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9 principles of NGRA from ICCR for cosmetic risk assessment
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New paradigm now translated into NGRA workflows in EU
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- Frameworks of non-animal approaches (NA) to chemical safety in US
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EPA Work Plan Launched June 2020
SEPA i

Environmental Topics Laws & Regulations About EPA

Tox21/ToxCast
~700 HTS Biological Pathways Assays

Related Topics: Safer Chemicals Research CONIACTUS  SHARE ':,.f,:’ ’ (&4)

EPA New Approach Methods Work Plan:
Reducing Use of Animals in Chemical Testing

if you have feedback about
the EPA New Approach
Methods Work Plan please
contact NAM@EPA. gov

Resources

* New Appreach Methods
flork Plan for Reducing

https://www.epa.gov/ch
. . . EPA uses information from a broad range of animal tests to evaluate the potential risks of chemicals,
e m | C a I - re S e a rc h /t OX | C | ty_ assess potential impacts on the environment, and apprave chemicals for certain uses. Given the large the Use of Animals in

number of chemicals regulated by EPA, the number of animals used to generate the Chemical Testing
H necessary information is substantial. s New Approach Methods
orecasting
EPA's New Approach Methods (NAMs) Work Plan was created in response to EPA Administrator Andrew Véebinar
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- Non-animal approaches i mcreasmg zQ)J’ taken up in regulations
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US EPA to ‘eliminate all mammal study funding’ by 2035
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Weight of evidence B Noinformatio

US EPA Administrator Andrew Wheeler has signed a memo directing the
agency to eliminate all requests and funding for mammal studies by
2035, and reduce both requests and funding by 30% by 2025.

0 H Exceptions will have to be approved by the administrator on a case-by-
For 70% of subst_ances registered, at least | '
one non-animal approach used.

Lisa Martine Je
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In support of this, the EPA will award $4.25m in grants to five
universities to advance research on new approach methodologies
(NAMs). And Mr Wheeler has directed the Office of Chemical Safety and
Pollution Prevention (OCSPP) and the Office of Research and Development (ORD) to host a joint conference on




A growing number of cosmetic regulations with animal testing (AT)
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Increasing numbers of global consumers want their consumer
products not tested on animals+ transparency

Scientific, regulatory societal, and
ethical reasons are demanding
change; calls for Non-animal next
generation safety sciences
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Cruelty -Free NOT TESTED
and Vegan J Cruelty-Free VEGAN  ONANMALS




Chinese cosmetic regulations: Non-animal
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- Chinese scientific advances: Non-animal approaches (NA)

HERZEHED EPTTE (NA)

 Two NA scientific societies established from 2015
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1. The Society of Toxicological Alternative and Translational Toxicology ;ﬁé?ﬁg%gfﬁM“ﬁﬂﬁ%;i?ﬁﬁﬁé
(TATT), CSOT WG YO Ong W2 N0

2. The Society of Toxicity Testing and Alternatives (TTA), CEMS

« Sciences development with rising national funding and
more national NA programmes XERE£FEZRIH

« Annual NA national conferences from 2014 &£ A<
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- Can we use a new ingredient safely?
BA T AL &5 BHT A7

Can we safely use X% of ingredient Y
In product 27

ﬁﬁ] oJ l&( § éﬂi’.ﬁ 1X% E"]Jﬁ All safety assessments of product

‘-ﬁ'Y, EERZpg? ingredient are exposure-driven
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Consumer Exposure Understanding the potential
SHEERE hazards of the ingredients
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Maximising use of existing information and non- anlmal

approaches

1. Allavailable safety data

. Insilico predictions

.  Exposure-based waiving approaches’

2
3
4. History of safe use?
5. Read across
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Skin Penetration

Genotoxicity

Skin Sensitisation
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. Use of existing OECD in vitro approaches

(Skin and eye irritation; skin sensitization;

phototoxicity; mutagenicity)

"Yang C, Barlow SM, Muldoon Jacobs KL, et al. Thresholds of Toxicological Concern for cosmetics-
related substances: New database, thresholds, and enrichment of chemical space. Food Chem Toxicol.

2017;109(Pt 1):170-193. doi:10.1016/j.fct.2017.08.043

2Neely, T et al. “A multi-criteria decision analysis model to assess the safety of botanicals utilizing data
on history of use.” Toxicology international vol. 18,Suppl 1 (2011): S20-9. doi:10.4103/0971-6580.85882
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Quantltatlve in vitro to in vivo extrapolation
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A case study approach - human health safety assessment
required for...

