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Unilever Policy & Approach
Safe & Sustainable Products without Animal Testing
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ÅEvery Unilever product must be safe 
for people and our environment

ÅAnimal testing is not needed to assess 
ingredient & product safety ς 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 non -animal 
safety science

70+ collaborations

600+ publications
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SERS is a diverse, multi -disciplinary 
team of ~180 scientists covering:

Å Cell & Molecular Biology 
Å Chemistry
Å Computational Modelling
Å Environmental Safety 
Å Environmental Sustainability
Å Exposure Science
Å Informatics & Data Science
Å Mathematics & Statistics
Å Microbiology
Å Process Safety
Å Regulatory Science            

(chemical & food safety)
Å Toxicology Safety Risk Assessments 

- Consumers, Workers, Environment
Life Cycle Assessments 

- Environmental Impacts
Product Compliance

- Regulatory Data & Dossiers

20+ Nationalities
15+ Languages

9 Countries

ÁDeploy expertise on higher 
risk business projects

ÁCollaborate with leading 
external research teams to 
develop & apply new 
scientific capability

ÁLeverage science & global 
networks for consumer trust 
& freedom to operate

SERS Expertise 
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Developmental & Reproductive

InhalationSkin Sensitisation

Systemic   Ongoing Partnerships

Unilever Next Generation Risk Assessment frameworks

Cable et al. 2025

Reynolds et al. 2021

Muller et al. 2025

de Ávila et al. 2025

sers.unilever.com

https://academic.oup.com/toxsci/article/204/1/79/7927845
https://doi.org/10.1016/j.yrtph.2021.105075
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2025.1602065/full
https://doi.org/10.3389/ftox.2025.1426132
https://sers.unilever.com/


Safe and Sustainable Products without Animal Testing

How can we ensure that our 
products are safe?

Q: Is ingredient X safe to use in 
product Y at Z%?
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ƙ¢ǊŀŘƛǘƛƻƴŀƭΩ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ

ΨbŜȄǘ DŜƴŜǊŀǘƛƻƴΩ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ

Next Generation Risk Assessment (NGRA) Paradigm Shift
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Next Generation Risk Assessment concepts

7Toxicity Testing in the 21st Century: A Vision and a Strategy | The National Academies Press  

https://nap.nationalacademies.org/catalog/11970/toxicity-testing-in-the-21st-century-a-vision-and-a


The Need for Implementation of Non -animal Safety 
Assessments

Societal 
attitudes/ 
consumer 

preference

Resource 
constraints

Human 
relevance

Regulatory 
change (e.g. 
EU Cosmetic 
Regulation)

Rusyn et al, 2026 (submitted)



Scientific 

literature

Pubmed (36 mil.)

Next Generation Risk Assessment (NGRA)

External Data

Regulatory Guidance

Knowledge Bases

New (NAM) in vitro data 
Existing Data

Venous 

blood

Arterial 

blood

Lung

Muscle

Adipose

Brain

Heart

Kidney

Skin

Dermal application

Liver

Rest of body

Bone marrow

CLrenal

CLliver

Vascular

Extracellular

Intracellular

Arterial bloodVenous blood

Fut-I

Fut-E Kt:p PStc, Vmax, Km

Fup

a b

Exposure modelling

Safety 
Decision

Credit : 

Newcells aProxi

mate  platform

https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/nephrotoxicity/
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Computational Modelling in NGRA
 Exposure modelling

Dermal Respiratory Estimation of key model parameters

Pendlington et al. 2024, De Avila et al. 2024, Barrett et al. 2022

Å Diffusion through skin
Å Partitioning from complex
      mixtures into stratum 
      corneum

Å Particle deposition modelling 
Å Clearance mechanism modelling; 
      mucous transport, 
      trans -epithelial diffusion

Systemic exposure modelling

Å Applicable to 
humans, fish etc

Å ODE-based 
models

Å Bespoke vs 
generic models

Å Estimation of e.g., 
intrinsic 
clearance.

