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What are micro- and nanoplastics (MNP)?

microplastics (MP <5 mm)

nanoplastics (NP < 100 nm)

100 micrometer



Microplastics emissions in the Netherlands

https://www.rivm.nl/publicaties/potential-measures-against-microplastic-emissions-to-water



Food contact plastics as source of micro- and nanoplastics: 

recent studies
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https://www.sciencedirect.com/science/article/abs/pii/S0043135419308565
https://pubs.acs.org/doi/10.1021/acs.est.9b02540
https://www.nature.com/articles/s43016-020-00171-y
https://www.sciencedirect.com/science/article/pii/S2214289419306738
https://www.nature.com/articles/s41598-020-61146-4


‒ 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

Observed effects of micro- and nanoplastics

Franzellitti et al, Env. Tox Pharmacol, 68: 37-51, 2019



Potential effects of micro- and nanoplastics



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



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?

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



Duration: 2021-2024
Budget: 5.4 M EUR
Coordination: Legler UU/Vethaak Deltares
www.momentummicroplastics.nl
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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 

4. To develop a risk assessment roadmap for 
MNPs 

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



amniotic fluid

The human fetal environment

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

Leica TCS SP8 confocal microscope Dusza et al, in preparation



Uptake and effects of MNPs in placental cells

BeWo b30 human placenta cells

cytotrophoblasts

syncytiotrophoblasts

Li, Oncotarget, 2017Dusza, 2020

Dusza et al, in preparation.
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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.

We will address roadblocks in MNP
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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