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A novel 3D intestine barrier model to study the
immune response upon exposure to microplastics
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Human exposure to plastic particles

* Humans consume an estimated 39,000 — 52,000 plastic particles per year!
* With inhalation, estimates increase to 74,000 — 121,000 particles per year!

* F l rSt k n OW n eVI d e n Ce Of m ic ro p I a St i c i n h u m a n Stoo I 2 Where do microplastics come from? : Microplastics are diverse in shape

and composition.

* First evidence of microplastics in human placenta3 /
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Human 3D in vitro intestinal model

Microvilli brush boarder
“. : -
y v by - e Bl
- &"C-yq‘u%* L e B
2sym ]
Mucus

Microvilli brush boarder
Epithelial cells (Caco2/HT29-MTX)

Immune cells
(Macrophages/Dendritic cells

Epithelial cell layer

i Mugus

&

Cell nuclei epithelial cells

| SOw—— -

Macrophages Dendritic cells



Pro-inflammatory cytokine measurement

Material tested: polyurethanes, tire rubber,
polypropylene, polyamide

Average particle size 41 pm - 282 um
Average delivered dose 0.8 - 1.3 mg/cm?2
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Conclusion

e Establishment of a suitable 3D intestinal model for the testing of
microplastics

* no induction of cytotoxicity nor (pro-)inflammatory response found

* size of the microparticles studied (on the order of 50-500 um) may
contribute to the absence of a biological response

Further research will include:
* smaller plastic fragments (< 50um)

* chronic exposure of the particles to the intestine barrier

Lehner et al. 2020. Arch Toxicol 2020 Jul;94(7):2463-2479. doi: 10.1007/s00204-020-02750-1.



