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Animal testing for DART
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Muddy road: 
1) Large # of animals, 
2) Tedious, 
3) Resource intensive

Asphalt road: 
1) Refinement
2) Reduction
3) Tedious and resource 
intensive
4) Ethically debatable



On boarding of animal-free test systems by regulatory agencies



Alternative Developmental Toxicity screening

Various of alternative methods: 

• Cell-based approaches (mouse stem cell tests)

• Whole embryos (rat WEC, ZET, chicken embryo) 

• Organ-based (mini brains, liver, placenta) 

• In silico approaches (virtual embryo)

Advantages 

• Time and cost efficiency

• Insight into the key events and MoA

• Reduction in animal use

Disadvantages 

• Restricted duration of exposure 

• Simplified biological system 

• Interspecies differences

Reproductive cycle



Differentiation of human induced pluripotent stem cells (hiPSCs)

https://www.abcam.com/research/stem-cells

• Human material

• Differentiate into specialized cell lineages and specialized tissues

• Unlike human ESC, hiPSC have no ethical issues

• The principle is that the adverse effects of chemical exposures on in vitro differentiation are correlated to

developmental toxicity.



The ReproTracker® assay

Key features:

• Human test system

• In vitro development of functional heart, liver and neural tissues

• Visualization of the key cellular events of early embryonic development

• Detect disruption of developmental program based on morphological and molecular read-out




