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Manful et al. (2023) New Approach Methodologies (NAMs) for safety testing of complex food matrices: A review of status, considerations, and regulatory adoption. Trends in Food Science & Technology, 142: 104191
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Manful et al (2023) Fig. 3. Pros and cons of the traditional toxicology and New Approach Methodologies
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ToxicokineticsToxicodynamics QSAR/SAR
Machine learning and AI
Read across
Cell-based assay 
Reporter gene assays 
High throughput Screening (HTS) 
High content Imaging/Screening (HCI/HCS) 
3D-Organoids
Micro-physiological systems (MPS)
Organ-on-a-chip / Human-on-a-Chip
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Weight of Evidence WoE) Uncertainty analysis
Integrated Testing Strategy ITS) Integrated Approach to Testing and Assessment (IATA) Defined approach DA)
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Physiologically-based kinetic (PBK) model 

Reverse Toxicokinetics (RTK)

(Quantitative) In vitro to in vivo 
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in vitro
Omics, including genomics, transcriptomics,  
proteomics, metabolomics…
TTC
Quantitative AOP (model)

Mode of action
Mechanism of action 
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OECD Defined approach DA
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*Accelerating the Pace of Chemical Risk Assessment

https://apcra.net/#/
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 OECD IATA Case Studies Project (2014 )

APCRA OECD IATA Case Studies Project
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OECD IATA Case Studies Project

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

Escher et al. 2019) Towards grouping concepts based on new approach methodologies in chemical hazard assessment: the read-across approach of the EU-ToxRisk project. 
Archives of Toxicology (2019) 93:3643–3667.
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NAMs Hazard Characterization
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2-Ethylbutyric acid (EBA) read-across
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EFSA NAMs
Cattaneo et al. (2023) Implementing New Approach Methodologies (NAMs) in food safety assessments: Strategic objectives and actions taken by the European Food Safety Authority. 
Trends in Food Science & Technology. 133, 277-290.

1. Toxicodynamics TD in silico in vitro HTS HCS Mode of Action
AOP

2. Toxicokinetics(TK)： in silico TKTD QIVIVE
TK-plate
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 NAMs EFSA
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: NAMs ( )

NAM as an overarching term for all methods including toxicological methods that serve as (replacement, reduction or refinement) alternatives to 
animal testing, as well other sources of information such as exposure data.  Thus, NAMs may include in silico approaches, in chemico and in vitro 
assays. 

ECHA 2016, 
Topical Scientific Workshop 

NAM has been adopted as a broadly descriptive reference to any technology, methodology, approach (including computational/in silico models (i.e., 
QSARs)), or combination thereof that can be used to provide information on chemical hazard and risk assessment that avoids the use of intact animals. 
In the context of TSCA, NAM encompasses any alternative test methods and strategies to reduce, refine or replace vertebrate animal testing. 

US EPA 2018, 
TSCA Strategic Plan

NAM has been adopted as a broadly descriptive reference to any alternative test method or methodology that can be used to provide information on 
chemical hazard and risk assessment. These new approaches include IATAs, defined approaches for data interpretation, and performance-based 
evaluation of test methods. In this context, alternative test methods include non-animal test systems and phylogenetically lower species, methods that 
reduce the number of animals required for a specific test or refine animal use to lessen or avoid pain and distress. 

ICCVAM 2018, 
Strategic roadmap

NAMs are defined as any technology, methodology, approach, or combination that can provide information on chemical hazard and risk assessment to 
avoid the use of animal testing. 

US EPA 2021,
New approach methods workplan

 the term new approach methodologies (NAM) refers to any new approach which can be used to provide toxicological information in the context of 
human hazard and risk assessments. These new approaches include integrated approaches to testing and assessment (IATAs), defined
approaches for data interpretation, and performance-based evaluation of test methods. 

 From glossary: New approach methodologies are any non-animal-based approaches (in silico or in vitro) to predict components of hazard or risk. 

EFSA 2022, 
Development of a Roadmap for Action 

on NAMs in Risk Assessment

NAMs denote alternatives to traditional toxicity methods that typically involve animal testing. These alternatives are useful for predicting and 
assessing chemical risks and hazards, by providing mechanistic information for biologically complex endpoints. They include, e.g. in vitro, in chemico
methods and in silico computational models, which may be used alone or in combination with other methods and have the potential to be quicker, 
cheaper and use less animals.

ECHA 2023, 
New Approach Methodologies Workshop: 

Towards an Animal Free Regulatory System for 
Industrial Chemicals
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