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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 ingredient & 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



A paradigm shift is underway as use of non-animal safety science 
increases & safety assessment frameworks evolve to embed NGRA

Non-animal safety science is increasingly being used to make decisions on:

1. safety of consumers exposed to chemicals in products

2. safety of workers exposed to chemicals during product manufacture

3. safety of people & non-human species if exposed to chemicals in the environment

‘Traditional’ Risk Assessment ‘Next Generation’ Risk Assessment



Why is transitioning to NGRA increasingly urgent? 

3. Regulatory Animal Testing 
of Chemicals is increasingly 
seen as unjustifiable / 
unethical by the majority of 
society 

✓ Let’s use NAMs & NGRA to 
fully replace the need for 
chemical regulatory animal 
testing

1. Citizen concerns about 
the potential impacts of 
chemicals on their health 
& environment are high

✓ Let’s use NAMs & NGRA to 
rebuild citizen trust that 
chemical regulatory 
frameworks are 
protective

2. Move to more sustainable 
sources of chemicals (e.g.
bio-based) is transforming 
chemical innovation & use

✓ Let’s use NAMs & NGRA to 
ensure new chemicals are 
Safe & Sustainable by 
Design

85% / 90% EU citizens are 
worried about the 

impact of chemicals 
present in everyday 

products on their health 
/ the environment 

Special Eurobarometer 501

Aug 2021 – Aug 2022:
1.4M+ signatures



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

NGRA: aim is protection, not prediction of animal data 



US EPA Next Generation Blueprint Tiered Testing Framework



Berggren et al (2017) Computational Toxicology 4, 31-44

SEURAT-1 NGRA framework: tiered testing to support 
human health safety assessment



Friedmann et al. 2020 APCRA ‘proof-of-concept’ case study demonstrated 

the feasibility of applying a high throughput NAM-based approach for 

screening-level assessments 

→ POD NAM 95 value was less than or equal to the POD traditional value 

(derived from in vivo toxicology data) value for 89% chemicals

→ Bioactivity-exposure ratio is a useful data-driven metric 

for chemical prioritization

Tier 1: Chemical Screening & Assessment using NAMs 

https://doi.org/10.1093/toxsci/kfz201


NGRA for consumer product safety assessment: integrating exposure 
& bioactivity information to estimate a safe Margin of Exposure (MoE) / 
Bioactivity Exposure Ratio (BER)

Consumer 
Exposure 

characterisation 

Risk Assessment

Hazard 
identification and 
characterisation 

of ingredients

Skin pen

Calculation of Bioactivity 
Exposure Ratio (BER)

The BER/MoE is defined as 
the ratio of the PoD and the 
relevant exposure estimate 



NGRA for Systemic Exposure & Effects: 0.1% coumarin in face cream

Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236–252

Assumed that:

- Coumarin was 100% pure

- No in vivo data was available such as 
animal data, history of safe use (HoSU)  
or clinical data or use of animal data in 
read across



Key NAMs used in Coumarin case study



Examples of bespoke NAMs used in Coumarin case study 

Genotoxicity assessment: ToxTracker®

• Coumarin and its metabolites triggered genotoxicity 
alerts 

Muta
genic 
DNA 

lesion
s

DNA 
double 
strand 
breaks

General 
cell 

stress

Oxidative 
stress, ROS 
production

Protein 
damage

6 GFP reporter mouse embryonic stem (mES) cells

Immunomodulatory screening assay: BioMap® Diversity 8 Panel

• Coumarin predicted to have anti-inflammatory 
properties

Metabolite identification & PoD refinement

Coumarin is preferentially detoxified to 
hydroxycoumarin

Cell stress & HTTr 

in 3D HepaRG 

models

▪ Low bioactivity also found in a 
metabolic competent cell 
model (HepaRG 3D)

▪ PoDs range: 41-871 µM – similar 
range as in from 2D cells



NGRA for Systemic Exposure & Effects: 0.1% coumarin in face cream

Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236–252



Can we develop a general toolbox for estimating BERs?

