


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.
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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

CONNECTIN<G THE DOTS FOR ANIMALS:

HISTORY OF THE EU BAN ON ANIMAL TESTING FOR COSMETICS
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ON ALTERNATIVES
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IN 2007-2011

btponing the BAN deadiine until 2000
lack of alternatives to animal testing
5 2013
11 March: Full BAN enters into force
End of animal suffering just for cosmetic reason

First EU provisions (directive ) on a marketing
BAN of cosmetics msteu on animais
Deadline for BAN: 1998

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

Consumers T
Skin Inhalation* Oral
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Inhalation
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Products sprayed directly at the body — ‘
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Steiling et al (2014) Toxicology Letters, 227, 41-49

‘Consumer Exposure’, 2022

ANIMAL-FREE SAFETY ASSESSMENT

EBlrsommron * 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
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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

e . FDA'S PREDICTIVE
. ‘\\ USING § TOXICOLOGY ROADMAP New Approach

Next Generation Risk Assessment: ‘ ( \\ \ . Methods Work Plan
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Principles of Next Generation Risk Assessment from ICCR (/W &5 Ji
Non-animal approaches in Cosmetic Risk Assessment SN 36.25 7

International Cooperation
on Cosmetics Regulation

éMain overriding principles:

The overall goal is a human safety risk assessment
» The assessmentis exposure led

» The assessment is hypothesis driven

» The assessmentis designed to prevent harm

M

3 Principles 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
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Use of non-animal approaches for cosmetic safety
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that i i silico, in chemi i i nature
of each NGRA means that the development of a prescriptive list of tests (o assure safety is not possible, or
appropriate. The International Cooperation on Cosmetics Regulation (ICC) therefore tasked a group of scien-
tists from regulatory authorities and the Cosmetic Indusiry to agree on and outline the principles for in-
corporating these new approaches into risk asscssments far cosmetie ingredients. This ICGR group determined
the overall goals of NGRA (1o be human-relcvan, exposure led, hypothesis-driven and designed lo prevent
hanm); how an NGHA should be conducted (using a ticred and iterative approach, following an appropriate
i i i and

how the i i and

ty) og
the application of novel approaches, i -y principl

International Cooperation
on Cosmetics Regulation

International Cooperation on

Cosmetics Regulation (2018)

ientific Committee on C Safety

THE SCCS NOTES OF GUIDANCE FOR THE TESTING OF

COSMETIC INGREDIENTS AND THEIR SAFETY

SCCS/1628/21

EVALUATION

11™ REVISION

‘ Scientific Committees
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The SCCS adopted this guidance document|
at its plenary meeting on 30-31 March 2021]
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3-4 RELEVANT TOXICOLOGICAL TOOLS FOR THE SAFETY EVALUATION OF
COSMETIC INGREDIENTS.

The SCCS has been closely following the progress made with regard to the develapment and
validation of alternative methads and updated its NoG on a regular basis taking progress inta
consideration.

Besides validated alternatives, the SCCS may also accept, on a case-by-case basis, methods
that are scientifically valid as new tools (e.g., *-omics” technology) for the safety evaluation
tances. Such valid methads may not have necessarily gane thraugh the
complete validation process, but the Committee may consider them acceptable when there is
perimental data proving relevance and reliability and including

positive and negative controls.

According to the Cosmetics Regulation, the experimental studies have to be carried out in
accordance with the principles of Good Laboratory Practice (GLP)laid down in Council Directive
B7/18/EEC. All possible deviations from this set of rules should be explained and scientifically
Justified (SCCNFR/0633/02),

341 New (NAM) Risk
Assessment (NGRA)

Whereas the terminology of “Altemative Test Methods (ATMs)” does nat cover all available
tools e.g., in silico methodology, the more g!n!u\ term, New Approach Methodology (NAM)
has for , testing and marketing bans apply
with respect to arimal use and also the ablgation sts to only e valiiated repiacement
altematives, the need for validated non-animal aiternative methods for chemical hazard
asocaament is much more mportant it Furape for somplance with the Cosretics Reguiation
than far other regulatory frameworks. NAMS may include In vitro, ex vive, in chemico and in
silico methods, read-across, a5 well as combinations thereof . Therefore, before any testing is
carried out for safety evaluation, all information on the substance under consideration should
be gathered from different available means. A set of crtera, universal across intstives, to
evaluate NAMs develog group and may supp:
greater consistency across different initiatives m.nsm etal,, 2020).

