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Overview

1. broader societal & regulatory context for using innovative safety 
science approaches to replace animal tests
- translating modern science into regulatory application

2. Identifying hurdles to full implementation of NAMs
       - identifying real and perceived scientific, technical, legislative and economic
           issues, as well as cultural and societal obstacles          

3. How to overcome hurdles to accelerated adoption?
      - short-, mid-, and long-term goals to full acceptance of NAMs?
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Advances in Safety Science

Time

Traditional Toxicology = 
Empirical science focused on 

observations from animal 
studies

Increased focus on the use of exposure 
science and understanding of human 

biology (NAMs, PBK, DAs, IATAs, 
protection of human health,  AOPs…)
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Barriers to implementation of NAMs

Despite widely acknowledged benefits offered by NAMs,  there continue to be barriers that

prevent or limit application of NAMs for decision-making in chemical safety assessment: 

➢ Scientific/Technical barriers

➢ Societal/Cultural barriers

➢ Regulatory/Legislative barriers

➢ Economic barriers

Time

ONTOX - Expert and data-
driven decision making 
(fully multidisciplinary 

science)

Traditional Toxicology = 
Empirical science focused on 

observations from animal 
studies

Increased focus on the use of exposure 
science and understanding of human 

biology (NAMs, PBK, DAs, IATAs, 
protection of human health,  AOPs…)
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Scientific/Technical barriers – establishing performance standards 

• Significant progress in the adoption of NAMs for 

assessing specific local, defined toxicity endpoints

• Toxicities driven by chemical reactivity or 

physicochemical properties:

1. skin corrosion/irritation

2. serious eye damage/eye irritation

3. skin sensitisation and skin absorption.

• Data from the animal tests (and human data where 

available) allowed individual NAMs to be validated for 

hazard identification and potential potency 

categorisation.
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Combination of 3 human-based in vitro NAMs for skin 

sensitisation had a similar performance but 

outperformed the LLNA in terms of specificity. 

Scientific/Technical barriers – establishing performance standards 

Reynolds et al. Computational Toxicology, 2019
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• Effects resulting from systemic exposure 

(carcinogenicity, developmental and reproductive 

toxicity) or chronic/repeat dose effects subject to 

multiple mechanisms are more complex. 

• Slow progress so far in the adoption of NAMs.

• The aim is to provide information on a chemical using a 

combination of NAMs.

• Achieve a more relevant exposure-based safety 

assessment for human (or relevant environmental 

species).

Scientific/Technical barriers – establishing performance standards 
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• This approach is conceptually different from the 

tradition of assessing toxicity in whole animals as a 

basis for human safety.

• The aim is not to recapitulate the animal test 

without the animal.

• Have clarity on the current levels of health 

protection offered by animal models including 

data variability – current ‘gold standard’.

• Define reference dataset to evaluate performance 

of  NAM(s).

• Ensure similar or higher level of protection.
Elisabet Berggren, EC workshop on the roadmap 

Scientific/Technical barriers – establishing performance standards 
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Scientific/Technical barriers – increase scientific confidence in NAMs
end-to-end case studies 
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Middleton et al. 2022

Scientific/Technical barriers – increase scientific confidence in NAMs
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Cultural/Societal barriers – a mindset shift

There is a long history of experimental animal use - 

change from the status quo can prove uncomfortable:

• Inertia, familiarity, and comfort with established 

methods – also driven by understandable concerns 

to avoid error and ensure safety. 

• Concerns around loss of data continuity 

• Ambiguities around the acceptance of NAMs and 

lack of interpretation standards (e.g. DNT)

• Little experience with NAM data that haven’t been 

submitted in dossiers 

Regulators

• Uncertainty about how new approaches 

can be used and applied in the regulatory 

context 

• Perceptions around what will be expected 

and accepted by regulatory authorities

• NAM approaches usually not submitted 

even though they might be available (e.g. 

recent submission of the NAM dossier 

along the traditional dossier for BP-4  to 

SCCS)

• Hard to make business case for 

investment in NAM development when 

acceptance by regulators is uncertain

Industry and CROs

Lack of 
iterative 
dialogue
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Regulatory/Legislative barriers

• The law demands classification based on identification of hazards 

based on animal studies. High doses are driven with the aim of 

identifying hazard in the animal, irrespective of the exposure

• Even though legislation allows for flexibility (e.g. REACH Annex XI, 

animals as ‘last resort’), there remain ambiguities on the 

interpretation of the law (legal defensibility)

• Differences between the horizontal and vertical legislations (e.g. 

cosmetics)

• Lack of available resource, including knowledge and experience in 

handling and interpreting new datasets 
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Validation/Regulatory Acceptance of NAMs

 

• Understanding the needs for formal validation at an international level

• Current validation process is slow and based on traditional animal tests 

• Need for a framework/guidance for fit for purpose validation at an international level, e.g. 

update of OECD GD 34

• Standardised reporting templates to facilitate regulatory use (exposure, QSAR, omics, IATA, etc.)

• Classification that is not based on animal studies but on modern science (e.g. EPAA)

van der Zalm et al. Archives of Toxicology (2022) 96:2865–2879
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Economic barriers – top/down planning

• Perceived business risk and uncertainty associated with building NAM 

capability and capacity 

• Increased public funding for method validation (OECD workshop Dec 2023)

• Who should support method validation? Funding of validation should not 

be left to the method developer only (in the range of 200K – 500K Euros, 

depending on the complexity of the assay) 

• A viable business case for CROs is needed to switch away from animal 

studies to NAM-based approaches 

• Need for significant investment in training and resources from all 

stakeholders (regulators, industry, CROs)
Source: OECD stakeholders’ 

survey
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How can we further accelerate the transition – initial thoughts

1. Build confidence in NAM-
based frameworks by 
validating whether or not 
they’re ‘fit for regulatory use’

A framework for establishing scientific 
confidence in new approach methodologies

2. Co-create NAM best practice 
through open industry: regulator 
scientific dialogue using NGRA 
case studies 

3. Update toxicological training 
to include NAM-based 
approaches and frameworks

4. Collaborate globally to pool resources & share learnings

https://link.springer.com/article/10.1007/s00204-022-03365-4
https://link.springer.com/article/10.1007/s00204-022-03365-4
http://www.afsacollaboration.org/wp-content/uploads/2023/08/BCF-Map-PURPLE-Updated-AUG2023.jpg
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Conclusions

1. A global transition is underway as use of animal-free safety science increases & moves 
beyond innovators/early adopters; however, the progress has been slow

2. Translating NAMs into regulatory frameworks is facing scientific/technical, 
social/cultural, legislative/regulatory & economic barriers

3. Can we examine how these barriers can be overcome to drive wider exploitation and 
acceptance of the modern safety science? Can we define short-, mid-, long-term plans?
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