0.1% COUMARIN IN FACE CREAM FOR EU MARKET
(NEW FRAGRANCE)

L
Assumed that: 0O 0O

- Coumarin was 100% pure

- no in vivo data was available such as
animal data, History of Safe Use (HoSU)
info. or Clinical data

- no use of animal data in Read Across

- In silico alerts known to be based on
animal orin vivo data or on the structure
of Coumarin itself were excluded

Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236-252
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Next-Generation Risk Assessment case study workflow for 0.1%
coumarin in face cream

Plasma C,.,,
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Baltazar et al., (2020) Tox Sci Volume 176, Issue 1, 236-252 17



The Margin of Safety Approach

PoD (Point of Departure)

c |

2 Exposure models NAM Point of departure
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NAMS used to predict biological activity based on chemical structure

Problem
Formulation

Collate

nexus

Derek @) OECD T
Existing E— . R
Information

In silico models to predict ;
Molecular initiating events —— ‘ : | Meteor
(MIEs) o

TOXICOLOGICAL SCIENCES, 165(1), 2018, 213-223

SOCi. Of T sci doi: 10.1093/toxsci/kfy144
TOXICO Og}' /Hx Advance Access Publication Date: July 18, 2018

F . \ 20 Years Research Articl
Slisheieelll  www.toxsci.oxfordjournals.org e

Using 2D Structural Alerts to Define Chemical
Categories for Molecular Initiating Events

Timothy E. H. Allen,* Jonathan M. Goodman,** Steve Gutsell,"
and Paul J. Russell’
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NAMS used to estimate internal concentration

GastroPlus®

. (Simulations Plus)
Local and systemic

i a0 fmﬁﬂ\
exposure estimates ADME & logP, f,p. Rep et
. (1.39,0.3,0.7)
([_use scenario ] Physico-
Chemical Hepatic Clearance
Exposure parameters to l
. . generate
Estimation Hepatocyte only
(929 L/n]
CYP Stability
Skin Penetration
Stable in all but
CYP2A6
Face Cream
Clinr Source
Data
—— in silico
El} = in vitro

Simulated plasma

concentration of 40
coumarin after dermal
exposure. 20
Moxon et al., (2020). Application of physiologically based
0 kinetic (PBK) modelling in the next generation risk

assessment of dermally applied consumer products.
0.002 0.004 0.006 Toxicology in Vitro Volume 63 20




-In vitro Bioactivity Characterisation to
Estimate PoD

1) In vitro bioactivity: cell stress panel

EIMEETE: R RRUINA
~40 Biomarkers; 3 Timepoints; 8 Concentrations; ~10 Stress
Pathways Hatherall et al., 2020 Toxicol Sci. 2020:176(1):11-33.

Stress pathways

Mitochondrial Toxicity
Oxidative Stress
DNAdamage
Inflammation

ER Stress

Metal Stress

Osmotic Stress

Heat Shock

Hypoxia

Cell Health

W, v EVoTED comPANY

e Biological readouts associated with anti-
proliferative and tissue remodelling
i | activities across all cell systems

i {ulatory effects at rel

o
concentrations

Data suggest that coumarin is not an anti- M
inflammatory compound

5 = v kT o s

|
V]
[}

o »‘?":J‘).&:.ﬁ\,

2) Immunomodulatory bioactivity: BioMap® Diversity 8 panel
TIRIATEYEM: BioMap®Diversity 8 1k

3) High-Throughput Transcriptomics (HTTr) using TempO-SEQ ™| auesrem
teChnOlogy % o0 " HepaRG 3D
BEREFEFERFAYM (HTTr)
Across the cell lines, coumarin resulted in limited gene- i
expression changes at concentrations below 100 uM, 2

0.001 0.0l 0l 1 10 100

Coumarin Concentration (uM)
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PubChem ToxCast

Determination of MoS using NAMs and risk assessment conclusion

Cell Stress Panel

Determine

102 LI S

Margin of
Safety

Concentration (M)
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In this case study:

The 5t percentile of the MoS

distribution ranged between
706 and 96738

« Weight of evidence suggested that the
inclusion of 0.1% coumarin in face cream is
safe for the consumer

