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Safety without animal testing - Next Generation Risk Assessment 
(NGRA)

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

The hypothesis underpinning this type of NGRA is 
that if there is no bioactivity observed at consumer-

relevant concentrations, there can be no adverse 
health effects.

At no point does NGRA attempt to predict the results 
of high dose toxicology studies in animals.

Rotroff, et al. Tox.Sci 2010, 117, 348-358
Slide from Dr Rusty 

Thomas, EPA, with thanks
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REACH information requirements for DART often lead to significant 
use of experimental animals
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Our DART NGRA framework- a tiered and iterative approach

Rajagopal et al., Front. Toxicol., 07 March 2022 
https://doi.org/10.3389/ftox.2022.838466

https://doi.org/10.3389/ftox.2022.838466
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Our DART NGRA framework – the exposure module

Nonpregnant PBK model

Pregnant PBK model

Before gestation week 6

Parameterisation

• Physiological parameters

• Chemical specific parameters (ADME and 

physiochemical properties

• Validation against available human PK data

Parameterisation

• Changes in physiological parameters: GFR, body 

weight, plasma volume, cardiac output, enzyme 

expression, etc.

• Verified chemical specific parameters from 

nonpregnant model

• Validation against available human PK data

Parameterisation

• Placental-Foetal physiological parameters: volume of foetal tissue and foetal 

blood, placental blood flow, placental and foetal weight, foetal cardiac 

output, etc. 

• Placental transfer parameters

Model validation 

• against available human PK data

6 weeks + PBK model for 

pregnant women and foetus

Use of maternal concentrations as 

embryonic concentration

Foetal exposure

Clinical data

Maternal Cmax
Cord Blood Cmax

Rajagopal et al., Front. Toxicol., 07 March 2022 
https://doi.org/10.3389/ftox.2022.838466

https://doi.org/10.3389/ftox.2022.838466
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Our DART NGRA framework – the bioactivity module
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Biological coverages of NAMs for DART hazard endpoints

Numbers of genes expressed in NAM 
cell lines

Strategy overview:

Automated literature extraction -> Developmental and 
reproductive signalling (DARS) marker

3551 DARS genes
474 DARS processes

338 miRNAs

~80% overlap
 modified after Rajagopal et al., Front. Toxicol., 07 March 2022 

https://doi.org/10.3389/ftox.2022.838466

https://doi.org/10.3389/ftox.2022.838466
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DART framework evaluation - first results 

Initial results are encouraging, we are protective for some key known high risk exposure scenarios, and we are generating 
data for more compounds (40 in total) to evaluate the approach further. 
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