Planarians as an alternative in vivo model
to study micro- and nanoparticle-induced
neurodevelopmental toxicity
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Micro- and nanoparticles
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Micro- and nanoparticles | Relevance
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Micro- and nanoparticles | Challenges

Surface

Agglomerates/
Aggregates

Composition

Wide variety of physicochemical characteristics
+ complex adverse outcomes (i.e. neurodevelopmental toxicity)




Micro- and nanoparticles | Uptake and tissue location

Epidermal and intestinal uptake: Ag-NPs, TiO,-NPs and PS-MNPs
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Leynen et al. 2019 (Nanotoxicology)






Micro- and nanoparticles | Neurodevelopmental toxicity
Abnormal neuro- and eye development: Ag-NPs, TiO,-NPs, PS-MNPs

Particle selection
- Polystyrene
- Spherical
- 4 different sizes
e PS50-50nm
e PS200-200 nm
e PSO1-1pm
e PS02-2pm
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Tytgat et al. (In preparation)



Micro- and nanoparticles | Neurodevelopmental toxicity
Abnormal neuro- and eye development: Ag-NPs, TiO,-NPs, PS-MNPs
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Micro- and nanoparticles | Neurodevelopmental toxicity
Affected stem cell dynamics: Ag-NPs, TiO,-NPs, PS-MNPs
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Leynen, Tytgat et al. 2024 (Aquatic toxicology)
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Micro- and nanoparticles | Uptake
Neuronal uptake: PS-MNPs
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Micro- and nanoparticles | Neurodevelopmental toxicity

Delayed dopaminergic neuron formation: PS-MNPs
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Micro- and nanoparticles | Neurodevelopmental toxicity
Search for in-depth mechanistic insights: PS-MNPs
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Micro- and nanoparticles | Neurodevelopmental toxicity
Search for in-depth mechanistic insights: PS-MNPs
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Summary and outlook

Micro- and nanoparticles cause neurodevelopmental toxicity in planarians

We are working towards understanding the in-depth toxicity mechanisms:
— Related to redox and stem cell dynamics
- Include particle characteristics

Future: link the detailled cellular location of particles with toxicity outcomes
E.g. particles close to mitochondria = mitochondrial damage = oxidative stress

BiTE



General conclusion

The wide variety of micro- and nanoparticle characteristics complicates
adequate risk assessment, toxicological advice and policy making.

Planarians allow to study complex adverse outcomes in-depth, including
micro- and nanoparticle induced neurodevelopmental toxicity

BiTE
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