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“Mind the Gap”: 21st century safety science, 20th century regulatory testing

Data-driven toxicological safety decisions 
to protect people & the environment

Closing the gap requires investment in new regulatory science capability and 
use of modern scientific methods & new types of data for regulatory purposes 
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• Scientifically, is that the best we can do?  

➢ A biochemist’s first view of a chronic rodent toxicity study

• Re-thinking consumer safety decision-making

➢ Responding to a ban on animal testing for cosmetics

• A new scientific paradigm rooted in human biology  

➢ Shaping ‘next generation’ risk assessment (NGRA) approaches

• Advocating for regulatory change  

➢ Applying innovative toxicological science in chemical safety dossiers

Overview – toxicological risk assessment: more science, less art
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Cytochrome P450, metabolism-mediated toxicity & re-thinking 
risk assessment frameworks with our new safety science toolbox
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MSc Toxicology - is this substance likely to cause reproductive or 
developmental effects in humans and at what exposure levels?

➢ Species relevance?

➢ Dose extrapolation?

➢ Data reproducibility?

➢ Mechanistic understanding?

➢ Uncertainty factors?
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MSc Toxicology – developing new models & mechanistic insights  
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PhD Biochemical Toxicology – metabolism & hepatotoxicity of coumarin
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➢ validation of in vitro tests for eye irritation, 
skin corrosion & skin irritation

➢ OECD test guidelines

➢ regulatory use for:

➢ hazard identification & characterisation

➢ classification & labelling

Alternatives to animal testing for acute toxic effects of chemicals 
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Assuring safety of cosmetics ingredients & products without animal testing

➢ legislative bans on animal testing of 
cosmetics in 45 countries

➢ full EU ban implemented via 2013 
Cosmetics Regulation (consumer safety)

➢ 2003 EU Directive implementing bans 
from 2009 (local effects) & 2013 (all 
toxicological endpoints) stimulated 
investment in non-animal approaches & 
accelerated use for safety assessment

Ban on animal testing - European Commission (europa.eu)

https://single-market-economy.ec.europa.eu/sectors/cosmetics/ban-animal-testing_en
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Unilever’s “Assuring Safety without Animal Testing” research since 2004
re-thinking consumer safety decision-making 
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Developing new mechanistic understanding, a new toolbox & new 
exposure-driven safety risk assessment frameworks
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Collaborating to modernise the scientific data & tools we use for 
making safety decisions – 20 years of research & evaluation
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Transforming our approach for Skin Allergy Risk Assessment (SARA)
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Assessing consumer safety of cosmetics ingredients without new animal 
testing – maximising use of existing information & non-animal approaches



17Safety, Environmental & Regulatory Science (SERS) | Unilever

Embracing Next Generation Risk Assessment (NGRA) for assuring 
the consumer safety of cosmetics ingredients

International 
Cooperation on

Cosmetics 
Regulation 

(2018)

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

“Risk assessment of cosmetics and their ingredients 
is shifting towards a strategic combination of 

NAMs and new technology with historical animal 
data, if available, to come to a Weight of Evidence 

(WoE) decision making approach.”

Scientific Committee on 
Consumer Safety (2021)
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Embedding use of new safety science for non-animal cosmetics assessments 
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Cosmetics regulations ban animal tests, Chemicals regulations require them
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US National Academy of Sciences report in 2007 catalysed engagement of 
regulatory authorities with a new approach anchored in human biology 
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Next Generation Risk Assessment (NGRA) approaches for assuring safety

U.S. EPA. Next Generation Risk 
Assessment: Incorporation Of Recent 
Advances In Molecular, Computational, 
And Systems Biology (Final Report). U.S. 
Environmental Protection Agency, 
Washington, DC, EPA/600/R-14/004, 2014
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Advancing NGRA scientific capabilities for chemical risk assessment 

Unilever, Safety & Environmental Assurance Centre (SEAC) – YouTube  
US SoT March 2020 – NGRA concept & approach

Unilever - Safety & Environmental Assurance Centre at Unilever 
Global IP Limited – YouTube   US SoT March 2022 – integrating NAMs 
in NGRA for consumer safety decisions

https://www.youtube.com/watch?v=tJWG3YCXT0Y&t=5s
https://www.youtube.com/watch?v=5Z2S8MnKp7g
https://www.youtube.com/watch?v=5Z2S8MnKp7g
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The hypothesis underpinning 
this NGRA is that if no 

bioactivity is 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.

