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Unilever: We make many of the world’'s favourite brands

Over 40 o brands
13 :te: 50

consumer goods brands

1 4 brands with turnover over €1bn

Available in over 1 90 countries
304b people use our

products every day
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Unilever’s Safety & Environmental Assurance Centre (SEAC)

Highly collaborative,
working with >70 academic,
industry, government & NGO

partners worldwide

Diverse, multi-disciplinary
team of ~150 scientists
based at Colworth, UK; ~70
miles north of London

SEAC is Unilever’'s global
centre of excellence in Safety
& Sustainability Sciences

Our purpose is to protect people & the environment by ensuring:

Unilever's products & Our scientists & capabilities Safety & Env. Sustainability

1 innovations are Safe & 2 are iln d:ftry-:’ea.tling & we 3 policies & regulations are
Sustainable by Design apply this to Unilever’s based on modern science

without animal testing Products & Brands

RN

o

N

)

Safety & %ﬁxﬂlﬁ@é

.......

g

Environmental
Science

e ,;;EEE i
@5

Improve the

|v—=

healthof the /
planet



SEAC | Unilever

Safety without Animal Testing:

« Unileveris committed to ending
animal testing globally. We believe in
using science, not animals, to assure
the safety of our products and their
ingredients.

 Non-animalsafety approaches are
applied by our multi-disciplinary
scientists in collaboration with world-
class researchers & experts.

« These partnerships, combined with our
expertise, enable us to protect people
and the environment without animal
testing.

https://seac.unilever.com/our-science/safety-
without-animal-testing/ @ @
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Safe & Sustainable Innovation has long been embedded into Unilever

Safe and sustainable = Corporate Strategy provides the ‘North Star’
by design

How we build safety and environmental sustainability into

. = Brand strategy engagement on long term
e innovation needs

—

» |[nnovation programme review & influence

= Early & ongoing involvement in innovation
projects (concept = post market launch)

Wi ire that ou duct: fe f rs and worke di M M M
il toeeenetepiti = Guidance, dlgltal systems & tools

Our Safety and Environmental Assurance Centre's (SEAC) industry-leading

safety and environmental sustainability science has been developed and

applied in partnership witt
: . s . . .

science across Unilever, king with our colleagues to ensure that our m ( :Or Orate Code POI_IC Res OnSI ble

products and processes are safe and sustainable by design and that our p y p

purpose-led brands can be confident in the statements they make about

—— product and ingredient safety, health, environmental sustainability and the I n n Ovatio n) & Sta n d a rd S

external experts over many years. We use this

s B planet.
!N‘ 5“‘ ¥
u 7‘; o https://www.unilever.com/planet-and-society/safety-and-environment/safe-

and-sustainable-by-design/
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SSbD Frameworks in Development: EU

Eurcpean
Commission

JRC TECHNICAL REPORT

Strategies and principles .
can be followed such as: |:> [ DESIGN PRINCIPLES ]
* Green chemistry Design Actions Design Indicators
. . * Green engineering [ ] [ ]
Safe and Sustainable by Design « Sustainable Chemistry ] | | |
chemicals and materials * Safe by design Iterative innovation process (e.g. stage-gate process)

.
Framework for the definition of 1 | | % \ ‘

criteria and evaluation

procedure for chemicals and
materials | : atlon proc ng TR

mc;mkb&mww.h

Mangini L, Tosches, D. Amelic, A, Rosmessen K,

Rauccher . fego Sives. ). 5ok & Safe and Sustainability Assessment
Step 1: Hueard of chamical’

2022

2 Hunan heslthand inthe chamicalimaterial
Step l:?“

Step 3. Human health and environmentalaspects in the final
opplication phase

SSbD

Step 4 Environmentsl sustainabibly assessmont
Chemical/material

Step 5. Sociel and economic sustainabilty assessment

OF)
z&g From: https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/key-
Ui enabling-technologies/chemicals-and-advanced-materials/safe-and-sustainable-design_en
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Unilever SSbD Case Study: Overview of typical safety and sustainability

approaches used by Unilever throughout innovation stages for a

biosurfactant

Prediction of health effects: identify
relevant ta the expected level of
consumer exposure, based on phys-
chem information and use of in silico
tools to guide candidate selection and
optimisation

