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re contribution across a series of policy initiatives. knOV‘{ledge areas in the SIX Cusp
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boration, accelerating progress in addres-
sing key challenges and priority themes in
the field of MNP research while new to-
pics become interesting and need further
consideration. Inside this newsletter you
will find detailed information on all that’s
been achieved in the past few months.

Read more about them starting from page 3

MEET OUR SCIENTISTS
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COLLABORATIONS ... and find out what inspires them in
CUSP continues their work.

to collaborate with
complementary
initiatives across
Europe, including the
NanoSafety Cluster and
Bioplastics Europe.

Read more starting from page 22

an improved protocol for micro- and

nanoplastics analysis in placenta
tissue; Mirjana from IMPTOX is an expert
on protein biochemistry, and Esther from
POLYRISK is working on toxicology and en-
vironmental risks.

L aura is from AURORA and works on

Discover more about their personal research journeys
on page 24




Foreword

Alba Hernandez Bonilla

Autonomous University of Barcelona
2022 CUSP Chair

In less than two years, the research consortia teamed up in CUSP have
consolidated a dynamic of close cooperation.

United in our goal to fill the method-
ological and knowledge gaps that cur-
rently hamper micro- and nanoplastics
(MNPs) risk assessment, we collabo-
rate to identify and manage safety is-
sues related to MNP exposure.

The projects’ experts in different
knowledge areas have continued to
collaborate within the six CUSP work-
ing groups, accelerating progress in
addressing key challenges and priority
themes in the field of MNP contami-
nation. As progress is being achieved,
new topics of interest are added to the
discussion, such as human biomonitor-
ing, experimentation with in vivo mod-
els, or the need to conduct interlabo-
ratory comparisons within the cluster.

Remarkably, in June 2022, CUSP team

The five
CUSP
projects

members met face-to-face for the first
time at the CUSP annual meeting “Pro-
gressing Together” in Ispra (Italy). The
event was co-hosted by the JRC and
counted with the participation of more
than 80 attendees onsite, and 60 more
online. This was an excellent opportu-
nity for the entire team to exchange
information, address challenges, come
up with new ideas and plans in a won-
derful scientific environment.

The launch of the first CUSP policy
brief at the end of September marks a
milestone in the collaboration among
a multidisciplinary team of scientists,
stakeholders and policymakers. The
document describes the regulatory rel-
evance of the results achieved by the
five research projects involved, in line
with the cluster’s purpose to contribute

to the health-relevant aims of - among
other EU initiatives - the European
Strategy for Plastics in a Circular Econ-
omy and the Bioeconomy Strategy, as
well as the REACH restrictions on in-
tentionally added MNPs. About 20 EU
regulations, initiatives, and missions
from several EU policy and legislative
areas (chemicals, plastics, food, and wa-
ter) are listed in the document as poten-
tially informed by CUSP findings.

Additionally, CUSP members have
continued collaborating with initia-
tives and projects all around the world,
widening our network of joined efforts
to generate new knowledge in the ar-
eas of MNPs sampling, measuring, and
monitoring, MNP human exposure
and fate, MNP-induced effects, and
MNP risk assessment and evaluation.

While collaborating on transversal themes in six common 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 our website and follow us on social media.

zsplasticheal


http://www.cusp-research.eu
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Together is better!

Providing high quality reference materials in sufficient
quantities is key to the success of the CUSP projects.
Working Group 1 members share experiences to meet

this challenge.

In order to study the effects of micro-
and nanoplastics on human health, we
need high quality reference materials
to be available and in sufficient quan-
tities. Reference materials are micro-
and nanoplastics which are produced in
the lab rather than collected from the
environment. The reference materials
should be as similar as possible to envi-
ronmental micro- and nanoplastics, es-
pecially in terms of the size, shape, sur-
face chemistry and even the presence
or lack of certain additives. Currently,
there are very few commercially avail-
able reference materials for studying
the effects of plastics on human health
and all of the commercial products have
certain drawbacks or limitations. This
is why each of the CUSP partners has
dedicated significant resources to the
design, development and manufacture
of different reference materials.

Working group 1 of the CUSP cluster
has representatives from all CUSP part-
ners and we meet regularly to exchange

information on the challenges of manu-
facturing and characterizing reference
materials for our different research
projects. The aim is to learn as much
as possible from each other and avoid
common pitfalls. Our activities include
providing a database of the reference
materials in development for each proj-
ect to promote shared access to a vari-
ety of materials. We are also organizing
two interlaboratory comparison studies,
where we study the uniformity of our
analytical methods, such as particle size
characterization, in order to validate and
harmonize our standard operating pro-
cedures and measurement instruments.
These stringent quality control mea-
sures are of the greatest importance to
our projects because the quality of the
reference material will ultimately deter-
mine the quality of our project results.
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No policy without data!

CUSP partners will collect a lot of data on human
and environmental health effects of micro- and
nanoplastics, including toxicity and exposure data.

These data will be used to perform
human risk assessment and for policy
making. Hence, data sharing (including
storing, handing and FAIR use) is of cru-
cial importance for all CUSP partners
as well as for all stakeholders (govern-
ment, regulators, industry, public orga-
nizations (NGOs)).

Working group 2 of the CUSP cluster
is established to organize data shar-
ing. In the past period all partners have
been introduced to eNanoMapper, a
web-based platform that provides a
computational infrastructure for tox-
icological data management of engi-
neered nanomaterials (ENMs) based
on open standards. IDEA, who runs
the platform is a partner in POLYRISK
and has arranged an extension of the
platform to micro- and nanoplastics.
All CUSP partners, except IMPTOX,
are now officially linked to eNanoMap-
per (https://search.data.enanomapper.
net/). The IMPTOX consortium is shar-
ing data about produced MNPs on its
internal platform. Currently data about
the production and characterization of
24 batches of MNPs have been shared
on the platform. The consortium has
agreed to proceed with the evaluation
of the adoption of eNanoMapper in the
future.

A particular issue discussed within
CUSP is where and how to store human
data. IPCHEM for human aggregated
data is currently the preferred option
for projects dealing with this type of
data (similar to other EC-projects such
as HBM4U and ‘Exposome projects’).
Activities are planned to investigate
technical interoperability between the
eNanoMapper platform and IPCHEM.

