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Overview

1. broader societal & regulatory context for using innovative safety

science approaches to replace animal tests
- translating modern science into regulatory application

2. ldentifying hurdles to full implementation of NAMs

- identifying real and perceived scientific, technical, legislative and economic
issues, as well as cultural and societal obstacles

3. How to overcome hurdles to accelerated adoption?
- short-, mid-, and long-term goals to full acceptance of NAMs?

Unilever



Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

1. Citizen concerns about
the potentialimpacts of
chemicals on their health
& environment are high

/85% / 90% EU citizens are\
worried about the
impact of chemicals
present in everyday
products on their health
/ the environment
\ Special Eurobarometer 501 /

Unilever



Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

1. Citizen concerns about
the potentialimpacts of CHEMICALS WITH EU HAMONISED CLASSFIATONS
chemicals on their health onse R e
& environment are high

ACUTE TOX.
1703

ONLY ACUTE
TOX.

985 (58%)

[85% / 90% EU citizens are\
worried about the
impact of chemicals
present in everyday
products on their health
/ the environment
\ Special Eurobarometer 501 / -

Elisabet Berggren, EC workshop
on the roadmap

Elisabet Berggren, EC workshop
S on the roadmap
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Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

1. Citizen concerns about
the potentialimpacts of
chemicals on their health
& environment are high

v Use high-throughput
NAMs to rebuild citizen
trust that chemical
regulatory frameworks
are protective




Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

Citizen concerns about 2. Move to moresustainable
the potentialimpacts of sources of chemicals (e.g.
chemicals on their health bio-based) is transforming
& environment are high chemical innovation & use

SAFE AND SUSTAINABLE-
BY-DESIGN:

BOOSTING INNOVATION
AND GROWTH WITHIN
THE EUROPEAN CHEMICAL

INDUSTRY

v Use high-throughput v'  Use NAMs to ensure new
NAMs to rebuild citizen chemicals are Safe &
trust that chemical Sustainable by Design

regulatory frameworks
are protective




Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

Citizen concerns about 2.

the potentialimpacts of
chemicals on their health
& environment are high

v Use high-throughput v

NAMs to rebuild citizen
trust that chemical
regulatory frameworks
are protective

Move to more sustainable 3.
sources of chemicals (e.g.
bio-based) is transforming
chemicalinnovation & use

Regulatory Animal Testing
of Chemicals is increasingly
seen as unjustifiable /
unethical by the majority of
society

Aug 2021 - Aug 2022:
1.4M+ signatures

- European Union

EUROPEAN CITIZENS’ INITIATIVE

Save
Cruelty Free
Cosmetics

SAFE AND SUSTAINABLE-
BY-DESIGN:
BOOSTING INNOVATION

AND GROWTH WITHIN
THE EUROPEAN CHEMICAL
INDUSTRY

v Use NAMs to fully replace
the need for chemical
regulatory animal testing

Use NAMs to ensure new
chemicals are Safe &
Sustainable by Design



Broader societal & regulatory context for using innovative safety
science approaches to replace animal tests

1. Citizencg al Testing

Human relevance of NAMs

Emerging
Contaminants
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computational tools Adverse Effects
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Pathway |

Outcome

European Union

CITIZENS’ INITIATIVE

[ Adverse

Omics Techni;i;;s_ o

mal testing

regulatory frameworks
are protective
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Advances in Safety Science i i . C=em PN

Traditional Toxicology = Increased focus on the use of exposure
Empirical science focused on }} science and understanding of human
observations from animal biology (NAMs, PBK, DAs, IATAs,
studies protection of human health, AOPs...)
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Advances in Safety Science
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Traditional Toxicology =
Empirical science focused on
observations from animal
studies
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Safe Dose

in Humans \
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TADOTY TATINE B THE 2357
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Increased focus on the use of exposure

science and understanding of human
biology (NAMs, PBK, DAs, IATAs,
protection of human health, AOPs...)
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New Approech
Methods Werk Hon

1. IDENTIFY USE SCENARIO
TIER O: ipenmiey W

USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE
CHEMICAL OF CONCERN W)
AND COLLECT EXISTING 3. COLLECT EXISTING DATA
—_—

