Next Generation Risk Assessment:
An industry perspective on the application
of toxicogenomics and the challenges for
Implementation
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Decision frameworks in NGRA
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% 23 A NextGeneration Risk Assessment Case Study for Coumarinin  Are nonanimal systemic safety assessments protective. A toolbox and
%%ﬁ Cosmetic Products. Baltazar et. al. 2020 Tox Sci 176 workflow Middleton et al 2022
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Objective Application of Omics for NGRA

wDetermination of Compounds primaMoA through

pathway analysis } Prediction
wUnderpinning AOP key events and MIEs

one treatment to a database of previously reported
gene signatures or to another sample.

wComparison of differentially expressed signatures frjm

biologically relevant dose

wDose response relationship and identification of } PrOteCtiOn

s 5 However :acceptance of omics data to support the hazard/safety assessment is still limited. Due
v a combination of complexity, rapid developments, no defined ground truth



Developing a Data driven AOP
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Example Classification approaches
Gene Signature / Gene Signature Database

A still an area of active development especially A Concerns around transferability across

seeing new developments in use of Al different cell lines
A Requires approaches that minimises FP rate

A Platform limitations of comparative
Databases

A Shown to be used for cosmetic relevant
Ingredientsg parabens Naciff et.al 2022

A Tends to provide clearer data on more potent
compounds due to stronger signal to noise
values

A Signatures for classifiers
GARD - skin sensitisation and
TGxDDI- Gentox

Screen Classify Optimise

Whole genome  Gene signature  HT platform
.
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Paradigm shift for systemic safetProtection not Prediction

Distributions of Oral Equivalent Values and Predicted Chronic Exposures

% @ Estmated Exposure The hypothesis underpinning
this type of NGRA is thét
S | there Is no bioactivity
’ observed at consumer
. relevant concentrations, there
& can be no adverse health
) effects.
28
f! Aligns to an exposure led
3] - . framework where estimates
g?g ingredients can be
8t ¢ determined
5 E'Fi)if {/\r/?trr? tﬁ;r'ﬁ(‘fty Thomas, Rotroff, et al. Tox.Sc2010
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Examples of ongoing or completed case studies for NAM/NGRA
BER based risk assessment or prioritisation

Science Approach Document

Bioactivity Exposure Ratio:
Application in Priority Setting and Risk Assessment

Health Canada

March 2021

Science Approach Document

Bioactivity Exposure Ratio:
Application in Priority Setting and Risk Assessment

Health Canada
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Science Approach Document

Bioactivity Exposure Ratio:
Application in Priority Setting and Risk Assessment

Health Canada

March 2021

Health
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Canada

https://www.canada.ca/en/environment-climate-change/services/evaluating-
existing-substances/science-approach-document-bioactivity-exposure-ratio
application-priority-setting-risk-assessment.htm|

@) OECD

Organisation for Economic Co-operation and Development

ENVICBC/MONO(2021)35

Unclassified English - Or, English

Series on Test
No. 349

17 October 2021
ENVIRONMENT DIRECTORATE
CHEMICALS AND BIOTECHNOLOGY COMMITTEE

Case Study on use of an Integrated Approach for Testing and Assessment
(IATA) for Systemic Toxicity of Phenoxyethanol when included at 1% in a body
lotion

N—~2

Cosmetics Europe

[2:2: ] EUTOXRISK

EU-ToxRisk

An Integrated European ‘Flagship’ Program
Driving i Toxicity Testing and Risk
forthe 21°* cemtury

Case Study 16 Reporting Template

Team: 2

Team Members: Barira Islam; Ugis Sarkans; Marcel Leist Alessandra

Rencaglioni; Jukka Sund; Andrew White,

Compaund ID: C5_16-02

‘Compaund Name: (4-Hydroxy-2,2,6,6-tetramethylpiperidin-1-ulloxidapyl
STEMFOL

Structure

Other Identifiers: CAS ID 2226-36-2; CHi
GHOCTE Y
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