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non-animal safety
science

« Every Unilever product must be safe
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animal alternatives grounded in
modern science and new technology

70+ collaborations

600+ publications




‘Traditional’ Risk Assessment

NOAEL

|

Conc. of ingredient due to exposure

Adverse Organism response

Safe Dose

Safety/ in Humans

Uncertainty
factors

1

Exposure models
(PBK, free/total
concentration)

ishing
gstablis!
dmap uate the safety

‘: Mzdiu\ products

Exposure estimation:
Plasma C .,

A

Point of departure
derived from

concentration-
response data

Pathway characterisation:

Cellular stress P 0int of Departure

assays

Transcriptomics Receptor

‘:\; \ / /in ing

Next Generation’ Risk Assessment

Calculation of Margin of
Safety (MoS) distribution

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



A paradigm shiftis underway as NAM use becomes widespread &
chemical safety assessment frameworks evolve to embed NGRA
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in Sensitisation: road to replacement
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Covalent Protein Binding leading to Skin Sensitisation AOP ptusopwicioraacpsiao
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https://aopwiki.org/aops/40
https://www.oecd-ilibrary.org/docserver/9789264071100-en.pdf?expires=1566470659&id=id&accname=guest&checksum=1274F554F9C23948D59939C83357205B
https://www.oecd-ilibrary.org/docserver/9789264090972-en.pdf?expires=1566470886&id=id&accname=guest&checksum=89E83BE373D8C72C71ED3BA3807F2306
https://www.oecd-ilibrary.org/docserver/9789264090996-en.pdf?expires=1566470965&id=id&accname=guest&checksum=217EFA51DFD0B51C5F901DD4C40462BE
https://www.oecd-ilibrary.org/docserver/9789264070660-en.pdf?expires=1566471009&id=id&accname=guest&checksum=FF3B585D7578DF4BDE67F3D1F0637D48
http://fragrancematerialsafetyresource.elsevier.com/sites/default/files/FA-3-Politano-Research.pdf

PhysChem

In silico
hCLAT
KeratinoSens
DPRA

Skin Sensitisation Defined Approaches (DAs)

- Defined Approach: fixed Data Interpretation ﬁ g u g ﬁ ! E E
Procedure (DIP) used to interpret a specific ==
combination of information sources !%:

& Twelve Skin Sensitisation DA reviewed by OECD to

develop a DA reporting template:

« OECD TG No. 255: Reporting of Defined Approaches to
be used within Integrated Approaches to Testing and
Assessment

« OECD TG No. 256: Reporting of Defined Approaches and
Individual Information Sources to be Used within
Integrated Approaches to Testing and Assessment

(1ATA) for Skin Sensitisation @»
OECD
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& Subset of Skin Allergy DAs evaluated by NICEATM in
partnership using Cosmetics Europe database
« Hoffman et al. 2018. Crit. Rev. Toxicol. 48. 344-358
» Kleinstreuer et al. 2018. Crit. Rev. Toxicol. 48. 359-374 -

see Figure 1, right
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https://www.oecd-ilibrary.org/environment/guidance-document-on-the-reporting-of-defined-approaches-to-be-used-within-integrated-approaches-to-testing-and-assessment_9789264274822-en
https://www.oecd-ilibrary.org/environment/guidance-document-on-the-reporting-of-defined-approaches-and-individual-information-sources-to-be-used-within-integrated-approaches-to-testing-and-assessment-iata-for-skin-sensitisation_9789264279285-en
https://pubmed.ncbi.nlm.nih.gov/29474128/
https://doi.org/10.1080/10408444.2018.1429386

OECD Test Guideline #497: Defined Approaches on Skin Sensitisation

Guideline No. 497: Defined Approaches on Skin
Sensitisation

A Defined Approach (DA) consists of a selection of information sources (e.g in silico predictions, in chemico, in vitro data)
used in a specific combination, and resulting data are interpreted using a fixed data interpretation procedure (DIP) (e.g. a
mathematical, rule-based model). DAs use methods in combination and are intended to overcome some limitations of the
individual, stand-alone methods. The first three DAs included in this Guideline use combinations of OECD validated in
chemico and in vitro test data, in some cases along with in silico information, to come to a rules-based conclusion on
potential dermal sensitisation hazard. The DAs included in this Guideline have shown to either provide the same level of
information or be more informative than the murine Local Lymph Node Assay (LLNA; OECD TG 429) for hazard
identification (i.e. sensitiser versus non-sensitiser). In addition, two of the DAs provide information for sensitisation potency
categorisation that is equivalent to the potency categorisation information provided by the LLNA. ~ Less