22



Recent research has shown that for 417 out of 448 chemicals tested the
point of departure derived (PoD) from NAMS was more conservative than

the in vivo PoD (37— 777k, X TFa1¥SLL 77 A E IR, Eé’vﬁ?ﬁ ‘E%%‘)

United States: EPA, California EPA, NTR, CPSC
Canada: Health Canada
Europe: EChA, EFSA, JRC, INERIS, RIVM

Asia: Korea — Ministry of the Environment, Japan — Ministry of the Environment

Accelerating the Pace ol Chemical Risk Assessment

APCRA .8,

& Ministry of Health,Welfare and Labour, Singapore — A*STAR, Taiwan —

determinations

SAHTECH
. P o " $ oy
Australia: NICNAS 3‘ ﬂ.
° OECD v ik . e 0.
ASTAR HIPPTox ToxCast AC50
EC10 (uMm) : (wM)
Hepatic @
clearance and [ Apply high-
toxicokinetics
binding mmm—)  (httk)to get
mg/kg-bw/day

>

Bioactivity-exposure
ratio o
gcth et

o Epotast » PODMMI & s Al « POO et

! X 414/448 chemicals =
e 92% of the time this
o a] 2R -

S Epter OGS naive approach appears
W =5 .1, . conservative

) - T}

v‘v'.x | - “‘
M -5 3

.j'.’ . :'??w.\‘z. :

SRS

T ——
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Unilever, SEAC HISTORY F{18A &

SEAC is formed, bringing Unilever invests in a novel
together all Unilever’s long-term research
safety resources across programme to apply

consumer, occupational, modelling and informatics

environmental safety and approaches for safety and
sustainability. sustainability.
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NENMAERERIR. EIESE=4catarp

1961 1990 1994 2004 2016

The Unilever Board SEAC publishes its 100th In the last 10 years SEAC
establishes a mandatory research paper on non- scientists have published more
toxicological safety animal approaches for than 550 articles in peer-

clearance system for all assessing consumer safety. reviewed journals, some articles
company products. have been cited over 200 times
SEACK % 7 21004 £ F in literature.
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Scientific partnership &=51E
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[ 3 SCIENTIFIC RESEARCH TO UNDERPIN NEXT GENERATION RISK ASSESSMENTS
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Research |opics

More Unilever Collaborations can be found on https://tt21c.org/safety/
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The Unilever Partnership with EPA

The EPA Blueprint

@

Chemical Structure
and Properties

I l
' }

No Defined Biological Defined Biological Target
Target or Pathway or Pathway

Broad Coverage,
High Content Assay(s)

Multiple cell types
+/- metabolic competence

Tier 1 \

\_ |
0 !

Select In Vitro
Assays

4
4

Orthogonal confirmation

-/

&

4 |
Existing AOP J

! !
In Vitro

Assays for other KEs
and Systems Modeling

Organotypic Assays and
Microphysiological
Systems

Tier 3 \

Identify Likely Tissue,
Organ, or Organism Effect
and Susceptible Populations

TOXICOLOGICAL SCIENCES, 169(2), 2019, 317-332

i 10,109 a5
Athrnce Arvess Publicalinn Date: March 5, A9
Farum

SOT | &35

RatielCl  www iowscl oxfordjoumals.arg

FORUM
The Next Generation Blueprint of Computational
Toxicology at the U.S. Environmental Protection Agency

- Russells Thomas, Tlna Bahadon, T‘lmothy] Buck]ey,*Iohn Cowden,”

o the Unilever and EPA Collatoration Developing in Vilro and i Sllco
Ansenn—e

Progress o
Methods sor Tomiockogicms Risk
—— s s

4

i v

Estimate Point-of-Departure
Based on AOP

Estimate Point-of-Departure

Based on Biological Pathway or
Cellular Phenotype Perturbation

Estimate Point-of-Departure
Based on Likely Tissue- or
Organ-level Effect without AOP

SEPA L ol ———

Russell S Thomas et al., 2019. The Next Generation Blueprint of Computational Toxicology the U.S.

Environmental Protection Agency. Tox Sci 169(2):317-332.

SOT 2016

IT TRANSCRIPTOMIC
UG TANGE TED RAA.