IDEA and IOM have organized several
workshops for CUSP partners on eN-
anoMapper but in particular on how
to extract data templates from eNano-
Mapper. Data templates (specific for
selected assays and read outs) have
been selected to use and as a basis to
integrate data in a FAIR manner. In the
coming period, experiences with data
templates will be shared and new data
templates will be developed specifically
for MNP-needs.


http://www.enanomapper.net/
https://search.data.enanomapper.net/
https://search.data.enanomapper.net/

WORKING GROUP 3

Inter-laboratory

comparisons

Harmonizing the process for accurate and comparable
results on micro-and nanoplastics identification and
quantification methods in an international framework

In WG3 two inter-laboratory compari-
sons (ILCs) are planned to take place in
2023. One ILC addresses microplastic
particles (MPs) and the second one will
be carried out on nanoplastic particles
(NPs). The focus of these ILCs lies on
methods for detection and basic physi-
co-chemical characterization of micro-
and nanoplastic particles. It is intended
to test the accuracy and precision of the
results among the ILC participant labo-
ratories. The ILCs will take place under
the international pre-standardization
platform VAMAS (http://www.vamas.
org/). For the ILCs, an Initiation Form
has been prepared to be submitted to
the Chair of the new VAMAS Technical
Working Area TWA 45 “Micro and Nano
Plastics in the Environment”, Prof. Laura
Eleonora Depero. The materials, their
form, parameters to be measured, the
methods and tools to be used have been
defined for microplastic particles and
are still in discussion for nanoplastic par-
ticles. For microplastics both categories
of methods, thermoanalytic (Py-GC/MS,
TED-GC/MS) and Spectro/Microscopic
(u-Raman, p-IR), shall be employed. For
nanoplastics the methods to be used
are very likely of a broader spectrum, in

principal open to all. A timeline for both
ILCs has been suggested and agreed
with the CUSP members at the recent
meetings of CUSP (e.g. Ispra, June 2022,
and regular CUSP WGL meeting in Sep
2022) and PlasticsFatE (Sep 2022, Ed-
inburgh). Parameters to be analyzed
during the ILCs are: polymer type, size
distribution, shape, particle number
concentration and mass content. Proto-
cols to be used by the ILC participants
for sample preparation, measurement
and data reduction and reporting, are in
preparation. Representative microplas-
tic test materials were produced and
tested regarding the stability and homo-
geneity of the particle distribution with-
in a matrix. Nanoplastic particles are still
in preparation.

Another CUSP-intern small ILC on par-
ticle size distribution (PSD) of micro-
plastics has been initiated for CUSP
partners (ca. 10), where particle size dis-
tribution measured by laser diffraction
has been chosen as measurands. Results
are planned to be presented by BAM to
the partners in a WG1 or WG3 meeting.
A scientific publication is planned.
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Exposure assessment

Group develops inventory of sample types being
collected as well as increases sharing of resources;
work continues to create a consensus statement on
exposure metrics and approaches for risk assessment

Working Group 4 (WG4) researchers
have been exchanging knowledge and
collaborating to enhance exposure as-
sessment across the CUSP projects. A
key aim of WG4 is to develop a CUSP
exposure database to catalogue which
samples are being analyzed and which
can be used for modelling purposes, en-
riching the work of other projects, and
also in support of WG2's FAIR (Find-
ability, Accessibility, Interoperability,
Reusability) data aims. For this purpose,
WG4 has now made an inventory of the
internal and external sample types be-
ing collected across projects along with
their settings or source populations.
A separate inventory of the exposure
assessment approaches shows the cov-
erage across projects: for example, all
projects will measure MNPs in human
biological samples, some projects will
provide estimates of human body bur-
dens and exposures scenarios, and one
project will conduct environmental fate
modelling. These mapping activities also
helped WG4 members identify proto-
cols and resources to share across proj-
ects and from other nanomaterials and
chemical risk assessment networks.

Further, WG4 is working towards a con-
sensus statement on exposure metrics

and approaches required for risk as-
sessment of MNPs. A first step in this
process has been to create a schematic
overview of the factors and approaches
that play a role in exposure assessment
of MNPs (shown in the image). This is
also to bridge the perspectives of the re-
searchers working on analytical meth-
ods and hazard assessment. During the
annual CUSP meeting in June, WG4
consulted with the CUSP researchers
to revisit the aims of WG4 . A selection
of requests and ideas that emerged in-
cluded creating a shared glossary of key
terms to improve communication across
disciplines; reviewing exposure assess-
ment methods currently available and
compare with regulatory frameworks;
and developing and harmonizing meth-
ods with low limits of detection (LODs).
WG4 will continue to collaborate to
achieve these updated aims in the com-
ing year.




Risk assessment

Generating scientific evidence on the hazards of
micro-and nanoplastics for regulatory risk assessment

purposes

According to the needs of the cluster,
‘in vivo studies’ and ‘human biomon-
itoring studies’ were prioritized, and
specific discussions on these topics are
taking place on a regular basis. Several
activities have been initiated in CUSP
WP5. First, an inventory has been set
up to record experimental models and
effect biomarkers relevant for each of
the five CUSP projects in terms of haz-
ard assessment of MNPs. Starting from
this, we have identified immunotoxicity,
developmental toxicity, in vivo studies,
complex in vitro models of primary bar-
riers, and human biomonitoring as key
elements across the projects.

A survey has been completed by Plasti-
cHeal to explore which risk assessment
frameworks CUSP participants normally
adhere to and the aspects of risk assess-
ment (e.g., physico-chemical character-
ization, hazard assessment, exposure
assessment) to which they expect to
contribute via their research. The survey
shows that most CUSP participants work
on generating non-animal data such as
physico-chemical properties that can be
used for (Q)SAR, in vitro data and Ad-
verse Outcome Pathways (AOPs).

A stakeholder consultation for problem
identification refinement and question

formulation has also been launched and
sent to more than 500 different Europe-
an stakeholders. The survey gives stake-
holders an opportunity to provide input
on what key regulatory knowledge gaps
they would like CUSP to address.

An analysis of existing knowledge and
research gaps has been initiated based
on a literature review performed by
PlasticHeal. The results of this analysis
will be mirrored up against the data, in-
formation and research that is and has
been published by European and inter-
national research projects. This infor-
mation will furthermore be integrated
in the PlasticHeal Database (plasticheal.
dk) on research projects of relevance to
the scope of CUSP.