Many efforts are angoing to modernise toxicological safety evaluation and to look for non-
animal methodology that can be used for the risk assessment of compounds that alter long-
Could be at the origin of systemic toxicity. One of th
to as NGRA (USEPA, 2014). The principles underpinning the application of an NGRA to
cosmetics have been defined by the Intemational Cooperation on Cosmetics Regulation
(ICCR), a platform of regulators and cosmetics industry from the EU, the US, Japan, Canada
and Brazil (Dent et al., 2018). NGRA is a po: , hypot
fisk assessment designed to prevent harm. It inteqrates several NAMS to deliver safety
decisions relevant te human health without the use of experimental animals. An NGRA should
be conducted using a tiered and iterative approach, following an appropriate literature search
and evaluation of the available data, and using robust and relevant methads and strategies.
Given the novelty of NGRA and the current lack of requlatory guidance on the use of a variety
Ms in decision-making, It is important that the assessment should be transparently
documented and explicit about the logic of the approach and sources of uncertainty (Dent et
ak, 2018). A general NGRA workflow is described in Figure 5 (Berggren et al., 2017). The
toale ysaf B safey evaluaeion of cosmeric ingreiens, which cold lso be'ysed I case
NGRA would be taken as a possible workflow in the future, are described in rs 3-4.2 to
3-4.14. Treshold of Toxicologieal Concern (TTC) and Intraal TIC (TTC) apercaches 2 & sk
‘assessment tools are described in 3-5.
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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
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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
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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
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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

Ongoing Evaluations

Working with regulators/
government agencies
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EPA and Unilever Announce Major Research
Collaboration to Advance Non-animal
Approaches for Chemical Risk Assessment

August 19, 2021
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to demonstrate the use of

NICEATM to Collaborate with Unilever on Development of Predictive Model for Skin
Sensitization

methods and to support |

NICEATM to Collaborate with Unilever on Development of Predictive Model for Skin

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

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

Sensitization

NICEATM has entered into an agreement with consumer products company Unilever to
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
agencies. NICEATM and Unilever will also work together to expand the SARA model to include data
generated by NICEATM. The intent is to make the SARA model openly available for public use along
with other NICEATM predictive models. Availability 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 ive human risk

Information about other NICEATM projects to evaluate alternatives to animal use for skin
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




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 Xl 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

European | English ‘ Search ‘
Commission m g

Ongoing public consultation around

Home > 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 t

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

I‘\\I \II'R journal 1 www_elsevier.

... Using similar approaches for chemical
Eﬁi&:ﬁg@ﬁf e use of new methodologies in the assessment é registration?

Matthew Dent™*, Renata Teixeira Amaral®, Pedro Amores Da Silva®, Jay Ansell’, Fanny Boisleve’,
Masato Hatao®, Akihiko Hirese', Yutaka Kasai®, Petra Kern”, Reinhard Kreiling, Stanley Milstein',

e v N i Rl cae b Con Wi i
J Archives of Toxicology (2022) 96:743-766
https://doi.org/10.1007/500204-021-03215-9
REGULATORY TOXICOLOGY

Fome EY A framework for chemical safety assessment incorporating new

= " o approach methodologies within REACH

= R Nicholas Ball’ - Remi Bars? - Philip A. Botham? - Andreea Cuciureanu® - Mark T. D. Cronin® - John E. Doe’© -

secs Tatsiana Dudzina® - Timothy W. Gant’ - Marcel Leist® - Bennard van Ravenzwaay®

THE SCCS NOTES OF GUIDANCE FOR THE TESTING OF
Interational Cooperation COSMETIC INGREDIENTS AND THEIR SAFETY
on Cosmetics Regulation
EVALUATION
11™ REVISION

International
Cooperation on EPAA Workshop

Regulatior s[ijmm 23 - 24 November 2021, virtual event - / h
Regulation S

(2018) The European Partnership

for Alternative Approaches to Animal Testing

The SCCS adopted this guidance d

Dy sty o 03 20 Deep-Dive Workshop on «Use of New Approach Methodologies (NAMs) in
%@ Regulatory Decisions for Chemical Safety»
S

Unilever

Scientific Committee on Consumer Safety (2021)



NGRA and Worker Safety

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

« NGRA
BER approach for worker exposure

1
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