INFORMATION i
~

4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXITING DATA
iN 2
5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET
ORGANS, INTERNAL CONCENTRATION)

TIER 1: Hypotuesis
FORMULATION FOR AB

IRETI0 APFROACK 6. MOA HYPOTHESIS GENERATION

(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS)
A
~
7A. TARGETED & 78. BIOKINETIC REFINEMENT
TESTING J ll * (IN VIVO CLEARANCE, POPULATION,

IN VITRO STABILITY, P‘.RTI'“DN]

TIER 2:
APPLICATION OF AB
INITIO APPROACH

8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION,
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY

.

9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT
INFORMATION APPROACH

=

=)

ExXiT READ-ACROSS

ExiT
INTERNAL TTC

ExiT
o > Asinmo

_x

Read across "
Exposure-based waiving
~ "~ Insilicotools

SEURATA

[ Metabolismand metabolite identificatio
Physiologically-based kinetic modelling
In chemico assays

‘Omics

Reporter gene assays

L_ Invitro pharmacological profiling

3D culture systems
Organ-on-chip

-

Pathways modelling

__ Human studies

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




SEAC | Unilever G

Advances in Safety Science

Unilever

Traditional Toxicology =

Empirical science focused on
observations from animal
studies

Increased focus on the use of exposure
science and understanding of human
biology (NAMs, PBK, DAs, IATAs,

44

protection of human health, AOPs...)

New Approech
Metheds Work Hon

ONTOX - Expert and data-
driven decision making
(fully multidisciplinary

science)

\

of ingredient
due to
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in Humans \
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Search 1,200,063 Chemicals - “j
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Pubmed (36 mil.)
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SEURAT-
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non-toxic
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- stomics 00" Risk Assessment
Calculation of Bioactivity
& £x pos ure Ratio (BER)
estimatio ’
The BER/MoE is defined as
st the ratio o the PoD and the
I relevant exposure estimate

Probabilistic RA
(exposure and bioactivity probability
distributions, probability of risk,
uncertainty quantification,
subpopulations, etc.)
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Barriers toimplementation of NAMs - | . emPUN

Traditional Toxicology = Increased focus on the use of exposure ONTOX - Expert and data-
Empirical science focused on }} science and understanding of human driven decision making
observations from animal biology (NAMs, PBK, DAs, IATAs, (fully multidisciplinary
studies protection of human health, AOPs...) science)

Despite widely acknowledged benefits offered by NAMs, there continue to be barriers that

prevent or limit application of NAMs for decision-making in chemical safety assessment:

> Scientific/Tech nical barriers New approach methodologies (NAMs):
identifying and overcoming hurdles to

> Societal/Cultural barriers accelerated adoption 3
Fiona Sewell ™, Camilla Alexander-White, Susy Brescia,

° ° ° Richard A Currie, Ruth Roberts, Clive Roper, Catherine Vickers,
> Reg u latOry/Leg ISlatlve barrlers Carl Westmoreland, lan Kimber
N N Toxicology Research, Volume 13, Issue 2, April 2024, tfae044,
> Eco n o m | c barrl e rs https://doi.org/10.1093/toxres/tfae044

Published: 25March2024  Article history v
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Scientific/Technical barriers - establishing performance standards

o o ge o ° Z* Toxicology in Vitro Sl
- Significant progressin the adoption of NAMs for e e 12t gt 9, P 55 EI_
asseSSing speCific local’ defined toxicity endpoints The ECVAM International Validation Study on In

Vitro Tests for Skin Corrosivity. 2. Results and
Evaluation by the Management Team

« Toxicities driven by chemical reactivity or

physicochemical properties:

1. skin corrosion/irritation — BI—
> Toxicol In Vitro. Feb-Apr 1997;11(1-2):141-79. doi: 10.1016/50887-2333(96)00063-0.
2. serious eye damage/eye irritation A summary report of the COLIPA international
validation study on alternatives to the draize rabbit
3. skinsensitisation and skin absorption. eye irritation test
 Datafromthe animal tests (and humandata where _
° ° o o ° Toxicology in Vitro ATT
available) allowed individual NAMs to be validated for &

