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Unilever’s Safety & Environmental Assurance Centre (SEAC)

Business Group R&D

SEAC is Unilever's global
centre of excellencein Safety & -
Sustainability Sciences, part of _g

R&D’s Safety, Environment & é
Regulatory Sciences Capability.

Diverse, multi-disciplinary A
team of ~150 scientists based 2
at Colworth, UK: ~70 miles [
north of London | @ )
. J

Highly collaborative, working

with over 70 academic,
industry, government & NGO Erviaey: || pigitata || sustainable
partners worldwide & Regulatory Partnerships Packaging

N v




SEAC | Unilever o

Team SEAC’s purpose is to protect people & the environment

| ' X

W - " SEACisadiverse, multi-disciplinary
team of ~150 scientists covering:

+ Cell Biology 20+ Nationalities

* Chemistry _ 15+ Languages

« Computational Modelling

* Environmental Safety = Deploy expertise on higher

+ Environmental Sustainability risk business projects

« Exposure Science = Collaborate with leading

e Informatics & Data Science external research teams to

. . develop & apply new
Mathematics capability

« Microbiology

« Molecular Biology
* Process Safety

« Statistics

« Toxicology

= Leverage science & global
networks for consumer trust
& freedom to operate

Safety Risk Assessments

- Consumers, Workers, Environment
Th - ' " 5 | Life Cycle Assessments

& .7 - Environmental Impacts
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S Team SEAC's purpose
= =m | istoprotectpeople &

OMO | the environment by
RSN ensuring:

Unilever’s products &

Safety & 1 innovations are Safe &
cnvrenmentat Sustainable by Design

Unilever's

without animal testing

Our scientists & capabilities
2 are industry-leading with

% | |
a7,
i ad
high business impact via
Unilever's Products & Brands Much of our strength lies in our
shared Values - to be an inclusive,

. - supportive & collaborative Team
’ Saf?t.y & Env. Susta.mablllty that is pioneering, transparent &
Improvethe - policies & regulations are high-performing with a strong

[ : °
"le"“': ofthe DENES G based on modern science focus on learning & wellbeing.
plane :
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Can we use a new ingredient safely?

Can we safely use x% of

ingredient y in product z?

Risk = Hazard x Exposure




2007 m—

“Advances in toxicogenomics, bioinformatics, systems biology, and computational i
toxicology could transform toxicity testing from a system based on whole-animal testing to |'®

e o one founded primarily on invitromethods that evaluate changes in biologic processes
?“%ééggﬁ using cells, cell lines, or cellular components, preferably of human origin.”

Unilever
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2008 mumm) Presidéncia da Repabiica 2008: Law no. 11,794/2008 (Lei Arouca)

Casa Civil represents a regulatory milestone in the
Brazil Moves Toward the Replacement f:“;;;:g;g.; Subchefia para Assuntos Juridicos im plementation of alternative methods
of Animal Experimentation e s
Soace LEI N° 11.794, DE_8 DE OUTUBRO DE 2008.
Renato Ivan de Avila and Marize Campos Valadares Regulamenta o inciso VII do § 12 do art. 225 da Constituicao Federal, estabelecendo procedimentos para o
Brazilian National Network of Alernafive Methods (REN ) 10% Anniversary: uso cientifico de animais; revoga a Lei n? 6.638, de 8 de maio de 1979; e da outras providéncias.

Meeting of the Associated Laboratories, May 2022 2012: ANVISA
r L]
i i icle i 2 s e s aa e . .
de Avila et al. Altern. Lab. Anim. (ATLA), article in press, 2023. Ministério da Clenua, Tecnologla pUblISheS the
e Inovacao .
Brazil paves the way to end animal testing thro... guide for
To find gut more about the stat(_e of an|ma! testing in Brazil, 201 2: GABINETE DO MINISTRO cosmetics Sleety
Cosmetics Design USA spoke with Dr. Gavin Maxwell, safe... .
creation of the PORTARIA N* 491, DE 3 DE JULHO DE 2012 assessment
www.cosmeticsdesign.com
RENAMA ]llsll1l.!1 a Rede Nacional de Métodos Al-
::: r:a / ::\:;:l:o:mzﬂc:t::lsti l:.tt:;::\ Article/2023/09/12/brazil-paves-the-way-to-end- iﬂﬁ:ﬁ;&fﬂirf d: Sél;"eﬂ:u lff-r;nr:f _! I_
- - = logia e Inovagio - MCTI, que serd super- ® R
| visionada por um Conselho Diretor. — ) N y .
Agéncia Nacional
Ministério da Ciéncia, Tecnologia de Vigilincia Sanitaria

Inovaga
=205 2014: CONCEA 2015:
CONSELHO NACIONALDE CONTROLE recog nized alternative ANVISA starts to accept the _
A DERIMENT A AN hod . P RESOLUCAO - RDC N® 35, DE 7 DE AGOSTO DE 2015
DE EXPERIMENTACAO ANIMAL methods methods recognlzed by
| RESOLUCAO NORMATIVA N° 17, DE 3 DE JULHO DE 2014 CONCEA Dispde sobre a aceitagio dos métodos al-
x?o”BP“‘m‘s;"c";“ DIARIO OFICIAL DA UNIAO : ternativos de experimentagdo animal reco-
Publicado em: 17/01/2022 | Edigo: 11 | Secao: 1 | Pagina: 18 = . nhecidos pelo Conselho Nacional de Con-
Orgao: Ministério da Cidncia, Tecnologia @ InovasSes/Conselho Nacional de Controle de Experimentacio Animal _|.'_ trole de Experimentagdo Animal - Concea.
|
RESOLUCAO NORMATIVA CONCEA N° 54, DE 10 DE JANEIRO DE 2022 P A Diretoria Colegiada da Agéncia Nacional de Vigilincia
o ) ) . Sanitaria, no uso das atribuigdes que lhe conferem os incisos III e IV,
Dispde sobre o reconhecimento de métodos alternativos ao uso do art. 15, da Lei n® 9.782, de 26 de janeiro de 1999, inciso V e §§
de animais em atividades de ensino e pesquisa cientifica e da =

outras providéncias.

