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SAFETY & ENVIRONMENTAL ASSURANCE CENTRE
(SEAC)

PROTECTING CONSUMERS, WORKERS & OUR ENVIRONMENT BY ENSURING UNILEVER’S
PRODUCTS & PROCESSES ARE SAFE & SUSTAINABLE BY DESIGN

CENTRE OF EXCELLENCE — SAFETY &
ENVIRONMENTAL SUSTAINABILITY SCIENCES

APPLYING SCIENCE ADVANCING SCIENCE SHARING SCIENCE
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GOVERNANCE NEW CAPABILITY COLLABORATION

We provide scientific evidence to We harness the latest science We partner with leading scientists
manage safety risks & to create new tools to assess from around the globe

environmental impacts for innovations of the future
new technologies




UNILEVER’S SAFETY GOVERNANCE

We use scientific evidence-based risk and impact assessment methodologies
to ensure that the risks / impacts of adverse human health and/or

environmental effects from exposure to chemicals used in our products,
processes & packaging are acceptably low.

Innovation

In our scientific innovation to meet
consumer needs we will respect
the Concesoi = e

o1 society.

RS

We will work on the basis of sound
science, applying rigorous standards
of product safety.

Unilever believes in vigorous yet
fair competition and supports the
devel of appropriate
laws. Unilever companies and
employees will conduct their operations
in accordance with the principles of fair

ition and all appli g

The Environment

Unilever is committed to making
continuous Improvements in the

management of our environmental
impact and to the longer-term goal
of developina a sustainable business.

Bribery & Corruption
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E CODE OF BUSINESS PRINCIPLES

Unilever accounting records anc
supporting documents must acc
describe and reflect the nature
underlying transactions. No unc
or unrecorded account, fund or
will be established or maintaine

Conflicts of interests

All employees and others workil
Unilever are expected to avoid p
activities and financial interests
could conflict with their respons
to the company.

Employees must not seek gain
themselves or others through m
of their positions.

Compliance - Monitoring - Rep

Compliance with these principle
an essential element in our busi

gSPONS!

. principtes 37 policies
ciples:  Cade PoliC

aLE INNOVATION

cds that app
\cn.iﬁc\“d‘"g

code of

25

globat stand?!
al
agearch an inne

vat o
design @
\“3:‘ End packagmg.

en if no' ie“‘
Dpub\\cahun of our 3¢

jentific
se (wolved i Sct\'\i'\l\* roust
Aler :tnd innavation aEr evant 1o
resedch LA standards BT o
oraply W o notably
. o
their 2722 asumer
7 0!
t ris g th
« Ensure ‘h:upaﬁu \ safety ::esﬁ’e
safety, 0F uitably @
t are
. ndamgn{a\ © environt “e s
\nnovatio 55 SUCE S5 and manag ate 5pec'\ﬁca\\0“9
Unilever's § our 9002 grsure 3PP Cuctsand
C riale,
and a0 The integrtY and of rf;:“"r‘ng .
strated ien ackaginz: men
:;trr ity v Sc\e oac o effecti mana\;j} i
objet for EnsUTe ” or safely 12
akeyf ol anovatio of o
- aspons e
1o resp gcﬁ\ab e



RISK ASSESSMENT PRINCIPLES

Risk = f (Hazard x Exposure)

Exposure

Toxicological Hazard 1. Hazard ]
RS |dentification I_ng%:' y
Allergy (type ) l -Food & drin
Systemic toxicity 2. Exposure 3. Hazard

sub-chronic ..

. Assessment Characterisation
chronic

Reproductive toxicology \ /

Teratogenicity :
Genotoxicity 4. RIS.k .
Carcinogenicity Characterisation




ON
CONVENTIONAL RISK ASSESSMENT APPROACH @g
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Safety/uncertainty factors




WHOLE FOOD/ COMPLEX MIXTURE

Whole Foods Substantial Equivalence
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*  Does the new food share health and
nutritional characteristics with an existing,
familiar food?

