


Case studies for assuring safety 
without animal testing

Carl Westmoreland
Maria Baltazar, Paul Carmichael

Safety & Environmental Assurance Centre, Unilever

3rd February 2021



Next Generation Risk Assessment (NGRA)

Safety without 
animal testing



Next Generation Risk Assessment (NGRA)

Computational Toxicology (2017) 4, 31-44

Computational Toxicology (2017) 4, 31-44



Case Study Approach… Imagine we have no data 
for:  Coumarin

Safety assessment for
0.1% coumarin in 

Face Cream

Safety assessment for 
0.1% coumarin in 
Body Lotion

Toxicol Sci. (2020) 176, 236–252



~40 Biomarkers; 3 Timepoints; 8 Concentrations; ~10 Stress Pathways

Biological readouts associated with anti-proliferative and tissue remodelling activities
across all cell systems. No immunomodulatory effects at relevant concentrations

Data suggest that coumarin is not an anti-inflammatory compound

PBK Modelling

BioMap Systems Stress Pathways
Toxicology in Vitro (2020), 63, 104746

Safety 44 Screen

Toxicol Sci (2020), 176, 11-33



High Throughput Transcriptomics (HTTr)

• Coumarin dose range 0.001uM to 100uM
• 24 hour time point
• QC and normalisation in DESeq2
• BMDExpress2 applied to determine NOTEL (3 pathway approaches)

In Vitro Bioactivity: Tempo-Seq Technology

• Bayesian approach to estimate maximum no effect concentration published 
in 2020 (Reynolds et al. 2020)

• Method applied to multiple HTTr datasets generated with coumarin

Cell type Global PoD (µM)

HepaRG 7.2

HepG2 6.7

MCF7 5.9

HepaRG 62

HepaRG (3D) 44

Comp Toxicol. (2020) 16, 100138







“The primary objective of this work was to compare PODs 
based on high-throughput predictions of bioactivity, 
exposure predictions, and traditional hazard information 
for 448 chemicals”

Toxicol Sci (2019) 169, 317-332 



An NGRA Example from a Homecare Product
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NGRA included:
• Detailed consumer exposure work
• In vitro skin penetration work
• Understanding metabolism
• In vitro immunotoxicity assessment



Conclusions

Non-animal safety assessments for consumer goods are moving from 
‘might be possible in theory ’ to ‘case studies of NGRA in action’

NGRA is a framework of non-standard, bespoke data-generation, driven by the risk assessment 
questions

• Enabling a transition from using data from tests in live animals to one founded on 
understanding the effects of chemicals in humans using computational approaches and in 
vitro methods that evaluate changes in biologic processes using human cells

• Need to ensure quality/robustness of the non-standard (non-TG) work

• More published examples to increase confidence for regulatory application e.g. 

• Importance of characterising uncertainty to allow informed decision-making

• Shortcomings will be addressed by current and future research; NGRA will constantly evolve.
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