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Size distribution of polystyrene MNPs. TEM Images of
PS49 (A), PS215 (B), PS01 (C) and PS02 (D) were recorded
with TEM with the corresponding size distributions
assessed by the NanoDefine ParticleSizer software plugin
in ImageJ.

Particle characterization

Conclusions and future perspectives
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Delayed eye 
development 

Eye development after exposure
to MNPs. Depiction of the eye
development in tail fragments.
Eye development is delayed after
exposure to MNPs and is
concentration and size
dependent. For PS01 no effects
were observed. At least 7
replicates were used per
condition and experiments were
repeated. 7 dpa.
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Delayed formation of 
the anterior 
commissure 

AC present AC missing 

The formation of the anterior
commissure (AC) after
exposure to MNPs. Depiction of
the AC formation in tail
fragments visualized by Synorf
staining. The formation of the
AC is delayed in all particles and
is concentration-dependent. At
least 7 replicates were used per
condition. 7 dpa.
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Heads
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Affected mitotic 
division  

Number of mitotic stem cells after exposure to MNPs. Stem cells were visualized with
H3P staining. The number of mitotic cells is affected after exposure to MNPs and is
concentration and size dependent. Most effects are seen in head fragments, while tale
fragments are less affected. At least 7 replicates were used per condition and
experiments were repeated. 7 dpa. * p<0.05; ** p<0.01; *** p<0.001

Background 
• Due to the lack of proper waste management and disposal, plastic degrades to micro- and nanoplastics (MNPs) and ends up in the
aquatic environment.

• MNPs are plastic fragments smaller than 5 mm and 100 nm respectively.
• Studies showed that MNPs are potentially harmful but detailed knowledge on developing organisms and the link between the
physicochemical properties is missing, which is needed for sufficient risk assessment strategies.

• We focused on particle characterization since knowledge of the physicochemical characteristics is necessary to gain insights into the
mechanisms of particle toxicity

• Schmidtea mediterranea is used as a proxy to study developmental toxicity and is exposed to carboxylated polystyrene MNPs of 49
nm (PS49), 215 nm (PS215), 1 µm (PS01) and 2 µm (PS02) in diameter. This creates an in vivo model system in line with the 3R
guidelines to study particle toxicity.

Aim
To link physicochemical properties with induced effects to properly define MNP-specific adverse outcome pathways in the
function of new risk assessment strategies by focusing on developing tissues in the planarian model system.

• All particles caused impaired (neuro)regeneration and delayed eye and anterior commissure
development in a concentration and size-dependent way.

• An affected stem cell division underlies these effects
• Because previous studies showed that nanoparticles are located nearby mitochondria, I
hypothesize that disturbed mitochondrial redox dynamics can explain the toxic effects.

• By linking particle property changes within cells with the mechanistic effects, more complete
risk assessment strategies can be established in the future.

PS02 particles 


