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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 nof
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from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences, 117, 348-358
e

A If no bioactivity is observed at
relevant exposures, there can
be no adverse effects.

A No need to predict the results
of high dose toxicology studies
in animals.
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Risk Assessment Qutcome

BIOACTIVITY (£4i&1%) EXPOSURE (REE)

/ In vitro pharmacological profiling N /
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expressed in uM expressed as pM

BIOACTIVITY The bigger the BER, the greater the
* é%f 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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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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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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Unilever Next Generation Risk Assessment Frameworks (
Systemic Developmental & Reproductive
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NAMs/NGRA
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Food Safety without Animal Testing t Regulatory Examples
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NAMs and NGRA in Food Safety

Unilever

Regulatory Toxicology and Pharmacology 162 (2025) 105863

ELSEVIER

Regulatory Toxicology and Pharmacology

. . . L
Contents lists available at ScienceDirect

-

journal homepage: www . elsevier.comilocate/yriph

Countdown to 2027 — maximising use of NAMs in food safety assessment:
closing the gap for regulatory assessments in Europe

Adam Wood * ', Franck Atienzar ", Danilo Basili*, Myriam Coulet °, Rebeca Fernandez °,
Melina Galano *, Marict_zl Marin-Kuan °, Gina Montoya “, Przemyslaw Piechota“, Ans Punt *,
Elena Reale “, Si Wang ', Paul Hepburn *

* Unilever Safery and Environmentnl Assirance Centre, Colworth Science Park, Sharnbrook, Bedfordshire, ME44 1LQ, UK
® Coca-Cola Services SA/NV, Chaissée De Mors 1424, 1070, Anderleche, Belgium

“ Sociéré des Produits Nestté 5.4, Nestlé Research, Rre du Jorar 57, 1000 Louwsanne 26, Switzerfand

4 FoodDvinkEurope, Avenie des Nerviens 931, 1040, Brizssels, Belgium

* dsm-firmenich, Alexander Flemingloan 1, 2613 AX, Delft, the Netherlonds

! PepsiCo Internarionod, Beaumane Park, 4 Leycroft Road, Leicester, LE4 1ET, UK

ARTICLE INFO

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 ( EERTEePES
HERFEE A EZNIR)

A. Wood et al.

Table 2

Regulatory Toxicology and Pharmacology 162 (2025) 105863

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.

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.
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NGRA and NAMs science is constantly evolving and there
are still many challenges (
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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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