Validation
A prevalidation study on in vitro tests for acute

hazard identification and potential potency

skin irritation: results and evaluation by the

categorisation. Management Team

J.H Fentem * & 8, D Briggs *, C Chesné , G.R Elliott, | W Harbell ¢, LR Heylings *, P Portes ", R Roguet , |L.M var

de Sandt 8, P.A Botham ®

s

Unilever
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Scientific/Technical barriers - establishing performance standards

Combination of 3 human-based in vitroNAMs for skin

sensitisation had a similar performance but

outperformed the LLNA in terms of specificity.

/"

Guideline No. 497: Defined Approaches on Skin

Sensitisation

Published on June 22, 2021 Also available in: French

individual, stand-alone methods. The first three DAs included in this Guideline use combinations

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

v More

6
A i |

i Ny W

Chemical Molecular Cellular Tissue
Properties Initiating Event Response Response

Tcell
activation and
proliferation

Individual/
population
Response

Skin
sensitization

OECD 429 Local
Lymph Node
Assay (LLNA)

E’r:;"s";? Electrophile or | | Covalent Dendritic cells
Existing precursor interaction vs{lth indudon ot
information protein in skin mﬂammatory cytokines
OECD 428 QSARs OECD 442C
In vitro skin Direct Peptide OECD 442E
absorption Reactivity Assay h-CLAT, IL8-Luc,
(DPRA) U-SENS
QSARs

Keratinocytes

* Induction of

cytoprotective gene
pathways

inflammatory cytokines,

OECD 442D
KeratinoSens, LuSense
(draft)

SARA model structure

HRIPT
sample

HRIPT
Wudy sine

Hurman population
variability in the HRIPT
\

Probability ¢f
Sensitisation

Variability in

sensitiser
potency (prior for
human potency)

e
Expected Variability of EC,$ una
e " ==

f tor "

& |- [variability mesdel) .

-/

\ Human sensitiser

variability Potency [PoDI Expected Variability of DPRA rediaer
{logarithm ,f'l Fe::uw results [variability b feoerted
of HRIPT ED,) Relationship \ ephw)
Mmﬂliﬁ, rr" In chemico
metricand the 1]
e : m.xf:r inviro '\II.\ predtes e e
| Key ! Relationship between Lol
' - : Benchmark sensitiser potency and e
H Conditionality direction eapoiure. risk in market (logistic Variabdity of h- fconversed
' i — | regression moded) Clat results minimum of
i - * : {variability model) tﬂf_;g‘i-&"d
i mu.:ﬁnv : \
! e ,,,‘MM,, ; Rk Exposure risk \
E :' ) metric ; oo szim’:— UI*:;_“
D e (o predictor {variability model) Coastem
] Ratent variablel Matent el ] 1 I
; : Benchmark In vitro
Key Event 1 (KE1) KE2 KE3 Adverse Outcome (AQ)
Protein Keratinocyte DC Activation Skin Sensitisation
Reactivity Activation
OECD TG 442E * OECD TG 429: mouse local
«  hCLAT lymph node assay (LLNA)
OECD TG 442C m . USene « Human evidence:. Human
= DPRA = KeratinoSens™ “ens

Repeat Insult Patch Test
(HRIPT)

Reynolds et al. Computational Toxicology, 2019
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Scientific/Technical barriers - establishing performance standards

Effects resulting from systemic exposure S
(carcinogenicity, developmental and reproductive A SEURAT-
TIER 0: ipewmry &
toxicity) or chronic/repeat dose effects subject to v CEEMGDSN e
AND COLLECT EXISTING 3, COLLECT EXISTING DATA
multiple mechanisms are more complex. T s o oo | ) bk
- Slow progress so farin the adoption of NAMs. TR Lo | > e | D e i

6. MOA HYPOTHESIS GENERATION

« The aimis to provide information on a chemical using a (W v iscoon s o

i
v
76, BIOKINETIC REFINEMENT

combination of NAMs. MERZ e T Earmc ey M

APPLCATION 0F A8+ VRO sTBuIY,pATION)

« Achieve a morerelevant exposure-based safety T ———
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY Ean
. \ ) ) _Aatano_/
assessment for human (or relevant environmental ____% |

y

species).
Berggren et al, (2017) Computational Toxicology4: 31-44
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Scientific/Technical barriers - establishing performance standards

This approach is conceptually different from the

« Theaimis not torecapitulate the animal test

without the animal.

