasive in
the environment, found inthe air we breathe, the
waterwedrink,andthefood weconsume. Studies
indicate that MNPs pose potential risks tohuman
health, including carcinogenicity, reproductive
toxicity, respiratory impacts, immunotoxicity,
effects on the gut microbiome and endocrine

Introduction

Micro- and nanoplastics (MNPs) have become a global
environmental concern, infiltrating every aspect of
human life.

The European Commission's Research Cluster
to Understand the Health Impacts of Micro- and
Nanoplastics (CUSP  https://cusp-research.eu) is
now four years into its endeavor to develop new
analytical tools, quantify exposures, study the in-
vitro, in-vivo, and human effects, share data, conduct
inter-laboratory comparisons, and communicate and
disseminate research results on the health impacts of
MMNPs.

The findings from CUSP have already contributed
to filling key knowledge gaps e.g., documenting the
potential carcinogenicity, mutagenicity, reproductive
toxicity (CMR), immunotoxicity, etc. of micro- and
nanoplastics (MNPs), primarily in vitro and with
polystyrene. It is clear that MNPs are a public health
concern, although the health risks remain unclear and
the hazards, exposures and risks of individual types of
plastics and their specific chemical components still
need to be determined. Thisis particularly the case for
the long-term effects on human health®.

disruption. Despite adval
significant gaps remain in
biological and health
pathways.

This policy brief synthesi
the European Union's C
and outlines policy recom
health risks and guide regul

This policy brief explores the health hazards,
exposure pathways, and CUSP frameworks for
assessing and managing these risks, as well as a set of
recommendations based on current evidence.

Published September 2, 2025 | VVersion v1

WWW.CUSp-Tesea rch.eu
‘ hello@cusp-research.eu
St o fen snne o -5, 7101443

Issue 7 - December 2024
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FOREWORD

Final Results and
Future Pathways

ﬂ 5 2024 wraps up, we invite you to look back on 3.5

years of collaborative research with CUSP. The

journey has provided crucial insights into the heal-
th impacts of micro- and nanoplastics, which we are excited
to share at our final conference on February 25-26, 2025, in
Brussels. Join us as we present our findings, discuss the ro-
admap for translating research into policy, and engage with
EU stakeholders on the future of plastic regulation. Together,
we can pave the way for safer, evidence-based decisions for
health and the environment!

MEET OUR SCIENTISTS

Explore the Journeys Behind the
Science

iscover what drives CUSP resear-
D chers in their quest to understand .
MNPs. From working with human
e placental tissue, to piecing together the
puzzle of immune system impacts,
and transforming challenges into
opportunities through Al inno-
vation - each of our scientists

has a unique story of passion,
perseverance, and discovery.

WORKING GROUPS &
PROJECT UPDATES

Key Developments
and Highlights

CUSP researchers have

been busy developing risk
assessment frameworks for
MNPs and human health,
training an artificial neural
network for better MP
detection, investigating long-
term nanoplastic exposure

on cell health, carrying out a
household study to understand
MNP exposure in peoples’
homes or preparing for the
upcoming ARTE documentary
Homo Plasticus.

EVENTS

Past and Future
Events - Stay
tuned!

Our scientists have been
actively sharing their insights
at scientific conferences

and outreach events, and they're
now gearing up for the final CUSP
conference in Brussels in February
2025. With individual project events
and upcoming conferences on the
horizon, there's plenty more to come!

WHAT ARE ®
THE IMPACTS
OF MICRO- AND
NANOPLASTICS
ON THE HUM
BODY? St

cosmetics, synthetic or paints. Ted n be found
anywhere on earth including our bedies as vie ingest them throush food water

>

A of larger

p on human health risk
meworks for MNPs

in series on health risk assessment of micro- and nanoplastics
on to feature expert presentations and breakout discussion
1 frameworks for assessing human health risks of MNPs

licro- and nanoplastics (MNPs) is challenging for several reasons.
r have different geometries, shapes and sizes. They can be made from
ious additives and contaminants.