CONCEA recognizes some innovative methods

Ministério da Ciéneia, Tecnologia 1
Ministério da Ciéncia, Tecnologia,
¢ Tnowasio |
Inovagdes ¢ Comunicagdes |
i i i . DIARIO OFICIAL DA UNIAO - secso DIARIO OFICIAL DA UNTAO
+4o teStlng gl‘"dellnes' GABINETE DO MINISTRO CONSELHO NACIONAL DE CONTROLE - . 5 Puiblicado sm 0L/03/2023 | EdiGic 41| Secio: 1| Peging &
. 30 1 R (rep[acement) RESOLUCAO NORMATIVA N° 18, DE 24 DE SETEMBRO DE 2014 DE EXPERIMENTACAO ANIMAL SONSE G NAG ORAL DE CONATDLE Grgho Ministéria da Clancia, Cansetho Nacional de Co Exporh
}! gu idelines hheee métados alternativos ao uso de animais em atividades de pesquisa no B RESOLUCAO NORMATIVA N* 31, DE 18 DE AGOSTO DE 2016 DE EXPERIMENTACAO ANIMAL DIARIO OFICIAL DA UNIAO RESOLUCAO N° 58, DE 24 DE FEVEREIRO DE 2023
b H ¢a0 Ni it ® 17, de 03 de julho de 2014, ¢ da out vidéncias. . M ' e
% i@ + 11 2R (refinement & o Normativa nf 03 de julho de < dd outras providéncias. — e RESOLUCAO N° 45, DE 22 DE OUTUBRO DE 2019 | oryuc st s cuncn rconiogn o nevcton et Moot o Cotele o Ecmrmeriog Aneat = a proibica de animais vertebrados. exceto
¢] . . . - - Recoh étodo ok seres humanos. em pesquisa cientifica, desenvolvimento e
< reduction) guidelines b Rl FERoUO IR DE S pE TSRO e 2 conircie 9 produtce G higlent petzoal. cosmdticet ¢
i i ey e e s perfumes que utilizem em suas formulagses ingredientes ou
U 0 aticades compostos com segurarka e efickcla j&  comprovadas

ciantificamanta @ da oulras providéncias,


https://www.cosmeticsdesign.com/Article/2023/09/12/brazil-paves-the-way-to-end-animal-testing-throughout-latam
https://www.cosmeticsdesign.com/Article/2023/09/12/brazil-paves-the-way-to-end-animal-testing-throughout-latam
https://www.gov.br/mcti/pt-br/composicao/conselhos/concea/paginas/publicacoes-legislacao-e-guia/metodos-alternativos-reconhecidos-pelo-concea
https://www.gov.br/mcti/pt-br/composicao/conselhos/concea/paginas/publicacoes-legislacao-e-guia/metodos-alternativos-reconhecidos-pelo-concea
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What is Next-Generation Risk Assessment (NGRA)?

« Using different data inputs from, e.g. new approach methodologies (NAMs),
which characterise the chemical-biological interactions & effects at the molecular

& cellular level
- An exposure-led risk assessment solution to biological pathway-indicated hazard
concerns

Hazard Identification

Exposure led Mechanistic Hypothesis driven

2 x
LT

Unilever
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Maximising use of existing information

« All available safety data (of suitable quality)
« public domain, historical in house data, supplier data etc
« chemistry datq, in vitro dataq, clinical data, epidemiological data, animal toxicology data etc

« Exposure-based waiving approaches

« History of safe use (HoSU)

 Read-across

« Use of existing in vitro data and approaches

A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products

inthe United States “More recently, the term “new approach methodologies” (NAMs) has been adopted
as a broadly descriptive reference to any non-animaltechnology, methodology,

UNITED STATES
approach, or combination thereof that can be used to provide information on S CVAN
Admnﬂ?gﬁfrlgn;famm
chemical hazard and risk assessment.” ey

Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM), 2018
Available at: https://ntp.niehs.nih.gov/go/iccvam-rdmp



https://ntp.niehs.nih.gov/go/iccvam-rdmp
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Principles of Next Generation Risk assessment (NGRA)

NGRA is defined as an exposure-led, hypothesis-drivenrisk assessment approach
that integrates New Approach Methodologies (NAMs)to assure safety without the
use of animal testing

K Dent et al. Principles underpinning the use of new methodologies in the risk assessment of cosmetic ingredients. Computational Toxicology, v. 7, p. 20-26, 2018. )

Main overriding principles:
1. The overall goal is a human safety risk assessment
2. The assessment is exposure led
3. The assessment is hypothesis driven
4. The assessment is designed to prevent harm

Principles describe how a NGRA should be conducted:
5. Following an appropriate appraisal of existing information
6. Using a tiered and iterative approach
7. Using robust and relevant methods and strategies

International Cooperation
on Cosmetics Regulation

Principles for documenting NGRA:
https://www.iccr-cosmetics.org/ 8. Sources of uncertainty should be characterized and documented
9. The logic of the approach should be transparently and documented



https://www.iccr-cosmetics.org/
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NGRA is an Exposure-led approach

(s Exposure-led  mmmmmmmmmm

—~~ Systemic

Specific
(receptor
Determine mediated)

biological

New

chemical Applied e.g.
ingredient skin/hair

Exposure

effects
/ Non-specific
m / exposure (stress-response)
Above Threshold

of Toxicological
Concern (TTC)?
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NGRA: The assessment is exposure-led

