


Unilever’s products must be safe for the people who use and

make them and for the planet

We say use science.
Not animals.

Alternatives to
animal testing

Our approach

apply exciting new science to assure product safety.

~ i
We use a wide range of non-animal approaches to assess the safety of Pe 'A
our products. Since the 1980s, our scientists have been developing and
using alternatives to animal tests, e.g. computer modelling and cell

culture-based experiments. We regularly present and publish our work, APPROVED
and continually collaborate with others to share our knowledge and

Global Animal Test Policy

Unilever.com



The history of bans on animal testing for cosmetic products and
ingredients in the EU

EU Cosmetics Product Regulation: (EC) No 1223/2009

CONNECTING THE DOTS FOR ANIMALS:

HISTORY OF THE EU BAN ON ANIMAL TESTING FOR COSMETICS

New di of pi
BAN of animal mmgoffnis'ndoosmbc

of animal t wingofcouml mgradlems 2003
e ' 2004
rketing of { i i BAN of animal testing of finished cosmetic products enters into forcein the EU
‘ edon

BAN of

ON ALTERNATIVES
TO ANIMAL TESTING
IN 2007-2011

11 March: Full BAN enters into force

End of animal suffering just for cosmetic reason

1993 ) 2013

BAN of cosmetics tested on animais

Source: https://ec.europa.eu/growth/sectors/cosmetics/ban-animal-testing en



https://ec.europa.eu/growth/sectors/cosmetics/ban-animal-testing_en

Assessing the consumer safety of cosmetic ingredients for the
Cosmetic Product Regulation is exposure-led
Skin Penetration
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Steiling et al (2014) Toxicology Letters, 227, 41-49

‘Consumer Exposure’, 2022

ANIMAL-FREE SAFETY ASSESSMENT
o

e * Generally, depends on delivery system rather than product type.
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Assessing the consumer safety of cosmetic ingredients for the
Cosmetic Product Regulation without new animal testing

Is the predicted consumer exposure safe? A tiered approach is routine

Use all available safety data on the ingredient
Clinical, epidemiological, animal (if dates permit), in vitro etc

Exposure-based waiving approaches (e.g. TTC, DST, Inhalation TTC)
in silico predictions
History of safe use

Read across

Use of existing OECD in vitro approaches “ ‘ , ‘ \ %y =‘T;j
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Next Generation Risk Assessment (NGRA)

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

- \\\ USING - _ New Approach
. Next Assessment 9 URY A \ sWork P.Icn

TOXICITY TESTING IN THE 21ST
CENTURY: A VISION AND STRATEGY

|




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

The hypothesis underpinning
this NGRA is that if no bioactivity
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Principles of Next Generation Risk Assessment from ICCR im}lr
Non-animal approaches in Cosmetic Risk Assessment N

20

International Cooperation
on Cosmetics Regulation

é}:Main overriding principles:
» The overall goal is a human safety risk assessment
» The assessment is exposure led
» The assessment is hypothesis driven
» The assessment is designed to prevent harm

3Principles describe how a NGRA should be conducted:

» Following an appropriate appraisal of existing information
» Using a tiered and iterative approach
» Using robust and relevant methods and strategies

Principles for documenting NGRA:
» Sources of uncertainty should be characterized and documented
» The logic of the approach should be transparently and documented

Dent et al (2018), Computational Toxicology, 7, 20-26: https://doi.org/10.1016/j.comtox.2018.06.001



https://doi.org/10.1016/j.comtox.2018.06.001

Use of non-animal approaches for cosmetic safety
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. n According to the Casmetics Regulation, the experimental studies have to be carried out in

g emees e Coeu, 120 o Roud st Suie 102, Misisauga, ON 147 315, Conale A T 5 e 200, A o aw ‘2ccardance with the principles of Good Labaratory Practice (GLP laid down in Council Directive

iy Ager Perfumes, recho. Fspecial 87/18/EEC. All possible di ns from this set of rules should be explained and scientifically

