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Plastics and microplastics
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Uptake and effects of microplastics
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Study design
Caco-2 based transwell systems
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Study design

Caco-2 based transwell systems
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Study objects and characterization

Polystyrene, 1 um, 4 um, 10 um
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Study objects and characterization
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Study objects and characterization

Polystyrene, 1 um, 4 um, 10 um Polyethylene 1-4 pym lene terephthalate Polyvinyl chloride
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Study objects and characterization

Polystyrene, 1 um, 4 um, 10 um Polyethylene 1-4 pm Polyethylene 10-20 pm Polyethylene Polypropylene Polyethylene terephthalate Polyvinyl chloride
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In vitro uptake - transwell experiments

Incubation with high, non-toxic particle concentrations, 24 h

apical compartment = intestinal lumen

|_— 2. Caco-2/HT29-MTX coculture (Mucus)

1. Caco-2 monlayer (Mono) ] Uptake
3. Caco-2/ Raji coculture (M Cell)

—— polycarbonate membrane

basolateral compartment = blood ]- Transport

What is the absorption/transport rate of microplastic
particles in vitro? Is there a size or material

dependence?
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In vitro uptake - transwell experiments with w
PS
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In vitro uptake - transwell experiments with M
PE, PP, PET and PVC
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In vitro uptake and transport - transwell w
experiments
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In vitro uptake and transport - transwell
experiments

Transport
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In vivo study

Treatment Dose [3 x/week] Number of mice
0.5% (w/v) carboxymethyl cellulose
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In vivo study - uptake
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In vivo study - uptake
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Summary

 |In vitro:

- Particle uptake increases by use of more complex intestinal models
and may be material-dependent

- Low patrticle transport

- Particle uptake and transport are not strictly size-dependent, but rather
depend on the combination of cell culture model, particle size and
material

* Invivo:

- Extremely low particle absorption into intestinal cells
- no particle transport to other organs

- No indications of oxidative stress
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Conclusions

« In vitro intestinal barrier models overestimate particle uptake, but
can be used for a hazard ranking

* In vivo uptake of PS microplastic particles is extremely low

- future studies should rather concentrate on nanoplastic particles
or other plastic materials

Polystyrene Polyethylene

PVC
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Cellular effects - apoptosis

INTRINSIC APOPTOSIS

Initiator caspase Effector caspase | | Cellular Endpoint

Particle || Initiating event Key event

Hypothesis 1
Lysosomal Mitochondrial stress Active caspase-9 Active caspase-3 APOPTOSIS
disorders
O A
® ® Uptak H* H*
ake
o p Lysosome Cyt ¢, APAF-1 . apoptosome .
H-I-
Hypothesis 2 _ _ _ _ Lysosomal
Mitochondrial stress Active caspase-9 Active caspase-3 APOPTOSIS degradation of cellular
o components
() Physical stress,
. X + H+
. No Uptake lack of nutrients Cyt c, APAF-1 apoptosome L sl-c!)some
> > —> > — —> Y
H-I-
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Cellular effects - cytotoxicity
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Cellular effects — apoptosis: Caspase-3

activity
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Cellular effects — apoptosis: Caspase-8 and -9
activity
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Cellular effects — lysosomal acidification
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Cellular effects — uptake
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Cellular effects - apoptosis

INTRINSIC APOPTOSIS

Particle || Initiating event Key event Initiator caspase | | Effector caspase | | Cellular Endpoint

Hypothesis 1

Lysosomal Mitochondrial stress Active caspase-9 Active caspase-3 APOPTOSIS
disorders
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