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Next Generation Risk Assessment (NGRA)
New Approach Methodologies (NAMs)

NGRA is an exposure-led, risk assessment approach that
integrates New Approach Methodologies (NAMs) to assure
(human & environmental) safety without the use of animal testing

NAMs are any in vitro or computational (in silico) method
that enables mechanistically based chemical safety
assessment and contributes to the replacement of animals
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Applying the NGRA concept to Safety Assessment - PROTECTION no
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from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences, 117, 348-358
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Risk Assessment Outcome
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Reynolds et al. 2020. Comp Tox 16: 100138 adeaar
Baltazar et al. 2020. Toxicol Sci 176(1): 236-252

Hatherell et al. 2020, Toxicol Sci 176(1): 11-33

Identify lowest (most sensitive) point of departure, Identify realistic worst-case plasma exposure (C,,,.,)
expressed in yM expressed as uM

BIOACTIVITY The bigger the BER, the greater the
5 é:% BIOACTIVITY EXPOSURE RATIO = confidence that bioactivity will not

=
EXPOSURE occur in exposed consumers
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Case Studies Demonstrating Application
of Bioactivity as a Protective POD

Paul-Friedman et al., 2020
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A Companson of traditional margins of safety
and benchmark risk classifications
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NAM-based assessments can be at least as
protective as animal-based assessments

Cable et al., 2025
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From vision toward best practices

points of departure for application

in risk assessment using a uniform
workflow
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Unilever: ANAMs/NGRA Tiered Framework Approach:

The overall goal is a human safety risk assessment

TIER 1: Data Generation TIER 2: Refine Assessment

to Increase Decision

TIER O: Problem Formulation
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Certainty
Characterise the chemical /ﬁ
Exposure
[ Characterise the con:umaraxposura J refinement
scenarlo including Bioactivity »
generation of data N
Collate all available information relevant ADME generation e e in At XL L L L w3 —
(literature mining) i parameter uncertaintiesidentified a Tier 0 or S
Progress if datafor PBK Progress if \_ e
safety model safety .
decision can’t development decision can't N
: be made Further exposure refinement, e.g.
B ] "“Zfi?f: e

consideration of transporters,
metabolism ..etc... ' i

R

ifsafety decision
can be made

[ Exit J e made N J

Ll
Concentration [ph]

Concentration [pm]

Y

Exit
Safety Decision

r

Plasma Cmax Lowest
platform PoD

i Use of predictive tools (i.e. /in sflicoQSAR
models)

approaches such as Threshold of
Toxicological Concern (TTC)

[ Use of exposure-based waiving ]

{ Read Across J
Calculate BER

e % Exit
é i ffsafety decision can be made - [ Exit ]

ifsafety decision can be made
Unilleases




5
#

=t
%

@@Gg@.
Unilever

SERS - Safety, Environmental & Regulatory Science | Unilever R&D e

ANE

Soc1ety of Toxicological Sciences, 2025, 204(1), 79-95
Tox1cology https://doi.org/10.1093/toxsci/kfae159
academic.oup.com /t OXSCi Advance Access Publication Date: December 18, 2024
OXFORD -oup. Research article

Advancing systemic toxicity risk assessment: Evaluation
of a NAM-based toolbox approach

Sophie Cable*, Maria Teresa Baltazar, Fazila Bunglawala, Paul L. Carmichael, Leonardo Contreas, Matthew Philip Dent,

Jade Houghton, Predrag Kukic, Sophie Malcomber, Beate Nicol, Katarzyna R. Przybylak, Ans Punt, Georgia Reynolds, Joe Reynolds,
Sharon Scott, Dawei Tang, Alistair M. Middleton ([5)

Safety and Environmental Assurance Centre (SEAC), Unilever, Colworth Science Park, Sharnbrook MK44 11Q Unvted ngdom

“ ’ E\ physiologically based biokinetics

https://vyoutu.be/5Z2S8MnKp7g
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Tier 0:
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Tier 1:
Systemic-safety toolbox

Tier 2:
Refine Assessment
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INTERNATIONAL
COLLABORATION ON
COSMETICS SAFETY

