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Minimizing Human Health Risks of Micro- and Nanoplastics: The MOMENTUM 2.0 Roadmap

Micro- and nanoplastics (MNPs, plastic particles <5 mm) are increasingly present in our environment, our food, and even our bodies. While
knowledge gaps remain around the human health risks of micro- and nanoplastics, there is growing urgency to identify and implement strategies to
minimize potential health impacts.

The Dutch ZonMw/Health Holland project MOMENTUM 1.0 (2021-2024) laid the foundation for understanding and addressing these risks. The
follow-up project MOMENTUM 2.0 (https://www.zonmw.nl/nl/subsidie/momentum-20-0) builds on that work and refined the comprehensive
roadmap that outlines long-term solution routes, which are strategic pathways aimed at reducing human exposure to micro- and nanoplastics and
their associated health risks.

In MOMENTUM 1.0, three solution routes were identified. In MOMENTUM 2.0, the route focused on ‘Safe by (bio)degradation’ has been phased out,
and a new, essential route has been introduced: ‘Public Perception and Behaviour Change’. Together with the ongoing routes, ‘Environmental Quality
Standards (EQS)’ and ‘Improving Materials and Product Properties’, these three solution routes form the focus of the current roadmap.

Each solution route contributes to the overarching goal of minimizing the human health impact of exposure to micro- and nanoplastics. The
infographic illustrates the solution routes by highlighting progress made, milestones achieved, existing knowledge gaps, and the steps needed moving
forward. The three routes are interconnected and linked to key external stakeholders, including policymakers, scientists, and industry partners,
ensuring that scientific insights translate into real-world impact.

For more information or questions about this infographic, please contact:
Anniek de Jong — Anniek.deJong@deltares.nl
Or visit: https://momentummicroplastics.nl/contact
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Environmental
quality standards

Strategy to determine how much plastics in the environment has
causal effects to human health and ecological health, in order to
derive quality standards for plastics in the environment.

This is done by Stefan Kools (KWR), Bas Coolsma (UU, (previously
Antea Nederland BV)), Matthijs de Winter (RIVM), Bart Koelmans
(WUR) and Juliette Legler (UU).
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Completed actions
in MOMENTUM 2.0

* Five workshops (e.g. internal, external with stakeholders, soil and harbour litter).
* Exploring definitions and standard setting methods of nano- and microplastics.
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Milestones

* Five successful workshops to structure
information needed.

* Updated solution roadmap.

* Report on environmental quality standard
setting and monitoring.
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/1%

Gaps

* Analytical challenges.

* No harmonized definitions for micro- and nano plastics (in and
outside the consortium), e.g. in terms of size, shape, weight,
composition and leachates as well as biocorona (a layer of
biological molecules that adheres to the plastic surface) and their
trojan horse potential (their capacity to carry and deliver harmful
substances such as pollutants or pathogens into living organisms).

* Understanding of (biological) degradation pathways and their
impact to the above mentioned terms.

* No harmonized definition of ‘environmental relevance’.

* Linking the occurrence of microplastics in the environment to
human health effects.
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Next steps

« Speed up consensus on (clear) definition of particle
definition and environmental relevance.

* Link to monitoring standards (what to measure,
which matrix, which frequency).

« Link to risk assessment of exposure to micro- and
nanoplastics to humans.

 Risk mitigation to act on exceeding thresholds
(long-term goal).
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Valorisation

* Validated analytical methods supporting the
gaps in definition and degradation pathway.

* Adoption of environmental quality standards by
policymakers.

* Feeding the outcome to standardisation
initiatives (e.g. ISO/NEN/OECD).

* Define standards for microplastics release in
the environment.

* Define standards for circular plastics in a safe
and sustainable by design context.

* Development of environmental relevant risk
assessment for ecosystem and human health.
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Health Consortium Initiative of other policymakers to set the

environmental quality standard, e.g. the
California State Water Resources Control
Board and the EU Drinking Water Directive
and other regulatory bodies/frameworks.
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Completed actions
in MOMENTUM 1.0

* Developed the MicroPlastic Index theory.

* Studied how sunlight weakens plastics
and increases microplastic release.

* Idea for ‘living lab’ for valorisation and
policy implementation.
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Improving

materials and
product properties

Develop the MicroPlastic Index, a tool that predicts the
likelihood of plastic breaking down into microplastics based
on its physical and mechanical properties, to guide material
selection and reduce microplastic formation.

