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https://motherhoodinprehistory.wordpress.com/2015/06/30;  
https://wellcomecollection.org/works/pnbunkzq;  

Meet the placenta 



Bove et al, 2019, Nature Comm. 
Image source: www.pikpng.com/transpng/hJmToi/ 

Air pollution (PM) and pregnancy 
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Air pollution and microplastics 
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Air pollution and microplastics 



Can microplastic be taken up/
transported through the 
placenta? 
 
Can microplastics cause harm 
to the placenta? 
 
Can the chemicals associated 
with microplastics cause harm? 
 

Research aims 

Albinus, Uterus II, Tab. V, illustration from 'Tabulae ossium humanorum', by Bernhard Siegfried 
Albinus (1697-1770) 



Placenta cells in vitro 
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BeWo b30 cells 

Dusza et al. 2021 Manuscript in prep 

A cross-section through placenta 



Placenta cells in vitro 

4 weeks 
UV light 
Hydrolysis 
Constant shaking 

Dusza et al. 2021 Manuscript in prep 



BeWo b30 cells (Leica TCS SP8 confocal microscope)  

Uptake of microplastics in placenta cells 

Dusza et al. 2021 Manuscript in prep 



Transport of micro- and nanoplastics through placenta cells 

50 nm 200 nm 

1 µm 

Dusza et al. 2021 Manuscript in prep 



PE microplastic (Leica TCS SP8 confocal 
microscope)  

50	µm	

Particle or chemical toxicity? 



Placenta in vitro 

No acute toxicity 
observed (24h) 

 
Size range 

HDPE (0-80 µm) 
PS (0.05 – 10 µm) 

 
Conc. range: 

0.1 – 100 ug/mL 

Dusza et al. 2021 Manuscript in prep 



Particle or chemical toxicity? 

Pristine Weathered 
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Gene expression  
qPCR analysis 

Chemical features 
HR-LCMS 

Dusza et al. 2021 Manuscript in prep 



Particle or chemical toxicity? 

Gene expression  
qPCR analysis 

Pristine Weathered 

Chemical features 
HR-LCMS 
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First evidence of MNPs in foetal environment 



Future directions 

II 
Hazard 

identification 

III 
Risk 

assessment 

IV 
Exposure 

management 

I 
Exposure  

assessment 

NEW	(ALTERNATIVE)	MATERIALS

POLICIES	TO	REDUCE	HEALTH	IMPACT	OF	MNPs

‘SAFE	BY	DESIGN’	PRODUCTION	PROCESSES

ADVANCING	(BIO-)	ANALYTICAL	METHODS

LARGE	SCALE	HUMAN	HEALTH	EVALUATIONS	

HUMAN	HEALTH	IMPACT	ASSESSMENT	FRAMEWORK

LINKING	ENVIRONMENTAL	AND	HUMAN	ASSESSMENT	

Other…

LONG-TERM	SOLUTION	SETS	of	the	MOMENTUM	PPP

Strategic	R&D	
Agenda	of	the	
PPP	on	MNPs	and	
Health	towards	
reduced	health	
impact	of	MNPs

Other	relevant	
research	initiatives

Other	relevant	
research	initiatives

Formation
of MNPs

Exposure
Assessment

Hazard
Assessment

www.momentummicroplas;cs.nl		 www.auroraresearch.eu		



Multiple stressors 

Diphenyl isophthalate 
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