Next Generation Risk Assess

Emerging Best Practice & Opportun
for Reqgulatory Use -

Dr Gavin Maxwell, gavin.maxwell@unilever.c
17t June 2026, SOT RASS Risk Assessment .



mailto:gavin.maxwell@unilever.com

Next Generation Risk Assessment:
Emerging Best Practice & Opportunities for Regulatory Use

1. Next Generation Risk Assessment
a) NGRA Paradigm Shift
b) Emerging Best Practice

2. Opportunities for Regulatory Use
a) Cosmetics
b) Chemicals
c) Medicines

3. Have we reached a tipping point?
a) Tipping point concept }5-
b) Where are we?

4. Accelerating the paradigm shift



Next Generation Risk Assessment (NGRA) Paradigm Shift Unilerer
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Next Generation Risk Assessment (NGRA) concepts
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Toxicity Testing in the 21st Century: A Vision and a Strateqy | The National Academies Press a



https://nap.nationalacademies.org/catalog/11970/toxicity-testing-in-the-21st-century-a-vision-and-a

Unlever

Milestones in US TT21c vision implementation

2008-2012

Tox 21 collaboration
(EPA, NCATSs,
NIEHS/NTP, FDA) to
develop more
human-relevant
approaches for
evaluating chemical
toxicity

2016

Frank R. Lautenberg
Chemical Safety
Act amendments to
TSCA directs EPA to
reduce and replace
animal testing and
promote alternative
methods

2018-present

Toxic Substances
Control Act (TSCA)
strategic plan &
NAM list
operationalize the
Lautenberg Act’s
alternative testing

2019-present

EPA NAMs Work
Plan to phase
regulatory use of
NAMSs and, in so
doing, eliminate
mammalian testing
by 2035. Reinstated
in 2026.

New Approach

i



Applying the NGRA concepts to safety assessment: Unilover-
alm Is protection, not prediction

Distributions of Oral Equivalent Values and Predicted Chronic Exposures
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences, 117, 348-358



US EPA Next Generation Blueprint Tiered Testing Framework Undever
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and Systems Modeling y Systems and Susceptible Populations
v + v
Estimate Point-of-Departure Estimate Point-of-Departure Estimate Point-of-Departure
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Figure 2. Tiered testing framework for hazard characterization. Tier 1 uses both chemical structure and broad coverage, high content assays across multiple cell types
for comprehensively evaluating the potential effects of chemicals and grouping them based on similarity in potential hazards. For chemicals from Tier 1 without a de-
fined biclogical target / pathway, a quantitative point-of-departure for hazard is estimated based on the absence of biological pathway or cellular phenotype perturba-
tion. Chemicals from Tier 1 with a predicted biological target or pathway are evaluated Tier 2 using targeted follow-up assays. In Tier 3, the likely tissue, organ, or
organism-level effects are considered based on either existing adverse outcome pathways (AOP) or more complex culture systems. Quantitative points-of-departure
for hazard are estimated based on the AOP or responses in the complex culture system.
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The Next Generation Blueprint of Computational
Toxicology at the U.S. Environmental Protection Agency
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Accelerating the Pace of Chemical Risk Assessment (APCRA) case Unilonser
studies demonstrate the feasibility of NGRA approaches
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Figure 1. Overall workflow of the case study. This case study includes 448 substances with exposure predictions, in vitro assay data, HTTX information using the httk R
package, and in vivo hazard information. The 50th and 95th percentile from the Monte Carlo simulation of interindividual toxicokinetic vaniability were used to esti-
d equivalent doses (AEDs), and the minimum of either the ToxCast or HIPPTox d AEDs selected as the PODyayy s OF PODyy s s The
POD a0 e5timates were compared with the fifth percentile from the distribution of the POD,4i 501 Values obtained from multiple sources to obtain the log;, POD ratio.
The logis bioactivity-exposure ratio (BER) was obtained by comparing the PODyawm estimates to exposure predictions. All values used for computation were in logi,-mg/
kg-bw/day units

Paul-Friedmann et al. 2020 APCRA
‘retrospective’ case study - To elucidate whether a
“region of safety” , i.e. a threshold below which no
bioactivity or toxicity would be anticipated, can be
identified using NAMs for a list of chemicals with
existing human health evaluations.
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Paul-Friedmann et al. 2025 APCRA
‘prospective’ case study - To demonstrate

how NAM data and classical toxicological
studies can be used to inform the hazard and
safety profile of chemicals with limited or
unclear toxicological data 8
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Cosmetics: milestones in regulatory use of NAMs/NGRA