Physiologically-based

R ¢ ADME parameters kinetic (PBK) modelling
coute 2 expos?-:'eb't 2 - Internal concentration
onsumer use (Habits Fomulaton (plasma, urine, organ-
Practices) T - level)
« Applied dose (external \ D {
concentration) etk Al | — N . - _—
P, — T EsE S
. Skin penetration I = — 3
« Phys-chem properties ] i
- Hepaticclearance i~ Fad @.;;:;-«m)-ﬁ.] I pa e
*  Fractionunbound — 1=
- blood:plasma ratio 1
Uncertainty analysis- Sk g
Population simulation g
e | O [ e
ok '
[ K BN 3N BN ) Bowbd o e .
o 000000

Unilever



Risk Assessment Process

Historical

Physical and
chemical
characterization

All existing
information

Empirical hazard

data from list of
animal tests

PoD - Point of Departure

NOAEL - No Observed Adverse Effect Level
LOAEL - Lowest Observed Adverse Effect Level
TTC - Threshold of Toxicological Concern

BMD - benchmark dose

’ NOAEL or LOAEL

Animal-free

Physical and chemical

Hazard X EXPOSUFE‘ = Risk characterization

All existing
information

Risk Conclusion based Usefexposure
onTTC considerations

Risk Conclusion based In silico tools
on Read Across Read Across

—2 in vivo PoD Biological activity
BMD — PoD characterisation

In vitro

Use{expusure

considerations Internal

: Margin of Exposure
concentrations

Risk Assessment
Conclusion

(AFSA

COLLABQRATION

https://afsa.talentlms.com/index
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al. Toxicological Sciences, 117, 348-358, 2010.

NOAEL - No Observed Adverse Effect Level

PoD - Point of Departure
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Vision of NGRA

Protection-not-prediction Concept

If thereis no bioactivity observed at consumer-relevant concentrations, there can
be no adverse health effects.

If thereis bioactivity observed at consumer-relevant concentrations, we need to
work out if that could result in an adverse effect.

/ How the risk assessment should be conducted \ ﬂioal of risk assessmerh

Human relevant

Following an i Using robust
appropriate 'tg = % and relevant

? T iterative
appraisal of existing methods and

approaches

Exposure-led

Hypothesis driven

information approach
Designed to

prevent harm

Identifying and characterizing sources of uncertainty

Transparent and explicit about logic of overall approach

How the risk assessment should be documented

<4
Unilover-

or)
$ Iﬂ
?ﬁ@ Dent et al. Principles underpinning the use of new methodologies in the risk assessment of cosmetic ingredients. Computational Toxicology, v. 7, p. 20-26, 2018.
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Bioactivity Exposure Ratio (BER)

« The ratio of the PoD and the relevant exposure estimate

Point of Departure (PoD)

c 4 o A
9 | ® - |

“ [ ]

o PoD derived from

t in vitroconcentration-
§ BER* response

5 .

(%)

(]

E Cmax

()]

S

o

v

Time

Unilover- *Related terms: margin of safety (MoS); margin of exposure (MoE)



Bioactivity Exposure Ratio (BER) approach:
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https://www.epa.gov/chemical-research/accelerating-pace-chemical-risk-assessment-apcra

APCRA

ACCELERATING THE PACE OF
CHEMICAL RISK ASSESSMENT

TOXICOLOGICAL SCIENCES, 173(1), 2020, 202-225

doi: 10.1093/toxsci/kfz201
Advance Access Publication Date: September 18, 2019
Research Article

Socn of X
SO Dimicdlogy Spotllght.

il academic.oup.com/toxsci aricie

Utility of In Vitro Bioactivity as a Lower Bound Estimate
of In Vivo Adverse Effect Levels and in Risk-Based
Prioritization

Katie Paul Friedman ® ,** Matthew Gagne,' Lit-Hsin Loo,* Panagiotis
Karamertzanis,$ Tatiana Netzeva,§ Tomasz Sobanski,® Jill A. Franzosa,’ Ann
M. Richard,” Ryan R. Lougee,*’H Andrea Gissi,® Jia-Ying Joey Lee,* Michelle
Angrish,/! Jean Lou Dorne,l Stiven Foster,* Kathleen Raffaele,* Tina

Bahadori,! Maureen R. Gwinn,* Jason Lambert,* Maurice Whelan,* Mike
Rasenberg,§ Tara Barton-Maclaren,’ and Russell S. Thomas @ *

ASTAR HIPPTox
(kM)

ToxCast AC50

HIPPTox = High-throughput phenotypic profiling
toxicity from 3 cell-based toxicity models for lung,
kidney, and liver toxicity

EC10 (M)

Apply high-
throughput
toxicokinetics
(httk) to get
mg/kg-bw/day

S\

Bioactivity-exposure
ratio

Exposure

95

ToxCast is a large-scale pro]ect being conducted by the U.S.
EPAto screen~2000 ch t alarge battery of in
vitrohigh-throughput screening (HTS) assays

POD,,,4: PODyap ratio

Evaluation of in vitro new approach methodologies (NAMs), exposure modelling and dose-response models

For 89% chemicals (n=448), PoDy,y Was more conservative than PoD,,4itionat

BER approach is useful to accelerate screening and chemicals assessment using NAMs for hazard and exposure


https://www.epa.gov/chemical-research/accelerating-pace-chemical-risk-assessment-apcra
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NGRA: Using relevant methods to test hypotheses

New Approach
Methodologies
Established

(NAMs)