CSPHTTrPBK models

Bioactivity exposure ratio

IPPFree concentration Conc. Resp. models

Inform safety decision

CSP: Cell Stress PanelHTTr: High-throughput transcriptomics IPP: In vitro pharmacological profiling



An approach for evaluating the Systemic NGRA toolbox

Define typical use-case 
scenarios benchmark 
chemical-exposures;

Mixture of High and low 
risk

PBK models of systemic 
exposure

In-vitro cell assays, 
estimate PoDs

Calculate the bioactivity 
exposure ratio

‘High’ risk (from 
consumer goods 
perspective) – e.g. drugs

‘Low’ risk (from 
consumer goods 
perspective) – e.g. foods, 
cosmetics

Chemical exposures 
scenarios

Bioactivity exposure ratio
0.01 1     100 1000
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r Low risk?

BER threshold



Blue: low risk chemical-
exposure scenario

Yellow: high risk 
chemical-exposure 
scenario 

Ongoing: Systemic NGRA toolbox evaluation

Middleton et al. 2022. Tox. Sci. 189. 124-147 

https://doi.org/10.1093/toxsci/kfac068


NGRA for Skin Allergy: coumarin, 0.1% face cream & 1% deodorant

For the purposes of the case study, in vivo data and read-across were not used, and the 
use of dermal sensitisation threshold (DST) was not appropriate. 

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



Skin Allergy Bioactivity

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

DPRA (TG442C)
KeratinoSens™

(TG 442D)
h-CLAT  

(TG 442E)
U-SENS™
(TG 442E)

%cys 
depl.

%lys 
depl.

EC1.5 (µM)
CD86

(EC200 
µg/mL)

CD54
(EC150 
µg/mL)

CD86
(EC150 
µg/mL)

Coumarin 1.3 0 187.5 <178 >637 95.5



Skin Allergy Risk Assessment (SARA) Defined Approach

Key Event 1 (KE1) KE2 KE3 Adverse Outcome (AO)

Protein 
Reactivity

OECD TG 442C 
• DPRA

Keratinocyte 
Activation

OECD TG 442D 
• KeratinoSens™

DC Activation

OECD TG 442E
• h-CLAT
• U-Sens™

Skin Sensitisation

• OECD TG 429: mouse local 
lymph node assay (LLNA)

• Human evidence:. Human 
Repeat Insult Patch Test 
(HRIPT)

• Bayesian probabilistic 
model, which estimates 
human sensitiser 
potency using data 
covering AOP KEs 1-3, 
Adverse Outcome & risk 
benchmarks 

• original publication: 
Reynolds et al. 2019: 
https://doi.org/10.1016/
j.comtox.2018.10.004

• latest publication: 
Reynolds et al. 2022: 
https://doi.org/10.1016/
j.yrtph.2022.105219

• Ongoing collaboration 
with NICEATM to adapt, 
expand and evaluate to 
predict GHS categories

https://www.oecd-ilibrary.org/docserver/9789264229709-en.pdf?expires=1566469190&id=id&accname=guest&checksum=ABE5B06EA0968315D3E1683ED2EF4147
https://www.oecd-ilibrary.org/docserver/9789264229822-en.pdf?expires=1566469795&id=id&accname=guest&checksum=5AEC9B962EDF9D642BA1684D8C4B4618
https://www.oecd-ilibrary.org/docserver/9789264264359-en.pdf?expires=1566470342&id=id&accname=guest&checksum=69519CDD34074D6BFD0FF107BFCF7674
https://www.oecd-ilibrary.org/docserver/9789264071100-en.pdf?expires=1566470659&id=id&accname=guest&checksum=1274F554F9C23948D59939C83357205B
http://fragrancematerialsafetyresource.elsevier.com/sites/default/files/FA-3-Politano-Research.pdf
https://doi.org/10.1016/j.comtox.2018.10.004
https://doi.org/10.1016/j.yrtph.2022.105219


NGRA Skin Allergy: coumarin case study conclusion

• DPRA, KeratinoSens™, hCLAT and 
USens™ data were used as SARA DA 
inputs to define a human relevant PoD
(ED01 i.e the 1% sensitising dose for a 
HRIPT population).