1998 - Present

Cosmetics Animal
Testing bans (45
countries and 12 US
states) drive
iInvestment in non-
animal safety and
replacement
mindset’

2019

SEURAT-1Systemic
Toxicity framework
adaptation of tiered
hazard assessment
frameworks to
allow exposure-
driven safety
assessment

2021

International
Cooperation on
Cosmetic
Regulation (ICCR) -
definition of NGRA
principles to pave
the way for
regulatory use

2023-25

Inclusion of
SEURAT-1
framework in SCCS
Notes of Guidance
enables
submission of first
Cosmetic NGRA
dossier for BP4

Unlever

10



Cosmetic Animal Testing Bans (45 Countries & 12 US states)  Unadlver
drive adoption of NGRA approaches & replacement mindset

Mationwide ban on all cosmetic testing on animals
Partial ban on cosmetic testing on animals’

Ban on the sale of cosmetics tested on animals

3:“,., https://en.wikipedia.org/wiki/Testing_cosmetics_on_animals#cite_note-1

Mo ban on any cosmetic testing on animals

Unknown byl S
i ool A ke 11
some methods of testing are excluded from the ban or the laws vary within the country
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SEURAT-1NGRA framework: tiered testing to
support human health safety assessment
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Standardising global best practice for NGRA for Cosmetics Safety: Uniloner
International Cooperation on Cosmetics Regulation (ICCR) reports

Identified use
scenario

Identified molecular structure

* Removed any in vivo
data or in vitro data
generated as a result of
findings in animals

Not possible

International Cooperation Collected existing data* to exit with
on Cosmetics Regulation TC

Performed PBK modelling,
considered relevant metabolites

ry Toxicology and Ph 1! ?

ELSEVIER jonamal homepaga: s sl comceaiahmiah

. Generic hypothesis: Biological activity measured
Paving the way for of next risk tosafety [ using a broad suite of human-relevant test systems
decision-making for cosmetic ingredients . . .

is only observed at concentrations in excess of
those experienced systemically by consumers

MP. Dent ™, E. Vaillancourt *, RS, Thamas ", P.L Carmichael *, G. Ouedraogn”, H. Kojima ",

J.Barroso, I Ansell”, T 5. Barton-Maclaren °, 5 H_ Bennekou *, K. Boekelheide |, 1. Ezendam/,

J. Field ", 5. Fitzpatrick ", M. Hatao', R. ", M. Lorencini ', C. Mahony .

E. Moatemayor ", R. Mazaro-Costa”, J. O V. Rogiers, D. Smegal ", R. Taalman',
er

# Assays covering specific MIEs or pathways of concern discussed

High-Throughput Assays covering specific were:
Transcriptomics MIEs or pathways of '
concern# Phenoxyethanol: Published data, predominantly ToxCast

Coumarin: in vitro pharmacological profiling, BioMap, Cell Stress

Assessment based on lowest paint of departure (Baltazar et al, 2020)

Remaining concerns {i.e. low
bioactivity:exposure ratio, highly specific MoA)
identified?

Neither case study progressed to this level; however, if a
decision could not be made based on the lowest point of

Further assessment Document risk departure this is the next logical step for the assessment
of MoA of concern assessment, certainty
using higher-tier tools assessment

iy

https://doi.ora/10.1016/i.yrtph.2021105026 Fig. 3. Common components in the application of the SEURAT-1 risk assessment workflow to two case study safety assessments for systemic effects.

Paving the way for application of NGRA to safety decision-making for cosmetic ingredients
13
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EU Scientific Committee for Cosmetics Safety (SCCS) created a ‘safe Unileaer
space’ to explore ab initio use of NGRA approaches for Cosmetics Safety

Cosmetics Europe

the personal care association
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Figure 6. Framework of the New Generation Risk Assessment (NGRA) (adopted from structure
Berggren et al.,2017 and Dent et al., 2018). TTC: Threshold of Toxicological Concern; MoA:
Mode of Action. Copyright from Elsevier, first published in Computational Toxicology, 4, 2017.
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T wtten rocesdre on 15 Hay 2023 Risk evaluation and
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The corrigendum 1 was adopted during plenary meeting on 26 October 2023, and documentation

the 2 by written on 21 2023
Fig. 1: NGRA case study workflow for 5% BP-4 in sunscreen body lotion
Adapted from Berggren et al. (2017) and Dent et al. (2021); ® Middleton et al. (2022), ® Cable et al. (2024)

