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PROGRESS ACROSS OUR
CUSP WORKING GROUPS

Find out about the main achievements of some of the CUSP working
groups during the last six months.
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Foreword

Welcome by CUSP Chairs 2024.

As we near the end of 2024, we to determine early-life health im-
look back at 3.5 years of CUSP, pacts associated with micro- and
and forward to our final CUSP  nanoplastics exposures during

CONTACTS

Tanja Cirkovic Velickovic
tanja.cirkovicl6@gmail.com

conference that will take place
on February 25-26, 2025 at the
Institute of Natural Sciences
in Brussels.

As coordinators of POLYRISK
(Raymond Pieters) and AURO-
RA (Roel Vermeulen), we are im-
mensely proud of the work that
has been achieved by all CUSP
projects, including IMPTOX,
PLASTICSFATE and PLASTICHE-
AL. The knowledge that has been
generated since April 2021 in our
concerted effort to better char-
acterize the human health risks of
micro- and nanoplastics (MNP) is
of immediate relevance to policy-
makers in the EU and elsewhere,
for example as they negotiate
the forthcoming United Nations'
global plastics treaty.

Read about the five CUSP proj-
ects’ progress during the last half
year, such as updates from expo-
sure studies in real life scenari-
os from the POLYRISK project,
PLASTICSFATE'’s work to devel-
op new types of labelled MNPs
and test them in complex in vi-
tro systems, the work ongoing
within the AURORA consortium

pregnancy, the progress made
within IMPTOX on understand-
ing the effects of nanoplastics on
cell health and the results of the
PLASTICHEAL consortium on the
impacts and mechanisms of ac-
tion of real-life nanoplastics un-
der long-term exposure settings.

In order to support policymakers
with implementing our and oth-
ers’ scientific findings into evi-
dence-based, effective regulations
and to prioritize future research
funding, we are currently devel-
oping a roadmap. A draft of this
document will be presented at our
final conference in February 2025
and discussed with EU policymak-
ers in a dedicated workshop. We
look forward to this unique op-
portunity to receive input from
regulators and other stakeholders
which will enable us to finalize the
roadmap before sharing it publicly.

This is the 7th CUSP newslet-
ter, and we will share one more
newsletter with you in March
2025, shortly before our journey
as CUSP ends. And for now, let
us wish you and your families a
peaceful and joyous end of 2024!

The five
CUSP
projects

While collaborating on transversal themes
in several working groups, each one of the
five CUSP research projects concentrates
on specific aspects related to MNPs and
health, from early life to adulthood.
To learn more, visit us on www.cusp-
research.eu, follow us on social media
(LinkedIn and X) and find us on Zenodo.
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Advancing MNP Research: CUSP WG1's
Collaborative Efforts on Materials, Methods, and
Interlaboratory Comparisons

Building a foundation for best practices in MNP research through
shared resources, good practices, and coordinated testing.

In the CUSP WG1, our activities center
around collecting and sharing informa-
tion regarding materials and methods
used within the cluster, creating an
inventory of available materials and
analytical methods. As a part of this
exercise, several members of the CUSP
working group have collected examples
of good practice in the design, prepara-
tion and characterization of commonly
used micro- and nanoplastics. A white
paper with the preliminary title "Cur-
rent good practices for the production
of test and reference materials for mi-
cro- and nanoplastic research" is in
preparation for publication.

A second aim of the working group is
to support research within the cluster
by investigating the behavior of MNP
in various media and environments.
For example, understanding the col-

loidal behavior of MNP in both simple
aqueous dispersions and more complex
cell culture media is central to under-
standing how MNP interact with phys-
iological systems and ultimately impact
health. To this end, this working group
has coordinated an interlaboratory
comparison (ILC) on the measurement
of particle size using dynamic light scat-
tering as a commonly used measure-
ment technique within the cluster. Two
partners from the CUSP cluster have
provided well-characterized nanosized
PET and PP for the ILC and 13 labs
within CUSP, as well as two labs outside
of the cluster, have contributed data to
the study. The results are currently be-
ing compiled into a short communica-
tion to be submitted for publication and
dissemination to all CUSP partners. So
watch this space, we will be sharing our
findings soon!

Lea Ann Dailey
leaann.dailey@univie.ac.at

ANALYTICALTOOLS

Preparation and charac-

terization of micro- and
nanoplastics and ana-
lytical methods used in
micro- and nanoplastics
characterization


http://www.cusp-research.eu
http://www.cusp-research.eu
https://www.linkedin.com/company/cusp-research/about/?viewAsMember=true
https://x.com/CuspResearch
https://zenodo.org/communities/cusp-research
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INTERLABORATORY
COMPARISON

Harmonizing the process
for accurate and compara-
ble results on micro- and
nanoplastics identification
andquantificationmethods
in an international frame-
work

ES

ILC with Large International Participation
Revealing the State-of-the-Art of Microplastic
Detection Methods for Supporting the Process of
Harmonization and Standardization

For a decade now, the number of pub-
lications on the occurrence of micro-
and nanoplastics in the environment
has exploded showing that they are
omnipresent in our day-by-day life. In
the same time, discussions are ongoing
about appropriate analysis, including
sampling, sample preparation, analysis
conditions, and detection. It turned out
that four analytical methods, pu-Raman
and U-FTIR spectroscopies as num-
ber-based approaches and Py-GC/
MS and TED-GC/MS as mass-based
methods are promising and explicitly
addressed in the ISO/DIS 16094-2 and
ISO/DIS 16094-3 standards.

Following these ongoing ISO activities,
PlasticsFatE organized an interlabo-
ratory comparison (ILC) dedicated to
these detection methods under the
umbrella of VAMAS - Versailles Project
on Advanced Materials and Standards
(www.vamas.org), TWA (Technical
Working Area) 45. Well-defined ma-
terials and measurement procedures
have been selected and distributed
to all participants by BAM. Each
participant received six sample sets
containing two different polymer types
with microplastic sized fragments in
broad size-distribution and some blank
samples. Overall, BAM received re-
sults from more than 50 organizations

worldwide representing academia,
industry or governmental institutions.

The results show a positive devel-
opment in microplastic detection
compared to earlier studies, never-
theless, there is still a lot to do. All
labs identified the correct polymer
types, but quantifying the accurate
particle number or mass is challenging.
Py- GC/MS and TED-GC/MS have
delivered similar masses and standard
deviations, while u-Raman and p-FTIR
scattered more in particle numbers.
Especially smaller particle sizes (<50
um) are challenging, because of the
instrumental limitations.

