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‘Cooking 
is a good 
metaphor 
for many 
things’

Risk communication & 
Management

Risk characterization (HQ)

Exposure assessment

Effect assessment
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Toxicologically Relevant Metrics 
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Clear:
NMPs are in our body. 

Challenge: 
Exposure data are 
uncertain, fragmentary 
and not aligned.
Same for effects data

Reported microplastics concentrations in the human body
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Challenge! Data not ‘fit for purpose’ due to low quality

de Ruijter, V.N., Redondo-Hasselerharm, P.E., Gouin, T., Koelmans, A.A. 2020. Quality criteria for microplastic effect studies in the context 
of risk assessment: A critical review. Environ. Sci. Technol.
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How should we deal with the enormous and 
growing volume of published data?

Qiu, Y., Mintenig, S., Barchiesi, M., Koelmans, A.A. 2025. Using artificial intelligence tools for data quality evaluation in the context of microplastic human health risk
assessments. Environment International. © Elsevier
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Imagine: ‘default’ microplastic 1 to 5000 μm

Log size

R
el

at
iv

e 
ab

u
n

d
an

ce

𝐶𝐹 =
𝑥1𝐷׬
𝑥2𝐷 𝑏𝑥−𝑎

𝑥1𝑀׬
𝑥2𝑀 𝑏𝑥−𝑎

=
𝑥2𝐷
1−𝑎 − 𝑥1𝐷

1−𝑎

𝑥2𝑀
1−𝑎 − 𝑥1𝑀

1−𝑎

Alignment of data that are obtained with methods that 
target different size ranges

Koelmans et al. 2019. Water Research. © Elsevier



Aligning incomparable exposure & effects data

Koelmans et al (2020, 2022), Kooi et al (2021) 
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ALIGNMENTS EXAMPLE Probabilistically Aligning 
Microplastics data in media relevant for Human Exposure

Mohamed Nor, Kooi, M., Diepens N., Koelmans AA, 2021. Lifetime accumulation of microplastic in children and adults. ES&T. © American Chemical Society
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4700 
years

PBK modeling of particles & chemicals



Gerelateerde afbeelding

Take home

1. Exposure gains significance in the context of effect and risk 
assessment; therefore, the entire framework must be 
properly aligned from the outset.

2. There are tools available for aligning data and determining 
data quality. Unfortunately, in media relevant to human 
exposure—or in organs and tissues—the quality of the data is 
too often insufficient for a reliable exposure (and thus risk) 
assessment.
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