Å Hierarchical 
Bayesian 
statistical model 

Dawei Tang
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Å Modelling of concentration response data 
Å Estimation of point of departure (PODs)
Å Various approaches being used:

o Maximum likelihood/parametric models
o Bayesian non -parametric models

 

Reynolds et al. Comp. Tox 2019

Å Time series analysis of biological response
Å Using mechanistic ODE models
Å Gaussian process state space models

Time (Hours)

Computational Modelling in NGRA
 Hazard modelling

Middleton et al. (in prep)

NRF2 response
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Reynolds et al. Regulatory Toxicology and Pharmacology 2022

Computational Modelling in NGRA
 Quantifying risk

Å Example: Skin Allergy Risk Assessment (SARA) model
Å Hierarchical Bayesian statistical model 
Å Uses training data from benchmark exposure scenarios and safety decisions.
Å Variant of the model being developed in collaboration with US federal agency 

(NICEATM)



AI in Safety Critical Systems
Speed of AI adoption by technology

Stanford 2026 AI Index Report



Time

Moving towards AI -augmented safety frameworks

Traditional Toxicology = 
Empirical science focused on 

observations from animal 
studies

Increased focus on the use of exposure 
science and understanding of human 

biology (NAMs, PBK, DAs, IATAs, 
qspufdujpo pg ivnbo ifbmui-  BPQtƢ*

Augmentation of Next Generation Risk 
Assessment  using AI -based technologies 

and approaches

Generative
 AI

Time

AI -augmented NGRA



Current Non -Animal Protective Frameworks for Safety Decisions

Development of 
high -throughput & broad coverage 

set of non -animal NAMs

Transcriptomics

Cellular 
stress 
assays

Receptor 
binding 
assays

Exposure 
(PBK)

Protection Hypothesis:

If biological activity measured 
using a broad suite of human -

relevant test systems is above the 
predicted exposure in humans, 

then systemic adverse effects are 
highly unlikely  

Development of battery of 
assays aligned to AOPs

~ Multiple 1000s of assays need to be if 
multiple AOPs are covered

How to identify the relevant AOP?

Not feasible as a Tier 1 approach

Useful for Tier 2/bespoke safety 
assessment when differentiation between 

bioactivity & adversity is needed

Non -animal NAMs strategies 
for 1 -2-1 replacement Ɨ 

prediction of animal outcome

Prediction of an animal test is 
not necessarily relevant to 

assess human safety

Rodent  studies have been used in a 
protective manner with the use of 

uncertainty factors rather than in a 
predictive way



16SEAC | Unilever

Decision focuses on Protection of human health
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. 

E
to

xa
zo

le

E
m

a
m

e
ct

in

B
u

p
ro

fe
zi

n

D
ib

u
ty

l p
h

th
a
la

te

P
yr

a
cl

o
st

ro
b

in

P
a
ra

th
io

n

Is
o

xa
b

e
n

P
ry

ri
th

io
b

a
c-

so
d

iu
m

B
e
n

ta
zo

n
e

P
ro

p
e
ta

m
p

h
o

s

2
,4

-D

S
-B

io
a
lle

th
ri
n

M
G

K

A
tr

a
zi

n
e
 

B
ro

m
a
ci

l

F
e
n

o
xy

ca
rb

F
o

rc
h

lo
rf

e
n

u
ro

n

M
e
th

yl
 P

a
ra

th
io

n

T
ri
cl

o
sa

n

R
o

te
n

o
n

e

C
yp

ro
d

in
il

Is
o

xa
flu

to
le

A
ce

ta
m

ip
ri
d

Z
o

xa
m

id
e

D
iu

ro
n

B
e
n

su
lid

e
 

V
in

cl
o

zo
lin

O
xy

te
tr

a
cy

cl
in

e
 D

H

D
ic

ro
to

p
h

o
s

M
e
tr

ib
u

zi
n

T
ri
a
d

im
e
fo

n

T
h

ia
zo

p
yr

F
e
n

a
m

ip
h

o
s

C
lo

th
ia

n
id

in

B
is

p
h

e
n

o
l-

A

A
la

ch
lo

r

A
ce

to
ch

lo
r

D
ia

zo
xo

n

D
ic

h
lo

rv
o

s

C
h

lo
rp

yr
ip

h
o

s-
o

xo
n

TriclosanPyrithiobac -sodium

lo
g
 

(m
g
/k

g
/d

a
y
)

Range of in vitro AC50 
values converted to 
human in vivo daily 

dose

Actual Exposure (est. max.)

Safety margin

Thomas RS et al., 2019. Tox Sci. 1;169(2):317 -332. 