Our results will be published open ac-
cess in detail as an article that is already
under review at an analytical journal,
with the title 'Revealing the real state-
of-the-art in microplastic detection
and quantification methods'. With the
knowledge gained from this ILC, we
aim to support the mandatory process
of harmonization in the field of micro-
plastic analysis and feed the microplas-
tic standardization, which is still under
development (Figure 1).

Figure 1: Knowledge transfer scheme defined in/
by the PlasticsFatE’s project involving the VAMAS
ILC and the verification of the developed research-
grade test material

Knowledge transfer of ILC to ISO 1SO/DIS 16094-2 and 1SO/DIS 16094-3

Material transfer to
ISO/DIS 16094-2 and
ISO/NP 24899

Upcoming CUSP Policy Brief: Advancing MNP Risk

Assessment Tools

The Risk Assessment Working Group
is currently engaged in the prepara-
tion of the third and final CUSP Policy
Brief. The findings of the CUSP project
have already contributed to the filling
of significant gaps in regulatory knowl-
edge. Itis clear that MNPs represent a
public health concern; however, the
question of what the specific risks are
remains unanswered.

The third policy brief will focus on the
various approaches that have been de-
veloped within the CUSP initiative to
derive quantitative and/or qualitative
human risk assessments associated
with micro- and nano-plastics (MNPs).
To illustrate, the AURORA project
consortium has put forth a proposal
for a "European roadmap on early life
health risk assessment of micro- and
nano-plastics," while the PlasticsFatE
initiative has developed a "Prospec-
tive Multi-Criteria Decision System"
(PMCDS), which is intended to serve as
atool for use in the design phase of ma-
terial or product development.

a3
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from microplastics

Similarly, the PlasticHeal project has de-
veloped the "PlasticRiskCat" framework,
a systematic evaluation and categorisa-
tion tool designed to support research-
ers, companies, and regulators in their
first-tier assessment and communication
of MNP hazards. Details of all frame-
works will be available in PolicyBrief 3.

These approaches have been devel-
oped with the intention of meeting the
specific needs and requirements of dif-
ferent stakeholders. This is achieved
through the integration of stakehold-
er input, the addressing of regulatory
and scientific gaps identified through
knowledge gap analyses, and the in-
tegration of the research results and
knowledge generated in each of the

CUSP projects.
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RISK ASSESSMENT

Generating scientific
evidence on the hazards
of micro-and nanoplastics
for regulatory risk assess-
ment purposes

Check out our CUSP
community on ZENODO!

We invite you to explore the wealth of knowledge in
our CUSP Zenodo community, where we continue to
share Open Access research papers, posters, open
project deliverables and various other documents with
thewider MNP community. Dive into the latest uploads
and stay updated on our groundbreaking research.

VISIT OUR ZENODO REPOSITORY



http://www.vamas.org
mailto:R.C.H.Vermeulen%40uu.nl%20?subject=
https://zenodo.org/communities/cusp-research?q=&l=list&p=1&s=10&sort=newest

6  CUSP NEWS | Issue 7 - December 2024

~NPlasticsFatE_

CONTACTS

Lesley Tobin
lesley.tobin@optimat.co.uk

COMMUNICATION
AND DISSEMINATION

Maximising and sustaining
the visibility and impact
of the CUSP projects
among target audiences in
support of the European
Plastics and Bioeconomy
Strategies at European
and international levels

r
-

Driving Visibility, Engagement, and Policy Impact

for CUSP

Promoting research, shaping policy, and preparing for the CUSP

final conference.
OVERVIEW

Working Group 6 (WG6) focuses on
ensuring visibility, engagement, and
impact of the project outcomes across
stakeholders, policymakers, research-
ers, and the public. The agenda for our
33rd meeting on November 11, 2024 ,
centred onupdates, planning,andaction
items for the final phases of the cluster.

Currently WG6 is actively promoting
the activities of all five project activi-
ties and updates through CUSP's media
channels and the website. As our re-
search becomes more prolific in terms
of results and publications, make sure
you follow us on LinkedIn and check the
news page where we'll be announcing
details of results, publications, events
and new media features.

MEDIA AND PUBLIC ENGAGEMENT

Over several months, WGé6 coordinat-
ed with the Arte documentary team to
feature project highlights. A synopsis
of the documentary, ‘Homo Plasticus’,
describes how it ‘follows in the foot-
steps of passionate researchers as they
embark on an unprecedented scientific
adventure. The investigation takes us
all over Europe to better understand
how plastics colonize our bodies and
how they could alter them’. You can
read more here.

POLICY BRIEFS

In collaboration with WG5, the final
CUSP policy briefis under development,
focusing on the risk assessment frame-
works being developed by the projects
and their relevance for legislative and
policymaking processes with a guide to
practical applications.

ROADMAP DEVELOPMENT

WG6 is supporting the finalization of
the CUSP Roadmap, which synthesizes
contributions from all WGs. The com-
pleted Roadmap will be shared at our
final conference.

CUSP FINAL CONFERENCE

The final CUSP conference takes place
at the end of February at the National
Science Museum in Brussels where we
look forward to presenting our results
to key stakeholders as well as highlight-
ing the knowledge and research gaps
and ways forward via our Roadmap.
We will be leveraging the final confer-
ence to solidify CUSP’s contributions
to micro- and nanoplastic research, and
we will promote tools and insights for
policy and research communities. Pro-
ceedings will be available on Zenodo.

The final newsletter: The ultimate edi-
tion of our newsletter will feature the
proceedings from our final conference,
individual project achievements, a sum-
mary of our 3rd and final policy brief
and news of our publications and media
features.

Image: 'Homo Plasticus' cover

Update from the Human Biomonitoring Sub-Group

During the last months, the CUSP Hu-
man Biomonitoring group has focused
on coordinating the work performed
within the different projects with re-
gards to the study of biomarker of
MNPs exposure and effects in human
samples with the aim of providing har-
monised protocols that could be used
in future studies with MNPs. For that,
a common report has been drafted, the
contents of it have been divided among
the different projects and currently the
partners are working on writing the
assigned section of this report. The re-
port refers to both occupationally ex-
posed populations, which are expected
to have higher MNP exposure than the
general population, as well as high-risk
groups. The latter refers to groups of
persons that because of their patho-
logical (i.e., chronic kidney disease pa-
tients) or physiological (i.e., pregnant
women, children) conditions may be at
higher risk after MNP exposure. This
initiative, proposed by Prof. Enrico Ber-

gamaschi (PlasticsFate) at the last CUSP
meeting, and coordinated by himself
and Dr. Julia Cataladn (PlasticHeal) will
be presented at the final CUSP meeting
that will be held in Brussels from 25th-
26th February 2025.

