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CUSP ROADMAP
INFORMING AND ADVISING ON THE STATE OF THE ART, 

GAPS, AND FUTURE NEEDS IN MICRO- AND NANOPLASTIC

AND HEALTH RESEARCH IN EUROPE



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.

The CUSP roadmap is available now.

QR code placeholder

A qr code on a white background

AI-generated content may be incorrect.

https://zenodo.org/records/17467125
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ABOUT CUSP AND THE ROADMAP
PROF. ROEL VERMEULEN
COORDINATOR OF AURORA



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)



WHY A CUSP ROADMAP?

• Strategic, concerted effort needed to 

address how MNPs affect human health and 

how to reduce harm. 

• Target audience: researchers, funders, 

policy makers and policy influencers



HOW WAS THE CUSP ROADMAP CREATED?

• Input from all CUSP working groups

• Drafting by small team

• Discussion at February 2025 CUSP event 

with all CUSP partners, EU DG RTI

• Incorporation of received feedback

• Final editing by PIs of projects
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THE CUSP ROADMAP – HOW AND WHAT?
PROF. RAYMOND PIETERS

COORDINATOR OF POLYRISK



TRANSVERSAL THEMES





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 ĆIRKOVIĆ VELIČKOVIĆ

COORDINATOR OF IMPTOX



KEY CHALLENGES

• Reliable test materials and harmonized 

methods are essential for exposure and 

hazard assessment to ensure reproducible 

and comparable results across labs studying 

micro- and nanoplastics (MNPs).

• Key challenges:

• MNPs are physicohemically diverse

• MNPs are ubiquuitous and found in variety 

of matrices



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)



ANALYTICAL METHODS AND INTERLABORATORY 
COMPARISONS

• ILCs (Inter-Laboratory Comparisons) improved harmonization: 

• Particle sizing (1–200 µm by LD; 50–400 nm by DLS) → good consistency. 

• Detection: µ-FTIR, µ-Raman, LDIR, Py-GC/MS, TED-GC/MS → good 

identification, quantification remains challenging.



FUTURE DIRECTIONS FOR RELIABLE MNP ANALYSIS

• Immediate (0–2 yrs):

• Develop and share reference materials and QA/QC protocols.

• 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 (AI-assisted 
classification, tracer methods).

• Integrate exposure, hazard, and analytical data into unified risk 
frameworks.
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Developing harmonized materials 
and methods is the cornerstone for 
understanding and managing MNP 
impacts on human health.
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HAZARDS ASSESSMENT
PROF. ALBA HERNÁNDEZ BONILLA

COORDINATOR OF PLASTICHEAL



FACTORS AFFECTING THE RELEVANCE AND 
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 µm

• 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 
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.

ALL CUSP PROJECTS CONTRIBUTED TO BUILDING 
A MORE COHERENT AND RELIABLE HAZARD 

EVIDENCE BASE

HETEROGENEITY CHALLENGES 
COMMON MESSAGE AND DATA 

INTEGRATION IN HRA FRAMEWORKS



UNDERSTANDING LONG-TERM EFFECTS IS A KEY 
PRIORITY



MNPs HAZARD ASSESSMENT NEEDS PREDICTIVE TOXICITY

Long-term exposure and effects
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MOLECULAR EVENTS – MODE OF ACTION

SIGNALING 
PATHWAYS

UNDERSTANDING LONG-TERM EFFECTS IS A KEY PRIORITY
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EXPOSURE ASSESSMENT
DR. HUBERT DIRVEN AND PROF. RAYMOND PIETERS

POLYRISK



IMPROVE ANALYTICAL METHODS 

• Developed analytical methods to detect microplastics in human 

blood, water and air samples

• No analytical methods available to measure specific nanoplastics 

(≤ 1µm) 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? 

• 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

• Low levels of microplastics found in bottled drinking water from 

Norway 



EXPOSURE TO MNPS: CONCLUSIONS

• 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





These projects have received funding from the European 

Union’s Horizon 2020 research and innovation program.

THANK YOU!