NGRA uses new exposure 
science and understanding of 

human biology.E
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117, 348-358

NGRA: aim is protection of health not prediction of animal data 
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Key tools in Unilever’s NGRA approach for systemic effects
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Hatherell et al (2020) Toxicological Sciences, 176, 11-33

Moxon et al (2020) Toxicology in Vitro, 63 104746

Not a prescriptive set of 
tools, but driven by the 
safety assessment

Exposure tools to inform 
level of Systemic 
Exposure

Bioactivity tools to 
provide Points of 
Departure: Bioactivity - 
Exposure Ratio

Li et al (2022) Toxicol. Appl. Pharmacol., 442 115992

NGRA frameworks developed to enable data integration & interpretation 
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Interpreting non-animal data for assessing chemical safety 
Bioactivity – Exposure Ratio (BER) approach

NAM = New Approach Method | Non-Animal Method
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Systemic

Baltazar et al (2020) Toxicol Sci, 176, 236-252

Skin Allergy

Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075 

Inhalation

Developmental & Reproductive (DART)

Rajagopal et al (2022) Frontiers in Toxicology, 4, 838466 

Unilever NGRA frameworks for using non-animal data for consumer safety decisions 
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NGRA framework for systemic exposure: case study – coumarin (1)
Baltazar et al., (2020) Toxicol Sci 176, 236–252
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NGRA framework for systemic exposure: case study – coumarin (2)

Toxicol Sci 176, 236–252
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Unilever NGRA framework for skin allergy

Reynolds et al (2021) Reg Tox Pharmacol, 127, December 2021, 105075         

Gilmour et al (2022)  Reg Tox Pharmacol, 131, June 2022, 105159
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Building confidence in the application of new tools & data 
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Evaluating the new non-animal toolbox for systemic safety assessments 

Assessing the 
protectiveness and 

utility of a NAM-
based approach to 

safety decision-
making

Sophie Cable et al.
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Advocating for regulatory change – modernisation of chemical safety 
assessment approaches & application of innovative toxicological science

➢ use of modern scientific 
methods & new types of data 
for regulatory purposes 

➢ investment in new regulatory 
science capability
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Regulatory assessments of chemical safety – use of new tools & data 

EU REACH legislation has been in place since 
June 2007. It was introduced to protect people 
& the environment from harm and to promote 

alternative test methods. 

Science & technology have advanced hugely 
and chemicals regulations need to catch up 

→ framework for using best scientific data for 

safety decisions.
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Protecting workers by applying NGRA and non-animal approaches

https://seac.unilever.com/files/c52d0ce8-0fbd-44a4-
867b-fa4f7c1260d4/si-poster-for-wc12-final.pdf

Next Generation Risk Assessment 
for Occupational Chemical Safety – 

a Real World Example

Adam Wood et al.

Symposium 1 – In silico paths to 
chemical safety assessment

https://seac.unilever.com/files/c52d0ce8-0fbd-44a4-867b-fa4f7c1260d4/si-poster-for-wc12-final.pdf
https://seac.unilever.com/files/c52d0ce8-0fbd-44a4-867b-fa4f7c1260d4/si-poster-for-wc12-final.pdf
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Regulatory modernisation – starting the transition with new pre-regulatory 
frameworks & roadmaps for phasing-in new approaches
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Enabling application of modern safety science for regulatory purposes in UK    
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Joining forces in advocating for regulatory application of 
innovative toxicological science to “Close the Gap”
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A biochemist’s view today: good progress in applying innovative toxicological 
science; much more to do in strengthening regulatory science & its application

1991

2020

1987

2022
Application of 
an integrated 

approach using 
NAMs for DART 

NGRA 
Katy Wilson et al.
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• Unilever’s safety scientists in SEAC (Safety & Environmental Assurance Centre)

• External scientific collaborators – academia, companies and governmental & NGO leads

• Kevin Chipman & Jeffrey Fry

• Phil Botham

• Carl Westmoreland

• BTS Executive Committee

Thank You …
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