In parallel, detailed information on the
different populations, sample size, and
exposure and effect biomarkers as-
sessed in each of the projects is being
collected. This effort will allow to iden-
tify common biomarkers among the dif-
ferent projects and establish the bases
for a future meta-analysis approach,
once each project has published their
corresponding results.
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https://cusp-research.eu/
https://www.linkedin.com/company/77941707
https://cusp-research.eu/news/
https://medias-distribution.lab.arte.tv/files/ENG_DOSSIER_SHORT_HOMO_PLASTICUS_15-05-2024.pdf
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NEWS & UPDATES FROM
CUSP & OUR PROJECTS

AURORA

AURORA Project Update

The AURORA consortium met online for its second
project meeting in October 2024, to discuss progress
since the first meeting in March. Many efforts are now
taking shape and data are emerging, especially from
our collaborators working on exposure assessment and
epidemiology. Our high-throughput analysis of around
700 mother-child pair samples (blood, urine, placenta)
collected from the two birth cohorts BISC (Spain) and
ENVIRONAGE (Belgium), is in full swing, using an in-
novative method that builds on the existing approach-
es for measuring MNPs (Shao et al., 2024). And since
AURORA will run for another year, ending in March
2026, we expect to spend most of the next 12 months
on identifying associations between measured levels
and types of micro- and nanoplastics (MNPs) detected
in the mother-child-pairs’ samples and linking them to
health-related outcomes. These data, together with the
experimental in vitro results, will then be used to carry

Ll ANNUAL

Il REVIEWS

out a risk assessment, based on our recently published
roadmap (Christopher et al. 2024).

In the meantime, we are busy evaluating find-
ings from a household study where we gathered
urine samples of 100 participants (living in or near
Utrecht, the Netherlands), as well as repeatedly col-
lected dust samples from their homes. To complete
our data collection, we asked study participants to
fill in a questionnaire about their lifestyle habits.
These samples are now also being analysed and will be
paired with participants’ habits, potentially revealing
behaviors that lead to lower MNP exposures that can
inform citizens and future policymaking.

Image: AURORA project members met online for their most recent
consortium meeting to share progress and review planning for the
upcoming experiments and project deliverales.

Shao, etal. Advancements in Assays for Micro- and Nanoplastic Detection: Paving the Way
for Biomonitoring and Exposomics Studies. Annual Review of Pharmacology and Tox-
icology, Vol 65 (2024). https://doi.org/10.1146/annurev-pharmtox-030424-112828

Christopher, et al. Impacts of micro- and nanoplastics on early-life health: a roadmap

@ Springer Open
s43591-024-00089-3

towards risk assessment. Micropl.&Nanopl. 4, 13 (2024). https://doi.org/10.1186/
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Towards a Risk Assessment

Framework for Micro- and
Nanoplastic Particles for Human

Health

POLYRISK researchers develop a new approach to identify health risks of
micro- and nanoplastics (MNP).

POLYRISK researchers develop a
new approach toidentify healthrisks
of micro- and nanoplastics (MNP).
By creating the most comprehen-
sive and state-of-the-art risk assess-
ment framework for MNP and human
health to date, researchers are pro-
viding a tool to better understand
the scale of the problem caused by
plastic pollution. The publication will
be available in the coming weeks in
the journal Particle and Fibre Toxi-
cology, so stay tuned.

Building on well-established test-
ing and assessment approaches,
the framework takes you through a
three-step process to identify MNPs,
group them, and prioritise them based
on their potential to cause harm. The
framework focuses primarily on ex-
posure to MNPs through inhalation,
but it is easily adaptable, making
it possible to add other exposure
routes in the future.

Accompanying the tool, the publi-
cation Towards a Risk Assessment

Framework for Micro- and Nano-
plastic Particles for Human Health
will also include a guide on applying
it and suggests test methods to as-
sess which MNPs are of potential
concern. As more researchers and
policymakers apply this framework,
we can build a better understanding
of the potential threat that plastic
particles pose to public health.

Partners have also been busy ana-
lysing data from the human scenar-
io studies with preliminary findings
showing that exposure to traffic-re-
lated particles (coming from tyre
wear, i.e. tyre wear particles or TWP)
induce acute increases of monocytes
and neutrophils in blood within 6 to
17hr after exposure, when expo-
sure occurred at locations where
TWP areincreased in the air (such as
around a stop and go area).

Work on in vitro studies with mac-
rophages, neutrophils and dendritic
cells, using arange of MNP (PVC, PA,
PP, PS, obtained from TNO via the

Momentum project) indicates that
primary MNP may affect viability of
these cells, but do not activate pro-
duction of proinflammatory cyto-
kines. On the contrary, weathered
MNP (aged in river Rhine water),
or MNP with reactive oxygenated
groups on their surface, activate
macrophages (cytokine production)
or dendritic cells (surface groups and
T cell activation). Hence, weathered
or aged MNP (with reactive groups,
microbial components) may have an
increased effect on inflammation.



https://www.annualreviews.org/content/journals/10.1146/annurev-pharmtox-030424-112828
https://microplastics.springeropen.com/articles/10.1186/s43591-024-00089-3
https://www.annualreviews.org/content/journals/10.1146/annurev-pharmtox-030424-112828
https://microplastics.springeropen.com/articles/10.1186/s43591-024-00089-3
https://microplastics.springeropen.com/articles/10.1186/s43591-024-00089-3
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Ghent University Scientists Unveil
Damaging Effect of Repeated
Exposure to Nanoplastics on Human
Cell Health

Published in Environmental Science & Technology on May 30, 2024, the
study demonstrates for the first time that repeated low-level exposure

to nanoplastics made from polystyrene causes significant damage to
mitochondria, the cell's energy centers, and suppresses cell differentiation

under prolonged exposure.

Groundbreaking research by Ghent University, co-funded
by the Imptox project, has provided new insights into
the detrimental effects of repeated low-dose exposure
to nanoplastics on cellular health. This pioneering study,
led by Imptox researcher Prof. Dr. Andreja Rajkovic, and
Prof. Dr. Jana Asselman, replicates very realistic scenarios
of low-level, continuous exposure to nanoplastics, as en-
countered in daily life. Published in Environmental Science
& Technology on May 30, 2024, the study demonstrates
for the first time that repeated low-level exposure to
nanoplastics made from polystyrene - a material widely
used in the plastics industry - causes significant damage
to mitochondria, the cell’s energy centers, and suppress-
es cell differentiation under prolonged exposure.