Finally, PlasticHeal and Aurora have
mapped the information that we cur-
rently have access to and compared it
with the data and information current
risk assessment/evaluation frameworks
require. The focus continues to be on
existing frameworks for plastics as well
as existing regulatory frameworks for
chemicals and suggested frameworks
for nanomaterials.

CUSP - Deepening Collaborations
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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

Since the last newsletter, WG6 has main-
ly focused on working closely with WG5
to produce the first Policy Brief. This
collaborative effort owes much to Plas-
ticheal, WG5, and to the guidance and
input from EC Policy Officer Rita Araujo.
As part of our policy work, a representa-
tive from each project took part in a pol-
icy course last month, organised by the
European Commission.

WG6 continues to generate interest
among complementary initiatives, and
is forging strong links as described later
in this newsletter (see ‘CUSP Collabo-
rations’). We had the opportunity to in-
form the wider nano community about
CUSP through a poster presentation at
NanoWeek, held in Cyprus in June.

Meanwhile, a number of CUSP partners
took part in a high profile Versailles Proj-

ect on AdvancedMaterials and Standards
(VAMAS) event on the 19th October in
Torino. This was a technical workshop on
“Measurement needs for Microplastics”
with presentations being given by CUSP
partners Korinna Altmann (BAM) and
Ulrike Braun (UBA). WG6 will be dissem-
inating this information to relevant stake-
holders who can take the opportunity to
assess concerns and support the initiation
of international projects in developing
reliable protocols to support future stan-
dardisation.

The CUSP Zenodo community contin-
ues to extend its provision of Open Ac-

cess research papers, posters and other
documentation to the MNP community.
Much of this output is shared with oth-
er Zenodo communities, including the
NanoSafety Cluster and the Nano Risk
Governance projects.



https://zenodo.org/communities/cusp-research/?page=1&size=20

CUSP - Deepening Collaborations .
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CUSP features in EU publications on
environment & health

The European Union has recently released a set of documents, informing the
public about EU-supported research in the field of environment & health.

Within the last 20 years, the European Union has been
extensively funding research and innovation in the field
of environment and health. The aim of this significant in-
vestment is to consolidate the evidence needed to sup-
port a policy framework that would protect European
citizens from environmental degradation.

Within the European Green Deal, a toxic-free environ-
ment, the protection of citizens’ health and reducing both
climate and environmental pressures are identified as pri-
orities. To tackle those challenges effectively, scientific
knowledge, research data and innovative solutions are key.

EU Factsheet

Research and innovation to ad-
dress the impact of environmental
factors on health, the September
2022 edition

In the following two documents (Factsheet & Project
Catalogue) readers can learn more about the numerous
scientific initiatives supported by the European Union
with the aim of providing evidence in the field of environ-
ment & health.

The CUSP cluster is one of the initiatives featured in these
publications. With an objective to better understand the
impact of micro- and nanoplastics on human health, in
CUSP we hope to contribute with evidence to help deci-
sion makers, risk assessors and regulators to safeguard
our air, water and food supplies.

Project Catalogue

European research on environment
and health, the latest edition that is
focused on the analysis of projects
funded by Horizon 2020 and Euratom



https://op.europa.eu/en/publication-detail/-/publication/c71c61a5-3d4f-11ed-9c68-01aa75ed71a1/language-en/format-PDF/source-268610546
https://op.europa.eu/en/publication-detail/-/publication/c71c61a5-3d4f-11ed-9c68-01aa75ed71a1/language-en/format-PDF/source-268610546
https://op.europa.eu/en/publication-detail/-/publication/c71c61a5-3d4f-11ed-9c68-01aa75ed71a1/language-en/format-PDF/source-268610546
https://op.europa.eu/en/publication-detail/-/publication/e8c37035-1468-11ed-8fa0-01aa75ed71a1/language-en/format-PDF/source-262584603
https://op.europa.eu/en/publication-detail/-/publication/e8c37035-1468-11ed-8fa0-01aa75ed71a1/language-en/format-PDF/source-262584603
https://op.europa.eu/en/publication-detail/-/publication/c71c61a5-3d4f-11ed-9c68-01aa75ed71a1/language-en/format-PDF/source-268610546
https://op.europa.eu/en/publication-detail/-/publication/e8c37035-1468-11ed-8fa0-01aa75ed71a1/language-en/format-PDF/source-262584603
https://op.europa.eu/en/publication-detail/-/publication/e8c37035-1468-11ed-8fa0-01aa75ed71a1/language-en/format-PDF/source-262584603

CUSP - Deepening Collaborations

From science to policy - CUSP
publishes its first policy brief

Regulatory relevance of the European Research Cluster to Understand the
Health Impacts of Micro and Nanoplastics (CUSP)

The five CUSP projects have produced the first policy
brief explaining how the initiatives have come together
to translate science into policy-relevant data.

How micro- and nanoplastics (MNPs) might be affecting
human health is still unknown, and so policymakers and
regulatory authorities around the world are increasing-
ly implementing regulatory measures to address this
concern.

The multi-disciplinary teams within the five projects and
their six transversal working groups are collaborating
closely with the European Commission’s Joint Research
Centre (JRC) to enhance the policy relevance and im-
pact of the research. The scientific teams are putting
together their efforts to better understand exposure
routes; to generate new knowledge in the assessment
of hazards and risks; to develop new analytical tools; to
foster data-sharing; to perform interlaboratory com-
parisons; and to communicate and disseminate the re-
search results.

In the first of our policy briefs, you can find out about
the EU policy and legislative areas that can be informed
by CUSP findings, such as chemicals, plastics, food, and
water, and how we are achieving this. The document in-
cludes a detailed list of EU regulations, initiatives and
missions related to micro- and nanoplastics to which the
CUSP activities could contribute.

Read the full
version on Zenodo!

The CUSP policy brief is fully ac-
cessible in pdf format on Zenodo.
Click here and download the full
policy brief.
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AURORA

AURORA project partners

meet, exchange, and accelerate

collaborations

For AURORA, this past summer was full of first in-person meetings, beneficial
research exchanges, and scientific conferences to share research progress.

