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Recommendation #1: Understand the Regulatory Landscape
• What are the acute systemic toxicity testing requirements of global regulatory authorities?
• How are the data used?
• What information is needed?
• What is the path to the acceptance of new methods?

IUTOX 2019

Next Step
 Publish international requirements



Recommendation #2: Characterize the Variability of the In Vivo Test
https://ntp.niehs.nih.gov/iccvam/meetings/

at-models-2018/ppt/4-karmaus.pdf

Next Step
 Finalize and publish analysis



Recommendation #3: Compile and Make Available Curated Data

Webinar: Dr. Shannon Bell 
July 31, 2019

The Integrated Chemical 
Environment: Tools and Data to 

Support Toxicity Assessments
www.piscltd.org.uk/training-videos-

webinars

Next Step
 Curate additional data



Recommendation #4: Develop In Silico Models

Next steps
• Define when the acute oral model can be used/accepted
• Acute inhalation toxicity:

• CASE Ultra (MultiCASE) and Cheminformatics Suite (Underwriters)
• Do sufficient data exist in ICE to develop a model for acute inhalation toxicity?



Recommendation #5: Form Work Group to Discuss Acute Inhalation Toxicity



Next steps: Ongoing research and discussions
Focus on systemic effects

In Vitro Approach for Assessing Respiratory Toxicity in Human Lung Cells

Monita Sharma1, Sandra Verstraelen2, Evelien Frijns2, Frederick Maes2, Amy J. Clippinger1
1PETA International Science Consortium Ltd., UK
2VITO, Flemish Institute for Technological Research, Belgium

Approaches to efficiently and effectively assess the toxicity of chemicals on the human
respiratory tract using in vitro systems would provide useful information to inform
product development and risk management decisions. Presented here is an approach
to help better understand the appropriate in vitro system to use and the biological
markers to monitor based on the test chemical under evaluation. In this study, BEAS-2B
cells (a human bronchial epithelial cell line) were exposed to various concentrations of

Mark Higuchi, US EPA, ORD
Use of a Novel In Vitro Exposure System with Various Human Primary Bronchial 

Epithelial Cell Cultures to Assess Respiratory Toxicity

21 Webinars 
● IATA ● In Silico ● In Vitro

www.piscltd.org.uk/inhalation-webinars



Recommendation #6: Waivers for Acute Dermal Toxicity Tests

26 June 2017 

• Waivers accepted by some agencies
• Need for international acceptance



Recommendation #7: Develop Criteria for Use of the GHS Mixtures Equation

www.epa.gov/pesticide-registration/mixtures-equation-pilot-program-reduce-animal-testing

• Equation is accepted in the EU
• Need for international acceptance

• In-country analysis and criteria for use



Recommendation #8: Understanding the Mechanisms of Acute Toxicity

ALTEX. 2019;36(1):39-64. 



Recommendation #9: Education and Training on In Vitro and In Silico Approaches

Society of Toxicology Continuing Education Course (CE-08)
In Vitro Approaches to Assess the Toxicity of Inhaled Substances 
Sunday, March 15, 2020; 1:15-5pm
●David Allen, Integrated Laboratory Systems, Inc.
●Arno Gutleb, Luxembourg Institute of Science and Technology
●Holger Behrsing, Institute for In Vitro Sciences
●Monique Perron, U.S. EPA Office of Pesticide Programs

Lessons Learned and Practical Considerations for the Use of 
In Vitro Exposure Systems to Assess Respiratory Toxicity
●Lawrence Milchak, 3M Company
●Sandra Verstraelen, VITO
●Mark Higuchi, US EPA Office of Research and Development
●Vicki Stone, Heriot Watt University
●Holger Behrsing, Institute for In Vitro Sciences

Annual early-career scientist award to attend the Institute for 
In Vitro Sciences’ Practical Methods for In Vitro Toxicology 
Workshop, sponsored by the PETA International Science 
Consortium Ltd.

Webinar Series on the Use of NAMs in Risk Assessment
Co-organized by the PETA-ISC, US EPA, and PCRM

Webinar 4: New Approaches for Fish Toxicity Testing
13 November 2019 11:30am – 1:00pm ET

David Volz, Ph.D, University of California, Riverside
Michelle Embry, Health and Environmental Sciences Institute

www.piscltd.org.uk/nam-webinars
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