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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

b) Where are we?

4. Accelerating the paradigm shift
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ƙ¢ǊŀŘƛǘƛƻƴŀƭΩ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ

ΨbŜȄǘ DŜƴŜǊŀǘƛƻƴΩ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ

Next Generation Risk Assessment (NGRA) Paradigm Shift



Next Generation Risk Assessment (NGRA) concepts

4Toxicity Testing in the 21st Century: A Vision and a Strategy | The National Academies Press  

https://nap.nationalacademies.org/catalog/11970/toxicity-testing-in-the-21st-century-a-vision-and-a
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2008 -2012

Tox 21 collaboration 
(EPA, NCATs, 

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

2019-present

EPA NAMs Work 
Plan to  phase  

regulatory use of 
NAMs and, in so 
doing, eliminate 

mammalian testing 
by 2035. Reinstated 

in 2026.

2018-present

Toxic Substances 
Control Act (TSCA) 

strategic plan & 
NAM list 

operationalize  the  
Lautenberg  !ŎǘΩǎ 
alternative  testing 

mandate

Milestones in US TT21c vision implementation
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ÅIf no bioactivity is observed at 
relevant exposures, there can 
be no adverse effects. 

ÅNo need to predict the results 
of high dose toxicology studies 
in animals.
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117 , 348-358

Applying the NGRA concepts to safety assessment : 
aim is protection, not prediction
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US EPA Next Generation Blueprint Tiered Testing Framework

https://pubmed.ncbi.nlm.nih.gov/30835285/  

https://pubmed.ncbi.nlm.nih.gov/30835285/
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Accelerating the Pace of Chemical Risk Assessment (APCRA) case 
studies demonstrate the feasibility of NGRA approaches  

Paul-Friedmann et al. 2020 APCRA 
ΨǊŜǘǊƻǎǇŜŎǘƛǾŜΩ ŎŀǎŜ ǎǘǳŘȅ - To elucidate whether a 
άǊŜƎƛƻƴ ƻŦ ǎŀŦŜǘȅέ Σ ƛΦŜΦ ŀ ǘƘǊŜǎƘƻƭŘ ōŜƭƻǿ ǿƘƛŎƘ ƴƻ 
bioactivity or toxicity would be anticipated, can be 
identified using NAMs for a list of chemicals with 
existing human health evaluations.

https://apcra.net/case -studies/

Paul-Friedmann et al. 2025  APCRA 
ΨǇǊƻǎǇŜŎǘƛǾŜΩ ŎŀǎŜ ǎǘǳŘȅ - 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

Led by: 

https://doi.org/10.1093/toxsci/kfz201
https://doi.org/10.1093/toxsci/kfz201
https://doi.org/10.1093/toxsci/kfz201
https://apcra.net/case-studies/
https://apcra.net/case-studies/
https://apcra.net/case-studies/
https://doi.org/10.1093/toxsci/kfaf019
https://doi.org/10.1093/toxsci/kfaf019
https://doi.org/10.1093/toxsci/kfaf019
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1998 - Present  

Cosmetics Animal 
Testing bans (45 

countries and 12 US 
states ) drive 

investment in non -
animal safety and 
ΨǊŜǇƭŀŎŜƳŜƴǘ 
ƳƛƴŘǎŜǘΩ

2019

SEURAT-1 Systemic 
Toxicity framework 
adaptation of tiered 
hazard assessment 

frameworks to 
allow exposure -

driven safety 
assessment

2021

International 
Cooperation on 

Cosmetic 
Regulation (ICCR) ς 
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 

Cosmetics : milestones in regulatory use of NAMs/NGRA



Cosmetic Animal Testing Bans (45 Countries & 12 US states) 
drive adoption of NGRA approaches & replacement mindset
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https://en.wikipedia.org/wiki/Testing_cosmetics_on_animals#cite_note -1

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


12https://doi.org/10.1016/j.comtox.2017.10.001  

SEURAT-1 NGRA framework: tiered testing to 
support human health safety assessment

Ab initio chemical safety assessment: A workflow based 
on exposure considerations and non -animal methods

https://doi.org/10.1016/j.comtox.2017.10.001


Standardising global best practice for NGRA for Cosmetics Safety: 
International Cooperation on Cosmetics Regulation (ICCR) reports

13

https://doi.org/10.1016/j.yrtph.2021.105026  

Paving the way for application of NGRA to safety decision -making for cosmetic ingredients

https://doi.org/10.1016/j.yrtph.2021.105026
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9¦ {ŎƛŜƴǘƛŦƛŎ /ƻƳƳƛǘǘŜŜ ŦƻǊ /ƻǎƳŜǘƛŎǎ {ŀŦŜǘȅ ό{//{ύ ŎǊŜŀǘŜŘ ŀ ΨǎŀŦŜ 
ǎǇŀŎŜΩ ǘƻ ŜȄǇƭƻǊŜ ŀō ƛƴƛǘƛƻ ǳǎŜ ƻŦ bDw! ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ /ƻǎƳŜǘƛŎǎ {ŀŦŜǘȅ