It was about time: in June 2022 the AURORA project
collaborators met for the first time ever in person for our
third project consortium meeting. About 30 of us gath-
ered in Utrecht, the Netherlands to share new findings,
discuss future work, and highlight challenges. Overall,
the project is progressing well and according to plan, al-
though we have to acknowledge that challenges remain
regarding the availability of reference materials for de-
veloping our analytical methods and for carrying out
toxicological work. We have been focusing on chemical
identification and fingerprinting of different polymers
and developing digestion protocols for analyzing sam-
ples (placenta, blood, and urine) - the latter being espe-
cially tricky: on the one hand, it is important to remove
all non-plastic material from the sample (cells, tissue, etc.)
to optimize our analysis, on the other hand, the digestion
step must not degrade or affect any of the plastics in our
sample. To optimize the digestion protocol for placental
tissue, PhD student Laura Zoutendijk from Utrecht Uni-
versity travelled to Mount Sinai University outside of
New York, to work in the lab of our project partner Doug
Walker and to collaborate with his team. The exchange
was very successful and productive - you can read more
about Laura and her work in her scientist profile featured
later in this newsletter.

Meanwhile, Anna Robuck, also from Mount Sinai, has
made progress on developing scalable, high-throughput
analytical methods for measuring human samples to con-

currently measure plastic-related chemicals, polymers,
and endogenous metabolites. More good news to share is
that the cohort samples from mother-child pairs are now
cleared to be shipped across international borders, and
the precious goods can soon be analyzed in Doug Walk-
er’s new laboratory at Emory University. And we were
pleased to have been invited to present the AURORA
project at the first EFSA ONE conference that took place
at the end of June. Justin Boucher from the Food Pack-
aging Forum traveled from Zurich to Brussels (by train!)
tojointhe event that attracted thousands of participants,
joining both in person and online to discuss research find-
ings and policy needs related to health risks in food and
feed. You can watch the AURORA video that entered the
ONE Conference poster video competition.


https://youtu.be/436T7yrnTWE
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S POLYRISK

Human exposure studies in real-life

scenarios to characterize micro and
nanoplastics hazards

Following POLYRISK's first General Assembly held in Utrecht in May 2022,
research teams have been busy launching human exposure studies, obtaining
samples, working on analysis procedures and participating in different events
to share the project’s goals and challenges.

Assessing risk through human exposure studies: In June
2022, partners at Utrecht University started recruiting
volunteers for a traffic study on health risks of micro-
plastics exposure via air inhalation. Through the study
which ended in October 2022, led by PhD student Esther
Lessen, health measurements (lung function, blood col-
lection, questionnaire), were performed before and after
exposure at three locations with varying traffic loads in
Utrecht. Esther and her team will be starting the analysis
phase of the study to assess concentrations and potential
effects of microplastics.

October also marked the launch of another exposure
study led by Berit Brunstad Granum at the Norwegian
Institute of Public Health (NIPH) in collaboration with the
Norwegian Soccer Organisation and the municipality of
Oslo, in which two soccer teams (38 healthy young adults)
will play an indoor match in a hall with a football field made
of artificial grass with rubber granulate infill from recycled
car tyres. Four weeks later, the teams will play in a hall
without rubber granulate infill. NIPH will collect indoor
air samples with an active air sampler and participants’
biological samples pre- and post-match. They will monitor
biomarkers of immune system effects in soccer players’
blood and will compare inflammatory biomarkers before
and after matches to distinguish the pro-inflammatory ef-
fect of physical activity vs MNP exposure.

Bringing toxicology to the public: In recent months,
POLYRISK partners have also been participating in exter-
nal events to promote and disseminate the project’s activ-
ities across different target audience. One example is the
International Congress of Toxicology (ICT) in September
2022, where aworkshop was held called “Pub up your poi-
son”, Raymond Pieters, Esther Lenssen and Annemijne van
den Berg (UU) presented data on exposure, hazards and
immunotoxicity of micro and nanoplastics.

1kE]
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IMPTOX

Can microplastics in the food chain
threaten microbial food safety?

Imptox scientist, Prof. Andreja Rajkovic and his team from Ghent University
published their findings in “Trends in Food Science and Technology”,
presenting research on foodborne pathogens in the plastisphere.

“Plastisphere” is a relatively recent term coined by scien-
tists to express the adaptation of microbial communities
to the vast presence of plastics in our environment. Plas-
tics colonising organisms, including bacteria and fungi,
have found in plastic surfaces a new home, literally cre-
ating a new ecosystem where they interact with other
organisms and their physical environment.

The story starts getting complicated when larger plastics
degrade and form micro- and nanoplastics (MNPs). We
know today that MNPs are present literally in every cor-
ner of our planet, including ocean and drinking water, air
and soil. These tiny pieces have the capacity to enter the
human organism via air, food and drinks, and anything that
lives on them may be delivered into our bodies with them.

Little is known so far about the role of micro- and nano-
plastics as vectors for contaminants. What happens
when MNPs interact with potentially toxic biotic and abi-

otic materials, such as metals, allergens and pathogenic
bacteria? Is there a possibility that this interaction affects
bacterial virulence and threatens our food safety? What
effect does the uptake of MNPs together with potentially
harmful cargo material have on people’s health?

These are still open questions without any definite an-
swers. A team of Imptox researchers led by Prof. Andre-
ja Rajkovic from Ghent University has identified major
knowledge gaps in this field, highlighting the need for fur-
ther studies. They conclude that “biofilm-coated MPs in
foodstuffs may pose several risks to food safety, but fur-
ther research will be essential to determine the extent of
their effect on human health.” To find out more about the
scientific details of their studies, read their article in the
journal Trends in Food Science and Technology, entitled
“Foodborne pathogens in the plastisphere: Can micro-
plastics in the food chain threaten microbial food safety?”
available online since September 2022.

Article: Raffaella Tavelli, Martijn Callens, Charlotte Grootaert,
Mohamed F. Abdallah, Andreja Rajkovic. Foodborne pathogens in
the plastisphere: Can microplastics in the food chain threaten mi-

crobial food safetv7 Trends in Food Saence & Technology. DOI:



https://doi.org/10.1016/j.tifs.2022.08.021
https://www.sciencedirect.com/science/article/abs/pii/S0924224422003715?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0924224422003715?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0924224422003715?via%3Dihub
https://doi.org/10.1016/j.tifs.2022.08.021
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Do we inhale increased amounts
of micro- and nanoplastics via sea
spray aerosols?

Imptox scientists use a special device that mimics the human lung to measure
people’s exposure to micro- and nanoplastics via inhaled sea-spray aerosols.