International Cooperation
on Cosmetics Regulation
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on Cosmetics Regulation
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of cosmetic ingredients = decision-making for cosmetic ingredients
Matthew Dent", Renata Teixeira Amaral', Pedro Amores Da Silva®, Jay Ansell’, Fanny Boisleve’, M.P. Deat ™, E. Vaillaneourt*, LS. Thomis, P.L Carmichael”, G. Ouedraogo ’, H. Kojima ",
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Skin Sensitization Assessment:

Using New Approach Methods for Substances
in Cosmetics and Personal Care Products
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EPA 600/X-21/209"[" December 2021 | www.epa.gov/research

New Approach
Methods WorkPlan

WUiS! Environmental Protéetion Agency
Office of Research and Dévelopment
Office of Chemical Safety’and Pollution Prevention

December 202 |

New Approach Methods Work Plan (epa.gov)
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ECHA

EUROPEAN
CHEMICALS
V AGENCY

MECHA

EUROPEAN CHEMICALS AGENCY

Report on the European Chemicals
Agency’s “New Approach
Methodologies Workshop: Towards
an Animal Free Regulatory System for
Industrial Chemicals”

31 May — 1 June 2023, Helsinki,
Finland

towards-an-animal-free-

requlatory-system-for-industrial-

chemicals

I * I Environment and Environnement et
Climate Change Canada  Changement climatique Canada

I * I Health Santé
Canada Canada

Strategy to replace, reduce or refine vertebrate animal testing
under the Canadian Environmental Protection Act, 1999
(CEPA)

Environment and Climate Change Canada
Health Canada

July 2025

Executive summary

The Conadian Envirorimental Protection At A} recognizes the need Lo replace, reduce or refine the use of

ial harms that substances may pose 1o human health and the

verlebrate animal Le:
i and Climate Change Canada (ECCC) are working Lo

nment. Health Canada (HC) and

corporation of new approach met

weral [ronts, including through the development, sL.
rds the replacement, reduction or refinement of

(N

verlebrale animal testing under CEPA, HE and ECCE have developed Lhe follawing strategy.

<) inta risk ass @ guide continued efforts

This strategy was infermed by comments received through the pubsiic consulations en the notice of intent, which closed

smiary of input received Lhraugh these

ich cased in November 2024,

i January

consultations is available in the e Heard Reports for the
seds,

allaboration, (4] communication

he identification and priarilization of NA

This strategy is comprised of § elemes

related 1o Lhe Lesting and
LU ough verlebrale

animal testing will be identified, including smeni o need Lo be

develaped. This will inform the pria and the evaluation of Ltheir state of readiness and fil-for-purpose

use a5 well a5 guide related HC CC research, in alignment and in collaboration with demestic and imernationa

efforts. HC and ECCE will alsa cont communicate and consull with stakeholders. Together, this work will help quide
and promote the use o scientifically justilied sllermative approaches thal replace, reduce or refine Lhe use of vertebrate

ossible (hal is, 1o Lhe extent praclicable and scientifically justified) under CEPA.

arimals in Loxicity Lesting whery

e vertebrale srimal lesting under CEPA
far regulator eeds
data .4

collabor

Lh stakeholders

* 3.0 Conclusion

Strateqgy to replace, reduce or refine
vertebrate animal testing under CEPA
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Food Safety without Animal Testing - Regulatory Examples
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Egg membrane hydrolysate XS EIEKEEY)

Safety dossier

Novel Food Submission (2016)

Allergenicity

Genotoxicity

— RAST-inhibition assay
Ames test

— Egg Allergen Test

In vitro

Human allergen antibody micronucleus test

assay

'— Guinea pig sensitisation assay
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Open-label
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human study

L~ Acute rat oral toxicity

~ efsam

European Food Safety Authority

History of use

Occasionally
consumed with boiled
eggs
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Marketed as
supplement in US

Animal
data)
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Mung bean protein isolate ZS 9=

- Manufacturing process

- Chemical composition

Allergenicity

Nutritional profile

Mung bean proteins

not considered to be

clinically significant
allergens

# existing in vivo data, not generated for the intended assessment

in vitro digestibility:
52-83%

84% #

In vivo faecal digestibility:
094-97%

in vivo faecal digestibility:
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Commonly consumed as
part of human diet

