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What is APCRA?

• 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.
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Participants

• 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
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APCRA goals

• 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.
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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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• 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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Goals and Outcomes of Second Workshop

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

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


• 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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Goals and Outcomes of Third Workshop

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


• 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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Goals and Outcomes of Fourth Workshop



APCRA Activities

• APCRA activities 

– 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., highthroughput 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 10



• 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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• 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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New APCRA Case Studies
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First Published Joint APCRA Case Study

Toxicol Sci. 2019 doi: 10.1093/toxsci/kfz201

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


• 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
– Proposed for early 2020
– 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
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Next Steps



Additional Slides
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Ongoing Case Studies

1. Prospective Case Study to Assess Chemicals Using New Approach Methodologies 
(NAMs) – EChA
– Partners: Health Canada, EPA, JRC, EC, RIVM, EFSA, A*STAR, NTP
– assess chemicals with very limited toxicological data and significant potential exposure, using both NAM and 

traditional repeat dose toxicological studies to inform the further development needs for NAM

2. Revisiting and Updating Chemical Categorizations with NAMs – US EPA and 
Health Canada

– Partners: ECCC (Environment and Climate Change Canada)
– develop the machinery to cluster and categorize chemicals based on the available bioactivity data and 

structural information represented in available in vitro assays.
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Ongoing Case Studies (cont’d)

3. Triaging Exposure Data and Modeling Needs for Exogenous Chemicals – US EPA
– Partners: : Health Canada, ECHA
– Evaluate the landscape of different levels of information required for generating defensible exposure 

predictions for use in RA for a set of case study chemicals.

4. NAMs for Assessing Endocrine Disrupting Properties - INERIS
– Partners: OECD, Health Canada, EPA, ECVAM
– Construct a database on New Approach Methods (NAMs) that can be actually applied for assessing 

endocrine disrupting properties of substances or mixtures in environmental samples.
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Ongoing Case Studies (cont’d)

5. Applications for read-across and additivity in risk assessment of emerging 
PFAS – Health Canada
– Partners: NIEHS, ASTAR
– Use of transcription profiles and primary human liver cells grown as spheroids to address potency 

and additivity of perfluorinated alkylated substances.

6. Substantiating Chemical Categories with Omics-derived Mechanistic 
Evidence (SuCCess)– ECHA
– Partners:  EPA, ECCC, Japan, HC
– 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..
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Ongoing Case Studies (cont’d)

7. 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
– Partners:  NTP, ECCC
– Evaluate the performance of the National Research Council (NRC) of Canada zebrafish larval and embryo assay, 

relative to conventional repeated-dose rodent assays, for predicting the potential of chemicals for general 
(systemic) toxicity and endocrine disruption, using conventional hazard assessment parameters and 
transcriptomics.

8. Investigating the applicability of bioactivity data to inform quantitative hazard 
assessments for ecological species using bioactivity-to-exposure ratios (eco-BER)-
ECCC
– Partners: Health Canada, EPA, JRC, USGS, US ACE, ECHA, Germany
– inform how in vitro bioactivity data could be leveraged as a quantitative line of evidence to estimate maximum 

acceptable toxicant concentrations (MATCs)  and to evaluate how those compare to MATCs derived from 
traditional aquatic toxicity studies. 
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New Proposed Case Studies

1. In vitro assessment of digestibility and gastrointestinal absorption of 
nanofibers –European Food Safety Authority 

2. 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

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

4. Advanced Threshold of Toxicological Concern (TTC) for priority setting –
NICNAS
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Completed Case Studies

1. Retrospective Case Study Examining the Utility of In Vitro Bioactivity as a 
Conservative Point of Departure:– US EPA and Health Canada
– Partners:  EChA, EFSA, A*STAR
– elucidate whether a “region of safety” (ROS), i.e. a threshold below which no bioactivity or toxicity would 

be anticipated, can be identified using NAMs for a list of chemicals with existing human health evaluations.

2. Linking Exposure to Toxicology Using Lead as Case Study – US EPA
– Partners:  EFSA, CalEPA, INERIS
– Advancing the science and pace of multimedia chemical risk assessments using higher-tier exposure models 

and biomonitoring information through two data-rich case studies: aggregate multi-pathway lead exposures.
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