One of the questions scientists are investigating in the
IMPTOX project is whether plastic contamination in the
oceans can lead to increase amounts of plastics inhaled at
coastline locations. Since ocean plastic waste can degrade
into smaller and smaller particles, these particles may be
small enough to be entrapped in the sea spray droplets
formed by wave action. When we inhale sea spray, most
of it lands in our mouth, nose or throat. However, a
fraction of the sea spray aerosol can also enter into the
deep lungs. Imptox researchers try to find out whether
the inhalable fraction of sea spray aerosol contains
micro- and nanoplastics. To study this, a team of Imptox
scientists led by the University of Vienna, travelled to
the northwest tip of the island of Brac¢ in Croatia, where
they set up their aerosol capture device right next to the
beach. Over a period of about 3 hours, they pumped the
seaside air through the device. The special design of the
device mimics the human lung. Larger aerosols deposit
in the upper two chambers of the device, which mimics
the mouth, nose and throat, while the smaller aerosols
are carried with the airstream into the lower chamber,
representing the deeper lung. After three hours, they
carefully rinsed all parts of the device and then sent
the samples to their collaborators for determination
of the micro- and nanoplastic content. Thanks to these
measurements we may learn more about the many ways
humans are exposed to plastics in the environment.

A team of Imptox scientists led by the University of Vienna,
travelled to the northwest tip of the island of Brac¢ in
Croatia, where they set up their aerosol capture device right
next to the beach.
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PlasticsFatE holds a ‘wee’ general

assembly in Edinburgh and expedites

plans

PlasticsFatE builds on advances in materials selection, approach development

and data FAIR-ification.

More than 45 PlasticsFatE partners travelled from across
Europe and joined online for our 2022 General Assembly
in Edinburgh, held from 27th - 28th September within the
grand Edinburgh City Chambers building.

The consortium was joined by members of PlasticsFatE’s
Expert Advisory Board: Phil Demokritou (Harvard); An-
toine Ghanem (Solvay) and Tobias Stoger (Helmholtz)
in person, and by Laia Quiros, PlasticsFatE’s European
Commission Project Officer, online.

During the updates from the Work Package Leaders, par-
ticipants heard how selection has taken place of a set of
representative materials that will be studied in different
relevant matrices to better understand the effect of the
plastics, the chemicals that are added to and adsorbed by
them, and microbial colonisation. All of this has required
the development and validation of new approaches to
characterise and test such materials. This datais beingre-
corded in a standardised way to be used by others in the
project for case studies, reflecting real-life scenarios and
various tools that can be used by stakeholders to better
understand risks.

The assembly provided opportunities for partners to de-
liberate transversal topics, including optimising the afore-
mentioned selection of materials for ongoing and future
work; and formulate strategies for the inter-lab studies,
such as logistics, materials, and protocols. A session was
then held on modelling and scenarios in which exposure,
translocation, the fate of MNPs and the development of

the decision support system were considered. Quality
control and assurance were also examined in depth.

The second day saw partners planning the forthcoming
testing strategies while exchanges were held on risk as-
sessment as well as the importance of developing Inte-
grated Approaches to Testing and Assessment (IATASs);
and the coordination of the sample collection and analy-
sis of bodily fluids.

DataManager, Damjana Drobne, described PlasticsFatE'’s
data integration with the eNanoMapper and IPCHEM
systems, before Mark Morrison presented an update on
CUSP engagement and our vital policy work, described in
this newsletter.

Insightful feedback and guidance were given by the Ex-
pert Advisory Board in which they acknowledged the
challenges faced by the project and complimented us on
our team spirit and positive synergies.

The General Assembly concluded with time for discus-
sion, networking, work package meetings and further
engagement among partners.

Our next meeting will take place in June 2023 in Oslo.

Image: Members of the PlasticsFatE Consortium

Credit: Hildegard Luhmann

Watch the highlights of our meeting here: https://voutu.be/
VVNYcloiB4Y


https://youtu.be/VVNYc1oiB4Y 
https://youtu.be/VVNYc1oiB4Y 
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PlasticsFatE partners publish recent

research output

L atest papers and posters now available online

A number of recent publications and scientific posters
produced by PlasticsFatE partners are now listed on our
website and are downloadable from the CUSP Communi-
ty on Zenodo. This aims to be a one-stop shop for CUSP
publications including papers, posters and other output.

In addition to the papers highlighted below, project part-
ner Innosieve have produced a poster on their unigue
MuScan® Technology, which enables the rapid detection
and a quantification of micro-plastic particles. This is a
simple, fast, on-site method that automatically detects
and analyses the number of micro-plastic particles in a
sample even down to 1 umin size.

Finally, PlasticsFatE is assessing worker exposure to
MNPs in plastic packaging manufacturing and the uptake
of different MNPs into the human food chain.

Find out more about our output:

PET microplastics affect human gut microbiota communi-
ties during simulated gastrointestinal digestion, first evi-
dence of plausible polymer biodegradation during human
digestion

Tamargo, A.; Molinero, N.; Reinosa, J.; Alcolea-Rodri-
guez, V.; Portela, R.; Banares, MA; Fernandez JF; More-
no-Arribas, M.V.
https://doi.org/10.1038/s41598-021-04489-w

Quantitative tracing of uptake and transport of submi-
crometre plastics in crop plants using lanthanide chelates
as a dual-functional tracer

Yongming Luo; Lianzhen Li; Yudong Feng; Ruijie Li; Jie
Yang; Willie J. G. M. Peijnenburg and Chen Tu
https://www.nature.com/articles/s41565-021-01063-3

From properties to toxicity: Comparing
microplastics to other airborne micro-
particles

Simon Wieland, Aylin Balmes, Julian
Bender, Jonas Kitzinger, Felix Meyer,
Anja FRM Ramsperger, Franz Roed-
er, Caroline Tengelmann, Benedikt
H. Wimmer, Christian Laforsch,
Holger Kress
https://doi.org/10.1016/j.
jhazmat.2021.128151

Quantifying the trophic transfer of
sub-micron plastics in an assembled
food chain

Monikh, Fazel Abdolahpur; Holm,
Sille; Kortet, Raine; Bandekar, Man-
dar; Kekalainen, Jukka; Koistinen,
Arto; Leskinen, Jari TT; Akkanen,
Jarkko; Huuskonen, Hannu; Valtonen,
Anu; Dupuis, Lan; Peijnenburg, Willie;
Lynch, Iseult; Valsami-Jones, Eugenia;
Kukkonen, Jussi V.K.
https://zenodo.org/record/7111685



https://www.plasticsfate.eu/scientificresults
https://www.plasticsfate.eu/scientificresults
https://zenodo.org/communities/cusp-research
https://zenodo.org/communities/cusp-research
https://zenodo.org/record/7111693
https://zenodo.org/record/7111693
https://doi.org/10.1038/s41598-021-04489-w
https://www.nature.com/articles/s41565-021-01063-3 
https://doi.org/10.1016/j.jhazmat.2021.128151 
https://doi.org/10.1016/j.jhazmat.2021.128151 
https://zenodo.org/record/7111685
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:aplasticheal

The “journey” of microplastics

through the intestine of a living

organism

The PlasticHeal research team has managed to track the behaviour of
microplastics during their “journey” through the intestinal tract of a living
organism and illustrate what happens along the way.