Nanoplastics, particles under 1,000 nanometers, can be
intentionally produced (e.g., for medical uses) or form as
larger plastics degrade. Everyday items release trillions
of these invisible particles which permeate our air, water,
and food. Despite their prevalence, the long-term health
impacts of nanoplastics are still poorly understood, and
tools to study them are only now being developed.

To address this critical research gap, Ghent University
researchers designed an experiment using human in-

testinal cells to study the effects of short-term and pro-
longed exposure to polystyrene nanoplastics. Cells were
exposed either repeatedly (every two days over 12 days)
orin a single dose, allowing scientists to compare contin-
uous low-level exposure with one-time exposure.

Key findings

The findings showed that repeated low-dose exposure
to nanoplastics caused significant cellular damage, com-
promising the mitochondria and forcing cells to rely on
less efficient energy production. In contrast, cells ex-
posed once experienced only temporary disruptions and
recovered within 12 days.

“Our study highlights the crucial need to understand the
long-term health risks posed by nanoplastics. Prolonged,
low-dose repetitive exposure has shown significant im-
pacts on cellular function, underscoring the importance of
continued research in this area,” says Rajkovic. Given that
our daily environment exposes us continuously to low
levels of nanoplastics, the implications of these findings
should not be underestimated, emphasizing the need for
comprehensive strategies to mitigate these risks.

Quoted Study: Peng, M., Grootaert, C., Vercauteren, M., Boon, N.,
Janssen, C., Rajkovic, A.¥, & Asselman, J. (2024). Probing Long-Term
Impacts: Low-Dose Polystyrene Nanoplastics Exacerbate Mitochondrial
Health and Evoke Secondary Glycolysis via Repeated and Single Dosing.
Environmental Science & Technology. Published May 30, 2024. https:/
doi.org/10.1021/acs.est.3c¢10868
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Image: CC-BY Imptox, adapted from original infographic in https:/doi.
org/10.1021/acs.est.3c10868 .
Download here the high-resolution image.
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Imptox Researchers Train Artificial
Neural Network for More Efficient
Microplastic Detection

By integrating the GEPARD software with a custom-trained machine learning
model, Imptox researchers from HES-SO have made microplastic detection

faster and more accurate.

The plastic pollution problem is more than meets the eye
- literally. While larger pieces are visible, micro and in par-
ticular nanoplastics are so small they cannot be seen, yet
they are now being detected everywhere in our environ-
ment and even inside the human body. But how do you
track what you can't see?

Making MNP Analysis Faster with
Machine Learning

That'swhere machinelearning comesin. Inarecent study,
Imptox researchers Thibault Schowing, Carlos Pefia-

Reyes, and Xavier Brochet from the Haute école spécial-
isée de Suisse occidentale (HES-SO) sought to make the
detection and analysis of micro- and nanoplastics (MNPs)
faster and more efficient. By improving an existing ma-
chinelearningtool, they have adapted it to better identify
MNPs in environmental samples. The goal was to reduce
the time and manual effort typically required to detect
tiny plastic particles, making the process more efficient
and adaptable across various sample types.

The researchers used a Nicolet™ iN10 Infrared Micro-
scope with OMNIC™ Picta™ software for FTIR analysis


https://doi.org/10.1021/acs.est.3c10868
https://doi.org/10.1021/acs.est.3c10868
https://doi.org/10.1021/acs.est.3c10868
https://doi.org/10.1021/acs.est.3c10868
https://www.imptox.eu/media/30393/imptox-ghent-effects-of-nanoplastics-on-human-cell-healthx4.jpg
https://pubs.acs.org/doi/10.1021/acs.est.3c10868

12 CUSP NEWS | Issue 7 - December 2024

to detect and quantify micro- and nanoplastics. While
effective for many tasks, the software requires some
manual steps, slowing analysis of large sample sets. Chal-
lenges include separate detection for darker and lighter
particles and achieving accuracy in samples with densely
clustered particles.

Switching to Open-Source Software
GEPARD

To address these gaps, the team chose GEPARD, an
open-source software from the Leibniz Institute of Poly-
mer Research Dresden, which offers greater control and
flexibility for various sample types. GEPARD supports
machine learning for faster, automated microplastic de-
tection, processing images in a single step across diverse
particle types.

The researchers enhanced GEPARD by integrating a cus-
tom-trained Artificial Neural Network (ANN) tailored
for FTIR images, as existing models were optimized for
Ramanimages. This updated ANN now automates micro-
plastic detection, identifying their shape, size, and com-
position more quickly and reliably.

Once the custom-trained neural network was integrat-
ed into GEPARD, the team compared its performance
with the existing OMNIC™ Picta™ software. The results
showed a significant improvement: GEPARD detected
about 15% more particles than OMNIC™ Picta™ un-
der similar conditions. This means the new method not
only works faster but also provides more accurate and

thorough results, making it easier to detect smaller and
more complex particles that might have been missed
with the older software.

In addition to the technical improvements, the research-
ers made all the data and information needed to repli-
cate their process available in a fully open-access format
on Zenodo. They detailed the setup of their software
environments and the steps they took to train the neu-
ral network, using popular tools like Detectron2 and
PyTorch. This ensures transparency and makes the
process easily accessible to other researchers, helping
to spread these advancements to the wider scientific
community.

Quoted Study: Schowing, T. (2024). COCO dataset and neural network
weights for micro-FTIR particle detection on filters. [Data set]. Zenodo.
https://doi.org/10.5281/zenodo.10839527

Unlock the New Advanced Version
of Microplastics Madness!

Don't miss our new version and dive even deeper into the secrets of micro- and
nanoplastics research! Join NanoNinja for a thrilling educational adventure -
face challenging coding tasks, solve exciting puzzles, and explore the fascinating
science behind micro- and nanoplastics like never before.

Are you up for the challenge? Start playing now!

PLAY NOW

2024 Online Conference
Shaping the future
of micro- and
nanoplastic research

Connecting science, policy,
and industry for human health
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Shaping the Future of MNP

Research: Insights from the

PlasticHeal Online Conference

Bridging science, policy, and industry to address
the health Impacts of Micro- and Nanoplastics.