• The MoE was calculated from the ED01

for coumarin and the dermal exposures 
for each product type using SARA DA 

• 0.1% coumarin in face cream MoE
ranks with the low-risk benchmarks 

• 1% coumarin in deodrant MoE ranks 
with the high-risk benchmarks.

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



Developmental & Reproductive Inhalation

Skin Sensitisation

Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075            Baltazar et al (2020) Toxicol Sci, 176, 236-252

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

Systemic

Ongoing Evaluations

Unilever NGRA frameworks for Consumer Safety decisions



Use of NAMs and NGRA in Chemical Regulation: translation of NGRA concepts 
into regulatory frameworks & guidance is underway but needs to accelerate

• Stucki et al. 2022 reviewed 
US, Canada and EU 
strategic plans, guidance 
and documentation 
supporting use of NAMs to 
assess the human health 
effects of chemicals

https://doi.org/10.3389/ftox.2022.964553


How can we accelerate the NGRA paradigm shift?

1. We need more scientific 
exchange between 
industry and regulatory 
scientists to accelerate 
knowledge exchange & 
necessary adaptations to 
regulatory frameworks & 
guidance (e.g. OECD, 
EPAA, APCRA, PARC, 
ASPIS…)

2. We need to re-focus 
validation / confidence-
building activities on our 
NGRA frameworks to 
ensure they are protective / 
fit for purpose (e.g. OECD 
DA Skin Sens. & Integrated 
Approaches for Testing & 
Assessment (IATA) activities)

3. We need to greater 
harmonization / 
coordination to aid 
transition to animal-free 
sustainable innovation 
(e.g. International 
Collaboration for 
Cosmetics Safety (ICCS), 
Save Cruelty Free 
Cosmetics EU Citizens 
Initiative)



Accelerating the transition to animal-free, sustainable innovation
e.g. Save Cruelty Free Cosmetics European Citizen Initiative (ECI) proposal

Suggested actions to re-think & strengthen 
EU Commission “AT as a last resort” commitment:

1. immediately pause all animal tests on existing cosmetics ingredients; safety can be assured without AT 

2. ensure return on EU investment >€1.5B over past 20 years in developing alternatives to AT 

3. establish open dialogue on, and transparent scientific evaluation of, NAM strategies for specific   
chemicals / chemical groups, facilitating application of advanced safety science

4. accelerate knowledge transfer & training in advanced safety science and NAM-based chemical 
assessments with EU regulators, sharing expertise across JRC, EFSA, EMA & ECHA and accessing leading 
edge NAMs chemical safety assessment capability of US EPA & other authorities

5. stimulate EU capacity building in NAMs to increase the number of service providers of new “NAMs toolbox”

6. develop a modern, science-based, chemicals regulatory framework, which facilitates use of 21C science 
& technology to better protect people and the environment, under the Chemicals Strategy for Sustainability 

7. define a roadmap to phase out AT for EU chemicals regulatory compliance purposes & deliver against that 



Conclusions

• A paradigm shift is underway as use of non-animal safety science increases & safety 
assessment frameworks evolve to embed NAMs & NGRA

• Translation of NGRA concepts into chemical regulatory frameworks, strategic plans 
& guidance is moving forward steadily but needs to accelerate

• We can accelerate the NGRA paradigm shift through working together to facilitate 
the transition to animal-free, sustainable innovation

‘Traditional’ Risk Assessment ‘Next Generation’ Risk Assessment
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