This is done by Arjen Boersma, Sieger Henke and Peter
Versloot (all TNO).
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Completed actions
in MOMENTUM 2.0

» Demonstrate correlation between microplastic formation and
mechanical properties (for a large set of polymer types and
grades) to enable suitable material selection rules.

* Extend the knowledge on the influence of weathering on
microplastic formation: particle size and material losses.
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Milestones

* More insight into how plastics age and
release microplastics.

* Proof that degraded plastics can release
microplastics smaller than 1 pm.

* |dentified differences between plastic
grades.

* |dentified differences between virgin
and recycled plastics (PET).
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Current status

)
N

* Found a clear link between microplastic
formation and mechanical properties.

* Enabling suitable choices for plastic
(polymer/grade) replacement.

* Gained insight into how ageing affects
the MicroPlastic Index leading to an
accelerated microplastic formation.
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Gaps

* Knowledge about the impact of other plastic
material and additives to human toxicity.

* Linking the occurrence of microplastics in the
environment to human health effects.

* Lack of integrated framework that connects
microplastic formation and mechanical
properties to guide safe, circular and
cost-effective plastic production and use.
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Next steps

* To make the MicroPlastic Index applicable, the
assessment needs to be faster and easier.

* Start the ‘living lab’ to validate the MicroPlastic Index.

» Gather more knowledge about the effects of ageing,
additives, and processing on microplastic release.

* Link to risk assessment of exposure to microplastics
to humans.

* Advise on material, product and processing rules to
reduce the formation of microplastics.
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* Implementation of MicroPlastic Index in
plastic product design.

* Implementation of MicroPlastic Index in
recycling processes.

» Acceptance of MicroPlastic Index by
policy and industry.

« Identify early adapters to lead the way.
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Public perception 8 Identify public knowledge gaps and misbeliefs, understand
and behaviour what motivates people to take action and develop a
change communication tool that raises awareness and empowers
people to reduce microplastic emissions and exposure.

This is done by Irene Maltagliati, Josefine Geiger, Barbro
Melgert, Joao Graca and Marieke Wieringa (all RUG).

Click to close popup
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Completed actions in MOMENTUM 2.0

* Large-scale survey among Dutch citizens.

* Survey among world-wide experts on which behaviours
are most effective in tackling microplastics pollution.

* Group discussions with plastic expert and stakeholders to
share insights and obtain information.

* Developed a serious-game prototype with a physical
version ready to be implemented to create awareness and
an online version being tested.
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Milestones

» Complete national representative survey.

 Survey study among experts on rated effectiveness of micro- and
nanoplastics behaviours.

* Refine the physical serious-game version and pilot test the online version.

» Implement the serious game on events and exhibitions.

* Translate the game in different languages and share with other EU
universities and NGOs.

Milestones

Click to close popup
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Current status

oY

Current status

* Obtained a list of core behaviours to reduce
microplastic pollution and exposure.

* Insights into people’s perception, beliefs and habits
regarding microplastics and synthetic clothing in the
Netherlands.

* Serious-game prototype on synthetic clothing choices
ready for implementation.

Click to close popup
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Gaps

* Research on public perception and behaviour is still
in its infancy.

« Limited data on health effects from plastics makes
communication to the public more challenging.

* Experts’ disagreement on high impact behaviours
to reduce microplastics emission and exposure.

» Low everyday ‘visibility’ of microplastics results in
less engagement to take action.

Click to close popup
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Next steps

* Boost awareness of microplastic sources and impacts to empower
people to change.

* Expand surveys internationally for comparison.

* Provide ready-to-use tools for different stakeholders, like NGOs
and local governments, to engage the public.

* Implementation of transparency labels on microplastic emissions.

* Make NL a European hub for communication about microplastic
to the public.

* Pair up environmental and health communication messages when
talking about microplastics.

Click to close popup

Next steps
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Valorisation

* Communicate findings in a policy relevant language.

* Target specific policy audiences by preparing policy
briefs summarising e.g. health risks, public attitudes
and behavioural insight, communication principles
that work (and those that do not), low barrier actions
people can take, labelling initiatives.

* Feed data into eco-labels and ISO/CEN standards.

» Co-create campaigns with local governments to
stimulate public’s behaviour change.

* Partner with cities/provinces/regions to implement
campaigns using the serious-game to serve as a
model for national policy.

Click to close popup
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This solution route aimed to reduce microplastic formation
by adapting of materials' degradation time. The focus was
on developing materials with total or semi-degradation
properties and addressing uncertainties regarding their
toxicological effects on humans and the environment.

Completed actions
in MOMENTUM 1.0
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