Hubert.dirven@fhi.no
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RISK ASSESSMENT FRAMEWORKS
DR. MARK MORRISON

COORDINATOR OF PLASTICSFATE



SUMMARY OF FINDINGS

• Each CUSP project produced a risk assessment framework (RAF), with a 

focus dictated by the needs of that project

• AURORA – early life

• 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 

alignment and integration

• Hazard identification and characterisation

• Levels and characteristics of human exposures

• Vulnerable and at-risk populations





KEY RESEARCH NEED:
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 

• However, complex responses dependent on combination of plastic, bio/chem 
contaminant and cell model

• Understanding longer-term health impacts through epidemiological studies is a 
key need

• Reflect real-world plastics, contaminants and exposures

• Individuals with underlying health problems, e.g., GIT and respiratory

• Different occupations, different locations, different exposures
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MITIGATION MEASURES
PROF. ROEL VERMEULEN

COORDINATOR OF AURORA 



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 
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

• 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 ĆIRKOVIĆ VELIČKOVIĆ (IMPTOX)

ALBA HERNÁNDEZ BONILLA (PLASTICHEAL)

HUBERT DIRVEN (POLYRISK)

RAYMOND PIETERS (POLYRISK)

MARK MORRISON (PLASTICSFATE)

ROEL VERMEULEN (AURORA)
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RELEVANCE OF THE ROADMAP FOR THE 
EUROPEAN COMMISSION
RITA ARAUJO

DG RESEARCH AND INNOVATION, EUROPEAN COMMISSION



EU-funded research on micro- and 
nanoplastics and health

Rita Araujo
Health Innovations & Ecosystems
DG Research and Innovation
European Commission
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EU policies to tackle micro- and nanoplastics' 
pollution

EU Plastics 
Strategy

Adopted 
2018

Single-Use 
Plastics 

Directive

Entered into 
force 2019

Circular 
Economy 

Action Plan

Adopted 
2020

Communication on 
biobased, 

biodegradable and 
compostable 

plastics

REACH 
restriction 

(intentional 
microplastics)

Proposal for a 
Regulation to 
prevent pellet 

losses

2023

20232022
Revision of 
EU rules on 
packaging 

and 
packaging 

waste



39

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 
monitoring remains a priority.

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 

out funding opportunities for research and innovation activities 

Destination 2: Living and working in a 

health-promoting environment.

HORIZON EUROPE HORIZON EUROPE 2028-2034



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



Scope (proposals should address several of the following activities)

● Increase comparability and reproducibility between studies by means of a better optimisation, validation and standardisation

of the analytical methods, protocols and methodologies;

● Develop suitable and (environmentally) relevant reference materials;

● Develop better in-vivo, in-silico and in-vitro models, instruments and methods for risk and hazard assessment;

● Study the causal mechanisms of action and pathways involved on molecular, cellular and organism level effects;

● Improve the understanding of the drivers of toxicity and other adverse health effects of MNPs;

● Gain better insights on the delivery mechanisms and study the elimination process of MNPs in the human body;

● Generate evidence on the long-term impacts of MNPs on human health, MNPs’ fate and systemic effects;

● 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;

● Develop human biomonitoring studies and the use of specific biomarkers and endpoints;

● Provide robust evidence on the exposures to MNPs at work;

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

● Propose mitigation measures to reduce population exposure to MNPs;

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



Thank you!
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Visit our website Read our factsheet Read our catalogue

https://europa.eu/!NMb6
Jv

https://op.europa.eu/s/zJB
n

https://op.europa.eu/s/zJB
o

Facebook

InstagramLinkedIn

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
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CLOSING & OUTLOOK
PROF. ROEL VERMEULEN

AURORA



HOW TO WORK WITH THE CUSP ROADMAP

• Funders: 

Identify what research needs funding most urgently.

• Researchers:

Guidance for proposal writing.

• Future needs:

Establish CSA on MNPs and human health



ACKNOWLEDGMENTS

• The CUSP Roadmap was written 
by Jane Muncke, Raymond 
Pieters, Tanja Ćirković 
Veličković,  Alba Hernández 
Bonilla, Mark Morrison, Rudolf 
Reuther, and Roel Vermeulen 

• With input from all CUSP 
partners and colleagues from 
DG RTI

• With contributions from Sabine 
Kienzl, Catherine Crawford-
Brown, Virginia Prodi, Justin 
Boucher, and Joel Scheuchzer

• THANK YOU!!!

CUSP consortium and friends in Brussels during the CUSP Scientific 
Conference in February 2025



UPCOMING CUSP EVENT

• 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/
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THANK YOU!
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