Published on June 22, 2021 Also available in: French

In series: OECD Guidelines for the Testing of Chemicals, Section 4: Health Effects (view more titles )

e Download PDF @ Get citation details
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e
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o Guideline No. 497: Defined Approaches on Skin Sensitisation | en | OECD
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https://www.oecd.org/env/guideline-no-497-defined-approaches-on-skin-sensitisation-b92879a4-en.htm

NGRA for Skin Sensitisation IATA framework
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Gilmour et al, (2020),Regulatory Toxicology and Pharmacology, 116: https://doi.org/10.1016/j.yrtph.2020.104721 (.o.etics Furope


https://doi.org/10.1016/j.yrtph.2020.104721

OECD IATA case study project

« OECD Series on Testing and Assessment No. 368: ‘Case Study on the Use of
Integrated Approaches for Testing and Assessment for skin sensitisation:
Demonstrating the Next Generation Risk Assessment Framework using Geraniol’

 These collated IATA explore: ICUROP?I (( scentifc Comitees W 2
- applicability of tiered NGRA framework N\ The European Pariershp
to assess skin allergy risk from consumer
exposure to geraniol at 0.1% in face cream @» OECD
« direct comparison of five skin allergy DA Orgarisaton fo Economic Co-opration and Devecpment ENVICBCMONO(2022)32
* Integrated Testing Strategy (ITS) v1 nctasited Engish.On Englih
« Artificial Neural Network (ANN) T 1 September 2022
« Sequential Testing Strategy (STS) CHEMICALS AND BIOTECHNOLOGY COMMITTEE LTy Ly

* Bayesian Network ITS (BN-ITS)
« Skin Allergy Risk Assessment (SARA)

« Geraniol case studies were prepared &
submitted to OECD IATA case study project by
cosmetics Europe Long Range SCience Case Study on the Use of Integrated Approaches for Testing and Assessment for skin
Strategy (CE LRSS) Skin To le rance tas kfo rce ZZI::::thion: Demonstrating the Next Generation Risk Assessment Framework using

= following EU SCCS & EPAA NAM User Forum

%?&@ 3 . . Series on Testing and Assessment
Unilover- discussions No. 368




NGRA for Skin Allergy: use of Geraniol at 0.02% in face cream

For the purposes of the case study, in vivo data and read-across were not \—
used, and and the exposure was too high to apply exposure-based waiving. _
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Collate Existing Information & Problem Formulation

( Historical in vivo )
| data (GMPT/HMT) |
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reactive molecules Schiff
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Parent - No alert found
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Product used per day (90th percentile) DEREK NEXUS SIS terpenold
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. |
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|
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\
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e | N o SN, L o e - Direct Acting Schiff Base Formers >>
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all applied in silico tools.

« Peptide reactivity profiling, DPRA, KeratinoSens™, h-CLAT and U-SENS™ data should be
generated to test this hypothesis & allow a sensitiser potency prediction to be made




Skin Allergy Bioactivity l

Covalent
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o
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p . Lys (no adducts, 3.5 = 0.6%) D86 E 12 -1 CD86 EC,-,53.6
I F—— Y Cys depletion 0% EC,5110 uM CD86 EC150 123 g ml ug ml- 150
| { ) I His (no adducts, -11.1 = 8.0%) ) CD54 EC,q - pg ml
| I Lys depletion 10% EC,; >2000 pM CV,,113.9 g
( ) Arg (double Schiff base, 15.2 = CV,5 140 pg ml-" l‘710 :
I h-CLAT I 0.2%) ICs0 875 M m
~ s I
I ( b Tyr (no adducts, 8.2 = 3.7%)
| USENS I
IS 7 N-term (acylation, Schiff base,
| I 40.2 = 1.1%)
\ / Ala (no adducts, -2.1 = 17.0%)
N e e e - -
- (] [ ] [ ] . . . . .
2 - Geraniol confirmed to be reactive (Schiff base formation following autoxidation)
@31 ° eg @ ° ° °
ol with sensitiser potential also detected in KeratinoSens™, h-CLAT & U-SENS™



Skin Allergy Risk Assessment (SARA) Defined Approach

SARA model structure
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%@ m @» OECD Reynolds et al. (2022). Reg. Tox. Pharmacol.134. 105219

Unilover- NIEHS




Unilever

—_—e— e ==

NGRA Skin Allergy: SARA DA human PoD prediction for Geraniol

Determine Point of
Departure and Risk
Metric

Exposure
based waiving

Non-sensitiser

e e e o o mm == =

DPRA, KeratinoSens™,
hCLAT and USens™ data
were used as SARA DA
inputs to definea
human relevant PoD
(EDgy, i.e the 1%
sensitising dose for a
HRIPT population).

