
Assessing the Safety of Consumer Products 

by using Animal-Free Methods

Dr Julia Fentem
Head of Unilever Safety & Environmental 
Assurance Centre (SEAC)



Overview

1. My Background / Unilever Safety & Environmental Assurance Centre

2. Consumer Perspective on Animal Testing

3. Unilever Policy & Approach

4. Alternatives to Animal Testing – a short history

5. Safety Science in 2022:  New Approach Methodologies (NAMs) & 

Next Generation Risk Assessment (NGRA) – research & application

6. Regulatory Acceptance – cosmetics, foods, chemicals

7. Closing the Science – Regulatory Use Gap

8. Looking Forwards – my thoughts on priorities  



My Background

• PhD - Biochemical Toxicology

• Science Lead for a scientific animal 

welfare charity (FRAME, UK)

• Toxicology Section Lead for ECVAM 

(European Commission JRC, Italy)

• Toxicologist / Head of Product Safety 

(SEAC, Unilever)



Unilever – Safety & Environmental Assurance Centre (SEAC)
Ensuring Unilever’s Innovations & Products are Safe & Sustainable by Design

Industry-leading Safety       
& Environmental 
Sustainability Science 
Capability

▪ Deploy expertise on higher 
risk business projects

▪ Collaborate with leading 
external research teams    
to develop & apply new 
capability

▪ Leverage our science & 
global networks for 
consumer trust &      
freedom to operate

Unilever Product / Ingredient Safety Governance

▪ Provide scientific evidence to manage safety risks 
& environmental impacts



SEAC focuses on helping shape solutions to big scientific & societal 
challenges in Product Safety & Environmental Sustainability

Safety Homepage « Safety Science 
in the 21st Century (tt21c.org)

Sustainability Homepage « Safety Science 
in the 21st Century (tt21c.org)

https://tt21c.org/safety/
https://tt21c.org/sustainability/?sourcesite=ss21c
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Consumer Perspective on Animal Testing
Top 5 Global Issues

Consumers #1 ask of 
global consumer 

products companies



Transforming safety science methods to meet consumer expectations
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Unilever Policy & Approach
Safe & Sustainable Products without Animal Testing

• Every Unilever product must be safe 
for people and our environment

• Animal testing is not needed to 
assess product safety – there are a 
wide range of non-animal 
alternatives grounded in modern 
science and new technology

What we believe How we do it

40+ years of developing 
non-animal safety 
science

70+ collaborations

600+ publications



Unilever Policy & Brands – no animal testing



Unilever’s approach: science-based safety, claims & advocacy
- working with others to end animal testing of consumer 
products 

We use science, not animals – our industry 
leading capability in animal-free safety 

science means we do not need to use 
animal testing to ensure safety.

Building consumer confidence through 
NGO accreditation and consumer-facing 

no animal testing claims. 
Starting with Dove in 2018, we have 30 

NGO-certified cruelty free brands.

Our partnerships – with global animal 
protection NGOs, leading research teams, 

other companies and government 
scientists – support wider acceptance and 

use of alternatives to animal testing.

We work to end the animal testing of 
consumer products worldwide.

We are recognised by PETA as a company 
working for regulatory change.

Use Science, Not Animals

Partnerships

Independent Brand Certification

Advocate for Regulatory Change

1 2

3 4



Details of SEAC’s presentations & publications on www.tt21c.org

SEAC NGRA videos:
https://www.youtube.com/watch?v=tJWG3YCXT0Y&t=10s
https://www.youtube.com/watch?v=5Z2S8MnKp7g

Scientific partnership & publication underpin our approach

2015

2021

http://www.tt21c.org/
https://www.youtube.com/watch?v=tJWG3YCXT0Y&t=10s
https://www.youtube.com/watch?v=5Z2S8MnKp7g


Some Examples – government researchers, NGO, assay developer, supply partner

Partnerships with over 70 leading science groups to develop & 
build capacity in non-animal approaches for safety assessment 



Advocating for change to promote regulatory use of innovative 
animal-free safety science & technology 
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Alternatives to Animal Testing – a short history (1)

1980s →  in vitro & in silico tests for hazard identification / characterisation
2007 →  toxicity pathways / adverse outcome pathways / “IATA”



Alternatives to Animal Testing – a short history (2)

2007 2021

2022



2008: Law no. 11,794/2008 (Lei Arouca) 
represents a regulatory milestone in the 
implementation of alternative methods

2012:  creation of
RENAMA

2015: 
ANVISA starts to accept the 

methods recognized by 
CONCEA

CONCEA currently recognizes 25 testing guidelines: 17 1R (replacement) guidelines and 8 2R (refinement & reduction) guidelines

2014: CONCEA 
recognized alternative 

methods

2012: ANVISA 
publishes 

guidance for 
cosmetics safety 

assessment

2008



Assuring consumer safety without animal testing 
- maximising use of existing information and animal-free 
approaches

• All our risk assessments are exposure-led

• Use all available safety data on the ingredient

• clinical, epidemiological, animal (if dates permit), in vitro, etc.