CELL
PROLIFERATION

data variability - current ‘gold standard’.

protection offered by animal models including eo

« Definereference dataset to evaluate performance
of NAM(s).

Ensure similar or higher level of protection.

 Have clarity on the current levels of health CHRONIC

INFLAMMATION

tradition of assessing toxicity in whole animals as a KE KE KE KE KE A9
5 (we = INTERMEDIATE EFFECTS ADVERSE OUTCOME
H KE KE
basis for human safety. KE AO
KE KE KE

KE

- Identify intermediate effects
leading to adverse outcome Neyrgrox E
- Stop predict adverse
outcome

- Avoid redundancy & identify
gaps upstream

- Keep current protection

“ European
levels Commission

IMMUNQTOX

Elisabet Berggren, EC workshop on the roadmap
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Scientific/Technical barriers - increase scientific confidence in NAMs

NGRA for Systemic Exposure & Effects: 0.1% coumarin in face cream

- - PODlu witro

4 . ~ Insufficient Sufficient
/ Local and systemic data and

exposure estimates In Vitro high
Biological ke Metabolism
. !

Determine
Margin of Assessment

Activity refinement Safety Conclusion

Characterization

Use scenario
Exposure Consumer Habits
Estimation

E:i
%ag
2

I \
1 I
1 [
| 1
! I 7 Initial PoD N | Increased \I [ Lowrisk
: . l : identification : | certainty in PoD I | conclusion :
param: | d IVIVE b d th
I — , I . | ;:hbd“e | : arginof 1
I (POS FE 1 1 I 1 safety |
] < : I &mgili 1 | | identification 1 \ calculations.
I ETOH] I ! U-Sens™ I | G mme=- -
| Formulation | ] I N /
| Collate Molecular | | | SafetyScreendd® |
| Existing Structure | [ i I
\ Information 5 / ! niveBr::'l:aSFE;nel 1
> Literatu / ! :
RN~ = : ! Assumed that:
1 HTTr - TempO- .
\ [Se™ ) ' - Coumarin was 100% pure
o S —— -

N - No in vivo data was available such as
animal data, history of safe use (HoSU
or clinical data or use of animal data in

0~ S0 read across

Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236-252

Unilever
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Scientific/Technical barriers - increase scientific confidence in NAMs
end-to-end case studies

NGRA for Systemic Exposure & Effects: 0.1% coumarin in face cream

LPlasma Crrax |
SO T T T T RN PBK Modelling Tes In vitro pharmacological profiling
/ Local and systemic / m \
] exposure estimates \ - 53 .. 4 AL PERSPECTIVES
I scenario | e e I { aiienr
| Exposure 1 — o = w [SEEEE ] ® receptor | GPCR panel
gl  Estimation — ! ¥ || 2 sataale ey Rutcrg ey s g " pane
| 1 Vs - Y = pharmacological profiling
I -] | !r ® anede— ) Face Cream <
ADME 1 Ic .= Transporter lon Channel
I parameters ] I = g = 60 panel panel
| Internal 1 I E 1O e S | - "(f]bvl.u-:n;;”]m
1 cposure (PB ] I DP o B = ' ® in vitro 92&"’ LM
1 1 I Ker: C K o 20
I Problem | | 1 fa e .
Formulation [ & 0
I I —agr==- 2 : - o3 .
1 Collate : ] Safe K O g=- o.onzcm" (u:/r:::_] 0.006 \ & eurofins ) /
isti Structure & . == erep
I St — l ' | Toxicology in Vitro (2020), 63, 104746
\ Information J I | Dbive ] .
\ — / | Transcriptomics \ Cellular Stress Pathways \
N ([ tteatwe ]
il — — - = == - : Cell / ff e 13 chemicals, 36 Biomarkers; 3 Timepoints; 8 Concentrations; ~10
—— + Use of full human gene panel § Stress Pathways
I\ ~ 21k £ -5-HopaRG 20
~ o o 24 hrs exposure 3 sy | -oHepG2 &oumanin @ 4o evo1ee comrany
7 concentrations g ‘ms:;‘vmw
AN 3 cell lines HepG2/ HepaRG/ 3 = i e
MCF7 § - e o |
. [T oxdations @ulforaphane 124 1
3D HepaRG spheroid 3 gl gricosan n ;
g l” P450 - Mhluoﬂe’:;:ro(nlende ::‘3
O O O e aohpobards> $osigitazone 08/ cos:100
/ g : mewpm.a;mev ‘i’sg‘:’m 00001 6500;1”” ‘::L;‘ ,’ o1
BMDexpress 2 ( nvons Poxonticn