Methods
OECD test methods Receptor-binding assays

OECD TG442C OECD TG442E

e.g. AR-CALUX® assay to measure
androgen receptor activity

200+

326

I

fo»
ARMERY -
BB e .
EEREEy
E LA L L Ll
‘BARSeY -

-~
LS

‘FRBBSE -

1504 g‘“E“ﬂ"H"&"g"H‘n\
a

B OECD TG430/431

Relative induction (%)
=
o

OECD TG437 .
OECD TG439 OECD a0 £
Skin and eyeiirritation . e . : _ , _
Skin sensitisation K 1) 70+
e Flutamide (DHT EC50) m  Test Substance (DHT EC50)
OECD TG473 O Flutamide (DHT 100xEC50) O Test Substance (DHT 100xEC50)
OECD TG432 Dent et al.Toxicological Science, 167,375-384, 2019.
w L
e :“ % Ibuprofen - Cox-1.
+ PERSPECTIVES =
\\ A 1= Bl
.............................. ’C5°""\"\ % : :édﬁcinésafew:relatea;irug ‘ o
. attrition: the use of in vitro 3
. pharmacological profiling %
R T Y = OECDTGA71 oECD TGA4T76 “
mY oncanraton vm
$ . =1
i . Genotoxicity
Wev Phototoxicity
Uniﬂww ™)
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Biological activity characterisation using NAMs

T High throughput
Cellul ar stress Receptor-binding assays trznscriptgmri’cs

PERSPECTIVES

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

.ﬁ «fs;?;"'

L‘\yf’

Nuclear
receptor GPCR panel
panel

Antioxs . ) { ﬁ u:mx 3t
Cyprul-e( Image kindly provided by
Paul Walker (Cyprotex)

@, Av EVOTEC cOmMPANY

Response

Transporter lon Channel
panel panel

36 biomarkers identified that were

representative of key stress pathways,
mitochondrial toxicity and cell health.

Concentration
Enzyme panel

<= eurofins

Hatherell et al. Toxicological Sciences, 176, 11-33, 2020. Cerep

Advanced cell systems |

Mechanism based - and microtissues
‘ .

gentox assessment DNA Damage

toxvs BT
%g O 5': TOXTRACKER® OX|do..t|ve Stress

Protein Damage




NGRA approaches enable the integration of non-animal data for decisions

on the safety of chemicals used in cosmetics and other consumer products

Hazard
identification and
characterisation
of ing redients Po:’n::: ::,:raor'tnure i st z?c:'ptor Risk A ¢
concentration- assays Transcriptomics ;‘ Ing St IS ssessmen
Calculation of Bioactivity
Exposure Ratio (BER)

response data

N\

Exposure models Exposure estimation:
(PBK. free,total Plasma cmax The BE.R/MOE IS demed as

concentration) the ratio of the PoD and the

A relevant exposure estimate

i

Consumer
Exposure
characterisation\/j: ‘

Fentem, J. The 19th FRAME Annual Lecture, November 2022: Safer Chemicals and Sustainable Innovation Will Be Achieved by Regulatory Use of

Modern Safety Science, Not by More Animal Testing. Altern. Lab. Anim. (ATLA), v. 51, p. 90-101, 2023

T
v
Unillever



NGRA: from principles to application

1. IDENTIFY USE SCENARIO

\
TIER O: 1penTiFy T
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE
. - S —— - - v \
CHEMICAL OF CONCERN ‘4 — . Exit TTC -
AND COLLECT EXISTING 3. COLLECT EXISTING DATA J ' —
INFORMATION W)
e -—-) “ EXIT READ-ACROSS
L 4, IDENTIFY ANALOGUES, SUITABIUW ASSESSMENT AND EXITING DATA J — ——— B
. L
5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET ]
SEURAT-1 TIER 1: HyportHEsis ' ‘—> EXrT
ORGANS, INTERNAL CONCENTRATION) =7 \_ INTERNALTTC ./
FORMULATION FOR AB 3 4 Sl AR
o ] v -
Safety Evaluation Ultimately INITIO APPROACH 6. MOA HYPOTHESIS GENERATION
Replacing Animal Testing (SEURAT) ! (WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS)
b d
https://www.seurat-1.eu/ N4
TIER 2: 7A. TARGETED 78. BIOKINETIC REFINEMENT | I
: TESTING J < ll f (IN VIVO CLEARANCE, POPULATION,
APPLICATION OF AB p IN VITRO STABILITY, PARTITION)
INITIO APPROACH <
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION,
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY EXiT
% P —)
r . As INITIE i~ 4
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT
INFORMATION APPROACH J
Berggren et al. Ab initio chemical safety assessment: A workflow based on exposure considerations and non-animal
% methods. Computational Toxicology, v. 4, p. 31-44, 2017.

Unilever
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NGRA: from principles to application

The summarization of NGRA case studies in cosmetics ingredients.
Ingredients Toxicological NAMs used Advantages and valuables
endpoint

1% phenoxyethanol systemic toxicity in silico (PBPK modeling, (Q)SAR, COSMOS nuclear Receptors Binding profilers, MIE Atlas, CERAPP, To illustrates that one possible approach to evaluated both a parent
CoMPARA and CDOCKER), in vitro (in vitro metabolism, high throughput transcriptomics (HTTr), in vitro chemical and its major stable metabolite in non-animal systemic toxicity
pharmacological profiling (SafetyScreen44) and cell stress panel) risk assessment

0.1% coumarin systemic toxicity in silico ((Q)SAR, PBPK modeling), in vitro pharmacological profiling (SafetyScreen44 panel), To demonstrate the value of integrating exposure science, computational
immunomodulation panel (Diversity 8), ToxCast data in vitro cell stress panel, high-throughput modelling, and in vifro bioactivity data, to reach a safety decision without
transcriptomics, and ToxTracker tool animal data

resorcinol skin sensitization in silico (read-across, TOXTREE, TIMES-M, TIMES-P), in chemico (protein binding assay; direct peptide To increase confidence, read-across was applied using analogues with skin
reactivity assay, DPRA), in vitro (KeratinoSens, U-SENS, and SENS-1S) sensitization data

caffeine systemic toxicity in silico (read-across, PBPK modeling, (Q)SAR, metabolite identification; Endocrine disruptome), in chemico Demonstrates the viability of a 10-step read-across framework in practice.
(protein binding assay; direct peptide reactivity assay, DPRA), in vitro (genotoxicity assay and hepatocyte
cultures)