*  Macro components of the diet
*  Safety evaluation - focus on differences
*  Complex mixture of different chemicals
* Recognises that existing foods often contain
*  Toxicological testing is more difficult anti-nutrients?! that can be consumed safely
- 100-fold safety factors often can not be e.g. potatoes (solanine) and tomatoes (a-

achieved. ) \ tomatine alkaloids) )

1 Antinutrients are natural or synthetic compounds found in a variety of foods
that interfere with the absorption of vitamins, minerals and other nutrients.




OTHER TOOLS IN FOOD SAFETY

History of Safe Use

. L ™ e )
“Significant human consumption of food
(over several generations and in a large
diverse population) for which there exists
adequate toxicological and allergenicity
data to provide reasonable certainty that
no harm will result from the consumption
of the food”

Health Canada

Safety assessment (Constable et al, 2007)
- Characterisation

- Details of use

- Previous human exposure

- Health effects

\- Potential hazards

Threshold of Toxicological
Concern (TTC)
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THRESHOLD OF

TOXICOLOGICAL

ONCERN (TTC)

Threshold of exposure for chemicals of
known structure below which there is
no appreciable risk to health

Based on structure chemicals are
classed as low, mod, high toxicity
Useful for chemicals present in food at
low concn. e.g. contaminants

Little or no toxicity data required
Reliable estimate of intake possible
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Post Launch Unilover
Monitoring (PLM)
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A hypothesis driven scientific approach
for obtaining information through
investigations relevant to the safety of a
(novel) food after market launch

Uses market data (e.g. food intakes,
consumer complaints) to refine safety
assessment

A complement to safety assessment (not
replacement)
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CASE STUDIES: NONI JUICE

EU Novel Food assessment (SCF, 2002) Safety assessment
History of safe use

e Origin — Polynesia, SE Asia
e Marketed in US and elsewhere * A few case studies of hepatitis
Additional information provided:

* Absence of anthroquinones
* Sub-chronic rat toxicity studies
* Genotoxicity

* Allergenicity

Acceptable at observed intake (30ml)

* No convincing evidence for a causal
relationship between acute hepatitis observed
in the case studies and the consumption of

noni juice
EFSA Journal (2006) 376 1-12




THE WORLD IS CHANGING
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Unilener

Rapid advances in scientific

knowledge e.g. genomics, GE
exposure science

Huge Technological advances
e.g. HTS, informatics,
computational toxicology

Speed of innovation creating
novel materials e.g. nano, @

biotechnology

Scientific value of animal studies
being challenged

00
Consumer demands to stop

animal testing

Too many chemicals — not
enough animals/money/time !




TOXICOLOGY: 215" CENTURY SCIENCE
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WHAT IS NGRA? - NEXT GENERATION RISK ASSESSMENT g;

Un}ﬁ::w
* Using new tools and approaches to build a risk assessment to
enable decisions to be made (without animal tests)

* An exposure-led risk assessment solution to biological pathway-
indicated hazard concerns (rather than endpoints in animals)

Exposure led Mechanistic Hypothesis driven




PATHWAYS BASED TOXICOLOGY s
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Exposure Molecular Organelle/ Cellular Tissue Organ Organ Individual Population
Initiating Molecular Effects Effects Effects Systems Effects Effects
Event Assemblies Effects
. . Effects " .

: - Toxicity Pathway . X .

= Mode of Action 2
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Adverse Outcome Pathwa

Adapted from Crofton 2010; OECD.




ROADMAP FOR SAFETY ASSESSMENT OF FOOD AND INGREDIENTS

o
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Box 1 AES
Unilever
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Box 2

Exposure

Box 3

(Novel) Food and/or ingredient
Non-nutritional compound
Target population/Intended use

v Molecular

Box 9

P(g]d;::v/escpoRmputatlonal approaches: ‘L In itiatin g Event
- Bioavailability (e.g. oral, gastro-intestinal) Physical-Chemical
- Metabolism (e.g. bacterial, human) characterisation: profile
- Virtual tissue/organ models 3 and features (matrix) 2 Box 10
Exposure:
- Estimates [———>| | Structural alerts | In vitro assays: _).I Data bases gI ]
STTC & E - - Bio-kinetics ; Box 8
- HTS / tissue cultures i
Integrated testing strategy (ITS) design: —>] - Omics
- Choice of appropriate assays (MoA/AOP)+ )
relevant readouts/translational parameters
- Concentration range 5
- Activated pathways
- Point of departure
Risk analysis, also Safety estimates Extrapolation: Exposure: . B 7
considering nutri- le—y\ Risk ment - (Q)IVIVE - Target population OX -
tional/beneficial In viva human RDI 4, - PBBK/PBDK - Real data
effects - - ADME 10 -

i. Individual
A\ Effects

Population
Effects

Blaauboer, et al., 2016
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IN VITRO TO IN VIVO EXTRAPOLATION B =