1072 10° 107 10* 10t
Margin of safety

Toxicol Sci (2020), 176,11-33

w0 » » ® % @ 0 10000
Calculated BMD mean value (M)
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Scientific/Technical barriers - increase scientific confidence in NAMs
end-to-end case studies

A An iterative evaluation approach

Systemic safety ~ Planned full .
toolbox v.1 evaluation Doxorubicin, Intravenous, 75 mg/m?/day for 10 minutes 4  =—e—— :
|
4 ———— |
4 (this work) Paraquat dichloride, Oral, Pesticide poisoning, 35 mg/kg/day !
Rosiglitazone, Oral, Medical, 8 mg/day 4 - :
|
s A
Caffeine, Oral, Overdose, 10g 4 - :
1
Improved “«—»> Ifn.proved Rosiglitazone, Oral, Medical, 1 mg/12 hours 4 S —— :
Use learnings from evaluation NAMs decision model
studies to improve toolbox Doxorubicin, Intravenous, 4.5 mg/m?/day continuous infusion for four days - e —
B Caffeine, Oral, Food & Drink, 400 mg/day 4 -
Exposure estimation Sulforaphane, Oral, Tablet, 60 mg/day A ——————
Cirrent version Potential improvements Niacinamide, Oral, Food & Dnink, 12.5 mg/kg bw/day -
Oxybenzone, Dermal, Sunscreen, 2% ———
Population average C,., * Extension to other dose metrics (AUC, CSS)
% Sulforaphane, Oral, Food & Drink, 3.9 mg/day -
Metric based on plasma concentration + Use of metrics based on other URORIPNaNe: Oral, oo e mg/day +
Uncertainty in PBK Cmax model error, compartments (e.g. liver, kidney) Oxybenzone, Dermal, Body Lotion, 0.5% ——
captured using CMED model * Population variability in Cmax/AUC/CSS Hexylresorcinol, Oral, Throat Lozenge, 2.4 mg e
Adult population * PBK modelling of other age groups 3 ; "
Niacinamide, Dermal, Body Lotion, 3% - YD
/7 POD estimation \ Hexylresorcinol, Dermal, Face Serum, 0.5% —_—le——
Current version Potential improvements Coumarin, Dermal, Body Lotion, 0.38% - ———
+ Based on 3 bioactivity platforms (HTTR, * Increase biological coverage (inc. metabolic Niacinamide, Oral, Food & Drink. 22.2 mg/day - ==
CSP and IPP) competence) of cell line models Butylated hydroxytoluene, Dermal, Body Lotion, 0.5% ——
* HTTr and CSP use immortalized cell lines. * Use of iPSC or primary cells from different o ot e st P S——
] ——
* PODs summarised as point estimates donors to capture interindividual variability. EXYWRIOICHION. Vi, Food resiaues, mg/kg bw/day
* Estimate POD inter-laboratory and intra- Caffeine, Dermal, 2 mg/cm?, 25 cm? -
laboratory variabili tween independen
\ ret:)licaatc;sy variability betwe epende t) Caffeine, Dermal, Shampoo, 0.2% - ———
Coumann, Oral, 0.1 mg/kg bw/day b
BER estimation and decision model
Coumarin, Oral, Food, 4.1 mg/day ———
Current version Potential improvements Niacinamide, Dermal, Hair Conditioner, 0.1% - H ——
* BER distribution reflects the potential error * Extend BER to consider other forms of 107 107* 107 1072 107! 10° 100 102 10° 10° 10°
in the PBK C__,, estimate variability and uncertainty (e.g. population Bioactivity exposure ratio
* Decision model based on 24 benchmark variability, interlaboratory variability)
S o= exposure scenarios (this work) * Increase number and diversity of benchmark
exposure scenarios (i.e. planned full