propyl paraben skin sensitization in silico, in chemico, and in vitro (KeratinoSens, U-SENS, h-CLAT, GARD and SENS-IS) To show the important in considering the metabolization of chemical

during risk assessment

Luo et al. The research progress of next generation risk assessment in cosmetic ingredients and the implications for traditional Chinese medicine risk assessment. Res. - Modern Chinese Medicine, v. 8, 100282, 2023.
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PARTY ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY E “'LRUNMFN' l:"lh"l““r:l E -
HEMICALS / ECHNOLOGY COMMITTEE i ish - i
Cancels & replaces the same document of 23 September 2020 CHEMICALS AND BIOTECHNOLOGY COMMITTER Unclassified English - Or. English
1 September 2022
ENVIRONMENT DIRECTORATE
Cancels & replaces the same document of 23 September 2020 CHEMICALS AND BIOTECHNOLOGY COMMITTEE

Case Study on use of an Integrated Approach to Testing and Assessment (IATA
and New Approach Methods to Inform a Theoretical Read-Across for Dermal
Exposure to Propylparaben from Cosmetics

Case Study on the use of Integrated Approaches for Testing and Assessment for Case Study on use of an Integrated Approach for Testing and Assessment

Series on Testing and Assessment Systemie Taxicity Arising from Cosmetic Exposure to Caffeine. (IATA) for Systemic Toxicity of Phenoxyethanol when included at 1% in a body
No. 320 Series on Testing and Assessment lotion
No. 321 * Series on Testing and Assessment, Case Study on the Use of Integrated Approaches for Testing and Assessment for skin
No. 349 itisation: D ing the Next ion Risk F using
R . " Geraniol
ﬁ = More case studies available at: e
%F%@ 4 https://www.oecd.org/chemicalsafety/testing/series-testing-assessment-publications-number.htm to 3%
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Unilever NGRA frameworks for decision-making on human safety:

accelerate the transition to animal-free innovation with safe and sustainable ingredients

Some examples of current research topics:

v Systemic toxicity

v Skin allergy

v Inhalation

shi

v' Developmental and Reproductive Toxicity (DART)

D,

https://seac.unilever.com/our-science/safety-without-animal-testing/

Unilever
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Unilever NGRA framework for decision-making on human safety:

Systemic toxicity

NGRA tiered workflow for a systemic toxicity case study: 0.1% coumarin in consumer products

Plasma C,,,

-~ -~
TOXICOLOGICAL SCIENCES, 176(1), 2020, 736252 / ’ Local and systemic \ Sufficient data
Society of 10109 o e exposure estimates : and high certainty :
SOT degogy v setms i et 10, 200 In vitro Bioactivity Determine Risk
il academic.oup.com/toxsci femarch aride S L . RIS Margin of Assessment
2yl Safety Conclusion
Estimation
A Insufficient / b et
A Next-Generation Risk Assessment Case Study for y D W——" :L‘:;’::"/':’W | High risk or Low |
Coumarin in Cosmetic Products | T [ ':k ""’"d":':" !
ased on the |
Maria T. Baltazar,' Sophie Cable, Paul L. Carmichael, Richard Cubberley, I flafitoment | margin of |
Tom Cull, Mona Delagrange, Matthew P. Dent, Sarah Hatherell, | I safety
Jade Houghton, Predrag Kukic, Hequn Li, Mi-Young Lee, Sophie Malcomber, | BioMap* I l calculations |
Alistair M. Middleton, Thomas E. Moxon @, Alexis V. Nathanail, ) Diversity 8 Panel 1 ~ = /
Beate Nicol, Ruth Pendlington, Georgia Reynolds, Joe Reynolds, Collate g
. | I
Andrew White, and Carl Westmoreland Existing Cell Stress Panel |
Unilever Safety and Environmental Assurance Centre, Colworth Science Park, Sharnbrook, Bedfordshire MK44 Information : |
1LQ, UK Q
*Towham mespan den ce should be addressed Fae: J44§0) 1734 264 744 E-ma il maria ba tazar@unilever com. I I
\ TIER 1 |
PR p—— -

2B
W
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Unilever NGRA framework for decision-making on human safety:

[ ] [ ] [ ]
Systemic toxicity
BER threshold
Chemical exposures I
_ scenaros T o low risk?
Caffeine —
Oral dietary intake—400mg/ Low risk . ‘Low’ risk (from .
di
Denifal 0.2% shampoo Low risk consumer gOOd s

perspective) - e.g.
foods, cosmetics

Rank order
@
®
®

Oral tablets/overdose >10g  High risk - .
‘High' risk (from ® o
Dermal clinical (2mg/cm? of  Low risk . consumer g oods . .
a solution containing 2.5% .
caffeine applied to a test pers pECtWE] -eg. |
area of 25 cm’) drugs 0.01 1 100 1000

Adapted from Middleton et al. Toxicol. Sci., 1-24, 2022.

Bioactivity Exposure Ratio

LRy ——r

Deﬁne_typical use-case : - o Caloskae the
scenarios & benchmark = . —3 i Bioactivitv-ExDOsUre

chemical-exposures; Ratio (BER)
mix of high and low risk PBK models of in vitro E:slsuys,
systemic exposure actimate PoDs
ol Can we establish a BER threshold above which we consider a chemical exposure scenario to be low risk?