Consumer
Safety
Assessment

Initial evaluation of major hazards
based on chemical structure and phys-
chem properties to guide on potential

risks/technology options

Occupational
Safety
Assessment

SAFE AND SUSTAINABLE BY
DESIGN WITHIN UNILEVER

Application of Safe and Sustainable by Design
Approaches for a Biosurfactant

Options luated through re
and in silico approaches based on
intended use. Design for biode
requirement based on corpor:
commitments

Environmental
Safety
Assessment

Environmental
Sustainability
Assessment

June 2023

lan Malcomber*, Sarah Sim, Florence Bohnes, David Mason, Gordon Riley,
Clare Rodseth, Evita Vandenbossche-Goddard

Ingredient Discovery

* Corresponding author: ian.malcomber@unilever.com

Unilover https://seac.unilever.com/files/92ui5egz/production/6814727012110f78df6380f9d5d0f28c029218b4.pdf

duce Uncertainty: ldentify likely
critical health effects that might drive
risk assessment at relevant levels of
human exposure, e.g. genotoxicity,
sensitisation; conduct limited in vitro
screening to reduce uncertainty.
Forming exposure led hypotheses to
devise safety strategy [problem
farmulation) for safety assessm

Characterisation of key ingredient
properties to understand highest risks.
High level evaluation of the potential
manufacturing routes

Initial safety assessment conducted
based on market volumes and
available ecotox information

ent on limited
impact categories to identify potential
gross negatives and/or key benef
material level

Ingredient Evaluation

lincl. screening Assessment of

Manufacturing Routes & Key Risks/Impacts]

Implementation of safety strategy:
generation of any required safety data
to test exposure led hypotheses. E.g.
skin penetration data, immunatex
assays

Hazard characterisation to develop
Basis of Safety aligned to process
development activities for manufacture
and use

sment refined

ction and
updated market volum tima ny
data gap filling done with supplier for
biodeg and e ised to avoid

Iterative Refinement b
to as implicatio
ions at product

support]. Portfolio a

Finalised safety assessment: for
consumer exposure for the marketed
product and commercial material
specification [re-testing commercial
spec where necessary| incorporating
insights from all prior steps

Finalised risk assessments to support
processes for ingredient manufacture
and use

Ongoing, annual r n of safety
ass ent based on changing market
volumes and countries

Final A
support an

ent with full LCA to
nmunications (i.e. claim
ts for high
level insights
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Unilever supports the development of Safe & Sustainable Innovation frameworks that drives a
paradigm shift in the use of non-animal safety science and embeds environmental sustainability in

chemical innovation
Our view on the priority challenges on the implementation of a SSbD Framework:

AN
’ Workability for all Industry: Build expertise; Develop tools, guidance & training

a Data Availability: NAMs, Exposure Scenarios, Life Cycle Inventories
\

Staged Assessments: Framework reflecting innovation processes

Reconsider Conceptual Framing of Absolute Safety & Sustainability

I
[
‘ Trade-offs: Approaches needed to manage them within the assessment

/

%g % ’ Priority Needs: Early stage screening (esp. NAMS), Mechanism for new approaches
2 .5%0
Unilever /
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A paradigm shiftis 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

Exposure models Exposure estimation:
[PBK, free/total Plasma C .
B concentration)
=== Calculation of Margin of
e e Safety [MoS) distribution
v = = " (s \
Lo &
et S i Pathway characterisation: _L
°'“er‘;ve o ::m ™ Cellular strass POINt of Departure
concentration- assays
espon: ta

Transcriptomics Receptor
binding

e

Safe Dose
. in Humans

e.g. Margin of safety is the
fold difference between the
Cmax and the in vitro POD




ldata

SEAC | Unilever

ion of anima

, hot predict

ion

tect

aimis pro

Next Generation Risk Assessment (NGRA)

Distributions of Oral Equivalent Values and Predicted Chronic Exposures

The hypothesis underpinning

NGRA is that if no bioactivity is
observed at consumer-relevant

f

adverse health effects.
to predict the results of high
dose toxicology studies in
animals.
NGRA uses new exposure
d understand
human biology.
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At no point does NGRA attempt
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences, 117, 348-358
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Unilever NGRA frameworks for Consumer Safety decisions

Developmental & Reproductive
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Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075
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Ongoing Evaluations
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In this Newsletter:

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

NICEATM to Collaborate with Unilever on Development of Predictive Model for Skin
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 animal
use for the endpoint of skin sensitization, and will improve upon existing efforts by providing points
of departure for quantitative human risk assessment.

jects to evaluate alternatives to animal use for skin
is available at https://ntp.niehs.nih.