PlasticHeal recently held the online conference “Shap-
ing the future of micro- and nanoplastic research: Con-
necting science, policy, and industry for human health,”
on November 25th and 26th. The event brought togeth-
er experts and stakeholders from academia, industry,
and regulatory bodies across Europe.

The first part of the conference focused on understand-
ing and assessing the risks associated with MNPs. Key
sessions included the presentation of PlasticHeal’s risk
assessment framework for MNPs, with detailed discus-
sions on endpoints such as carcinogenicity, mutagenic-
ity, immunotoxicology, and gastrointestinal toxicity. A
roundtable discussion and open forum with the Plasti-
cHeal consortium and additional experts explored inno-
vative approaches and addressed key regulatory gaps.

The second part of the conference highlighted the
importance of making data valuable beyond traditional
approaches. Sessions on advanced models, defining
exposure, and analytical workflows were particularly
noteworthy. An interactive roundtable discussion
with experts from various fields aimed to bridge the
gap between science and policy, refining models for
regulatory impact.

Key highlights

Overall, the conference not only showcased the
significant progress made by the PlasticHeal project

but also provided a platform for
collaborative discussions on future
research directions and regulatory
frameworks.

Some of the key points included the importance of es-
tablishing safe thresholds for MNPs in different media;
the need to use existing in vitro and in vivo extrapolation
models to gain a comprehensive understanding of the
effects of MNPs; and the importance of exposure stud-
ies to determine real-world risks, highlighting the com-
plexity of assessing mixtures of plastics and additives,
which often exceed safe thresholds when combined.
The need for long-term exposure studies to assess per-
sistence and potential long-term risks was highlighted.

The challenges of obtaining comprehensive data for all
variations of polymers and additives, the need for stan-
dardised methods to measure MNPs, and the role of
industry in responding to consumer concerns and the
need for actionable thresholds to guide safer product
development were also hot topics during this fruitful
two-day discussion. Videos, presentations and other
materials resulting from the conference will soon be
available on the PlasticHeal website (https://www.plas-
ticheal.eu).

For a more detailed view of the advances of the Plas-
ticHeal team, visit the results section of the website:
https://www.plasticheal.eu/en/results



https://doi.org/10.5281/zenodo.10839527
https://www.plasticheal.eu/en/news/events/registrations-now-open-plasticheal-online-conference-shaping-future-mnpls-research
https://www.plasticheal.eu/en/news/events/registrations-now-open-plasticheal-online-conference-shaping-future-mnpls-research
https://www.plasticheal.eu/en/news/events/registrations-now-open-plasticheal-online-conference-shaping-future-mnpls-research
https://www.plasticheal.eu/en
https://www.plasticheal.eu/en
https://www.plasticheal.eu/en/results 
http://game.imptox.eu/
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PlasticsFatE’s latest developments:

Advancing Detection, Understanding
Impacts, and Shaping Policy on MNP
Research for Human Health

Addressing the challenges of measuring, tracking and analysing MNPs

Addressing the challenges of mea-
suring, tracking and analysing MNPs

It is difficult to measure, track and analyse MNPs in dif-
ferent matrices, and in particular nanoplastics across
different tissues. Many of the highly sensitive detec-
tion methods take far too long to measure the small
numbers of particles or masses that we would typically
want to detect. In PlasticsFatE, as in other projects, we
have used nanoscale Europium labelled polystyrene,
but this is limiting. To address this, we have developed
Rhodamine B labelled and gold labelled PET nanoplas-
tics and are investigating these in a number of in vitro
cell systems. Furthermore, we have been developing
an optical-based method to rapidly screen different
types of materials for the presence of MNPs. This of-
fers a pre-screening prior to more in-depth analysis us-
ing Raman and mass-spec methods.

Deepening our understanding of
MNP impacts

cases, these are acute effects, whereas others are only
revealed following repeated or chronic exposure of bio-
logical systems to the contaminated MNP. These studies
indicate an accentuating role for the MNP, however, the
precise mechanisms have still to be determined.

Developing the right tools for the job

We have developed a number of in silico tools that help
us model changes in MNP concentrations in different en-
vironmental and occupational compartments, as well as
what happens when different materials enter the human
body. These were first established using datasets from
the literature and now we are beginning to test them
with data from our own in vitro experimental work. One
outcome from this work will be an online platform, incor-
porating a prospective multi-criteria decision support
tool, that can provide advice to stakeholders, even where
there are remaining data gaps.

Painting a bigger picture for policy

8, i ;
NiPlasticsFatt LT

Harmonization and Standardization in Plastic Exposure and Hazard Assessment

ing reported in four policy briefs as well as in final deliv-
erables. Our first policy brief: “Harmonization and Stan-
dardization in Plastic Exposure and Hazard Assessment”
is available now here.

Finally, PlasticsFatE is approaching its peak publishing
period with several papers submitted to peer-reviewed

CUSP NEWS

journals while data, SOPs and other information is avail-
able through our website and through Zenodo. Please
visit these sites for further information!

Image: Key aspects of harmonization across different research stages and
measures for standardization (Adler et al. (2024), Kokalj et al. (2023), Lou
etal. (2023), Monikh et al. (2022), Wieland et al. (2022), and Zhang et al.
(2021)

Collaboration for Harmonization

Consistency Coordinated
across methods for

mediums particle
quantification

Sampling Sample
(Air, Water, Preparation
Soil) and Analysis

Transparency
and standard
protocols for

QA/QC

Realistic
exposure
conditions

Hazard
Assessment
(In vitro, In

vivo Testing)

Developing and adopting international standards

Standardizing techniques and instruments used to measure MNP

Standardizing reference materials

Detailed reporting and accessible data

Global databases consolidating MNP research data

Standardization

The diverse and heterogenous nature of MNPs makes
complete standardization of all dimensions not possible

Planties Fate and Effiscts i the Homas Body

and research e
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In PlasticsFatE we have used both in vitro and in vivo
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nd potential bind spots in the Stody of the: fate and effects of MAPS in humans, Wthin this

models to understand the impact of MNPs on biological
systems. While pristine materials show limited effects, we
haveidentified several effects on gene and protein expres-
sion with more environmentally relevant samples - those
that have chemical or biological contaminants. In some

As we enter the final months of our project, we are work-
ing hard to highlight these remaining gaps and provide
support to policymakers through a series of internal and
external stakeholder engagement activities to discuss
and help prioritise future research needs. These are be-

PlasticsFatE's first policy brief is out!