Justified (SCCNFP/0633/02).
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¢ e 2015, er Park, 11 60010, US4 The SCCS adopted this guidance document|
at its plenary meeting on 30-31 March 202 ‘Whereas the terminology of "Alterative Test Methods (ATMs)" does not cover all available
100ls e.g., in sifice methadology, the mare general term, New Approach Methodalcgy (NAM)
ARTICLE INFO ABSTRACT has been introduced. As for cosmetics and their ingredients, testing and marketing bans apply
with respect to animal use and also the obligation exists to only use validated replacement
altematives, the need for validated non-animal alternative methods for chemical hazard
Keywords: Gonsumer safety is a prerequisite for any cosmetic product. Worldwide, there is an ever-increasing desire to ‘assessment Is mueh mere important in Europe for compliance with the Cosmatics Requlaticn
Mext Generation Risk Assessment bring safe producis to market without animal testing, which requires 3 new approach to consumer safety. ‘Next than for other regulatory frameworks. NAMs may include in vitro, ex vivo, in chemico and in
Mew apprach mehodologies Generation Risk Assessment? (NGRA), defined as an cxposureled, hypothesis driven risk assessment approach silico methods, read-across, as well a5 combinations thereof, Therefore, before any testing is
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appropriate. The Intemational Cooperation on Casmetics Regulation (ICCR) therefore tasked a group of scien- greater consistency across different initiatives (Parish et al., 2020). JT03483903
tists from regulatory autharitics and the Cosmetic Industry o agree on and outline the prnciples for in-
corparating these new approaches into risk assessments for cosmetic ingredients. This ICCR group determined Many efforts are ongoing to modernise toxicological safety evaluation and to look for non-
the overall goals of NGRA (to be human relevant, cxposurc-led, hypothesis driven and designed to prevent animal methodology that can be used for the risk assessment of compounds that after long-
harm); how an NGRA should be conducted (using a tiered and iterative approach, following an appropriate term exposure could be at the origin of Systemic toxicity. One of these approaches is referred
and 10 as NGRA (USEPA, 2014). The principles underpinning the application of an NGRA to
how - e g cosmetics have been defined by the International Cooperation on Casmetics Regulation
of uncertainty). Those worki (ICCR), a platform of regulators and cosmetics industry from the EU, the US, Japan, Canada

and Brazil (Dent et al., 2018). NGRA is 3 human-relevant, exposure-led, hypothesis-driven
risk assessment designed to prevent harm. It integrates several NAMS to deliver safety
decisions relevant to human health vithout the use of experimental animals. An NGRA should

iered and iterati h, fallowing an appropriate literature search
I avaléation of the vatable data, and using robust and relevant methods and strategies.
Given the novelty of NGRA and the current lack of regulatory guidance on the use of a variety g area.
of NAMS In decision-maidng, It is Important that the assessment should be transparanty
documented and explicit about the logi e approach and sources of uncertainty (Dent et
20, 3018). A generat NGRA workdiow Is described i Flgure 5 (Berggren et ol 2017 The
10015 useful for safety evaluation of eosmetic ingredients, which could also be used in case

the application of novel appraaches, and cosmetic risk assessors are encouraged to consider these key principles

NGRA would be taken as 3 possible workflow in the future, are deseribed in chapters 3-4.2 to
3-3.14. Treshold of Toxicological Concer (TTC) and Internal TTC (ITTC} approaches as a risk
assessment tools are described in 3-5.2.

International Cooperation on — - OECD
wemsime COsmetics Regulation (2018) OECD (2021)

European Commission: Scientific
Committee on Consumer Safety (2021)
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NGRA Framework
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Berggren et al (2017) Computational Toxicology 4, 31-44



NGRA: case study workflow for systemic effects
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Physiologically-based Kinetic (PBK) Modelling

Input

ADME properties

A
( \

Absorption, Distribution, Metabolism, Excretion

Physiological parameters (e.g. body weight, blood flow rates, tissue volume)
Physico-chemical parameters (e.g. LogP, Fup, tissue/plasma partition coefficients)
Kinetic parameters (e.g. dermal absorption, hepatic metabolism, renal excretion)

Product use information (e.g. dose, frequency, site area, formulation)
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Li et al (2022) Toxicology and Applied Pharmacology, 442, 115992
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Key tools in our NGRA approach for systemic effects

/PBK Modelling .o \ In vitro pharmacological profiling \
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Exposure and PoD are plotted and used to derive a Bioactivity-
Exposure Ratio (MoE/BER)
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APCRA approach to evaluate the integration of exposure and
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Next Generation Risk Assessment (NGRA) Framework for Skin Allergy
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 NGRA framework for skin allergy based upon the ICCR principles and SEURAT-1 frameworks for
systemic tox

« WOoE based upon all available information, accommodate range of consumer product exposure
scenarios and provide a quantitative point of departure and risk metric > Skin Allergy Risk
Assessment (SARA) Model.

