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All Unilever’s products and the
ingredients they contain must be
safe for consumers and for the
people who work with them
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Onilavor ....and ensuring everyone has trust in the safety decisions



Alternatives to animal
testing

Our approach

We use a wide range of non-animal approaches to assess the safety of 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, and continually
collaborate with others to share our knowledge and apply exciting new
science to assure product safety.

https://www.unilever.com/planet-and-society/responsible-
business/alternatives-to-animal-testing/




The history of bans on animal testing for cosmetic products and
ingredients in the EU - Nearly 10 years since the ban

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

CONNECTING THE DOTS FOR ANIMALS:

HISTORY OF THE EU BAN ON ANIMAL TESTING FOR COSMETICS
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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
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ANIMAL-FREE SAFETY ASSESSMENT

e * Generally, depends on delivery system rather than product type.
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https://reader.elsevier.com/reader/sd/pii/S037842741400126X?token=EDCB8D15C8730BFE83D6E96E66E33A2EFFA9702515F93CD85A0C3594A2B7B5B627FFC4CCABF8F558DFEFFDD62BF6B0B4&originRegion=eu-west-1&originCreation=20220428144811

Assuring consumer safety without animal testing:
Maximising use of existing information and non-animal approaches

All our risk assessments are exposure led
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Use all available safety data on the ingredient
« Clinical, epidemiological, animal (if dates permit), in vitro etc

in silico predictions

History of safe use

Read across

OECD TG473

Exposure-based waiving approaches (e.g. TTC, DST, Inhalation TTC)
OECD TG432 - -v ‘
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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
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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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Recognition of Next Generation Risk Assessment (NGRA) in cosmetic
safety assessment

Computational Toxicology 7 (2018) 20-26

Contents lists available at ScienceDirect
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ARTICLE INFO ABSTRACT

Feywonds Consumer safety is a prerequisite for any cosmetic produet. Worldwide, there is an ever-increasing desire ta
bring safe products to market without animal testing, which requires a new approach to consumer safety. ‘Next

New approach methadologies Generation Risk Assessment’ (NGRA), defined as an exposure-led, hypmimndnvmmk
Cosmelics risk

Satmment that integrates in silico, ir provides such

ammmmmmmnﬁmmummmmmmummu;u
appropriate. The International Cooperation on Cosmetics Regulation (ICCR) therefore tasked a group of scien-
tists from regulatory authorities and the Cosmetic Industry to agree on and outline the principles for in-
corporating these new approaches into risk assessments for cosmetic ingredients. This ICCR group determined
the overall goals of NGRA (to be I i expasure-led, iven and designed to prevent
harm}; how an NGHA should be conducted (using a tiered and iterative approach, following an appropiaie
literature search and evaluation of the available data, and strategies); and
how should be and explici the logic of the approach

of uncertainty). Thase working an the risk ics have 3 unique to lead progress in
the application of novel approaches, and cosmetic risk assessors are encouraged to consider these key principles

International Cooperation on

SCCS/1628/21

Scientific C: i on G Safety

THE SCCS NOTES OF GUIDANCE FOR THE TESTING OF|
COSMETIC INGREDIENTS AND THEIR SAFETY
EVALUATION

11™ REVISION

o Carvamar Safety
8 M, Envesrmantal and Emging ks

The SCCS adopted this guidance document
at its plenary meeting on 30-31 March 2021

European

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 development and
validation of alterative methods and updated its NoG on  regular basis taking progress into
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” technalogy) for the safety evaluation
of cosmetic substances. Such valid methods may not have necessarily gone through the
complete validation process, but the Committee may consider them acceptable when there is
a sufficient amount of experimental data proving relevance and reliability and including
positive and negative contrals.

According to the Cosmetics Regulation, the experimental studies have to be carried out in
‘accordance with the principles of Good Laberatory Practice (GLP)laid down in Councll Directive
87/18/EEC. All possible deviations from this set of rules should be explained and scientifically
Justified (SCONFP/0633/02).

341 NEW APPROACH METHODOLOGY (NAM) AND NEXT-GENERATION RISK
ASSESSMENT (NGRA)

Whereas the terminology of “Altemative Test Methods (ATMs)" does not cover all available
t0ls e.g., I sifice methodology, the mare general term, New Approach Methodology (NAM)
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
alternatives, the need for validated non-animal alternative methods for chemical hazard
ESSASSRE 5 much mors Impartant I EWpa for compilatics with tha Coemetics Ragulation

other regulatory frameworks. NAMs may include in vitro, ex vive, in chemice and in
Slico methods, read.across, a5 well 25 combinations thereo, Therefors, before any testing fs
carried out for safety evaluation, all information on the substance under consideration should
be gathered from different avaiiable means. A set of criteria, universal across initiatives, to
evaluate NAMs fit-for-purpose was developed by a multi-stakeholder group and may Support
greater consistency across different initiatives (Parish et al, 2020).