The behaviour of micro and nanoplastics (MNPs) inside the
organism is a question impossible to answer at present in
humans, and in vitro models are not useful. There is a need
to look for models that allow us to answer this question.
Furthermore, there are limitations in the current meth-
odologies for detecting and quantifying their presence in
different human biological samples, which prevents an ac-
curate assessment of the health risk of exposure.

Researchers from the Mutagenesis Research Group of
the Universitat Autonoma de Barcelona (UAB), Plasti-
cHeal consortium coordinator, have managed to monitor
the tracking of MNPs in their “journey” from the environ-
ment to the interior of a living organism. They have done
so by developing tools based on electron microscopy and
in larvae of the Drosophila fly, a model organism widely
used to study biological phenomena and processes.

The research team has studied the behaviour of MNPs
along their pathway with commercial polystyrene of
nanometric sizes. The “photographic report” obtained
has allowed them to see the interaction of MNPs with the
microbiota and cells of the membrane that recovers the
inside of the intestines, their ability to cross the intesti-
nal barrier and their presence in haemolymph, which is
equivalent to blood in humans, and in blood cells, which
correspond to our lymphocytes.

So far, most of the effects of MNPs have been carried
out in micro- and even millimetric ranges, and in aquatic
models, mainly marine. In vivo studies using nanoplastics
are almost non-existent. It is in this context that the rel-
evance of the study, which has used methodologies that
have never been used for these purposes, is clear, re-
searchers point out.

Article: Mohamed Alaraby, Doaa Abass, Josefa Domenech,
Alba Hernandez, Ricard Marcos. Hazard assessment of

ingested polystyrene nanoplastics in Drosophila larvae.
Environmental Science: Nano. DOI: 10.1039/d1en0119%e.



https://www.plasticheal.eu/sites/default/files/content/file/2022/04/27/13/2022_hazardassessment.pdf
https://www.plasticheal.eu/sites/default/files/content/file/2022/04/27/13/2022_hazardassessment.pdf
https://pubs.rsc.org/en/content/articlelanding/2022/EN/D1EN01199E

EVENTS AND
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ANNOUNCEMENTS

CUSP 2022 Meeting: One
year progressing together in
the research of micro- and
nanoplastics

More than 150 scientists, industry professionals
and policymakers convened on-site and on-line for
the CUSP second annual meeting, celebrated at the
facilities of the European Commission’s (EC) Joint
Research Centre (JRC) in Ispra, Italy from June 8th-
10th. The multidisciplinary teams from AURORA,
Imptox, PlasticHeal, PlasticsFatE, and Polyrisk, the five
large-scale EU-funded projects forming the cluster,
discussed the progress made and the challenges faced
in the previous year, and they planned the research and
collaborative activities for the near future.

The leaders of the six working groups presented the
main progress achieved so far within each:

Analytical methods and representative materials.
Progress in defininga common MNP dispersion protocol.

Data sharing. Agreement to work on eNanomapper
templates, and to use IPCHEM for human data.
Omics data will be uploaded to specific repositories.
Organization of specific

eNanomapper.

training/guidance on

Stay tuned!

Join our Community and
follow us on Twitter and
LinkedIn.

Inter-laboratory comparisons (ILC). Agreement to
target detection methods during the ILCs and to evaluate
aspects such as the identification of the particles, the
determination of their number concentration, their size,
and the mass in the samples. The VAMAS (Versailles
Project on Advanced Materials and Standards) was
identified as the international platform the develop the
CUSPILC.

Exposure assessment. First CUSP internal Thematic
Workshop took place on March 3, to share inspiration
and hands-on experience, identify gaps and refine the
research priorities of the cluster projects.

Risk assessment. Preparation of an inventory of
experimental models and effect biomarkers relevant in
terms of hazard assessment of MNP and identification
of the key elements across the cluster. Specific meetings
on animal studies and on biomonitoring/human case
studies following identification of key issues. Internal
CUSP survey toexplore the appropriaterisk assessment
frameworks the researchers adhere to and the aspects
of risk assessment they expect to contribute to.
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Lively discussions and talks
during successful Imptox junior
researchers meeting in Belgrade

Around 50 persons joined in on October 20th to
discuss first findings and connect with our Imptox
early-stage researchers.

The hybrid workshop “Exploring the effects of micro-
and nanoplastics on human health: Imptox junior
researchers share experiences & challenges” took
place from 2.30 pm - 4.30 pm at the main lecture hall of
the Faculty of Chemistry at the University of Belgrade,
although online participation was possible as well.

Michelle Epstein, Imptox Vice-Coordinator from the
Medical University of Vienna led people through the
programme and presented Imptox early-career scientists
from UGent, UBFC, Hes-So, Univie and the Srebrnjak
Children’s Hospital. Among the many interesting aspects
discussed during the meeting were Al models pushing
further the image analysis of MNPs, as discussed by
Thibault Showing from Hes-So or promising approaches
in the production of PET and PP reference materials for
MNP research as presented by Lukas Wimmer from the
University of Vienna. Please click here to find out more
about the afternoon’s full programme.

This event was a great opportunity for Imptox junior
researchers to present their research in public, to
forge valuable connections with peers from different
institutions and to listen to constructive feedback from
scientists in the auditorium.

The Imptox consortium used the opportunity of all
partners uniting in Belgrade and set-up a series of
internal meetings around the core event where they
discussed their research progress and challenges.