Reynolds et al (2021) Reg Tox Pharmacol, 127, December 2021, 105075
Gilmour et at (2022) Reg Tox Pharmacol 131, June 2022, 105159




- SARA Defined Approach

Unilever

The point of departure (PoD)
metric is a dose with a 1%
chance of human  skin
sensitisation (termed ED,).

The SARA dataset contains 81
chemicals.

The model accounts for
variability in the DPRA,
KeratinoSens™, h-CLAT and U-

Sens

The model has been expanded
to incorporate benchmark
exposure information.

SARA potency
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Expansion of SARA model to use

benchmark exposure information

Model expanded to incorporate
benchmark exposure information as
an additional input alongside
historic in vivo and NAM data.

After fitting the model, and given
some exposure scenario of interest,
the model can calculate the SARA
risk metric, defined as the probability
that the exposure is low risk for
human skin sensitisation induction.

SARA probability exposure is "low risk"
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- Frameworks for using NAMs to make safety decisions

Developmental & Reproductive Inhalation
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4 ‘\ ,’ NICEATM has entered into an agreement with consumer products company Unilever to

"""""""" etocoa il ! collaboratively test and further develop their Skin Allergy Risk Assessment (SARA) predictive model.
SARA is a computational model that uses a variety of input data to estimate a probability that a

chemical will cause an allergic skin reaction in humans. NICEATM will test the SARA model using a

. . variety of chemical data sets, including chemicals of interest to U.S. and international regulatory

Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075 Baltazar et al (2020) Toxicol Sci, 176, 236-252 agancies. NICEATM and Unilever will also work fogether to expand the SARA model to indude data
generated by NICEATM. The intent is to make the SARA model openly available for public use along

with other NICEATM predictive models. Availabi of the SARA model will help further reduce anima

use for the endpoint of skin sensitization, and will improve upon existing efforts by providing points

of departure for quantitative human risk assessment.

sensitization is available at https://ntp.niehs.nih.gov/go/ACDtest.

Reference: Reynolds et al. Probabilistic prediction of human skin sensitizer potency for use in next

generation risk assessment. Comput Toxiol 9:36-49. https://doi.org/10.1016/j.comtox.2018.10.004
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Animal Testing and EU Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH)

Regulation (EC) No 1907/2006

These same types of toxicity are also relevant to EU REACH registrations, where animal
testing must only be undertaken as ‘a last resort’

« Article 25: ‘In order to avoid animal testing, testing on vertebrate animals for the
purposes of this regulation shall be undertaken only as a last resort’

Annex XI of UK REACH lists ‘adaptations’ to waive animal testing (including use of QSAR,
in vitro methods, weight-of-evidence approaches etc.)
* More opportunities for use of NAMs?
Need for Flexibility and good scientific dialogue
Need to develop criteria for acceptance of NAMs in EU Chemicals legislation

. P LR seae |
Ongoing public consultation around

ome » News > Chemicals: Commission seeks views on revision of REACH, the EU’s chemicals legislation
the revision of EU REACH

NEWS ARTICLE | 20 January 2022 | Directorate-General | for Environmen it

Chemicals: Commission seeks views on revision of REACH, the EU’s
chemicals legislation



Recognition of NGRA in cosmetic safety assessment..

Computational Toxicology 7 (2018) 20-26

Contents lists available at ScienceDirect

Computational Toxicology
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... Using similar approaches for chemical

Principles underpinning the use of new methodologies in the risk assessment
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NGRA and Worker Safety

 Understanding worker exposure
 Routes
« Levels of exposure
« PPE* engineering controls, ventilation etc.
« PBK for worker exposure
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