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Plastics
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Plastics are not all the same
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Sources of environmental MPs
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A (short) tour of the polymer universe
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Polymer makes up bulk of 
product, and is solid.

Polymers enable functionality, but are not solid: 
indirect implications by microplastic regulation

Polymer is a major component, 
and is at least semi-solid.

Lubricants

Detergents

Additives 
to prevent

degradation

aids
Dispersion 

Antifoam 
agents and 

demulsifiers

Polymer 
pellets 

Abrasive 
blasting

3D printing 
powders

Cosmetic 
exfoliants

Polymer 
dispersions

Coatings and 
Paints

sules
Agricap-

Seed 
Coatings

Controlled 
release 

medicines

Opacifiers

Rheology 
modifiers

Printing Inks

Flocculants

Mitrano and Wohlleben (Nature Communications, 2020)



Risk management
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Creating a shared narrative:
Grass roots action and industry changes
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u Significant public pressure and attention

u Voluntary conversion of formulations

u Esp. when alternatives are technically 
simple and economically viable

u Partial bans on primary MPs in cosmetics, 
specifics depend on jurisdiction



Microplastics (MPs) properties
reported by environmental scientists
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Microplastics, as defined by ECHA

- Consists of solid polymer particles

- May be mixed with additives

- Particle of any material covered by polymer

- From 1% by weight

- Particle dimensions between 1µm and 5mm

- Fiber dimensions between 3µm and 15mm
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Regulations in the EU
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Regulation timelines

Legislative initiatives 
to restrict

intentionally added
microplastics

2017 • Start the discussion

2023 • Voting in the EU Parliment

2025 • Products must contain instructions for use and disposal

2026 • Annual report with intended use and quantity

2027 • Transition period for rinse off products ends

2035 • Final transition periods end (e.g., lip products)
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(Some) exceptions

Polymers that have a solubility of
more than 2 g/L

Use at industrial sites Polymers whose physical properties
are permanently altered during

end use such that the polymer is no
longer within scope

Polymers that are
permanently incorporated 

into a solid matrix during
the intended end-use

applications
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Diversity of polymers and applications 
complicates policy development

u Precautionary principal Regulation of polymer

Often exempted, low bioavailability
Sector specific regulations apply

Regulation of additive

EU, REACH, if > 1 ton manufactured 
US, chemical substance under TSCA

Regulation of primary solid MPs

Various regulations and reporting in 
place or proposed regionally
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Diversity of polymers and applications 
complicates policy development

u Overarching chemical bans appropriate 
when there is clear evidence that 
targeted substances cause harm

u Normally regulations consider singular 
compounds, but (micro)plastics are 
considered collectively

u Can all microplastics be regulated 
the same way? 

u Precautionary principal

Precise definitions

Analytical capabilities

Link MPs to specific hazards

Enforceable and consistent

A recipe for microplastics 
regulations

16



Polymer makes up bulk of 
product, and is solid: 

secondary microplastic by 
degradation

Intermediates: 
microplastic, but 

particle nature lost 
through processing

Primary microplastics, solid, 
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Use is open to environment
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Considerations for developing 
next generation plastics
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Mitrano and Wagner.
Nature Reviews Materials 
2021



Future outlook for 
MP regulations and material design

u Measurable and enforceable regulations needed

u Current regulations leave little room for development except plastic-free 
alternatives

u More precise and directed regulations would allow industry to test/screen 
for most hazardous properties and opt for alternatives 

u Develop sustainable materials and targeted (micro)plastic use

u Much research into current materials:  their physical/chemical properties 
and costs, are optimized from the point of view of manufactures 

u With additional research and development, alternative materials will 
catch up in terms of both price and performance 

Can’t be (micro)plastic regulation alone which solves pollution
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