»p on Tuesday, March 14th from 12:30 - 17:00 CET, organised by

5K project, to join a discussion on how to establish frameworks for
lhe first session of the workshop will provide an overview on existing
rs and nanomaterials, which might be relevant for MNPs. The second
axisting approaches and framewaorks can be adapted for MNPs.

ge in the scientific discussions during the breakout sessions. Some of
w useful are the existing frameworks for MNPs?' and ‘Where should
. few years?’



Advancing knowledge on the impacts of micro- and
nanoplastics on human health (HE WP 2025)

Scope (proposals should address several of the following activities)

@

oo

e Increase comparability and reproducibility between studies by means of a better optimisation, validation and standardisation
of the analytical methods, protocols and methodologies;

e Develop suitable and (environmentally) relevant reference materials;

e Develop better in-vivo, in-silico and in-vitro models, instruments and methods for risk and hazard assessment;
e Study the causal mechanisms of action and pathways involved on molecular, cellular and organism level effects;
e Improve the understanding of the drivers of toxicity and other adverse health effects of MNPs;

e Gain better insights on the delivery mechanisms and study the elimination process of MNPs in the human body;
e (Generate evidence on the long-term impacts of MNPs on human health, MNPs’ fate and systemic effects;

e Gain better insights on the interactions between MNPs (and their additives) with other pollutants and/or biological agents
and the combined impacts of these interactions on human health;

e Develop human biomonitoring studies and the use of specific biomarkers and endpoints;
e Provide robust evidence on the exposures to MNPs at work;

e Increase the understanding of the environmental routes of exposure to MNPs;

European
Commission

e Propose mitigation measures to reduce population exposure to MNPs;



Thank you!

Research and innovation to address
THE IMPACT OF ENVIRONMENTAL
FACTORS ON HEALTH

VEr.i'vi‘rdr;ment
AJiealth

Projects funded by
pe

Research and innovation

P

What the Commission does

Visit our website Read our factsheet Read our catalogue
https://europa.eu/INMb6 https://op.europa.eu/s/zJB https://op.europa.eu/s/zJB



https://europa.eu/!NMb6Jv
https://europa.eu/!NMb6Jv
https://op.europa.eu/s/zJBn
https://op.europa.eu/s/zJBn
https://op.europa.eu/s/zJBo
https://op.europa.eu/s/zJBo
https://www.facebook.com/EUScienceInnov
https://www.instagram.com/eu_science/
https://www.linkedin.com/showcase/european-commission-joint-research-centre/
https://bsky.app/profile/ec.europa.eu

The European research cluster to understand
the health impacts of micro- and nanoplastics

CLOSING & OUTLOOK

PROF. ROEL VERMEULEN
AURORA

.
AU RORA IP z2plasticheal Q@PlastlcsFatE YPOLYRISK

These prOJects have received funding from the European Union’s Horizon 2020 research and innovation program.




HOW TO WORK WITH THE CUSP ROADMAP (. CUSP

° Funders:
Identify what research needs funding most urgently.

° Researchers:
Guidance for proposal writing.

* Future needs:
Establish CSA on MNPs and human health
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UPCOMING CUSP EVENT 7 cusp

* May 2026 in Maastricht, Netherlands
* Exact date and location TBD, follow us to stay up to date!
* Follow us on LinkedIn: https://linkedin.com/company/cusp-research

* Check our website: https://cusp-research.eu



http://Fohttps:/linkedin.com/company/cusp-research
http://Fohttps:/linkedin.com/company/cusp-research
http://Fohttps:/linkedin.com/company/cusp-research
https://cusp-research.eu/
https://cusp-research.eu/
https://cusp-research.eu/

The European research cluster to understand
the health impacts of micro- and nanoplastics

THANK YOU!

These projects have received funding from the European
Union’s Horizon 2020 research and innovation program.
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