• Exposure-based waiving approaches (e.g. toxicological threshold of concern)

• In silico predictions

• History of safe use

• Read-across

• Use of existing OECD in vitro approaches

• Next Generation Risk Assessment (NGRA)

ex vivo 
human skin
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Safety Science in 2022:  NAMs & NGRA – research & application

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



Applying new scientific human-relevant tools for safety 
decisions



Case Study – Rhamnolipid Safety Assessment 

Complex chemical characterisation 
– protein identification in RL prep

Regulatory approach to 
address systemic health 
effects – animal testing

SEAC approach to systemic 
health assessment –
application of next generation 
non-animal approaches

novel biosurfactant



A fundamental principle of NGRA: ‘Protection not Prediction’

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



A large toolbox of modern scientific methods (NAMs) is used

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

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



Key tools (NAMs) in our NGRA approach for systemic effects



Unilever Next Generation Risk Assessment Framework
Systemic Exposure

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



Unilever Frameworks for using NAMs to make Human Safety 
Decisions

Systemic

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

Skin Sensitisation

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

Inhalation

Developmental & Reproductive (DART)

Rajagopal et al (2022) Frontiers in Toxicology, doi: 10.3389/ftox.2022.838466



Skin Allergy    
Risk Assessment

Integration of non-animal data 

Jowsey et al. 2006

Entelos model

Maxwell G. & MacKay C. 2008. 
T cell Forum

Kimber et al. 2012  

SARA TKTD qAOP model 

Mackay et al. 2013

SARA Bayesian Model

Reynolds et al. 2019 

SARA Human Potency         SARA Consumer Risk

SARA Model Structure

Skin Allergy AOP and SARA inputs

https://doi.org/10.1002/jat.1146
https://doi.org/10.1177/026119290803600510
https://doi.org/10.1016/j.tox.2011.11.007
https://doi.org/10.14573/altex.2013.4.473
https://doi.org/10.1016/j.comtox.2018.10.004


Non-Animal Methods for Skin Allergy Risk Assessment 
(SARA)

Unilever’s SARA Model –
developed as a computational 
approach to integrate 
information from the historical 
data and various cell-based 
experiments …

SARA Model published 
and collaboration with 
US Gov. group (NICEATM) 
to adapt the model for 
regulatory use.

Developing a 
risk assessment 
framework …

Determining the biological pathway behind
the adverse skin allergy reaction …

Developing cell-based  
experiments  to 
measure activation of 
different parts of the 
biological pathway …



Application of NGRA Framework for Skin Allergy



Inhalation Risk Assessment  



Frameworks for using NAMs to make safety decisions: DART
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Regulatory Acceptance – cosmetics, foods, 
chemicals



Use of animal-free approaches / NAMs for Cosmetics Safety
- scientific weight-of-evidence safety risk assessments



Use of NAMs for assessing Food Safety
EFSA investing in NAMs for regulatory assessments

Food Safety = weight-of-evidence 
scientific assessments & risk 

control / management



Uptake of NAMs for assessing Chemical Safety being led by US EPA



NAMs and REACH / EU Chemicals Strategy for Sustainability

Re-thinking the EU’s approach to chemical safety

• Whilst NAMs are increasingly used for safety 
assessment purposes, their application in chemicals
registration remains limited

• New animal testing requested for widely used 
existing chemicals under REACH

• Failure of ECHA to implement ‘animal testing as a 
last resort’

• Inconsistency in EU approaches for establishing 
product and ingredient (chemical) safety
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Closing the Science – Regulatory Use Gap

Time to re-think & modernise 
our approach ...  

1. Conducting an animal test 
because it’s a (perceived) 
regulatory requirement isn’t 
adequate scientific justification

2. Current laws and regulations, 
not science, are impeding the 
paradigm shift to using modern 
animal-free safety science 

3. Change regulatory approach to 
chemical safety to strengthen 
the protection of people 
(workers & consumers) and our 
environment, without that being 
anchored in predicting the 
apical toxicity effects seen in 
high-dose animal studies



Using advanced science to assess chemical (ingredient) safety
- action needed to modernise chemicals regulatory frameworks

modernise Legal & 
Regulatory requirements

Regulatory 
compliance

=
Best science 

to protect
people & our 
environment

get creative using relevant
NAMs* / scientific data

develop NAM-based 
regulatory frameworks 

Scientifically justify
‘animal testing 
as a last resort’

+ 
Paradigm shift in 

how we assess
ingredient safety

*NAM = New Approach Methodology
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Looking Forwards – my thoughts on priorities

1. develop a modern, science-based, chemicals 
regulatory framework, which facilitates use of 
21C science & technology to better protect people 
and the environment – regulatory change

2. establish open dialogue on, and transparent 
scientific evaluation of, NAM strategies for 
specific chemicals / chemical groups – case 
studies

3. accelerate knowledge transfer & training in 
advanced safety science and NAM-based 
chemical assessments - regulators / industry

4. stimulate capacity building in NAMs to increase 
the number of service providers of new “NAMs 
toolbox” – research & innovation



Accelerating Knowledge Transfer to Build Capability & 
Capacity  

Capacity building: Education and Training Program in Animal-Free Safety 
Assessment of Chemicals - AFSA (afsacollaboration.org)

Events - AFSA (afsacollaboration.org)

https://www.afsacollaboration.org/cosmetics/capacity-building/
https://www.afsacollaboration.org/event/


Evaluating the NAMs toolbox for consumer safety decision-making

Building Confidence in using NAMs for Regulatory Purposes

- Data Generation
- Case Studies
- Scientific Evaluation
- Publication

These case study outcomes suggest that NGRA based 
upon NAM and SARA model predictions are at least as 
protective as the historical risk assessment 
approaches. Through case studies such as those 
presented here, we are building our confidence in 
utilising NAM data in risk assessments for skin allergy 
and making decisions on consumer safety based upon 
the weight of all available evidence. These initial case 
studies represent relatively simple decisions based 
upon use of NAM data, additional case studies and 
further evaluation of the NGRA framework for skin 
sensitisation are required. 
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