Unlikely to increase
S overall consumer
exposure to protein
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NAMs and NGRA in Food Safety
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Countdown to 2027 — maximising use of NAMs in food safety assessment:
closing the gap for regulatory assessments in Europe
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ABSTRACT

Handling Editor: Dr. Daniele Wikoff

Keywards:

Food safety

Mext generation risk asesment (NGRA)
Mew approach/non-animal methodologies
[(NAME)

Rigk assessment

Regulatory inxicology

Safery assessments of regulated food products in the European Union (EU) largely rely on experimental animal
studies. Currently, the Enropean Commission is developing & roadmap to phase out animal testing for chemical
safety assessment across all relevant pleces of legislation, including foods, while the ambition of the European
Food Safety Anthority (EFSA) is that by 2027, new scientific developments, ie., new approach/non-animal
methods (NAMs), will be integrated into assessments leading to “the minimisation of animal fesfing™. However,
considering recent requests that have been made to conduct new animal studies for some regulated products,
significant progress is required to minimise further and ultimately replace animal testing in the food safety
environment. To advance this, we review several NAMs amenable for use in food safety assessment and reflect on
their presence in EU food safety regulation and sectoral gouidance. For many years, proposals to incorporate
MAM;s into food safety assessments have been made with questionable regulatory impact. Therefore, we present
several amendments which conld be made to the EU food regulatory system and current strategies towards
phasing out animal testing which, if taken up, could lead to a tangible difference in the extent of animal testing
within the fond safety environment. Recognising that research may be required for some of these NAMs to
enhance regulatory uptake, we propose potential follow-up projects that complement recent research & inno-
vation (R&I) needs published by EFSA which food safety stakeholders could coordinate or participate in
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Opportunities for increased use of NAMs in Food Safety (T R&R£"
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A. Wood et al.

Table 2

Example EFSA opinions across range of regulated product types where animal testing has been conducted unnecessarily, including potential NAMs that could have

been conducted to conclude safety without such studies.

Regulatory Toxicology and Pharmacology 162 (2025) 105863

Regulated Potential NAM Substance/food Overview Studies conducted and results ~ Non-animal approach Reference
product alternatives
domain
Flavourings EBW 2-(4-methylphenoxy)-N-  In a 2018 evaluation A 90-day and developmental Possibility to demonstrate EFSA
(1H-pyrazol-3-yl)-N- following their (EFSA) toxicity study were conducted  safety using the iTTC (2018d)
(thiophen-2-ylmethyl) flavouring evaluation and NOAELs were established  approach, where internal
acetamide procedure, exposure for the at the highest tested doses of exposure estimates could have
flavouring was estimated as 100 and 1000 mg/kg bw/day  been obtained through use of
225 pg/person/day (adults) respectively. the dietary exposure estimate
and 142 pg/person/day and a variety of
(child) which exceeded the pharmacokinetic modelling
respective TTC value approaches performed in a
(Cramer class III) of 90 pg/ tiered manner, that is
day by 2.5 and 1.6-fold for parameterised using in silico
adults and children data first before proceeding to
respectively. As a in vitro data if required.
consequence a 90-day and
developmental toxicity study
were considered necessary.
Flavourings EBW 2-methyl-1-(2-(5-(p- In a 2024 evaluation Although no further data was  TTC. As suggested in Table 4, EFSA
tolyl)-1H-imidazole-2- following their (EFSA) required the applicant by integrating last-resort (2024Db)

b

Unilever

yDpiperidin-1-yl)butan-
1-one

flavouring evaluation
procedure, exposure for the
flavouring was estimated as
45 and 28.4 pg/person per
day), for adults and children,
respectively, which were 2
and 3.2-fold below the
respective TTC (90 pg/

FHDNSISI ) JI. VUL SRR

conducted a 90-day study
where a BMDL20 of 0.71 mg/
kg bw/day was calculated.

requirement into respective
foods regulation and ensuring
greater communication
between applicants and EFSA
during application procedure,
the need for testing (or lack
thereof) can be discussed prior
to commissioning such tests.

B %
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NGRA and NAMs science is constantly evolving and there
are still many challenges (#E k%)
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Thank You

With special thanks to Paul Carmichael, Jin Li,
Gavin Maxwell, Paul Hepburn, Mollie Lu, Adam
Wood and the scientists at Unil~~~ €EDE€
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