CUSP at the 12th Global
Summit on Regulatory Science

The meeting was held from October 19-21in
Singapore and this year’s theme was “Advances in
Nanotechnology for Food and Medical Products:
Innovations, Safety and Standards.”

An overview of CUSP perspectives on how to
understand the health risks from exposure to micro-
and nanoplastics in food was presented by the cluster
Chair, Alba Hernandez, at the 12th Global Summit

on Regulatory Science (GSRS), an “international
conference for discussion of innovative technologies
and partnerships to enhance translation of basic
science into regulatory applications within the global
context”.

The CUSP presentation took place at the session
dedicated to the monitoring and characterization

of microplastics and nanoplastics. It focused on the
relationship among (i) the presence of MNPs in foods,
(i) the human oral exposure to MNPs, and (iii) the
potential harmful health effects of MNPs on the GIT
system, one of CUSP’s priority research areas.

GSRS website: https://gcrsr.net/2022-gsrs/about/



https://gcrsr.net/2022-gsrs/about/ 
https://www.imptox.eu/media/5566/20221020_imptox-public-agenda.pdf

The Medical University of
Vienna is recruiting a Ph.D.
student for one of 10 Ph.D.
fellowship positions being part
of the ALLPreT project and
aligned with Imptox.

Do you want to contribute to developing new tools
for predicting the allergenicity of novel foods and
alternative food proteins and enabling the production
of new and safe food for the future?

If you have knowledge within the area of allergy and
immunology as well as experience working with in
vivo models and are looking for a PhD fellowship
opportunity to put your skills into practise, you have
it right here. The Experiment Allergy Laboratory

at the Medical University of Vienna is looking to
recruit a talented and highly motivated PhD student
for one of 10 PhD fellowship positions being part

of the ALLPreT project. The ALLPreT project is an
international European Union’s Horizon Europe

CUSP - Deepening Collaborations

research and innovation programme funded by the
Marie Sktodowska-Curie Doctoral-Network project
(ALLPreT - No 101072377)

As part of the ALLPreT project and as our new
colleague in the Experiment Allergy Laboratory at
MedUni Vienna, you will be part of dynamic and highly
ambitious research and innovation environments with
many national and international collaborators from
both academia and industries.

Host organisation: Medical University of Vienna,
Department of Dermatology, Experimental Allergy
Laboratory, Austria

Recruited education level: Academic, Master’s degree

Position: Ph.D. Candidate - MSCA fellow part of
MSCA-DN project ALLPreT - No 101072377

Planned start date: March-April 2023
Application g g 98

° /|

deadline

more information

EXTENDED DEADLINE:
Microplastics and nanoplastics
in Food, Water and
Environmental Safety

Researchers have pointed out that micro-and
nanoplastics can be found anywhere in our ecosystem
In the current research, attention is being paid to the
interactions of micro-and nanoplastics with human,
plant, and animal hosts, as well as with other biotic and
abiotic contaminants.

The COVID epidemic, with its increased use of face
masks, PPE, and single-use consumer items made
of synthetic polymers has increased the production
of plastic waste, and if left unmediated, plastic will
linger around for many years to come because of its
durability, inertness, and slow degradation.

In this thematic issue, the editors are looking for
papers related to the following topics (but not only):

e Prevalence of different microplastics in
environment and food chain

e Detection methods for micro-and nanoplastics

e Toxicity of micro- and nano-plastics

e Microbial interactions on microplastics with
food and environmental contaminants

e Microplastics as allergens (carriers)

e Legislation

e Risk assessment

¢ Climate change and microplastics

Call deadline 0 PN A

more information
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CUSP
COLLABORATIONS

We are strengthening ties with the
NanoSafety Cluster and in June we took part
inNanoWeek in Cyprus, where the activities,
individual focus areas, and achievements
of the five CUSP Projects were presented
by Vladimir Lobaskin, Associate Professor
at the University College Dublin, and Anil
Patri, Chair, Nanotechnology Task Force and
Director of the Nanocore, National Center
for Toxicological Research, US Food and
Drug Administration, during the NanoWeek
US-EU Characterization—Communities of
Research (CoRs) session.

CUSP continues

to collaborate with
complementary initiatives,
creating synergies and
multiplying our joint efforts.

Substantial interest was generated from
both the physical and online audiences,
and discussions focused on data FAIR-ness
and the use of eNanoMapper and IPCHEM,
among other aspects of these initiatives.
CUSP representatives clarified that all
data from the five projects would undergo
thorough FAIR-ification. The session was
reported in the recent NanoSafety Cluster
Newsletter p.15.

Meanwhile, efforts to forge stronger links
with compatible projects and initiatives are

PLASTICS D 2= cmion
EUROPE WSS S S Chcemical
Enabling a sustainable future fl:% Associations

GRIORITY


https://zenodo.org/record/7043435#.Y2pu3cuZOUk
https://zenodo.org/record/7043435#.Y2pu3cuZOUk

Wish to collaborate?

CUSP - Deepening Collaborations

Ifyouarepartofaprojectororganisationandwouldliketocollaborate,
please get in touch at hello@cusp-research.eu and register to join

our community at https://cusp-research.eu/contact/

ongoing. CUSP partners have a number of
plans in the pipeline. Following an invitation
to take part in the 2nd PAPILLONS/
MINAGRIS Stakeholder Forum earlier this
month, the Papillons project are compiling
and submitting a profile for the next CUSP
newsletter. Also, discussions have taken
place with a view to organising a joint
workshop to identify areas of collaboration
between the initiatives.

For more information, visit the PAPILLONS
and MINAGRIS projects websites.

Our collaboration with BIO-PLASTICS
EUROPE was further consolidated with
the participation of PlasticsFatE Scientific
Coordinator, Rudolf Reuther, at the recent
event “Insights from 10 Horizon projects:
EU policy for bio-based and biodegradable
plasticsy  which  brought together
representatives of 10 Horizon projects
and 9 EU policy officers to a roundtable to

discuss policy recommendations for the
bio-based plastics sector.

CUSP was invited by BIOPLASTICS
EUROPE to attend the workshop “Unlock
the potential of bio-based and biodegradable
plastics: challenges to be addressed”, on 3
November 2022, organised in the context
of the BBl JU funded project Glaukos
together with Bio-Plastics Europe, European
Bioplastics Research Network and the
European Bioeconomy Network. The
event enabled stakeholders to discuss the
most urgent challenges to be addressed
to unlock the potential of bio-based and
biodegradable plastic, in light of providing
policy recommendations to be shared
with EC Policy Officers in the context of
the forthcoming 7th EBRN Event (23rd
November 2022). CUSP will be represented
by current Chair, Alba Hernandez, among
others at this latter event.