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

Making safety decisions for a sunscreen 
active ingredient using next -generation risk 

assessment: Benzophenone -4 case study

SCCS Notes of Guidance for the Testing 
of Cosmetic Ingredients and their 

Safety Evaluation 12th revision

SCCS 12th revision Notes of guidance

https://doi.org/10.14573/altex.2501201
https://health.ec.europa.eu/publications/sccs-notes-guidance-testing-cosmetic-ingredients-and-their-safety-evaluation-12th-revision_en
https://health.ec.europa.eu/publications/sccs-notes-guidance-testing-cosmetic-ingredients-and-their-safety-evaluation-12th-revision_en
https://health.ec.europa.eu/publications/sccs-notes-guidance-testing-cosmetic-ingredients-and-their-safety-evaluation-12th-revision_en
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Skin Sensitisation: applying an NGRA mindset 
to validation & OECD guidance development

https://aopwiki.org/aops/40

https ://doi.org/10.1016/j.yrtp
h.2020.104721

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

https://aopwiki.org/aops/40
https://doi.org/10.1016/j.yrtph.2020.104721
https://doi.org/10.1016/j.yrtph.2020.104721
https://doi.org/10.1016/j.yrtph.2020.104721
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-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-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-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-to-be-used-within-integrated-approaches-to-testing-and-assessment_9789264274822-en


OECD Integrated Approaches to Testing & Assessment (IATA) & guidance 
are driving global standardisation of NGRA for chemical safety

17https://www.oecd.org/en/topics/sub -issues/assessment -of-chemicals/integrated -approaches -to-testing -and -assessment.html

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.

Guiding principles for 
establishing a Weight of 
Evidence  for Chemical 

Assessment

Guidance document 
on reporting of 

Defined Approaches 
for use in IATA

Guidance document 
on reporting of 
Physiologically 

Based Kinetic (PBK) 
models

(Q)SAR Assessment 
Framework: Guidance for 
(Quantitative) Structure 

Activity Relationship 
models and predictions

Omics Reporting 
Framework (OORF): 

Guidance on 
reporting elements for 

omics data

https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
https://www.oecd.org/en/topics/sub-issues/assessment-of-chemicals/integrated-approaches-to-testing-and-assessment.html
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Developmental & Reproductive

InhalationSkin Sensitisation

Systemic   

Unilever NGRA frameworks for chemical safety assessment

Cable et al. 2025

Reynolds et al. 2021

Muller et al. 2025

de Ávila et al. 2025

Wood et al 2024

.Rivetti et al. 2025  

Environmental Safety

Occupational Safety

https://academic.oup.com/toxsci/article/204/1/79/7927845
https://doi.org/10.1016/j.yrtph.2021.105075
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2025.1602065/full
https://doi.org/10.3389/ftox.2025.1426132
https://doi.org/10.1016/j.tox.2024.153835
https://doi.org/10.1002/ieam.4763
https://doi.org/10.1002/ieam.4763
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2025

Strategy to 
Replace, Reduce, or 
Refine Vertebrate 

Animal Testing 
under Canadian 
Environmental 
Protection Act 

(CEPA)

2025

UK Replacing 
Animals in 

Science Strategy

Note:  UK strategy also 
addresses human and 
veterinary medicines

2026

EU Commission 
Roadmap 

towards phasing 
out animal testing 

for chemical 
safety 

assessment

Chemicals: strategies/roadmaps aim to enable 
widespread regulatory use of NAMs/ NGRA

Strategy to replace, 
reduce or refine 
vertebrate animal 
testing under CEPA

Replacing animals 
in science:

Roadmap towards 
phasing out animal 
testing for chemical 
safety assessments 

https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/implementing-modernized-cepa/strategy-replace-reduce-refine-vertebrate-animal-testing.html
https://assets.publishing.service.gov.uk/media/690e073c896fad804b050fa6/replacing_animals_in_science_strategy-web-version.pdf
https://assets.publishing.service.gov.uk/media/690e073c896fad804b050fa6/replacing_animals_in_science_strategy-web-version.pdf
https://single-market-economy.ec.europa.eu/publications/roadmap-towards-phasing-out-animal-testing-chemical-safety-assessments_en
https://single-market-economy.ec.europa.eu/publications/roadmap-towards-phasing-out-animal-testing-chemical-safety-assessments_en
https://single-market-economy.ec.europa.eu/publications/roadmap-towards-phasing-out-animal-testing-chemical-safety-assessments_en
https://single-market-economy.ec.europa.eu/publications/roadmap-towards-phasing-out-animal-testing-chemical-safety-assessments_en
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2010 - present

Micro physiological 
systemics (MPS) 

program for drug 
safety and efficacy 

assessment

 NIH/NCATS, FDA, 
DARPA

2022

FDA Modernization 
Act 2.0 replaced 
older language 

referring to 
ΨǇǊŜŎƭƛƴƛŎŀƭ ǘŜǎǘǎΣ 
including tests on 
ŀƴƛƳŀƭǎΩ ǿƛǘƘ 
ΨƴƻƴŎƭƛƴƛŎŀƭ ǘŜǎǘǎΩ

2023 -present

FDA New 
Alternative Method 
Program ς agency 
wide program to 
drive adoption of 
3Rs methods for 
regulatory use

2025

FDA Roadmap to 
Reducing Animal 

Testing in 
Preclinical Safety 
Studies ς stepwise 
strategy to reduce 

animal testing in 
preclinical safety

Medicines : milestones in regulatory use of NAMs/ NGRA