Unddover

In vitro -
In vivo
PBK model
facilitated reverse
dosimetry
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o ot POD for risk assessment

From: Levorato et al (2019). Current Opinion in Food Science
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NON-ANIMAL APPROACHES IN NOVEL FOODS %@%

Unilener

MATERIAL | NON-ANIMAL TOOLS ANIMAL DATA DECISION
SUBMITTED
Mung bean ° In vitro digestibility ° Rat faecal ° US GRAS with FDA notification (2017)
protein isolate ° Allergenicity digestibility ° In vivo data was unnecessary for safety assessment
assessments

° History of Safe Use

Orthosilicicacid | e History of Safe Use ° Acute rat oral ° EFSA authorised use (2017)
—vanillin ° In vitro genotoxicity | e 90day rat oral ° Solubility issues severely limited value of in vivo
complex studies
Egg membrane | e History of Safe Use ° Acute rat oral ° EFSA authorised use essentially based on HoSU
hydrolysate ° In vitro genotoxicity | e G.pig sensitisation and nature of material (2018)

° In vitro allergenicity ° Questionable value of in vivo studies

° Human clinical

Non-animal approaches delivered greater insights for safety
. evaluation compared to conventional animal approaches




9 PRINCIPLES OF NGRA

International Cooperation

on Cosmetics Regulation

@;L 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

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

2 Principles for documenting NGRA:
* Sources of uncertainty should be characterized and documented
* The logic of the approach should be transparent and documented

https://www.iccr-cosmetics.org/
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NGRA: TIERED FRAMEWORK FOR COSMETICS =

SEURATA

1. IDENTIFY USE SCENARIO

i
TIER O: ipenTIFY &
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE _ . Read across
CHEMICAL OF CONCERN L4 Exit TTC
~ 7 A / _ ..
AND COLLECT EXISTING L 3. COLLECT EXISTING DATA ) EKpOSU re baSEd waIVIHg
INFORMATION .
o . In silico tools
—> . XIT READ-ACROSS
4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXITING DATA | —— 7 i _
L - Metabolism and metabolite identification
5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET 1 : . L .
TIER 1: HypoTHESIs ( (s) —> Exit Physiologically-based kinetic modelling
ORGANS, INTERNAL CONCENTRATION) —_— INTERNAL TTC _/
FORMULATION FOR AB 4 ,
= = In chemico assays
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION -
(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS) J Omics
1 4 — Reporter gene assays

7A. TARGETED 78. BIOKINETIC REFINEMENT . . -
: <—\ In vitro pharmacological profilin
TIER 2: TESTING ) 1 l f  (IN VIVO CLEARANCE, POPULATION, \ — P & P g
APPLICATION OF AB IN VITRO STABILITY, PARTITION) —
INITIO APPROACH \ 3D culture systems
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION, Organ-on-chip
\ UNCERTAINTY ESTIMATION, MARGIN OF SAFETY ) E EXIT _ Zebrafish larva assays

- ST As INIT_IE)/
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT

INFORMATION APPROACH L Human studies

X * 4

‘ Berggren et al., (2017) Computational Toxicology 4: 31-44

Pathways modelling




CHALLENGES/OPPORTUNITIES

Research programmes — fill the gaps in the risk
assessment

Build capability and capacity — new scientific skills e.g.
informatics and computational toxicology

Regulatory acceptance — new regulatory frameworks

India, major food producer, opportunity to build &
contribute to this science




IMPORTANT TO COLLABORATE & FORM
STAKEHOLDER PARTNERSHIPS

ACADEMIA

j TRUST &

TRANSPARENCY
GOVERNMENT

| /REGULATORS —> INDUSTRY




