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Disclaimer

The views expressed in this 
presentation are those of the 

authors and do not necessarily 
reflect the views or policies of the 
U.S. EPA, Health Canada or ECHA



Chemicals management systems and 
testing

Chemicals management systems tend to be based on the 
utilisation of OECD Guideline studies for classification and risk 
assessment, which, together with exposure considerations 
leads to risk management in the supply chain and/or regulatory 
risk management where appropriate;  

To minimise testing, available other information can often be 
used to build argumentations of weight of evidence and read 
across, under the specific requirements of each regulation; 

For ‘simple’ endpoints with local effects, the effort to replace 
these animal studies has been focussed on in-vitro and QSAR, 
with generally a successful outcome; 

For complex (systemic) endpoints, the current animal based 
approach provides with a surrogate biological system, where all 
possible effects at clinical level are ‘measured’, leading to ‘POD’ 
for risk assessment and/or classification. Specifically the UN-
GHS has been based on the possible outcomes of animal 
studies. 
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State of play on industrial chemicals
The “2020 goals”, adopted at the 2002 UN World Summit on 
Sustainable Development, triggered many initiatives, improving 
safe use of industrial chemicals, including the generation of more 
data and knowledge;

It is clear that despite efforts made, this challenge is far from 
being addressed;  

For many chemicals on the market(s) in significant volume with 
expected relevant exposures, information is lacking to robustly 
conclude on their CMR1 and/or PBT2 properties; 

The lack of robust prediction tools for these endpoints hampers 
as well (pro-) active management of emerging priorities, 
including (avoiding regrettable) substitution.

1) Carcinogenic Mutagenic Reprotoxic
2) Persistent, bio-accumulating and Toxic
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New Approach Methods - NAM
NAM was used as a term in a scientific workshop hosted by 
ECHA “New Approach Methodologies in Regulatory Science” 
Helsinki, 19–20 April 2016  

NAMs were taken in a broad context to include in silico 
approaches, in chemico and in vitro assays, as well as the 
inclusion of information from the exposure of chemicals in the 
context of hazard assessment. 

They also include a variety of new testing tools, such as 
“high-throughput screening” and “high-content methods” e.g. 
genomics, proteomics, metabolomics; as well as some 
“conventional” methods that aim to improve understanding of 
toxic effects, either through improving toxicokinetic or 
toxicodynamic knowledge for substances. 
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Momentum

This surge in regulatory demand provided in 2016 the momentum 
to examine how NAMs might transform regulatory evaluation of 
chemicals and pragmatically evaluate barriers to their acceptance. 

In order to better understand what is needed for the acceptance of 
the use of NAMs for chemical risk assessment, workshops were 
convened comprising key international regulatory agencies

Discuss progress in applying the new tools to prioritization, 
screening, and application to quantitative risk assessment of 
differing levels of complexity: as stand alone evidence or in a 
weight of evidence approach
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Ambition: define how New Approach Methods can be used in a 
regulatory context to enhance the pace of our work, to have better 
informed, more relevant decisions and ultimately reduce/replace the 
need for studies on (vertebrate) animals, with a main focus on higher 
tier human health and environmental ‘endpoints’.

What is a “New Approach Method”? 
• For ECHA: a method that (potentially) can significantly contribute to 

fulfil this ambition in terms of:
• Throughput and/or
• Robustness and/or;
• Bringing mechanistic knowledge and/or;
• Providing appropriate protection levels for human health and 

Environment.

We are exploring the use of NAM in priority setting, enhancing read-
across, integrated into WoE/IATA/DA, and as a ’stand alone’ 
assessment tool. 8

Why is ECHA investing in this?



Accelerating the Pace of Chemical Risk 
Assessment (APCRA)
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What is APCRA?
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An international governmental collaboration that brings together 
governmental entities engaged in development of new hazard, 
exposure, and risk assessment methods and approaches for their 
chemical evaluation activities.

• To discuss progress and barriers in applying new tools to 
prioritization, screening, and quantitative risk assessment of 
differing levels of complexity. 

• To discuss opportunities to increase collaboration in order to 
accelerate the pace of chemical risk assessment.