. evaluation). Middleton et al. 2022

Unilever
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Scientific/Technical barriers - increase scientific confidence in NAMs

=40 compounds 448 compounds 46 compounds 30 compounds >22 compounds

Science Approach Document @» OECD

B ot i From vision toward best practices:

ing in v iotomi SOT |88, e
— Evaluating in vitro transcriptomic o iRy Spotlight ) e I eeoo

points of departure for application Rl Organisaton o Ecvaomic Cooperaton and Developrcal . ssas EUTOXR ISK

in risk assessment using a uniform ENVICBC/MONOQ021)3S

workflow Utility of In Vitro Bioactivity as a Lower Bound Estimate Bioactivity Exposure Ratio: s X < o EU-ToxRisk

o' of In Vivo Adverse Effect Levels and in Risk-Based Application in Priority Setting and Risk Assessment Unclassified English - Or. English Anintagrated Europasn Yiagshig’ rogram
Prioritization 27 October 221 Orhving mm: n::—::y‘ ::: and fiak Assessment
Katie Paul Friedman @ ,"* Matthew Gagne,’ Lit-Hsin Loo,! Panagiotis E\\IRO.\\IE\T DIRE(TOR\T[
Karamertzanis,® Tatiana Netzeva,’ T z Sobansid,® Jill A. Franzosa,’ Ann Ty . NI\ W £ o -
iy R:_nR mg«': b Chad 150 3;8 ,mm'l Siechis CHEMICALS AND BIOTECHNOLOGY COMMITTEE Case Study 16 Reporting Template
A & " Angrish,” Jean Lou Dome,” Stiven Foster,* Kathleen Raffaele,* Tina
s Bahadori,” Maureen R. Gwinn,* Jason Lambert,” Maurice Whelan,™ Mike
Rasenberg,’ Tara Barton-Maclaren," and Russell 5. Thomas @ * Health Canada
Team: 2

Team Members: Barira Islam; Ugis Sarkans; Marcel Leist Alessandra
Roncagioni; Jukka Sund; Andrew White,

ASTAR PP  Tesam A

10 by = Compound ID: €5_16-02
Compound Name: (4-Hydroxy-2,2,6,6-tetramethylpiperidin-1-guao
Aty g STEMPOL
[reaing
Peomaan)
Structure:

() o g

Bowieh ¥ March 2021

Case Study on use of an Integrated Approach for Testing and Assessment
s i — ‘ PO P00 e i (IATA) for Systemic Toxicity of Phenoxyethanol when included at 1% in a body
t. ; ' lotion

\ED ST
oM &5

* —E i . . Series on Test
Lovamoh butiy g morg-omity No. 349
M 3 Health

e
Canada —

R
7 <
€0 574, 4L prot®
W ‘%, hitps:// nate-change valyating: esee
» v e .00
& Q existing-sub: e X i« eee
E 5 application
Health % ;
Canada Y &
Y24¢ prove®

Other Identifiers: CAS ID 2226-96-2; CHI

COSMETICS
I EUROPE I

LRSS
i

Cosmetics Europe |

=

\?\“()UMN]

<

&
{7,
0,
¥ agenct

% g}% “The primary conclusion of our work is that for 89% of the chemicals in this case study, the HTS approach to derivation of a PODy,y, o5 fOr screening and
%&%’. prioritization purposes produced avalue less than or equal to the POD;,  4itionat fTOM in vivo toxicology studies.”

Unilever



SEAC | Unilever @

Cultural/Societal barriers - a mindset shift

Regulators

There is a long history of experimental animal use -

change from the status quo can prove uncomfortable:

* Inertia, familiarity, and comfort with established
methods - also driven by understandable concerns
to avoid error and ensure safety.