LS

Unilever
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Unilever NGRA framework for decision-making on human safety:

Systemic toxicity

C,.ax estimation
( )

TOXICOLOGICAL SCIENCES, 2022, 1-24

Plasma Cax Error
= PBK model — C — Distributi
Socl_et} Of ‘"ttps://doi.org/10.1093/toxsci/kfac068 l_mant Istribution
Tox_lcology Dryad Digital Repository DOI: https://doi:10.5061/dryad.fbg79cnx1 (Gastroplus) estimate model (CMED)
OXFORD ‘ . Advance Access Publication Date: 13 July 2022 (Bayesian model)
academic.oup.com/toxsci Research article "

In silico In vitro Human
parameter parameter in vivo

estimates estimates PK data

BER —
\ 1) 2) (13) /éstimation \

POD estimation

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 ®," and Andrew White*

Concentration-response assays ]

* HTTr (MCF-7, HepG2, HepaRG)

+ CSP (HepG2) Concentration [uM]

- IPP

l Bioactivity Exposure Ratio Distribution

Point of departure estimation ‘
Response I
P e |||

% data
Bioactivity Exposure Ratio

P
]
Ll
PO B0 Sl
IR
r— Minimum
T platform
Summarise biomarker points of POD ':Global platform POD
departure POD method or

Concentration [puM]
10 chemicals as a proof-of-concept study: nean MG

/ Cell stress
: platform POD

BER=1

*Unilever Safety and Environmental Assurance Centre, Bedfordshire MK44 1LQ, UK; TCyprotex Discovery Ltd,
Cheshire SK10 4TG, UK and *Charles River Laboratories, Cambridgeshire, CB10 1XL, UK

'To whom correspondence should be addressed at Unilever Safety and Environmental Assurance Centre, Colworth Science Park, Shambrock,
Bedfordshire MK44 1LQ, UK. E-mail: alistair.middleton@unilever.com.

Biomarker response

Promising data for 24 different exposure scenarios covering

- up to 69% (9/13) of the low-risk scenarios could be identified

(HepG2)

IPP platform
POD

Frequency

os - protective against all (5/5) the high-risk scenarios
F aensaion
v

Unilover~




NGRA framework for human skin sensitisation

Scientific Committee on
Consumer Safety (SCCS)
12th Notes of Guidance, 2023

SEAC | Unilever

O

SCCS/1647/22

Scientific Committee on Consumer Safety

SCCs

THE SCCS NOTES OF GUIDANCE FOR THE TESTING OF
COSMETIC INGREDIENTS AND THEIR SAFETY EVALUATION
12™ REVISION

‘ Scientific Committees

o Comumer Salety
SR, ErirsreTartal o e AN

The SCCS adopted this guidance document
by written procedure on 15 May 2023

Tier0
Identify use scenario, chemical of
concern and existing information

1. Identify use scenario

Applied dose pgfcm?
skin
Single product f
aggregate exposure

Cosmetics Europe

the parsonal care association

4, Identify analogues /
suitability assessment
and existing data

-

3. Identify existing
hazard information

In vitro / in chemico data
{OECD TG or non-0ECD TG )

Historical in vivo data
(animal or human)

2. Identify molecular
structure

Chemical(s) of
concern

Analysls of
specification and
impurities

EXIT
Exposure
based waiving

Tier1
Hypothesis generation; how will
data be used in risk assessment?

. 4
[ 5108 ][ pesanl ][ Use of analogues ]

$

Tier 2
Risk assessment

7. Point of Departure, uncertainty analysis, Margin of safety

6. Targeted testing
and final risk assessment

Bioactivation / .
metabolism POD Characterise
data determination uncertainty

W

Unilever

Gilmour et al. Development of a next generation risk assessment framework for the evaluation of skin sensitisation of cosmetic
ingredients. Regul. Toxicol. Pharmacol. 116, 2020.
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Unilever NGRA framework for decision-making on human safety:
Skin allergy

NGRA tiered workflow for skin sensitisation case study materials in consumer products:
« coumarininface cream (0.1%) and deodorant (1%)
* lacticacid in a shampoo (0.1%) and face cream (2%)
+ geraniolat0.02% in a face cream
+ formaldehyde at 0.2% in a hand cream

- -

p ~
’ ‘ \
Contents lists available at ScicnceDirect i N 1 1/ D - . I 3 \
etermine Point of | Risk
; HRERy I Collate Existing Information/ 1 Data 11 1
T : I
Regulatory Toxicology and Pharmacology - | Problem F(?rmulation I | Generation 0 Departure and Risk I : Assessment |
ELSEVIER journal homepage: vvw.elsevier car _ I I 1 Ll Metric 1 : Conclusion |
| 1
m I |
A hypothetical skin sensitisation next generation risk assessment for = : _ I 1 Pepiide reactivity 1 : 1 [ |
coumarin in cosmetic products Dermal Exposure Hazard data 1
_ _ | profiling Exposure based 1! |
G. Reynolds, J. Reynolds, N. Gilmour, R. Cubberley, 5. Spriggs, A. Aptula, K. Przybylak, | | 11 waiving I |
5. Windebank, G. Maxwell, M.T. Baltazar n
A o we—TT R 1 [ Use scenario ] [ Chemical identity ] I Metabolism 11 1 . - !
T R O | | | 11 ! Risk decision based |
= I Consumer Habits I : il 11 upon Weight of 1
Toading o Regulatory Toxicology and Pharmacology - In silico predictions Peptide reactivity 1 . .
& E 1 and Praclices P | I Kinetics 1 ! Evidence taking into |
ELSEVIER journal homepage: wwuw slsevier.com/lacate/yrtph = - » el . . .
I » e — ‘ Non-sensitiser consideration risk |
| Applied Dose analogues I DPRA I ! assessment |
‘| Next generation risk assessment for skin allergy: Decision making using | T— 1 | I I outcome and all I
new approach methodologies [ Hls:trl'ljlal:ggg!rc;am ] I 1 1 | additional I
N. Gilmour , J. Reynolds, K. Przybylak, M. Aleksic, N. Aptula, M.T. Baltazar, R. Cubberley, I I I I l I information
R. Rajagopal, G. Reynolds, S. Spriggs, C. Thorpe, S. Windebank, G. Maxwell I I I I I
S | [ Historical in vivo data I 1 h-CLAT - SARA model 1 I I
(GPMT/HMT) I !
ARTICLE INFO ABSTRACT
1 ! 11 1
P oo s g il e A o I History of use / clinical I I USENS . L |
development of New Approach Methodologies (NAMs), non-animal test methods, for assessment of skin sensi- data 1 I |
. i there Is now focus on thel potency information for use in Next Generation Risk I I I
A (WAL Th A ol e e st s i . l I I I l
e s e e e T EARA il vt wigh o b . ot o \ [ In vitro data ] ! 1 1 l | 1
allergy to three case study materials in four consumer products. Highlighting how 0 sructure the risk assess- , l l
‘ment, apply NAMs to derive a po ; y risk. NGRA biased upar NAMs N \ 1 \
wese, for these exposures, a least as protective as the historical risk assessment appeoaches. Through such case 7 \ Vi
studies we are building our confidence in using NAMS for skin allergy risk assessment, L —_— e e e —_ -~ — e — rd e e e e e e o o e e e e e — -’