MONTAN
UNIVERSITAT
M LEOBEN I

ILSI

EUROPE

s


mailto:hello@cusp-research.eu
https://cusp-research.eu/contact/
https://www.papillons-h2020.eu/
https://www.minagris.eu/
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MEET OUR SCIENTISTS

..and discover the faces behind the CUSP projects!
Find out what got them into science, which challenges
they are facing in their scientific work and what drives
them in their discovery of the impact of micro- and na-
noplastics on human health.

Esther Lenssen

Environmental epidemiology
University of Utrecht

Project: POLYRISK

As a PhD candidate in the field of Toxicology and Environmental Health at the Utrecht
University, | study the health effects of human exposure to micro- and nanoplastics via
inhalation. My interest in science started with my mother’s background in biology and
chemistry. When | was really young, she gifted me a chemistry box. She actually thought
the experiments in the box were too boring, so she would mix and try out new experiment
with me to pique my interest. Clearly with success!

My interest in environmental epidemiology was further cemented when | started noticing the
levels of plastic pollution in our environment. Walking around in my local park, cycling through
the woods, and even while climbing mountains abroad, | came across plastic litter. During my
Master’s degree, | undertook a literature search about microplastics and | realized that we
actually still know very little about exposure levels and the health effects of these small plastic
particles. This is especially shocking considering that we are so much in contact with plastic
materials, and we ourselves produce a lot of plastic waste on a daily basis.

As part of the POLYRISK project, | have been involved in setting up a human volunteer
study to look at exposure levels in everyday life situations and potential associated health
effects. Interestingly, measuring microplastics in our air samples, has proven to be quite
challenging. However, that is also something | find fascinating about my work: pioneering a
field where so many questions are still left unanswered.

As we enter the next phase of the POLYRISK project, | am now looking forward to
analysing the data from our human volunteer study. Analysing data in itself is already a lot
of fun, but even more so because we are all curious to see what kind of concentrations and
effects we will find, and to explore solutions to reduce plastic waste.
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Laura Zoutendijk

Spectro-microscopic techniques and inorganic chemistry
Utrecht University

Project: AURORA

As akid, | always wanted to become a doctor.
Unfortunately, | only see with one eye, so that would
have made me the worst surgeon in history, probably.
When studying my other favourite topic, chemistry, |
noticed that | mainly liked research with a societal goal.
During my MSc thesis, which was about nanoplastics in
ocean water, | knew for sure that | wanted to work on
something climate or health related, ideally both. | was
very lucky to get this PhD position within the AURORA
project, combining my background in chemistry with my
initial interest in medicine.

What | like most about my research is that it’s so

interdisciplinary. Most people in my research group work

with inorganic materials, so they’re quite shocked when |

tell them I’'m working with human placentas. That was

weird for me as well at first, but it’s also pretty cool to

work with such a complex material that years of evolution

have led to. Besides that, | know very well what I’'m doing the work for. | hope that if
something comes out of this research, it will lead to more action against climate change and
pollution that are affecting all of us, and potentially even our unborn children.

Mirjana Radomirovic

Protein Biochemistry
University of Belgrade

Project: IMPTOX

I am a senior Ph.D. student of biochemistry at
the University of Belgrade. Trained in protein
biochemistry, my research interests currently
lean towards protein structure-function
relationships and molecular allergology.

Within the IMPTOX project, | am developing

different immunological methods for sensitive

and specific quantifications of shellfish

allergen tropomyosin. Although | am a person

with many curiousities in life, over time my

interestes have been evolving and tending towards the life sciences. | like being surrounded
by peers who are genuinely interested and motivated and who are passionate about
anything in life, be that science or something else.

What particularly inspires me in my work is interacting with students. | hope my research
within IMPTOX will help reduce the risks of accidental food contamination by developing
ultrasensitive methods for detecting food allergens. In the photo, you can see me next to
the real-time PCR machine after a long but eventually very successful day in the lab.
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The European research cluster to understand
the health impacts of micro- and nanoplastics
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www.auroraresearch.eu www.imptox.eu www.plasticheal.eu

www.plasticsfate.eu www.polyrisk.science

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 | Katho-
lieke Universiteit leuven | Medizinische Universitaet Wien | Moverim consulting sprl | Promoscience srl | Sciensano | Srebrnjak children’s hospi-
tal | Universitat Wien | Universiteit Gent

PLASTICHEAL: Universidad Autonoma de Barcelona | Tyoterveyslaitos | Wageningen University | Danmarks Tekniske Universitet | Commis-
sariat a I'Energie Atomique et aux Energies Alternatives | Fundacién para la Formacion e Investigacion Sanitarias de la Region de Murcia | The
University of Manchester | Asociacion de Investigacion 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 ew. | Helmholtz-zentrum fur Umweltforschung gmbh |
Forschungsverbund Berlin ev | Universiteit Leiden | Univerza v Ljubljani | Universitaet Fuer Bodenkultur Wien | Universitat Bayreuth | Univer-
sita degli Studi di Torino | Universita degli studi di Roma Tor Vergata | Universite de Paris | National Technical University of Athens | Instituto
Tecnologico del Embalaje, Transporte y Logistica | Ecamricert srl | Fundacion Gaiker | Innosieve Diagnostics bv | Dechema Gesellschaft fuer
Chemische Technik und Biotechnologie ev. | Umweltbundesamt

POLYRISK: Utrecht University | Vrije Universiteit Amsterdam | Stichting VUmc | German Federal Institute for Risk Assessment | Bundesanstalt
flr Materialforschung und -priifung | Bundesanstalt fiir 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 fiir Silizium-Photovol-
taik | European Research Services | Umweltbundesamt

Contact us at

WWW.CUSp-resea rCh.eu v CuspResearch
hello@cusp-research.eu M cuspResearch

* o These projects have received funding from the European Union's Horizon 2020 research and
> innovation programme under grant agreement No. 964827 (AURORA), No. 965173 (IMPTOX),
3y No. 965196 (PlasticHeal), No. 965367 (PlasticsFatE), and No. 964766 (POLYRISK).
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