APCRA
2016

Washington, DC
US

APCRA-2
2017

Helsinki, Finland

APCRA-3
2018

Ottawa, Canada

APCRA-4
2019

Research Triangle 
Park, NC

US

APCRA-5
2020

Utrecht, 
Netherlands



Participants
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United States:  EPA, California EPA, NTP, CPSC, FDA, NIH
Canada: Health Canada, Environment Climate Change Canada

Europe: ECHA, EFSA, JRC, INERIS, RIVM
Asia:  Korea – Ministry of the Environment, Japan – Ministry of the Environment & Ministry 

of Health, Welfare and Labour, Singapore – A*STAR, Taiwan – SAHTECH
Australia: NICNAS

OECD



Goals
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• Common understanding of current state of the science applications 
of New Approach Methods (NAMs), including the regulatory 
context.

• Increased understanding of realistic benchmarks for performance 
of NAMs in different regulatory contexts.

• Determine mechanisms to enhance data sharing capabilities.

• Increase engagement and commitment to development and 
sharing of case studies of mutual interest. 

• Increased cross-Agency collaboration to strategically address 
barriers and limitations of use of NAMs in a regulatory context.



Goals and Outcomes of First 
Workshop

• Hosted by US EPA
• Washington, DC (2016)

• Focus of the first workshop
• Compilation of a master list of chemicals of 

common international interest for ongoing and 
future NAM application

• Identification of potential sources of NAM 
information and how such information could be 
shared and exploited

• Common understanding of current state of the 
science applications of New Approach Methods 
(NAMs), including the regulatory context and 
presentation of practical examples

• Commitment to development and sharing of case 
studies of mutual interest 

• A total of 10 case studies were originally 
proposed
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•http://news.bna.com/deln/DELNWB/split_display.adp?fedfid=100707248
&vname=dennotallissues&split=0

http://news.bna.com/deln/DELNWB/split_display.adp?fedfid=100707248&vname=dennotallissues&split=0


Goals and Outcomes of Second 
Workshop

• Hosted by ECHA
• Helsinki FINLAND (2017)

• Focus of the second 
workshop
• Identifying and addressing 

critical data gaps
• Understanding requirements 

for acceptance of NAMs by 
regulators and the public

• Adding NAMs for exposure 
analysis

• A total of 6 case studies 
were continued
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•https://pubs.acs.org/doi/10.1021/acs.chemrestox.7b00339

https://pubs.acs.org/doi/10.1021/acs.chemrestox.7b00339


Goals and Outcomes of Third 
Workshop

• Hosted by Health Canada
• Ottawa, ONTARIO (2018)

• Focus of the third workshop
• Identifying and addressing critical 

data gaps
• Increasing understanding of 

realistic benchmarks for 
performance of NAMs in different 
regulatory contexts.

• Adding NAMs for ecotoxicology 
analysis

• A total of 4 new case studies 
were proposed 
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•https://news.bloombergenvironment.com/environment-and-
energy/insight-new-approaches-to-chemical-assessment-a-
progress-report

https://news.bloombergenvironment.com/environment-and-energy/insight-new-approaches-to-chemical-assessment-a-progress-report


Goals and Outcomes of Fourth 
Workshop

• Hosted by US EPA
• Research Triangle Park, NC 

(2019)

• Focus of the fourth workshop
• Overview of current and new 

case studies
• Progress in applying new 

approach methodologies (NAMs) 
in different regulatory contexts

• Integration of NAMs in risk 
assessment

• A total of 4 new case studies 
were proposed 
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APCRA Activities

General Requirements for the APCRA Case studies

•must fit the criteria of promoting collaboration 
and dialogue on the scientific and regulatory 
needs for the application and acceptance of NAMs 
in clear regulatory context.

•include international collaborative case studies on 
topics of interest to multiple regulatory agencies.

•have largely been communicated through 
presentations at professional meetings and 
publications. 
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APCRA Case Studies
• Application to Risk Evaluation

• Bioactivity as a conservative estimate of PODs
• Quantitative and qualitative comparison of NAMs and traditional 

animal toxicity testing for data poor chemicals
• Use of transcription profiles and primary human liver cells grown 

as spheroids to address potency and additivity of perfluorinated
alkylated substances.