Next Generation Risk Assessment (NGRA) Ɨ Protection not Prediction



Decision frameworks in NGRA Ɨ Tiered approaches

Seurat -1 Berggren et al., 2017 EPA Blueprint Thomas et al., 2019 ASPA Leist et al 2025

Problem formulation Ɨ Tier 0

Safety Decision

Refine Bioactivity:Exposure Ɨ Tier 2Bioactivity : Exposure Ratio Ɨ Tier 1



ÉĦŔĲŰƣŔǯĦШ
ũŔƣĲƖċƣƨƖĲ

EǂƣĲƖŰċũШ?ċƣċ

ÅĲŊƨũċƣŸƖǃШ]ƨŔĬċŰĦĲ

uŰŸƽũĲĬŊĲШ7ċƚĲƚ

 ĲƽЮŔŰЮƻŔƣƖŸĬċƣċЮ
EǂŔƚƣŔŰŊЮ?ċƣċ

EǂƓŸƚƨƖĲЮůŸĬĲũũŔŰŊ

Tbgfuz 
Efdjtjpo

9ƖĲĬŔƣа
 ĲƽĦĲũũƚċÂƖŸǂŔů
ċƣĲƓũċƣŉŸƖů

Problem formulation Ɨ Tier 0

Bioactivity : Exposure Ratio Ɨ Tier 1

Refine Bioactivity:Exposure Ɨ Tier 2

Safety Decision

Decision frameworks in NGRA Ɨ Putting theory into practice

Concentration

Cmax POD
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AIM:  Use robust/reproducible NAMs to ensure the protection of consumers: can the 
approach be used to confidently identify low risk chemical exposure scenarios? 

1. Define the toolbox components Choose and evaluate a set of NAMs covering 

exposure modelling and bioactivity investigations

2. Select test chemicals Choose as many as practicable to maximise coverage of 

different chemistries and biological effects/toxicity 

3. Set performance criteria ?ĲŉŔŰĲШƣőĲШћƣƖƨƣőќШƣőċƣШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƣŸŸũĤŸǂШ

will be compared to

Evaluation of an Early Tier Toolbox for Systemic Safety
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Performance Criteria

Low risk?

High risk?

ΨIƛƎƘΩ Ǌƛǎƪ ŦƻǊ ŎƻƴǎǳƳŜǊǎ ŦǊƻƳ 
systemic perspective

Ψ[ƻǿΩ Ǌƛǎƪ ŦƻǊ ŎƻƴǎǳƳŜǊǎ ŦǊƻƳ 
systemic perspective

Benchmarking using chemical -
exposure scenarios

Å Chemicals with well -defined human exposures

Å Traditional safety assessment available

Å High certainty in the risk classification for each 
chemical -exposure scenario from a consumer goods 
perspective

Å Risk class is relative to consumer health (N.B. drugs = 
high -risk) Bioactivity exposure ratio

0.01 1     100 1000

R
a
n
k
 o

rd
e
r

Protectiveness Utility

How many of the high -risk exposure 
scenarios are identified as 

uncertain/high risk? 
(i.e. BER < threshold)

How many of the low -risk scenarios are 
identified as low -risk at this early tier 

stage in a risk assessment framework?
(i.e. BER > threshold)



Paul-Friedmann et al 2020

UtilityProtectiveness 98% (45 out of 46) 33% (8 out of 24)

High-risk exposure scenarios are 
identified as uncertain/high risk 
(i.e. BER < threshold)

Low -risk scenarios are identified as low risk at this 
early tier stage in a risk assessment framework
(i.e. BER > threshold)

Highest available Cmax

Å High protectiveness (>90%, i.e., 
conservative)

Å In many cases, need to go to Tier 2 if 
ingredients are active or exposures are 
high

Middleton et al., 2022; Cable et al., 2025

Lƴ ǾƛǘǊƻ ŎŜƭƭ ŀǎǎŀȅ όb!aύ Řŀǘŀ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǇǊƻǘŜŎǘƛǾŜΧ



Case Study: BP-4 as an ingredient in sunscreens

Is Benzophenone -4 safe in a sunscreen product at the 
maximum approved level of 5%?

Transcriptomics

Cellular 
stress 
assays

Receptor 
binding 
assays

PBK modellingExposure 
scenario

Baltazar et al., (2025)

Newcells aProximate  platform

Broad coverage assays

Estrogen -Androgen -Thyroid -
Steroidogenesis Assays

Targeted assays

In silico tools

Tier 2 cell assays

Conclusion 
Low risk considering 
weight of evidence 

and model/POD 
relevance

BP-4