'
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Unilever NGRA framework for decision-making on human safety:

[ ] [ ]
inhalation
LN
! - 1
I Collate Existing Information/ | ! Determine Point 11 Risk |
I Problem Formulation I : Data Generation I : of Departureand WINE A.cccsment :
| | Margin of I -
: P! ) ! Expomflref Ber QEE] C©°nclusion ¥
| Hazard data p | AcuteandChronic ;| Lo |
I I I I
: Molecula | ALl Upper Airwa [ 1
: [ Use scenario ] [ S?ruclﬂrer ] | (Irritation, rerﬁ?gelling, clgrarance I I [ Exposure-based } 11 |
mechanism dysfunction, i isi
I [ Consumer Habits ] [ i lr;sﬂmpm ] | : L inflammation) I : waiving I I'\;:::l;:dezlps:;n :
| and Practices predictions (PCA) | | _ L DNEL derivation I Weight of
| | g I
Particle Size [ Prot tent ] I ALl Lower Airway I 11 Evidence
| Distribution rotein conten I | (Lungfibrosis, inflammation) I | [ Chemical Sensitiser ] 1o |
|
I Tier 1 — screening [ E)ustmgm vivo ] ! - Lower Airway ~, p | benchmarking Lo I
| assessment | : (Macrophage clearance, | I | | |
I | biopersistency, surfactant disruption) ) I | In vitro concentration- o |
: " Terz —insico ) [ Read Across ] | I | I response modelling I | |
exposure . L \
I modelling, e.g. | l [ Microphysiological Systems } 1 o \ -~ ’f
| |\ ConsExpor2-box | N /
I i T I oy N  —p— -— g
I Tier3 — |
experimental data [
I K v I In Vitro and Alternative Methods (IVAM) Webinar,
| Regional Lung | Specialty Section of the Society of Toxicology (SoT)
\ Deposition https://www.toxicology.org/groups/ss/IVSS/Events.asp
\ modelling / * * . *
’
‘ 3 L] (3 o o o
oy e = - - - — - Recording - Inhalation Toxicity: /n Vitroto Human Risk Assessment:
o . 0 i i
g}&;ﬁ * https://www.voutube.com/watch2v=r5rGoihAbGl https://player.vimeo.com/video/674986429 (January 2022)

Unilever
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Unilever NGRA framework for decision-making on consumer safety:

Developmental and Reproductive Toxicity (DART)

:'frontiers ORIGINAL RESEARCH

in Toxicology put
s

Beyond AOPs: A Mechanistic
Evaluation of NAMs in DART Testing

Ramya Rajagopal *, Maria T. Baltazar, Paul L. Carmichael, Matthew P. Dent, Julia Head,
Hequn Li, Iris Muller, Joe Reynolds, Kritika Sadh, Wendy Simpson, Sandrine Spriggs,
Andrew White and Predrag Kukic

Unilever Safety and Emvironmental Assurance Centre, Colworth Science Park, Shambrook, United Kingdom

DY

Unillever

s
[

J-PlasmaC,,,,,
- ———— ———— -

i Systemic \\ in Vit .
/ Exposure Estimates B'nl 10 i Determination Sufficient YES Risk
' \ roj0g o of Bioactivity- Data & Assessment
Use Scenario Activity ti Hiah 3
Exposure ! Characterization SRoRR e e 2 Conchmion
: Estimation Consumer Habits and | Certainty?
Practices —— - - —— e A
i I Initial PoD \ [ Lowrisk |
Applied Dose i i conclusion
I ppl 1 | Identification 1 1 e |
| In vitro pharmacological profiling | 1 5 25 |
| ADME Parameters I (IPP) bioactivity-
1 I I [ Refinement | exposureratio |
' 'ntam?;ggmm 1 I Cell Stress Panel (CSP) ! é“"za’d&) \ _Calculations:
1 1 Xposure,
| Problem | High-Throughput transcriptomi
] Formulation ! S (,:;T:?nsmp i Increased \
| \ e I { Certainty in PoD |
! Collation of Molecular Structure | i s St ) 8 I and IVIVE I
| Existing I sii
) Information e ! I 3D Models/ MPS !
/ i s ) | i
\ Literature P 7 N
N [ \ I Mechanistic Testing I
D T S ———— P
- Expanded pharmacological safety
I screening, including MIE defined | i I
from existing DART AOPs or other .
1 known receptors affecting I i Exposure refinement ]
; —== ===\ i development and reproduction I R e /
| Integration of maternal I 1 1
1 and foetal A?ME I 1 Including NAMs covering
5 pare nt'"etlggK’rlr:d ol I developmental toxicity screening |
| pregoa I (ReproTracker®, devTOX 1
4 \ quickPredict™)

/

e —————
N o e -
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Concluding remarks
identification and
characterisation
1 ofin redlen s Pointf deparur
* NGRA is a framework of non-standard, bespoke data- SS Rl SR, RiskAssessment
4 w\ Calculation of Bioactivity
generation, driven by the risk assessment questions g’ J/ ) “ l"
v EXpOSU re led (éonsumer T ,'e"}',"’,ll E""":l“;s‘:":g:j“°" The BER/Mth is defmec(lj as
e
\/ H u m qn re l.eVClnt charactensntmn\/@g 53&%\)
& ¢ MT # &
v Non-animal tools and approaches % LR
v Weight-of-evidence

Fentem, J. Altern. Lab. Anim. (ATLA), v. 51, p. 90-101, 2023.