New Approach
Methods Work Plan

e of amak

SOT 2017

171 A8

USA




Participated in EU TEAMs of Safety Sciences
EUToxRisk €30m (2016 - 2021)

Search Q

[#2:: | EUTOXRISK G i RiskHunt3R €24m (2021 - 2026)

2020 reszarch and innovation programme under grant agreement No

681002

New health Horizon 2020 research projects

Outcome of Horizon 2020 SC1 - Health - 2020 calls for proposals (October 2020)

High-Throughput Test methods Commercial Regulatory context
Assays exploitation

ADVANCING SAFETY ASSESSMENT OF CHEMICALS WITHOUT USE OF ANIMAL TESTING (BHC-11) - EU funding: € 594 m

EPAA - Industry/ Euro pean ONTOX Ontology-driven and artificial intelligence-based ~ Vrije Universtiteit Brussel (BE) 18
Commission Partnership since 2005 repeated dose toxicty testing of chemicals for

next generation risk assessment

RISK-HUNT3R RISK assessment of chemicals integrating HUman  Universtiteit Leiden (NL) 37
centric Mext generation Testing strategies
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Making predictions of toxicology at the MIE level
 Structural Activity Relationships
e RERES + Transition state modelling

« Neural Networks

« Confidence in predictions

Timothy E H Allen

Jonathan M Goodman, Steve Gutsell, Paul J Russell Mu'-tiple Ph DS, MSC prOjeCtS and a POSt DOC

31 April 2016

Unilever & University of Cambridge
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In Silico Guidance In Vitro Experiment

In Silico Guidance for In Vitro Androgen and Glucocorticoid Receptor ToxCast Assays
Timothy E. H. Allen, Mark D. Nelms, Stephen W. Edwards, Jonathan M. Goodman®, Steve Gutsell, and Paul J. Russell

International

Conferences Secondment to US EPA and joint publications 2020 LUSH Science Prize
29




Work with AFSA to develop NAMS education module on Risk
assessment process

A tiered and iterative approach is needed until sufficient
information has been collected to form a decision

Risk Assessment

Collate Existing » Exposure Biological activity Exposure » Conclusion

Information Estimation characterisation Refinement

1. Problem 2. Consumer Exposure 3. Predictive Chemistry 5. Internal Exposure 7. Integration into risk
Formulation assessment

4. Exposure Based 6. In Vitro Assay

Partner Organisations
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Unilever Collaborations in China
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Working with CFSA & ILSI Working with CAS Working with AMMS
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2016, China Molecular Simulation Investigation
on Molecular Initiating Events

. A

Partnering with scientists on risk-based approaches to food and cosmetic safety
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Communications with Chinese Regulatory Scientists in China
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Provincial Center for Disease Control and Prevention
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Partnering with regulators on risk-based approaches to food and cosmetic safety
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Workm with China’s future scientists

S JII HEF—RBERSE

, , Talent Development Poster prize winners at the
China-SOT/Unilever AAT Yy 2019 non-animal safety risk
Awards th =R A B Programme with Peking .
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CSOT-Unilever Toxicological Alternatives Awards

5 awards per year on non-
animal approaches

. A
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* The safety sciences move towards NAMs without animals

* Many non-animal approaches available: TTC, (Q)SAR/RA, HoSU and NGRA
FERTFZEMTTE: TIC, (QSAR/RA, ZEFERAKBRE, F— KRR EF

» Need to ensure quality/robustness of the non-standard (non-TG) work and to characterise
uncertainty to allow informed decision-making

* |nterdisciplinary team needed! Available tools can be integrated to make a safety decision;
* Shortcomings will be addressed by current and future research and more case studies &3 BJHF

RURESHEAARBRETE
* Regulations follow scientific advancement - increasing regulatory animal
testing ban, especially on cosmetics,

Summary &%

* Working together across all international stakeholders (including Chinese
regulatory scientists) is key to making progress
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Unilever China Consumer Product Safety Collaboration Center

BREMEREERE S mLEEER O
Unilever R&D Shanghai, China
Opening Ceremony: Friday 2" June 2017

.
Lispt®
Hlm .........
|
b T
-

« Consumer product safety
HAEFRRE

* Multi-stakeholder partnerships in China
55BN Z Tk G 1E

« Sharing expertise and scientific developments

PEZVHIRZARZED R RN G IE https://www.unilever.com.cn/about/uccpscc/
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