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NGRA is defined as an exposure-led, hypothesis-
driven risk assessment approach that integrates 
New Approach Methodologies (NAMs) to assure 
safety without the use of animal testing

Dent et al 2018. Computational Toxicology Volume 7, August 2018, Pages 20-26
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▪ Stability assays indicated 

coumarin rapidly 
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▪ Gentox alerts for parent

▪ Reactive metabolites 

predicted.

▪ 90-100% coumarin 

predicted to be freely 

available in vitro

▪ Low bioactivity in 

ToxCast and Pubchem: 

binding to Carbonic 

Anhydrases and MAO-

A/B reported
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All binding and
enzymatic assays were
negative at the
screening
concentration of 10
µM.

Data suggested that coumarin has
no immunomodulatory effects at
relevant concentrations and is not
an anti-inflammatory compound.

Concentration response analysis of coumarin
showed low bioactivity in the cell stress panel.

Coumarin was negative in
ToxTracker, but reactive
metabolite(s) could
induce DNA lesions
secondary to oxidative
stress

Concentration response analysis was
performed on the results and multiple
PoDs at both gene and pathway level
were derived using several published
methods.



In Vitro Biological Activity

Characterization

Initial PoD identification

•

•

•

•



Metabolism refinement

Increased certainty in PoD and IVIVE
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Determine Margin of Safety

Risk 

Assessment 

Conclusion

Sufficient data and 

high certainty

Inclusion of 

Coumarin at 

0.1% in a face 

cream is likely to 

be low risk for 

consumers 

based on the 

weight of 

evidence and the 

Margin of 

Exposure 

calculations
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