Click here to read “Harmonization and Standardization in Plastic
Exposure and Hazard Assessment”
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EVENTS AND

ANNOUNCEMENTS

Read our updates on past events and check
the section for future ones coming. Don'’t

miss interesting announcements on

MNP-related topics!

UPCOMING EVENTS

Final CUSP Assembly and
Stakeholder meeting

(4

Save the date for the final CUSP General Assembly and
Stakeholder Meeting at the Institute of Natural Sciences
in Brussels from the 25th to 27th of February 2025.

Save
the date 2527

Please click here for further info

UPCOMING EVENTS
Events organized by CUSP
projects

PLASTICHEAL FINAL MEETING
March 10th-11th 2025. Barcelona, Spain

IMPTOX

PLASTIC PARTICLES AND ALLERGIES.

A STAKEHOLDER DIALOGUE

ON EMERGING RISKS

Exploring how Micro- and Nanoplastics in the
Environment Impact Human Health.

February 25th 2025 (morning). Brussels, Belgium

UPCOMING EVENTS
Further events of interest

SETAC EUROPE 35TH ANNUAL MEETING
May 11th-15th 2025. Vienna, Austria

EURO FOOD CHEM XXIII
11th - 13th June 2025. Bratislava, Slovakia

FEMS MICRO - Magnifying microbial impact
14th - 17th July 2025. Milan, Italy

EAACI CONGRESS 2025 - Breaking boundaries
in Allergy, Asthma, and Clinical Immunology:
Integrating Planetary Health for a Sustainable
Future

13th - 16th June 2025. Glasgow, Scotland

Stay updated!

Interested in our research journey on
MNPS? You can join our Community
and follow us on Twitter and LinkedIn
to get the latest news on our cluster!

CuspResearchm CuspResearch

EU Green Week
PARTNER EVENT

Navigating the
Invisible Currents
Micro and Nanopl
Water Odyssey

Online on Zoom
27th August 2024
10:30 - 12:30 CEJ

PAST EVENTS

Successful IMPTOX Workshop
Gathers Substantial Audience
to Discuss Hidden Perils of
Micro and Nanoplastics

On August 27th, 2024, the IMPTOX project held a
successful online workshop as part of the EU Green
Week, titled "Navigating the Invisible Currents - Micro
and Nanoplastics' Water Odyssey." The event attract-
ed a large, engaged audience - about 70 participants
- who logged in to explore the hidden threats posed
by micro and nanoplastics (MNPs) in water environ-
ments. Audience interest was evident through the nu-
merous questions sent in for the scientists, making for
a dynamic and interactive session.

Leading researchers from institutions such as the Uni-
versity of Belgrade, Ghent University, CNRS, and KU
Leuven shared their latest findings on the
prevalence of MNPs in aquatic eco-
systems, their impact on the sea-
food chain, and their concerning
potential to harbor harmful
bacteria and transport tox-

ic metals (click here for the

full recording). The inter-

active Q&A sessions gave
participants the opportu-

nity to engage directly with

the speakers, sparking in-
sightful discussions on the
pressing challenges posed AY 8
by MNPs and possible future

research avenues.
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PAST EVENTS

Imptox Workshop at
FoodMicro 2024 Explores
Microplastics' Role in Health
and Environment, Attracting
Engaged Audience

On July 8th, 2024, the Imptox workshop, “Microplas-
tics and Microbiome Interactions: Sharing Insights and
Exploring New Pathways,” took place as a pre-confer-
ence highlight at FoodMicro 2024 in Burgos, Spain.
The event drew an attentive audience, reflecting
widespread consumer interest in the potential health
and environmental impacts of microplastics.

Organized by Imptox researcher Andreja Rajkovic
from Ghent University, the workshop delved into re-
cent research on interactions between microplastics
and microbial pathogens, including their roles
in biofilm formation, disease transmis-
sion, and antibiotic resistance. These
findings underscore the complex
dynamics of microplastics in
food and environmental safety.

The session also showcased
varied perspectives from
academia, industry, and reg-
ulatory authorities on the
issue, with consumers con-
-\9 sistently expressing strong
interest in understanding po-
tential health implications.
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https://www.femsmicro.org/
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https://cusp-research.eu/finalevents/
https://cusp-research.eu/finalevents/
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PAST EVENTS

MICRO 2024 Conference
Gathers Plastic Pollution
Researchers

From September 23 to 27, 2024, CUSP researchers
joined more than 800 scientists from around the world
for MICRO 2024 in Lanzarote, Spain. The five-day
scientific conference featured hundreds of platform
presentations, poster presentations, and a novel
walking talk format that brought small groups together
to discuss and share the latest science in quiet corners
around the old town of Arrecife. CUSP scientists
presented the latest scientific findings and ongoing
efforts from across the five projects. Covering the full
span of plastic pollution research from monitoring
and toxicology to social science and policymaking, the
conference provided a valuable platform to exchange

insights and learn from each other’s experiences.

With so many participants engaged across three
parallel tracks, there was a wide range of topics
discussed and updates shared. While the conference
has not produced an official set of conclusions or
takeaways, our consortium member Justin Boucher
noticed a novel and recurring message shared during
plenary sessions: The global scientific community has
carried out extensive and important research over the
past decades to detect, monitor, and model MNPs in
many types of natural environments and matrices all
over the world. Although this detection and monitoring
is still seen by experts as important and needed, equally
if not more important now is also to develop concrete

technologies and actions to address existing plastic
pollution and prevent more pollution in the future.

The conference series was developed to recognize
the growing number of researchers and policymakers
concerned about the challenge of plastic pollution from
macro to nano, with a core focus on microplastics. The
bi-annual event helps to (i) facilitate open access to the
breadth of emerging & ongoing research in the field, (ii)
identify current research frontiers and new challenges,
and (iii) stimulate collaboration within the continuously
expanding research community.

Sadly, the closing of such an inspiring conference also
brought somber news. Juan Baztan, a good colleague
to many and a leading organizer of the MICRO
conferences, passed away in an accident during
the event. Collectively, Juan’s passion for the work,
unrestrained expressions of love and respect for his
colleagues, and drive for environmental justice and
scientific excellence were the exceptional qualities that
made him stand out within the field. Our condolences
and thoughts are with his family and with his many
other friends and colleagues. You can read more about
Juan’s legacy in El Mundo.