• Application to Chemical Categorization
• Develop NAM profiles based on available data (e.g., high 

throughput in vitro assay data) for existing chemical categories
• Evaluate the effectiveness of EcoNAMs, specifically omics 

technologies used in conjunction with third-wave machine 
learning, to derive molecular data for mechanism-driven 
substance grouping..

• Application to Exposure Evaluation 
• Use of innovative modeling and GIS approaches by various 

agencies for assessing lead exposures
• Triaging chemical exposure data needs and tools for next-

generation risk assessment
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Ongoing APCRA Case Studies
• Prospective Case Study to assess chemicals, using and developing New 

Approach Methodologies (NAM) –ECHA
• Use of transcription profiles and primary human liver cells grown as spheroids 

to address potency and additivity of perfluorinated alkylated substances: 
Applications for read-across and additivity in risk assessment of emerging 
PFAS –Health Canada 

• Revisiting and updating chemical categorizations with new approach methods 
(NAMs) – US EPA

• Evaluation of Quantitative Structure Use Relationship (QSUR) Models with 
Industry-Reported Data –US EPA 

• Further Exploration of High-Throughput and Traditional Exposure Estimates to 
Advance NAM and Prioritization Tools for Exposure – Health Canada 

• EDC-NAM Categorization – INERIS 
• Investigating the applicability of bioactivity data to inform quantitative hazard 

assessments for ecological species using bioactivity-to-exposure ratios (eco-
BER) – Environment Climate Change Canada 

• Substantiating Chemical Categories with Omics-derived Mechanistic Evidence 
(SuCCess) –ECHA

• Evaluation of the zebrafish (Brachydanio rerio) model as an in vivo NAM that 
serves as an alternative to rodent assays for validating in vitro assays in the 
assessment of chemicals for general toxicity and endocrine disruption – Health 
Canada
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New APCRA Case Studies
• In vitro assessment of digestibility and 

gastrointestinal absorption of nanofibers –European 
Food Safety Authority 

• Investigating the applicability of high throughput 
transcriptomics data to inform quantitative hazard 
assessments for ecological species using bioactivity-
to-exposure ratios (eco-BER) – US EPA

• A NAM-Based Integrated Approach for Screening 
Potential Genotoxic Chemicals – Health Canada

• Advanced Threshold of Toxicological Concern (TTC) 
for priority setting –NICNAS
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First Published Joint APCRA 
Case Study

•21•Toxicol Sci. 2019 doi: 10.1093/toxsci/kfz201

https://www.ncbi.nlm.nih.gov/pubmed/31532525


Path forward

APCRA will:
• Be a platform for innovation and idea exchange between 

regulatory scientists
• Lead discussions on when there is sufficient knowledge and 

confidence to bring NAMs into particular regulatory contexts
• Continue to develop new collaborative case studies to address 

gaps in specific scientific and regulatory needs
• Consider sharing results of the case studies through the OECD
• Continue to communicate progress on the overall APCRA effort, 

using periodic public webinars and scientific publications on 
advances in the science
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• APCRA-4 Summary publication
• In process

• APCRA-4 Public Update
•Webinar designed to share updates from the October meeting
•Will be open to public stakeholders

• Fifth APCRA workshop
•Co-hosted by ECHA and RIVM
•In conjunction with 11th World Congress on Alternatives and 
Animals Use in the Life Sciences – August 2020

Next Steps
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Conclusions

Regulatory agencies are investing in the possibilities to (further) 
integrate New Approach Methodologies in their work, in an 
international collaborative approach, initiated by US EPA. 

The bar is high in terms of regulatory decision making (‘legal 
certainty’), the technical challenges are significant, but there is 
an ambition to increase the pace of assessments, and ultimately 
reduce animal testing. 

Progress is made by conducting case studies, that trigger 
focussed discussions which increase the understanding of needs 
and potential solutions.
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Thank you!
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