« Concerns around loss of data continuity

« Ambiguities around the acceptance of NAMs and
lack of interpretation standards (e.g. DNT)

+ Little experience with NAM data that haven't been

submitted in dossiers

Lack of
iterative
dialogue

/ Industry and CROs

*  Uncertainty about how new approaches

can be used and applied in the regulatory
context

* Perceptions around what will be expected
and accepted by regulatory authorities

« NAM approaches usually not submitted
even though they might be available (e.g.
recent submission of the NAM dossier
along the traditional dossier for BP-4 to
SCCS)

« Hard to make business case for

investmentin NAM development when
acceptance by regulators is uncertain
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Regulatory/Legislative barriers

The law demands classification based on identification of hazards
based on animal studies. High doses are driven with the aim of

identifying hazard in the animal, irrespective of the exposure

EU’s chemicals legislation /g -\
Even though legislation allows for flexibility (e.g. REACH Annex XI, ( “ e

European Commission services

products control leglslatnon

4
_ - el
detergents cosmetics materials

¥

7

animals as ‘last resort’), there remain ambiguities on the

_EU agencies /

=

Specific chemicals
Ieguslatvon

interpretation of the law (legal defensibility)

legislation

Industrlal

pharmaceutvcals worker safety legislation

~
environmental protection ’

carcinogens, mutagens
and reprotoxic substances
>,

Differences between the horizontal and vertical legislations (e.g.

CLP - hazard classification

Hazard and risk assessment

]

cosmetics)

. o o o o Bercaru Offelia, ECHA workshop 2023
Lack of available resource, including knowledge and experience in

handling and interpreting new datasets
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Validation/Regulatory Acceptance of NAMs

Understanding the needs for formal validation at an international level

Current validation process is slow and based on traditional animal tests

Need for a framework/guidance for fit for purpose validation at an international level, e.g.
update of OECD GD 34

Standardised reporting templates to facilitate regulatory use (exposure, QSAR, omics, IATA, etc.)

Classification that is not based on animal studies but on modern science (e.g. EPAA)

Increasing Potency

)
%
Category 1 Category 2 Category 3 Category 4
Hazard Hazard Hazard Hazard

Which regulatory How will the NAM
statutes are data from be used? Category A
L 'me'."ded e As a stand-alone assay A E
? . comply with? Xposure
Fitness for Purpose Independent Review Us T5n As part of a defined
EU REACH Fitness Spproach g Category B
for As part of an integrated I Exposure
Human Purpose approach to testing and g
.ot assessment or weight of
Biological Framework for Establishing evidence assessment ] Category C
Relevance Scientific Confidence in NAMs -4 Exposure
Is the information provided What is the context in ‘»
sufficient to address which the NAM is P Category D
the regulatory endpoints intended to be used? S E
of interest? ) b Xposure
. ) Preregulatory screening e
Technical Data Integrity Describe the relationship and prioritization R E
izati between the information 3 ’
Characterization and Transparency g by e FAM and Chemical grouping P
Hazard identification

the regulatory endpoints
being addressed.

Quantitative risk assessment

Is the technical performance,
including the level of
A framework for establishing scientific confidence in new approach methodologies uncertainty, acceptable?
- -

Dy
%@% van der Zalm et al. Archives of Toxicology (2022) 96:2865-2879

Unilever
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Economic barriers - top/down planning

Validation is a common good and should
be sponsored by all the stakeholders?

Perceived business risk and uncertainty associated with building NAM dl

capability and capacity
m Agree ®m Disagree ™ No opinion

* Increased public funding for method validation (OECD workshop Dec 2023)

The validation should be funded by

 Who should support method validation? Funding of validation should not the test method developer?
be left to the method developer only (in the range of 200K - 500K Euros, “'
depending on the complexity of the assay) m Agree m Disagree ® No opinion

« Aviable business case for CROs is needed to switch away from animal Labiratomes pcticirutug Jnm aldution

study should not have a commercial interest
in the method?