« Bioactivity exposure ratio (BER) is determined by the ratio of human exposure to the point of

departure for the most sensitive assay

« Case studies have demonstrated it is possible to integrate exposure estimates and bioactivity

points of departure to make a safety decision

 NGRA tools and approaches are available now and research into more frameworks continues
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Safety & Environmental Sciences website:
https://seac.unilever.com/

i

f . creas
::v?:g:mental | « Summary of SEAC science capabilities
Science for expert audiences:

St = industry, regulator & academic scientists

Our Science ~ Partnerships & Collaborations

Case Studies

Real-life and case studies g-edge
safetyand i scier ilities are applied.

« Microsite covering:
« Our Science - case studies
« Partnerships & Collaborations - -
« About SEAC

T
« Events J ;
« Resources Coumarin
}% * News https://seac.unilever.com/our-science/case-studies/coumarin/

e
Unilover
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Série de Webinars em Ciéencia /n Vitro EE ‘ ‘ UFG

FACULDADE DE UNIVERSIDADE
E

s T FARMACA .‘ FEDERAL DE GOIAS

EVENTO ONLINE

L | |EMCIENCIAIN VITRO

Atualizacdoes em ',,SC'EN:E‘H f e i 2 %3 a . . . . . . .

novas abordagens i https://seac.unilever.com/news/2022/seac-scientists-collaborate-to-launch-latam-in-vitro-science-webinars/
metodolégicas (NAMS) & EVENTO ONLINE GRATUITO EM PORTUGUES
aplicadas aseguranca 11:00-12:30

humana e ambiental 55\‘"“°€ il O mlr et

e 1
Tépicos id abordados: Em portugués e/ou espanhol!

Moderadoras:

i &  Sensibilizagdo dérmica
s o B mchn gaesn

« Irritagdo ocular e dérmica

z FF
SERIE DE WEBINARS -3¢ | | SERIE DE WEBINAR dm . i
EMCIENCIAINVITRO g EM CIENCIA IN VITR Seg urancaam biental
Atualizadesem ag 6gi G Atualizaesem bordagens
(NAMs) aplicadas aseg i aplicadas 2 segurancahumana e ambiental

* Processo de validacdo de métodos alternativos

EVENTO ONLINE GRATUITO EM ESPANHOL EVENTO ONLINE GRATUITO EM PORTUGUES

ﬁ 30/11/2022 @ 13:00-14:30
UTCAGMT, HORARIO DE

BRASILA

. 26/10/2022 @ 13:00-14:30

UTC/COT, HORARIONS

Topcos, s « Status regulatério no Brasil e América Latina
..‘em...,.,,,,..,m::ao;, et

seguraca: a experiéncia do Brasil

Wétodos - aniai o * Quimica analitica na avaliag@o de seguranca humana e ambiental

Avaliayio da sensibilinqio da pele ¢
i deingredientes cosméticos

por

Moderador:

MGim-vehzqua(Umlm Mbduk Dr. Renato Ivan de Avila (Unilever, Reino Unido) ‘ s

T e Gravagdo dos Eventos passados podem ser acessados:

SERIE DE WEBINARS -2 &3S | | SERIE DE WEBINARS - ¢ YFS

EMCIENCIAINVITRO % EM CIENCIA IN VITRO T

Atualizagdes em

EVENTO ONLINE GRATUITO EM ESPANHOL

P ® 12:00 haririo de Cidade do México

TéPICOS:

3 YouTube
TOX

LABORATORIO DE ENSINO E PESQUISA EM

EVENTO ONLINE GRATUITO EM PORTUGUES

[ ooloaf2023 @ 13:00-14:30
C/GMT HORABIODE
iy

TOPICOS:

Aplicagdo de Quimica Analitica
na Avaliagdo de Risco de
Ingredientes Cosméticos
Moderadora:

Marize Campos Valadares (ToxIn, UFG)

Oportunidades e desafios para
o uso de NAMs para apoiara
Seguranga Ambiental: uma
perspectiva da inddstria

Moderador:
Juan Ignacio Pina (SETAC Latin America)

Dy

?%‘éégy ivs @ T G mocm arsa e 5 | (ivsdep T B ucthu Garsa s 5 https://www.youtube.com/@laboratoriotoxin5356/playlists
Unillover
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Master Class in Animal-Free Safety Assessment for Cosmetics

« Covering Risk Assessment from start to finish

Audience:
* Product and chemical safety assessors and regulators
« Regulatory affairs and compliance specialists
« CRO/GLP laboratories
« Small and medium enterprises
 Graduate students https://www.afsacollaboration.org/masterclass/
« Non-governmental organizations

New module launched!

Risk Assessment Process

Animal-Free Safety Assessment

Risk Module 4B: Safety of Botanicals/History of Safe Use

Assessment

Exposure Conclusion
Refinement

Biological
Activity
Characterisation

Collate Existing Exposure
Information Estimation

( Global Regulatory Environment N
Problem Consumer Predictive Internal Integration into
Formulation Exposure Chemistry Exposure Risk Assessment
History of Exposure Based In Vitro Assay ‘ ‘/
TR = 1 NAFSA Modules



https://www.afsacollaboration.org/masterclass/

Obrigado

seac.unilever.com
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