Image: CUSP project members presented their latest research at the
MICRO 2024 scientific conference in Lanzarote, Spain. From left to
right; top row: Sonia Manzo (ENEA), Steffen Foss Hansen (Danish
Technical University), Esther Lenseen (University of Utrecht), Maartje
Rietdijk (VU University Medical Center), Annemijne Van den Berg
(University of Utrecht), Adriaan Duijndam (University of Utrecht),
Laurens Mandemaker (University of Utrecht); bottom row: Lorenzo
Scibetta (VU University Medical Center), Barbara Scholz-Boettcher
(University of Oldenburg), Justin Boucher (Food Packaging Forum,).
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COLLABORATIONS

Discover other projects with whom we foster collaborations to
further advance in our understanding of MNPs.

The CUSP Projects Continue to Collaborate
with Complementary Initiatives with Common Goals

In recent months, PlasticsFatE organised a Round Table
at the stunning location of Burg Windeck castle in
Germany. This event brought together key stakeholders
from PlasticsEurope, Zero Waste Europe, the COST
Action ‘PRIORITY’, the German Federal Institute for Risk
Assessment, and BDE.ev among others to discuss critical
needs and measures. Specific
questions included: ‘How can
we improve the detection and
analyses of MNPs?’; ‘How can
we improve our knowledge of
the spread and exposure of
MNPs in the environment and
human health for mitigation
purposes?’; ‘What are the
implications of MNPs as a
permanent part of our food and
bodies?’; and ‘What can be done to predict and mitigate
risks in industry, regulation and policy making?’ The
outcomes of these discussions have been feeding into
the CUSP Policy Briefs and the Roadmap. A final Round
Table will be held in January in Frankfurt.

A major focus of all of our projects has been on the
training and upskilling of our Early Career Researchers.
This month, the University of Bayreuth together with the
Collaborative Research Centre 1357 Microplastics (CRC

Wish to collaborate
with CUSP?

If you are part of a project or organisation and
would like to collaborate, please get in touch at
hello@cusp-research.eu and register to join our
community at https://cusp-research.eu/contact/

&

S PlasticsFatE

) Q_—___

Photo: CUSP and external Early Career Researchers
convene and collaborate at the University of Bayreuth.
Photo credits: A. Dietl (CRC microplastics)

1357) organised a three-day workshop: “Navigating
Towards Microplastic Regulations” for CUSP and
external ECRs. Dr Anja Ramsperger (University of
Bayreuth) commented: “The 'Early Career Researcher
Workshop' provided an excellent opportunity for
early-career scientists to present their research on
microplastics, while also gaining valuable insights into the
standardization and regulatory frameworks surrounding
this topic.” Dr. Ramsperger added: “Particularly the
interactive exchange, whether through lightning talks
or networking in a relaxed atmosphere, demonstrated
how valuable the dialogue between young researchers
and established experts is for the advancement of this
important field. During the lab tours on the final day,
participants also had the chance to discuss current
topics with microplastic research experts and further
expand their networks” (find out more here).


https://www.elmundo.es/opinion/columnistas/2024/10/04/66ffc179e4d4d80d348b4584.html
https://micro2024.sciencesconf.org/
https://www.sfb-mikroplastik.uni-bayreuth.de/en/index.html
mailto:hello%40cusp-research.eu?subject=
https://cusp-research.eu/contact/
https://www.linkedin.com/posts/crc-1357-microplastics_microplastics-research-earlycareerresearchers-ugcPost-7262467518202605568-C8yD/?utm_source=share&utm_medium=member_desktop
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MEET OUR SCIENTISTS

Greta Valijarvi, M.Sc

Pharmacy
University of Eastern Finland

Project: AURORA

While completing my MSc thesis in Pharmacy, | found it fascinating to
discover something new that could affect human health and became
more interested in science. | have always been interested in topics such
as pregnancy and fetal development and how external and internal
factors may affect these processes. Thus, when | was offered a PhD
position within AURORA, | couldn't say no.

| think the most fascinating aspect of my work is the research method:
I work with human placental perfusions. Very little is known about
transplacental transfer of micro- and nanoplastics and their effects on
placental functions. It is such a
unique method, and | think it is
beautiful that every time we
receive a placenta and start the
perfusion, also a new child has
been born. | would have never
believed that one day | would be
working with fresh tissue since
one reason why | decided not to
become a medicinal doctor, which
was one career option, was that |
didn’t want to work with tissues
or blood. The work that has been
done in the AURORA consortium
is very interesting and important.
Plastics can be found everywhere,
and | find it very motivating that
the results of the AURORA
research will be beneficial for
everyone and can be used to
make this world a bit safer,
especially for the next
generations.

Immunotoxicology

Utrecht University
Project: POLYRISK

“It’s hard to imagine life without plastic these
days. Tiny plastic particles are now in our food,
water, and even in the air. This means we're
constantly exposed to them,” says Annemijne van

den Berg, PhD researcher at the Institute of Risk

Assessment Sciences, Utrecht University, a
POLYRISK partner.

For Annemijne, this raises an important
question: “Do these micro- and nanoplastic
particles harm our health?”

She is doing her part to answer that question by
investigating how these plastic particles might
affect our immune system after we ingest them.
“I look into whether they damage our intestines,
if they can cross the intestinal barrier, and what
their impact is on important immune cells across
this barrier,” she explains.

Alongside colleagues from 15 partner
institutions in seven countries, her research is
crucial to understanding how our daily exposure
to plastic may be harming our health and
wellbeing. “I hope our research will help improve
how we assess the risks of micro- and
nanoplastics, so we can make better, science-
based decisions about the global plastic
pollution problem,” she says.

This is no small feat - these plastic particles are
very diverse, therefore, more difficult to study.
“Unlike chemicals, which are often more
uniform, these particles vary greatly and behave
in ways that require entirely new research
approaches designed just for this purpose,’
Annemijne says.

CUSP NEWS

Annemijne van den Berg, PhD

Institute of Risk Assessment Sciences,

This has made it difficult to pinpoint their health
impacts. Although there are indications that
these particles may be harmful to us, there still a
lot we do not know, according to Annemijne.
“Given the widespread exposure and the fact
that we can't easily eliminate these particles,
ongoing research is vital,” she adds.

The challenges are also what fascinates
Annemijne about this field: “My work feels like a
giant complex puzzle and, by solving it, we will
hopefully improve public health.”

Annemijne also credits her research partners for
keeping her motivated. “I'm excited to be part of
a big consortium with dedicated researchers
from across Europe who are deeply invested in
this important issue,” she says.