For geraniol (NAM data
only), the expected ED,,
is 4,500 pg cm-2 (2.5th
percentile: 180 pg cm-?,
97.5th percentile: 96,000
Mg cm2 Geraniol ranks
with eugenol (which
based upon LLNA data is
reported to be of
moderate potency).
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NGRA Skin Allergy: Geraniol case study conclusion
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MCUMI Deo 30ppm 4

MDBGN Deo 1000ppm

Propyl galiate Lipstick 1000ppm

MCUMI Face cream 30ppm

MCUMI Deo S8ppm

MDBGN Face cream 1000ppm

Propyl galiate Lipstick S00ppm
Methylisothiazolinone Deo 100ppm

HICC Deo 15000ppm

MCUMI Face cream Sppm

MCIMI Body lotion 30ppm

MDBGN Body lotion 1000ppm
Methylisothiazolinone Face cream 100ppm
MDBGN Liquid hand scap 1000ppm

MCUMI Liquid hand soap 15ppm

IPBC Deo 70ppm

Phenoxyethanol Deo 10000ppm

Propy! paraben Deo 4000ppm

MCUMI Body lotion Sppm

Benzyl sicohol Deo 10000ppm
Methylisothiazolinone Body lotion 100ppm
Sodium benzoate Deo 5000ppm

IPBC Face cream 100ppm

MDBGN Shampoo 1000ppm

Propy! paraben Deo 1400ppm

MCUMI Shampoo 1Sppm

Benzy! alcohol Face cream 14000ppm
Phenoxyethanol Face cream 10000ppm
Propy! paraben Face cream 4000ppm
Benzyl alcohol Face cream 10000ppm
Benzyl alcohol Liquid hand soap 50000ppm
Benzyl alcohol Deo 2000ppm

Sodium benzoate Face cream S000ppm
Sodium benzoate Liquid hand soap 25000ppm
Propy! paraben Face cream 1400ppm

IPBC Liquid hand soap 100ppm

Geraniol NAM Face cream 200ppm
MDBGN Shower gel 1000ppm

Benzyl alcohol Body lotion 14000ppm
Phenoxyethanol Body lotion 10000ppm
Propyl paraben Body lotion 4000ppm
MCUMI Shower gel 15ppm
Phenoxyethanol Liquid hand soap 10000ppm
Propy! paraben Liquid hand soap 4000ppm
Benzyl alcohol Body lotion 10000ppm
Benzy! alcohol Liqusd hand soap 10000ppm
Benzyl alcohol Shampoo S0000ppm
Sodium benzoate Body lotion S000ppm
Propy! paraben Body lotion 1400ppm
Propy! paraben Liquid hand soap 1400ppm
Sodwum benzoate Shampoo 25000ppm
IPBC Shampoo 100ppm

Phenoxyethanol Shampoo 10000ppm
Propy! paraben Shampoo 4000ppm

Benzy! alcohol Shampoo 10000ppm
Benzyl alcohol Shower gel 50000ppm
Sodium benzoate Shower gel 25000ppm
Propy! paraben Shampoo 1400ppm

IPBC Shower gel 100ppm

Phenoxyethanol Shower gel 10000ppm
Propy! paraben Shower gel 4000ppm
Benzyl alcohol Shower gel 10000ppm
Propyl paraben Shower gel 1400ppm 4
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OECD IATA project website: the definitive repository of case studies
exploring use of NAM for chemical safety assessment

C A 6 A &

https://www.oecd.org/chemicalsafety/risk-assessment/iata/ A g {5
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Conclusions:

1. Aparadigm shiftis 2. We can accelerate 3. OECD IATA activities
underway as use of this transition through help through fostering
NAMs & NGRA for increased scientific knowledge exchange
chemical safety dialogue, collaboration & harmonising best
assessment become & training practice

widespread

Next Steps:

Developmental & Repro. Inhalation

- Baltazar et al (2020) Toxicol Sci, 176, 236-252 Rajagopal et al (2022) Frontiers in Toxicology, Dr Maria Baltazar: Development of a
%@ doi: 10.3389/ft0x.2022.838466 NGRA framework for inhalation safety of
<

consumer products, SOT 2022
Unilever
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Resources

Access publications, presentations and posters on our 21! century safety sciences
produced by SEAC scientists, and also in collaboration with our scientific partners.