Reference: Reynolds et al, Probabilistic prediction of human skin sensitizer potency for use in next
generation risk assessment. Comput Toxlol 9:36-49. https://doi.ora/10,1016/i.comtox.2018.10.004
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NGRA for Systemic Exposure & Effects through a hypothetical case study:
0.1% coumarin in face cream

~ Po Dm vitro
i I d t " Insufficient Sufficient
ocal an sy_s emic In Vitro data and data and
exposure estimates high Determine BN Risk

Use scenario Biological badkaid Metabolism

smme Margin of Assessment

Activity refinement
Characterization

Exposure
Estimation

Consumer Habits

and Practices Safety Conclusion

i

\
\
I
I
I
Applied Dose | 4 !nitia! ?°D> N | ificicasad | Low risk
ADME ! / identification ! | certainty in PoD : | conclusion |
pa;:::t:lrs : : [ B ———— ] : \ and IVIVE I | bz:::::lg?nn ;?e :
: : I
_Exposure (PBK) I | : : I | | safety |
I | }gelzgtl?'lorézx;r“, [ | (_identification /| I\ calculations. |
Problem I I U-Sens™ I | T e e e = -
Formulation I | I r——— 7,
Collate | | [ safetyScreenas® | |
Existing Stricturs I | BioMap® ) |
Information | [ L I
l’ | Diversity 8 Panel ) | Assumed that:
‘ /
“““““““ - | [ cotstess panal . - Coumarin was 100% pure
I [ HTTr—TempO- |
‘\——== U/ - Noinvivo data was available such as
animal data, history of safe use (HoSU)
N or clinical data or use of animal data in
%y read across
w
@‘:%"‘” O O Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236-252
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Key NAMs used in Coumarin case study
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/PBK Modelling

60
40

20

0.002

0.004
Cmax (Hg/mL)

Toxicology in Vitro (2020), 63, 104746

Face Cream

Clearance
BN in silico 98.57 L/h
in vitro 929 L/h

0.006

\

Transcriptomics

™~

Use of full human gene panel

~ 21k

+ 24 hrs exposure

+ 7 concentrations

*+ 3celllines HepG2/ HepaRG/
MCF7

+ 3D HepaRG spheroid

BMDE
Express22

Accumaltive Number of Pathway Showing Dose response

BMDexpress 2

350

250

150

arranged by substrate type

Functionalization of

-5-HepaRG 2D
~o-HepG2

Biological
oxidations.

Xenobiotics
Cytochrome P450 -

Phase | -

compounds

20 30 40
Calculated BMD mean value (uM)

\

/ln vitro pharmacological profiling

PERSPECTIVES

Nuclear
receptor
panel

Reducing safety-related drug
attrition: the use of in vitro
pharmacological profiling

Transporter
panel

S0 60 70 IDE!OIW/

<= eurofins

Enzyme panel
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&affeine
eulforaphane
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Expesure scenarie 4oHo
&ioglitazone hydrochloride
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groglitazone
; ) §DDO-Me
3 : : ' ' I} @roxorubicin
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Margin of safety

\
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Doxorubican Mitochondrial mass.
6 hours

CDS: 1.00

0.0001 0.001 0.01 01

Concentration (M)

Toxicol Sci (2020), 176,11-33
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NGRA for Systemic Exposure & Effects: 0.1% coumarin in face cream

1037 -

PubChem ToxCast Cell Stress Panel

- Face Cream
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The 5t" percentile of the MoS InCniscata skady:
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Weight of evidence suggested that the
inclusion of 0.1% coumarin in face creamis
safe for the consumer

Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236-252
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What we would like to see in Safe & Sustainable Innovation frameworks

= Acceptance of NAMs tools & approaches allowing flexibility in their use to account for
the specifics of the assessment being conducted

= Safety assessed for defined uses considering exposure & any risk management
measures (not hazard alone)

= Example: Enzymes in laundry detergents

= Approaches for considering Trade-offs

Challenge: How to use the latest human relevant safety
science in Safe and Sustainable Innovation frameworks

that rely on Classification & Labelling criteria based on

_— traditional animal studies?
o

0@%
Unilever
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