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Supplementary Note

Considering that microplastics consist of polymers, the descriptors of molecular structure and physical-chemical
interactions as used by the OECD concept of polymers of low concern (Table SI_1), and of the ECETOC risk
assessment framework for polymers are relevant.1 Considering the analogy to nanoparticles, the descriptors for
REACH registration of nanoformszs may serve as a baseline to form an initial hypothesis of properties that are
likely relevant to assess the toxicity of solid particulate plastics (Table SI_1, shaded blue).s-s The fact that plastic
can reach remote sites by aerosol transport,s suggests that inhalation, which is the most critical human exposure
route for nanoparticles, is relevant for microplastics as well.10 The description of chemical composition would
require careful consideration of additives. Additives are subject to REACH registration in and of themselves (main
text, Table 1). The leaching of additives from polymers is not a new issue, but it may turn out to be the decisive
contribution to the hazard posed by solid plastic particles.si1 Compared to other small solid particles
(nanomaterials, minerals, combustion particles), the leaching of chemically well-defined additives is characteristic
to microplastics. However the issue of migration and hazard of additives is generic to all plastics parts and plastic
particles of all sizes, and will become more important as recycling quotas increase.12 Regulations and analytical
methods are well developed to assess and approve additives in general, and especially in sensitive scenarios such
as food contact packaging.13 Plastic materials intended for food contact in the EU are regulated in regulation EU
No 10/2011.14 There are notably some contradictions in the regulations between polymers and microplastics, for
example, that the absence of (bio)degradation is an inclusion criterion for PLC, whereas it triggers exemption from
the proposed REACH restriction of primary microplastics (Table SI_1).

Currently, we find that the properties of the ECHA restriction bear more resemblance with the criteria for nanoform
registration than with criteria of polymer assessment. Scientists still needs to test the hypotheses on risk assessment
of microplastic that are summarized in Table SI_1, aiming to rank properties by their relevance for environmental
and human risk assessment. And ultimately to discard as many properties as possible to further simplify this matrix
for risk screening and safer-by-design product development. Precautionary action can then be replaced by targeted
regulation of those microplastics that pose significant concern.



Supplementary Table 1: Physical-chemical approaches to risk assessment of microplastics. Cells shaded blue for
properties that are used to assess particulate plastics from the perspective of their polymer nature (OECD,
ECETOC),1 and from the perspective of their particle nature (ECHA, REACH).s In this consolidated presentation,
the properties can have slightly different descriptors in the different perspectives, as marked by comments where

necessary.
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