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What are micro- and nanoplastics (MNP)?
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Microplastics emissions in the Netherlands

Estimated microplastic emissions [tonnes/year]
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https://www.rivm.nl/publicaties/potential-measures-against-microplastic-emissions-to-water



Food contact plastics as source of micro- and nanoplastics:
recent studies

Contents lists available at ScienceDirect
Water Research

journal homepage: www.elsevi
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bottles? = natureresearch
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Paolo Tremolada *

Plastic Teabags Release Billions of Microparticles and Nanoparticles MICFOplaStICS generatEd When
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Observed effects of micro- and nanoplastics

Adverse effects in > 100 species in laboratory experiments

Using high exposure concentrations

Using mostly particles of a different size or plastic type than those reported from the field

Limited field evidence

No human epidemiological studies

Molecular and
cellular effects
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Franzellitti et al, Env. Tox Pharmacol, 68: 37-51, 2019



Potential effects of micro- and nanoplastics

Exposure levels

Bioaccumulation potential

Particle toxicity Chemical effects Microbial effects
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Humans are exposed to different types

of fibers and particles, including
microplastics; the potential health effects
of microplastics are largely unknown.

PERSPECTIVES

TOXICOLOGY 10* particles/liter, with generally greater
particle counts for small-sized microplastics

M i I t. d h h Ith (8). The first atmospheric measurements of
Icrop as Ics an uman ea larger-sized, predominantly fibrous micro-
) . plastics indicate that plastic particles are a
Knowledge gaps should be addressed to ascertain the relevant component of fine dust, with, for

example, deposition rates in central London

health risks of microplastics , i .

Vethaak and Legler, Science, 2021, https://science.sciencemag.org/content/371/6530/672/tab-article-info



Where do microplastics come from?

Microplastics are diverse in shape

. and composition.

Plastic
bottles

Baby
bottles :
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Microplastics can enter the body.

Possible health effects

. of microplastics?

Ingestion of
contaminated
food and water

Vethaak and Legler, Science, 2021, https://science.sciencemag.org/content/371/6530/672/tab-article-info
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DNA damage,
cellular damage,

inflammation?

Knowledge gaps:

Human exposure
-analysis methods
-internal exposure
-exposure to smaller MNPs

Uptake

-size, source, shape
-(bio-)corona
-ADME

Toxicity
-particle
-chemical
-microbial

Risk assessment?
-Parallels with air pollution?
-Nanotechnology?



CIMENTUM

Microplastics and Human
Health Consortium

Duration: 2021-2024

Budget: 5.4 M EUR
Coordination: Legler UU/Vethaak Deltares

www.momentummicroplastics.nl
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Microplastics and Human
Health Consortium

26 PARTNERS, 5.4 M Euros

6 universities

4 research organisations
1 medical centre

6 SMEs

2 trade organisations

7 large enterprises

New partners

Private partners
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‘MOMENTUM

Microplastics and Human
i€ Health Consortium

Objectives:
1. To understand how MNPs are formed

2. To characterise the internal human
exposure to MNPs

3. To characterise the immunological hazards
of MNP exposure

Hazard

I I I Assessment
WP4,5

V Solutions
\ WP7

4. To develop arisk assessment roadmap for
MNPs

5. To develop the solutions-oriented, future
research agenda for the Dutch PPP on
MNPs and Health



The human fetal environment

_ amniotic fluid

placenta

Do microplastics reach the
human fetal environment?

Can they cause harm to the
placenta?

Can the chemicals
associated with
microplastics cause harm?
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JEG-3 placenta cells

200 nm polystyrene nanoplastics

20 pm

Leica TCS SP8 confocal microscope Dusza et al, in preparation



Uptake and effects of MNPs in placental cells
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Dusza, 2020 Li, Oncotarget, 2017

Dusza et al, in preparation.



AU RORA Actionable eUropean ROadmap for early-life health
Risk Assessment of micro- and nanoplastics

Our goal is to develop a roadmap for
assessing the health risks of micro- and
nanoplastics for early-life health.

¥" chemical composition
v size distribution

¥ morphology

v surface chemistry

Roadmap for
Risk Assessment
of MNP exposure

We will address roadblocks in MNP O o placenta ransport

placental function
system homeostasis
early-life development

exposure assessment by advancing
analytical methods for measuring MNPs
in human tissues.

We will focus on MNP exposure and
toxicological and health effects during

pregnancy, in utero, and in early life. Duration: 2021-2026
Budget: >5 M EUR
Coordination: Vermeulen/UMC
www://auroraresearch.eu/
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