SCCS Notes of Guidance for the Testing
of Cosmetic Ingredients and their
Safety Evaluation 12th revision

Making safety decisions for a sunscreen
active ingredient using next-generation risk
assessment: Benzophenone-4 case study

https://doi.org/10.14573/altex.2501201

SCCS 12th revision Notes of guidance

14
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Skin Sensitisation: applying an NGRA mindset
to validation & OECD guidance development
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Test Guideline No. 442C
In Chemico Skin Sensiisation

=

Test Guideline No. 442D
In Vitro Skin Sensitisation

//

Test Guideline No. 442E
In Vitro Skin Sensitisation

//

Guideline No. 497
Defined Approaches on Skin Sensitisation
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OECD Integrated Approaches to Testing & Assessment (IATA) & guidance (),.i0o000
are driving global standardisation of NGRA for chemical safety

IATA combine multiple sources of information to conclude on the toxicity of chemicals
and are developed to address a specific regulatory scenario or decision context.
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Defined Approaches Evidence for Chemical Physiologically Guidance on (Quantitative) Structure
for use in IATA Assessment Based Kinetic (PBK) reporting elements for  Activity Relationship
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Unilever NGRA frameworks for chemical safety assessment
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1. Next Generation Risk Assessment
a) NGRA Paradigm Shift
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2. Opportunities for Regulatory Use
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c) Medicines
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b) Where are we?
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Medicines: milestones in regulatory use of NAMs/NGRA

2010 - present 2022

2023-present
FDA New

Alternative Method

Program — agency
wide program to
drive adoption of
3Rs methods for

regulatory use

FDA Modernization
Act 2.0 replaced
older language
referring to
‘preclinical tests,
including tests on
animals’ with
‘nonclinical tests’

Micro physiological
systemics (MPS)
program for drug
safety and efficacy
assessment

NIH/NCATS, FDA,

Advancing Alternative Methods at FDA
14 Nov 2023 — Advancing Alternative Methods at
FDA. Advancing Alternative Methods at FDA....

& U.S. Food and Drug Administration...

2025

FDA Roadmap to
Reducing Animal
Testing in
Preclinical Safety
Studies — stepwise
strategy to reduce
animal testing in
preclinical safety

Reducing Animal
Testing in
Nonclinical Studies
‘tear Ons Frogress and ine Fatk Fanvand
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US FDA Roadmap to Reducing Animal Testing in Preclinical Safety Unilener
Studies & NIH prioritization of human-based research technologies

Roadmap to Reducing Animal
Testing in Preclinical Safety Studies

Executive Summary

ic, stepwise approach §
roach med

s whic ally recognized safe in hu aspinn
crves ompounds which have appeared n amimal
trials (5). These examples highight basic physiologic differences betwean

bout animals testing, there has been
gies (NAMSs). NA!

Rec signaled Congres:

2 = imultaneously open to reguiatory innovation. In
late 2022, Congress passed the FDA Modermizatio use o

2.0 which explicitly authoriz

sant survey finding that >85% of both
experiments shoukd be phased out in faver of

FDA Announces Plan to Phase Out Animal

FDA Roadmap outlines strategic,
approach to reduce animal testing in
preclinical safety studies using New

Approach Methodologies (NAMs):
* organ-on-a-chip systems
+ computational modelling
* advanced in vitro assays

FDA will accelerate the validation &
adoption of NAMs by partnering
with federal agencies like NIH & VA
through ICCVAM

The FDA roadmap seeks to:

* enhance public health

» streamline drug development

* ensuring safer therapies reach
patients faster

» position FDA as a global leader in
modern regulatory science and
innovation

Testing Requirement for Monoclonal Antibodies

and Other Drugs | FDA

NIH to prioritize human-based research technologies

NIH fis

“For decades, our biomedical research
system has relied heavily on animal
models. With this initiative, NIH is ushering
in a new era of innovation,” said NIH
Director Dr. Jay Bhattacharya. ”

NIH to prioritize human-based research
technologies | National Institutes of Health (I;lgH)
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European Medicine Agency (EMA) has created ‘safe spaces’ to

Ui

novel use of NAMs/NGRA approaches to reduce animal testing

EUROPEAN MEDICINES AGENCY

ENCE MEDICINES HEALTH

Medicines ~ Human regulat:

