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Microplastics: Material Challenges
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Complex mixture:
Plastics does not equal plastics!
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* Method development necessary! PhD-Project of Valerie Stock
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Cellular uptake analysis: Polystyrene ...

[ Size-dependent particle uptake ]
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in vivo mouse study

+ 28-day-oral diet study (HOTT-Reporter mice for oxidative stress)
« oral gavage: very low uptake, only in Gl-tract organs
* no oxidative stress detected

Stock, V.; Béhmert, L.; Lisicki, E.; Block, R.; Cara-Carmona, J.; Pack, L. K.; Selb, R.; Lichtenstein, D.; Voss,
L.; Henderson, C. J.; Zabinsky, E.; Sieg, H.; Braeuning, A.; Lampen, A., Uptake and effects of orally ingested
polystyrene microplastic particles in vitro and in vivo. Archives of toxicology 2019, 93 (7), 1817-1833.
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... and other Materials

[ Material-specific particle uptake ]
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From Micro- to Nanoplastics

* Microplastics has been investigated intensively in recent years: « Essential differences in particle uptake between micro- and submicroparticles
+ Some assumptions:

« Available exposure studies indicate low uptake: PS4 ym PS1um PLA 250 nm MF 366 nm
*  Cellular uptake of particles > 1.5 ym very low 3 “ O.
+ Often in non-edible organs, such as the intestinal tissue of fish 4 g \ (4
- Systemic bioavailability unlikely. st %

HepGz cells, PhD project of Maxi Paul

+ Direct effects are low: o )
« Application of food-relevant materials

+ Extend the project from microplastics to submicron- and

« Material is supposed to be chemically inert. )
nanoplastics

+ Effects only in ,overload” situations measurable.

» Uptake and transport studies
» Detection and quantification methods
* Fluorescence microscopy, Flow cytometry

— Actual data indicates a low risk of accute toxicity via oral uptake

+ but: AlImost nothing is known about nanoplastics!

e Cellular Effect studies

« Analytical methods are reaching their limits . . . . L
« Signaling mechanisms, inflammation, immunology

* Reference materials are not available
* Labeling, purification and utilization in cell systems challenging

[ Is there an unpredictable risk coming from submicro- and nanoplastics? ]
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Apporaches for Risk Assessment / Summary

+ State of knowledge:

Q

* Microplastics ubiquiteously present in food chain

+ Complex mixture of chemicals (polymer, additives, contaminants)

Intestinal Barrier

+ Regulatory view: / Additives
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+ Avaliable studies are not applicable for risk assessment yet O O Q @

Contaminants
* No validated quantification methods

* Routine food control and monitoring not possible yet

» Risk characterization unclear

Uptake ?
+ Data gaps: O
+
| @ o
+ Chronic exposure +
lon release ? © o

* Indirect effects R ?

Effects ? elease 7

* Nanoplastics

Method development ongoing for: Analytics, quantification and toxicological investigations
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