When asked whether working on this topic has
changed her lifestyle, she says that she feels a
responsibility to raise awareness about plastic
pollution and the risk it poses to people and the
environment. “It’s crucial for people to know
how their actions can help tackle the plastic
pollution crisis,” she says, “By reducing our
plastic use and adjusting our consumptions
habits accordingly, we can all do our part to make
a difference.”

Click here to find out more about
Annemijne’s and POLYRISK’s work on micro
and nano-plastics!
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https://www.uu.nl/en/organisation/faculty-of-veterinary-medicine/veterinary-research/one-health/risk-assessment-sciences
https://www.uu.nl/en/organisation/faculty-of-veterinary-medicine/veterinary-research/one-health/risk-assessment-sciences
 https://polyrisk.science/about-polyrisk/what-we-do/
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Bioinformatician

Western Switzerland
Project: IMPTOX

Growing up with a grandfather who was a
biology professor sparked my early interest
in the life sciences. As a child, | was
captivated by both biology and astronomy
until I got my first computer. From that
moment, my focus shifted toward computer
science, eventually leading me to pursue a
bachelor’s degree in cybersecurity. Yet, as |
advanced in that field, | realized something
was missing. This feeling became clear
when | took a bioinformatics course, which
rekindled my passion for life sciences and
set me on a new path.

| went on to start a master’s program in
bioinformatics in Germany, but it wasn’t
quite the right fit, and | returned home.
What initially felt like a setback ended up
being my greatest opportunity. | found a
new program that reignited my enthusiasm
for natural sciences, and one of my
professors was even a former student of my
grandfather — a moment that affirmed | was
where | belonged.

Three amazing years later, | completed my
master’s in bioinformatics with a thesis on

Stay tuned!

Thibault Schowing, M.Sc

University of Applied Sciences,

bacterial phage defenses that lead to my
first publication and later started working
for the very teacher that introduced me to
bioinformatics and joined the IMPTOX
project, where | was thrilled to put my
background in life and computer sciences to
use. My first project introduced me to a
fascinating field: Artificial Intelligence.
Tackling this subject brought new
challenges, particularly in collaborating
remotely with a team located thousands of
kilometers away and working with
manufacturers, often balancing cooperation
and confidentiality. This experience
deepened my commitment to not only
enhancing current methodologies but also
ensuring knowledge is effectively shared
with future researchers.

Looking ahead, | hope the next decade
brings broader adoption of FAIR data
management principles, allowing research
to progress faster, reach higher standards,
and make a greater impact. The ability to
share and build upon each other’s work is
essential for advancing science, and I'm
excited to be part of this journey.

Interested in our research journey on MNPS? Feel free to visit
our website! Subscribe to our newsletter and follow us on X,

and LinkedIn to get the latest news on our cluster!
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The European research cluster to understand
the health impacts of micro- and nanoplastics

:aplasticheal
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The CUSP consortium: 75 organizations from 21 countries

AURORA: Carl von Ossietzky Uniersitaet Oldenburg | Food Packaging Forum Foundation | Icahn School of Medicine at Mount Sinai | Instituto
de Salud Global Barcelona (IS Global) | University of Eastern Finland | Masaryk University | University Medical Center Utrecht | Universiteit
Hasselt | Universiteit Utrecht | Vrije Universiteit Amsterdam | Institute of Occupational Medicine (IOM)

IMPTOX: Centre National de la Recherche Scientifique CNRS | Haute Ecole Specialisee de Suisse Occidentale | Karolinska Institutet | Ka-
tholieke Universiteit leuven | Medizinische Universitaet Wien | Moverim consulting sprl | Promoscience srl | Sciensano | Srebrnjak children’s
hospital | Universitat Wien | Universiteit Gent

PLASTICHEAL: Universidad Auténoma de Barcelona | Tyoterveyslaitos | Wageningen University | Danmarks Tekniske Universitet | Commis-
sariat a I'Energie Atomique et aux Energies Alternatives | Fundacion para la Formacion e Investigacion Sanitarias de la Regién de Murcia | The
University of Manchester | Asociacion de Investigacién de Materiales Plasticos y Conexas | LInstitut National de la Santé et de la Recherche
Médicale | Helmholtz-Zentrum fur Umweltforschung Gmbh | Universitaet Leipzig

PLASTICSFATE: ENAS | Optimat | European Research Services Gmbh | Statens Arbeidsmiljoinstitutt | Det Nationale Forskningscenter Forar-
bejdsmiljo | Friedrich-Alexander-Universitaet Erlangen-Nuernberg | Universitair Medisch Centrum Utrecht | Stichting Wageningen Research |
Bundesanstalt Fuer Materialforschung und -Pruefung | Agencia Estatal Consejo Superior de Investigaciones Cientificas | Consiglio Nazionale
delle Ricerche | Fraunhofer Gesellschaft zur Foerderung der Angewandten Forschung e.v. | Helmholtz-zentrum fur Umweltforschung gmbh |
Forschungsverbund Berlin ev | Universiteit Leiden | Univerza v Ljubljani | Universitaet Fuer Bodenkultur Wien | Universitat Bayreuth | Universita
degli Studi di Torino | Universita degli studi di Roma Tor Vergata | Universite de Paris | National Technical University of Athens | Instituto Tecnolo-
gico del Embalaje, Transporte y Logistica | Ecamricert srl | Fundacion Gaiker | Innosieve Diagnostics bv | Dechema Gesellschaft fuer Chemische
Technik und Biotechnologie e.v. | Umweltbundesamt

POLYRISK: Utrecht University | Vrije Universiteit Amsterdam | Stichting VUmc | German Federal Institute for Risk Assessment | Bundesanstalt
fr Materialforschung und -priifung | Bundesanstalt flr Arbeitsschutz und Arbeitsmedizin | Norwegian Institute of Public Health | University
Medical Centre Utrecht | The Research Development National Institute for Textile and Leather | Italian National Agency for New Technologies,
Energy and Sustainable Economic Development | Ideaconsult Ltd. | Health and Environment Alliance | Fraunhofer-Center fuir Silizium-Photo-
voltaik | European Research Services | Umweltbundesamt

Contact us at

www.cusp-research.eu
hello@cusp-research.eu

CuspResearch
m CuspResearch

* ok These projects have received funding from the European Union's Horizon 2020 research
* and innovation programme under grant agreement No. 964827 (AURORA), No. 965173
1§ g (IMPTOX), No. 965196 (PlasticHeal), No. 965367 (PlasticsFatE), and No. 964766 (POLYRISK).
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