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Standard toxicity testing is costly, _
time consuming and requires many Growing concern over lack of
animals toxicological data

&

5000 animals / chemical

A
Chemicals on

the market

Costs

Test duration €2,000 - €2,000.000
30 -720 days

Chemicals

Only 10 -20%
has been
fully assessed

Avian reproduction study (OECD TG 206)
Animals: > 200

Test duration: > 30 weeks

Cost: > $250,000
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https://www.oecd.org/chemicalsafety/testing/adverse-outcome-pathways-molecular-screening-and-
toxicogenomics.htm
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Catalyzing the development of novel alternative methods
https://acd.od.nih.gov/documents/presentations/Working_Group_Report.pdf
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https://commonfund.nih.gov/complementarie/news/partnership-aims-increase-
adoption-and-implementation-new-approach
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- funded by the European Union’s Horizon
2020 (2016~2021)) https://www.eu-
toxrisk.eu
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https://www.oecd.org/chemicalsafety/aboutchemicalsafetyandbiosafety.htm
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Multiple strategies
e.g. in house data,

mining of relevant
data bases,
literature search

Problem formulation

Gather existing information
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Weight of Evidence Assessment: ¥es|| Regulatory
Adequate information for decision-making? conclusion

NO

Generate additional information YEs |

NO

Weight of Evidence assessment: ‘

Adequate information for decision-making?

https://www.oecd.org/chemicalsafety/risk-assessment/iata/
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Predictive Toxicology Roadmap®¥iT (2017)
- Alternative Methods Working Group¥E (2019)
Advancing New Alternative Methodologies at FDADF4T (2022)

- New Alternative Methods Program ($5 million in 2023)

The FDA Modernization Act (FDAT{R{LE)
- Ver2 (20222.12)
- Ver3(2025.12 tREE/2026.7 ThiEE)

Roadmap to reducing the animal testing in preclinical safety
studies (2025.4) nttps://www.fda.gov/media/186092/download
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— Reflection paper on hon-human primates in safety testing of
human medical products and opportunities for 3Rs
implementation (2025.10)

https://www.ema.europa.eu/system/files/documents/scientific-guideline/ reflection-
paper-non-human-primates-safety-testing-human-medicinal-products-en_QO.pdf
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- Animal testing to be phased out faster as UK unveils roadmap for
alternative methods (2025.11)

https://www.gov.uk/government/news/animal-testing-to-be-phased-out-faster-as-uk-
unveils-roadmap-for-alternative-methods

— Approach to medicines using non-animal methods (2026.3)
https://www.gov.uk/guidance/mhra-approach-to-medicines-using-non-animal-methods
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Environment International 178 (2023) 108082

Contents lists available at ScienceDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

Review article

New approach methodologies in human regulatory toxicology — Not if, but
how and when!

Sebastian Schmeisser ™ *', Andrea Miccoli “”', Martin von Bergen ““, Elisabet Berggren’,
Albert Braeuning “, Wibke Busch °, Christian Desaintes °, Anne Gourmelon ", Roland Grafstrom ',
Joshua Harrill ', Thomas Hartung *, Matthias Herzler ", George E.N. Kass , Nicole Kleinstreuer ™,
Marcel Leist ', Mirjam Luijten ", Philip Marx-Stoelting *, Oliver Poetz ™",

Bennard van Ravenzwaay ', Rob Roggeband °, Vera Rogiers ', Adrian Roth ", Pascal Sanders ",
Russell S. Thomas’, Anne Marie Vinggaard ', Mathieu Vinken *, Bob van de Water ",

Andreas Luch *, Tewes Tralau®

Environment International Volume 178 August 2023 Article

108082

New Approach Methodologies (NAMs)

In silico, in vitro, ex vivo and in chemico approaches

i

-Cctmpulalianal. modeling
and read-across methods
Quantitative structure-
activity relationships
(QSAR)
Physiologically based
kinetic (PBK) models
Absorption,
distribution,
metabolism and
excretion (ADME)
In witro to in wvivo

.

Omics applications
Genomics
Transcriptomics
Proteomics
Lipidomics
Metabolomics
Interactomics
Mutrigenomics
Epigenomics
Exposomics

Machine |earning and
artificial intelligence (Al)

Read-across

M iy

' .High-thruughput sr.:reening. '

extrapolation (IVIVE) -

Cell cultures
2D/3D Cell lines
Induced pluripotent stem
cells (iPSCs)
Multicompartmental fluid
bioreactors

(HTS) and imaging (HTI)

\_bioassays

Advanced imaging/scanning
techniques

Magnetic resonance
imaging (MRI[)
Functional magnetic -

Tissuelorgan engineering
Organoids
Microphysiological
systems (MPS3)

QOrgan-on-a-chip,
human-on-a-chip

resonance imaging (fMRI)
Computerized axial
tomography (CAT) with
three-dimensional
reconstruction

Positron emission
tormography (PET)

Fig. 1. List of methods, techniques, tools, applications and systems commonly

encompassed under the umbrella of NAMs.
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DRAFT GUIDANCE \

This guidance document is being distributed for comment purposes only. ’\

“I

F D A ( \ ‘omments and suggestions regarding this draft document should be submitted within 60 days © ',}
C D E R ) T\\ ( \ ublication in \he Federal Register of the notice announcing {he availability of the draft \
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