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Decision frameworks in NGRA

A Next-Generation Risk Assessment Case Study for Coumarin in 
Cosmetic Products. Baltazar et. al. 2020 Tox Sci 176

Are non-animal systemic safety assessments protective.  A toolbox and 
workflow Middleton et al 2022
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MoA

ωDetermination of Compounds primary MoA through 
pathway analysis

ωUnderpinning  AOP key events and MIEs

Biological 
RA

ωComparison of differentially expressed signatures from 
one treatment to a database of previously reported 
gene signatures or to another sample. 

NOTEL

ωDose response relationship and identification of 
biologically relevant dose 

Objective Application of Omics for NGRA

Prediction

Protection

However : acceptance of omics data to support the hazard/safety assessment is still limited. Due to 
a combination of complexity, rapid developments, no defined ground truth
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Developing a Data driven AOP
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ÅStill an area of active development especially 
seeing new developments in use of AI

ÅTends to provide clearer data on more potent 
compounds due to stronger signal to noise 
values

ÅSignatures for classifiers 

GARD  - skin sensitisation and 

TGx-DDI - Gentox

ÅConcerns around transferability across 
different cell lines

ÅRequires approaches that minimises FP rate

ÅPlatform limitations of comparative 
Databases

ÅShown to be used for cosmetic relevant 
ingredients ςparabens  Naciff et.al 2022 

Example Classification approaches ς
Gene Signature / Gene Signature Database

Screen Classify Optimise
Applicability 
domain

Whole genome Gene signature HT platform



6SEAC | Unilever

MoA

ωDetermination of Compounds primary MoA through 
pathway analysis

ωUnderpinning  AOP key events and MIEs

Biological 
RA

ωComparison of differentially expressed signatures from 
one treatment to a database of previously reported 
gene signatures or to another sample. 

NOTEL

ωDose response relationship and identification of 
biologically relevant dose 

Objective Application of Omics for NGRA

Prediction

Protection

However : acceptance of omics data to support the hazard/safety assessment is still limited. Due to 
a combination of complexity, rapid developments, no defined ground truth



7SEAC | Unilever

Paradigm shift for systemic safety - Protection not Prediction

Slide from Dr Rusty Thomas, 
EPA, with thanks
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Safety margin

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. 

Aligns to an exposure led 
framework where estimates 

of consumer product 
ingredients can be 

determined 
Rotroff, et al. Tox.Sci 2010
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Examples of ongoing or completed case studies for NAM/NGRA 
BER based risk assessment or prioritisation