studies to NAM-based approaches

B
* Need forsignificant investment in training and resources from all ~

m Agree ® Disagree ® No opinion

stakeholders (regulators, industry, CROs)

W

Unilever

Source: OECD stakeholders’
survey
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How can we further accelerate the transition - initial thoughts

1. Build confidence in NAM- 2. Co-create NAM best practice 3. Update toxicological training
based frameworks by through open industry: regulator toinclude NAM-based
validating whether or not scientific dialogue using NGRA approaches and frameworks

Risk Assessment Process

they’re ‘fit for regulatory use’ case studies

'Y
v
I OC S Risk Assessment
o e o Conclusion
o ) Collate Existing Exposure Biological activity Exposure
‘ Scientific Committees mA — Information . Estimation ’ characterisation ‘ Refinement .
...............

0: Master Class and Risk Assessment Overview

[ Fitness for Purpose l

Human
Biological
Relevance

Technical
Characterization

A framework for establishing scientific EURL -.u @
° ° . ECVAM
confidence in new approach methodologies g Lt el s Eurcpen Pt , 4

Independent Review

Framework for Establishing
Scientific Confidence in NAMs

%AFSA Master Class Modules

@) OECD

internation.

al Cooperation Global Regulatory Environment
on Cosmetics Regulation - .

YAFSA

% COLLABORATION

& ECHA

| EUROPEAN

27 cosmetic Productand 10 cosmetic & Chemical 5
INTERNATIONAL Ingredient Manufacturers Trade and Research Associations NGOS
COLLABORATION ON Amorepacific Inolex CAC, Cosmetics Alliance Canada CFI, Cruelty Free
BASF Innospec CE, Cosmetics Europe International
COSMETICS SAFETY Beiersdorf Kao CTPA, Cosmetic, Toiletry & Perfumery Assoc, (UK) | HSI, Humane Society
gg;':e E%’“f”?‘ (J&J) EFfCI, European Federation for ::3‘:”:::5"3 for
. s . réal G tic | dient: :
A Global Not-for-Profit Organization Coty Lo o e re ssoton InViro Sciences
Croda i ‘ PCRM, Physicians
b Lo o IFRA, Inernational Fragrance Association oot
L o Edgewell Reckitt JCIA, Japan Cosmelic Industry Association Responsible Medicine
oo eei i ] i el CASIC, L. i i
il - . E Evonik , Latin American Cosmetic, Personal Care PSCI, Peta Science
Mission: to facilitate acceptance of animal-free safety assessments Evonik oo e o e DS Pt Selernce el
through Research, Education, and Regulatory Engagement o oy PCPC, Personal Care Products Council (US)

IFF Unilever RIFM, Research Institute for Fragrance Materials
Wella



https://link.springer.com/article/10.1007/s00204-022-03365-4
https://link.springer.com/article/10.1007/s00204-022-03365-4
http://www.afsacollaboration.org/wp-content/uploads/2023/08/BCF-Map-PURPLE-Updated-AUG2023.jpg
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Conclusions

1. A globaltransitionis underway as use of animal-free safety science increases & moves
beyond innovators/early adopters; however, the progress has been slow

2. Translating NAMs into regulatory frameworks is facing scientific/technical,
social/cultural, legislative/regulatory & economic barriers

3. Can we examine how these barriers can be overcome to drive wider exploitation and
acceptance of the modern safety science? Can we define short-, mid-, long-term plans?

s Hazard
£ identification and 10
H characterisation
i 1 ofingredients =~ rontotsepartore
) alll a2 e R bindin Risk Assessment 75
C l lt of Bioactivity
- - o o F F e Ratio (BER)
of ingredient m“‘“h“m }‘ B = ‘
due to Reponse b= %

o, aleys 1oxep

exposure
Exposure models Exposure estimatiol
Consumer (PBK, free/tota The BER/MOE is defined as

Safe Dose Exposure concentration] the ratio of the P D nd the
in Humans characterlsatlon\/: ] relevant exposure estimate 25

NOAEL -+ .-' -
ol 10 - 1000 ' . 0
= : | Innovators Eany Early Late Laggards
25% Adopters Majority Majorlty 16 %

13.5% 34%
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