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2021• Refinement of exposure estimates→ far from complete
• Not much evidence w.r.t. hazard →more research needed
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Additional uncertainty in particle
characterisation

Mohamed Nor, N.H., Kooi, M., Diepens, N.J. Koelmans, A.A. 2021. Lifetime accumulation of nano- and microplastic in children and adults. ES&T



Lifetime accumulation in 
tissue, preliminary
assumptions:

• ~1-10 μm considered
bioavailable

• ~ 0.3 % considered to be
absorbed

• Four biliary excetion
scenarios

PBPK

------ = Schwable et al
MP in stool

• Model predicts 1/7 of # 
MP found in stool

• Model accounts for 1/5 
of diet by weight

Exposure

Mohamed Nor, N.H., Kooi, M., Diepens, N.J. Koelmans, A.A. 2021. Lifetime accumulation of nano- and microplastic in 

children and adults. ES&T



Hermsen et al. ES&T 2018, Koelmans et al., WR, 2019, De Ruijter et al. ES&T, 2020, Koelmans et al 2021, Wright et al. MINA, 2021

All (literature) data

Scoring systems for quantifying QA/QC of MP studies 

(‘Klimisch criteria’;  de Ruijter et al, ES&T, 2020)

Developed for:

Biota, water, air samples; effect 

studies, MP ‘chemical vector’ 

studies

QA/QC tool to screen utility of data for RA

Prioritize higher quality data

40



PBPK

Relevance of MP as a carrier of contaminants

• EFSA 2016, worst case: very small
• FAO 2017, worst case: very small
• SAPEA 2019: very small
• WHO 2019, worst case: very small
• Mohamed Nor, ES&T, 2021, probabilistic: very small

→ Context dependent, yet assessment 
tool available

Dynamic modeling of MP- and food-associated
chemical bioavailability in the gut

Chemicals

Mohamed Nor, N.H., Kooi, M., Diepens, N.J. Koelmans, A.A. 2021. Lifetime accumulation of nano- and microplastic in 

children and adults. ES&T



EXPERIMENTAL DATA FOR CHEMICAL BINDING & KINETICS TO MICELLES, FOOD COMPONENTS, MP - RELEVANT SCENARIOS

CONCENTRATION IN INGESTED PLASTIC OVER TIME

MODEL DEVELOPMENTSCENARIO STUDIES

Framework for MP-chemical bioavailability in the human GIT
Mohamed Nor, N.H., Koelmans, A.A. 2019. Transfer of PCBs from microplastics under simulated gut fluid conditions is biphasic and reversible. ES&T., 53, 1874−1883.
Mohamed Nor, N.H., Niu , Z.., Hennebelle , M., Koelmans, A.A. 2021. Microplastics trap chemicals from contaminated food during digestion, J. Haz. Mat. submitted

PARAMETER ESTIMATION
Equations



PBPK

Hazard assessment challenges

1. Uncertainty around observed effects in vitro 
tests & in vivo animal models

2. Uncertainty in translations to in vivo 
scenarios

3. Particles used in tests not representative for
those we are exposed to

4. QA/QC of data with respect to applicability
for hazard and risk assessment

5. Unknown bioavailability & PBPK parameters
6. Unknown hazard profile as compared to

other particles

Hazard

Mohamed Nor, N.H., Kooi, M., Diepens, N.J. Koelmans, A.A. 2021. Lifetime accumulation of nano- and microplastic in 

children and adults. ES&T



Dealing with the diversity of NMP

Koelmans, A.A., et al.  2021. Paradigms for the risk assessment of microplastic. Nature Materials. Submitted. 

Kooi, M .. Koelmans et al  2021. Characterizing the multidimensionality

of microplastics across environmental compartments. Submitted.



• Other particle categories can have a similar size

but then have higher density (minerals, sand, silt, 

clay, metal-based nanoparticles and colloids). 

• Other particle categories can have similar 

density but then are far less persistent (organic 

matter flocs, detritus, algae, detritus, or organic 

colloids). 

• Other particle categories do not exist in a nm 

to > cm size range with all other properties being 

similar to those of plastics. 

• Other particles categories do not exist in a 

‘from fibre to sphere’ range of shapes with all 

other properties being similar to those of 

plastics. 

NMP versus other particles

Koelmans, A.A., et al.  2021. Paradigms for the risk assessment of microplastic. Nature Materials. Submitted. 



there's work to be done
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