Many efforts are ongoing to modernise toxicological safety evaluation and to look for non-
animal methodology that can be used for the risk assessment of compounds that after long-
term exposure could be at the origin of systemic toxicity. One of these approaches s referred
to as NGRA (USEPA, 2014). The principies underpinning the application of an NGRA to

metics have been defined by the International 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
risk assessment designed to prevent harm. It integrates several NAMs to deliver safety
decisions relevant to 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 regulatory guidance on the use of a variety
of NAMs in decision-making, it is important that the assessment should be transparently
documented and explicit abaut the logic of the approach and sources of uncertainty (Dent et
al., 2018). A general NGRA workflow is described in Figura 5 (Berggren et al., 2017). Tha
tools useful for safety evaluation of cosmetic ingredients, which could also be used in case
NGRA would be taken as a possible workflow in the future, are described in chapters 3-4.2 to
3-4.14. Treshold of Toxicological Concern (TTC) and internal TTC (ITTC) approaches as a risk
assessment tools are described in 3-5.2.

European Commission: Scientific

International Cooperation
on Cosmetics Regulation

Cosmetics Regulation (2018) S Committee on Consumer Safety (2021)




NGRA: case study workflow for systemic effects
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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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Are Non-animal Systemic Safety Assessments
Protective? A Toolbox and Workflow

Alistair M. Middleton ®,*" Joe Reynolds,* Sophie Cable,*

Maria Teresa Baltazar, Hequn Li ¢, Samantha Bevan,' Paul L. Carmichael,*
Matthew Philip Dent,* Sarah Hatherell,* Jade Houghton,* Predrag Kukic,*
Mark Liddell,* Sophie Malcomber,* Beate Nicol,* Benjamin Park, Hiral Patel *
Sharon Scott,* Chris Sparham,* Paul Walker ®,T and Andrew White*

*“Unilewver Safety and Environmental Assurance Centre, Bedfordshire MK44 1L, UK; "Cyprotex Discovery Ltd,
Cheshire SE10 4TG, UK and *Charles River Laboratories, Cambridgeshire, CB10 1XL, UK

T whom A should be add d at Unilever Safety and Environmental Assurance Centre, Colwarth Science Park, Sharnbeook,
Bedfordshine MK 1L0, UK. E-mail alistair middleton@unilever com.

ABSTRACT

An important question in toxicological risk assessment is whether non-animal new approach methodologies (NAMSs) can be
used to make safety decisions that are protective of human health, without being overly conservative. In this work, we
propoge a core MAM toolbox and workflow for ducting s ic safety for adult consumers. We also
present an approach for evaluating how protective and useful the toolbox and workflow are by benchmarking against
historical safety decisions. The toolbox includes physiologically based kinetic (PEE) models to estimate systemie Cma levels
in humans, and 3 bicactivity platforms, comprising high-throughput transeriptomics, a cell stress panel, and in vitra
pharmacological profiling, from which points of departure are estimated. A Bayesian model was developed to quantify the
uncertainty in the Cma. estimates depending on how the PRE models were parameterized. The feasibility of the evaluation
approach was tested using 24 exposure scenarios from 10 chemicals, some of which would be considered high risk froma
consumer goads perspective [eg, drugs that are systemically bioactive] and some low risk (eg, existing food or cosmetic
ingredients). Using novel protectiveness and utility metrics, it was shown that up to 63% (3/13) of the low risk scenarios
could be identified as such using the toolbox, whilst being protective against all (5/5) the high-risk cnes. The results
demonstrated how robust safety decisions could be made without using animal data This work will enable a full evaluation
to assess how protective and useful the toolbex and workflow are scross a broader range of chemical-expesure scenarios.

Key words: Bayesian modelling, new approsch methodelogies; point of departure; physiologically based pharmacokinetics;
probabilistic Fsk assessment.
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d at stage 1 (blue—low, yellow—high). The verti-



- Other NGRA approaches for human health
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NGRA and Worker Safety

« Understanding worker exposure
 Routes
« Levels of exposure
» Personal Protective Equipment
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Recognition of NGRA in cosmetic safety assessment..

Computational Toxicology 7 (2018) 20-26
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... Could similar, NAM-based approaches
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SEAC’s Scientific Website
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