Veterinary regulato

a

& networks ~ Aboutus -

Home > Human regulatory: overview > Research and development > Ethical use of animals in medicine testing
> Regulatory acceptance of new approach methodologles (NAMs) to reduce animal use testing

Regulatory acceptance of new approach methodologies

-C Share

(NAMs) to reduce animal use testing

New approach methodologies (NAMs) refer to novel methods that are compliant with the so-called 3Rs principles for the ethical use of animals in medicine
testing across the European Union (EU). '3Rs' stands for replacement, reduction and refinement of animal use. The Eurcpean Medicines Agency (EMA)
supports the regulatory acceptance of these new approach methodologies, This ensures NAMs are sclentifically sound and can be used In regulatory decision-

making.

T e
( Human } | Veterinary )

Briefing meetings within EMA's Innovation Task Force (ITF)
EM# halds brisfing mestings with new epproach methodalogy [NAM) developers.

Scope

Thase maetings nost infermal discussions on MAM development and readiness for regulatory
acceptance.

They Leke place withia EM&'s Innovaticn Task Force (IT). This sravides develapers with &
farum fo- ety dalogue with EMA 2 innavative medicinas and novel methodelogics.

Applications are free of charge,
Outcome
EM& shares corfidental meating monutes with participasng develapess.

For more information on EMA's Inravation Task Force ([TF), sze:

* Supparting innevation

Experts from the Eurpesn medicines ragulatory network als pariciosts in thess discussions.

Scientific advice

EMA enables new approach methodology [NAM) developers to esk its Scentific Advice Warking
Party specific sciertific snd regulatary questians.

These questi can refer to the pi t and use of NAMs.

Scope

Outcome

EMA's CHMF or CWIMP issues a cenfidential final advice letter contalning answers to the spacific
questlons that developers ralsed.

= Reguesting sclsnt
= Sclentfic advice for

a

or pretecs| asslstance from EMA
rinary medicinges

Voluntary submission of data

Scope

Under the voluntary submission of data procedure, new approach methodology (NAM)
developers can submit data obtained by using a NAM.

EMA does not use data generated with the NAM as part of its regulatory decision-making
process, for instance within a MAA procedure. However, EMA evaluates these data
independently.

This is for the purpose of NAM evaluation for possible future regulatory acceptance. It also aims
to help EMA develop a better understanding of the potential added value of NAMs.

The voluntary submission of data procedure is also known as the safe harbour approach. This is
because there is no 'penalty” in a regulatory sense for submitting the data (even if it does not
concur with animal data).

Outcome

This procedure can allow the generation, compilation and review of data to help define and / or
fine-tune a context of use for a NAM.

This also helps evaluate the readiness and limitations for regulatory acceptance of the NAM
within @ specific context of use.

In addition, it allows regulators to gain confidence in NAM data.

Moreover, this approach may help EMA draft qualification criteria for NAMs based on a context-
of-use

Qualification

New approach methodology (NAM) developers can apply for CHMP qualification.

Scope

They can do so if they have generated sufficient and robust data.This is needed to
demonstrate the utility and regulatory relevance of a NAM for a specific context of use.

A context of use describes the circumstances under which the NAM is applied in the
assessment of human or veterinary medicines.

A qualification team composed of EMA and experts from the European medicines regulatory
network then assesses the data submitted to support the use of the NAM within medicine
development.

For NAMs to be qualified in veterinary medicines development, the qualification procedure is
carried out within the request for general scientific advice for veterinary medicines.

Qutcome

EMA's CHMP can issue qualification advice on protocols and methods with the aim of moving
towards a positive qualification opinion.

Based on CHMP's advice, EMA may propose a letter of support even when it cannot yet qualify
a NAM.

This letter signals that EMA considers the preliminary data received to be promising. It can also
raise awareness of the method proposed. Moreover, it can indicate EMA expectation to receive
data that can further support a positive qualification opinion.

context of use in drug development.

Before adopting a qualification opinion, the CHMP makes its evaluation open for public
consultation by the scientific community.

To ensure public awareness, EMA publishes all qualification opinions.

Reqgulatory acceptance of new approach methodologies (NAMs) to reduce animal use testing | European Medicines Agency (EMA)

eV
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Have we reached a tipping point wrt regulatory use of NGRA?

Tipping Point
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2. Opportunities for Regulatory Use
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