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Problem
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• Tens of thousands of chemicals are of interest to a broad 
spectrum of stakeholders and the Agency.

• The National Center for Computational Toxicology is looking to 
integrate and share our data to support computational toxicology

• Chemical structures and data are required to develop prediction 
models

• Data should be accessible and Open 
for reuse



Action
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• Develop a publicly accessible web-based application 

• Provide access to integrated data for ~740,000 chemicals –
structures, properties, models, links to other agency resources

• Deliver search results to support different research needs
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Impact

• Data are being used to:
• Access toxicity data
• Build prediction models
• Speed chemical identification
• Support additional software applications

• Open data allows for:
• Integration via other public websites
• A phone and tablet mobile application
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Result

• Public access to over a decade of curation work

• Regions and states have open access to the data

• The data are being used to support Agency projects (e.g.):
• Tire crumb
• Hydraulic fracturing
• Endocrine Disruption
• Non-targeted Analysis in analytical science



Who is NCCT?

• National Center for Computational Toxicology – part of EPA’s 
Office of Research and Development 

• Research driven by EPA’s Chemical Safety for Sustainability 
Research Program

– Develop new approaches to evaluate the safety of chemicals

– Integrate advances in biology, biotechnology, chemistry, exposure science 
and computer science 
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• Goal - To identify chemical exposures that may 
disrupt biological processes and cause adverse 
outcomes.



The CompTox Chemistry

Dashboard – An Overview 

•A publicly accessible website delivering access:

– ~740,000 chemicals and related property data

– Links to other agency websites and public data resources

– “Literature” searches for chemicals using public resources

– Integration to “biological assay data” for 1000s of chemicals

– Information regarding consumer products containing chemicals

– “Batch searching” supports searches for thousands of chemicals 

•An underlying architecture for the development of 
future software applications 
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Comptox Chemistry Dashboard
https://comptox.epa.gov
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~740,000 chemicals

>15 years of data

https://comptox.epa.gov/
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Chemical Page
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• Atrazine is an herbicide of the triazine class. Atrazine is used to prevent
pre- and post emergent broadleaf weeds.



Physicochemical Properties
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Names and Identifiers
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Links to Other Resources
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Product Composition Details
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In vitro Bioassay Data

• In vitro bioassays are used to determine the biological 
activity of a substance – Toxcast project

•A decade of measurements, and millions of dollars of 
data integrated into the dashboard 
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Physicochemical Properties
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Integrated Literature Searching
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Integrated Literature Searching
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Integrated Literature Searching
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Integrated Literature Searching
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Integrated Literature Searching
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Integrated Literature Searching
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Crowdsourced Data Curation

•Maintaining high-quality data is a challenge

• Every user can contribute to improving the data!
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“UVCBs” - Unknown or Variable Composition, 

Complex Reaction Products and Biological Materials
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• What are these chemicals?
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Batch Searching for Data for 

Thousands of Chemicals



Batch Searching for Data for 

Thousands of Chemicals
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Access to associated data for 

review, modeling & download
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Access to associated data for 

review, modeling & download



Non-targeted Analysis 
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Retention Time

~1000 Peaks in an American Health Homes Dust Sample



Searches for Specific Purposes
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Data Available for Download
https://comptox.epa.gov/dashboard/downloads
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https://comptox.epa.gov/dashboard/downloads


ca. 720,000 structures on 

an iPhone or iPad
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Real World Applications 

• Direct Access to data for researchers
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Real World Applications

• From chemical names to chemical data (COMMON NEED!)
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Future Work

• Continue expansion and curation of data and types.

• Provide “programmatic access” to all data – connect to other 
Agency resources and allow other scientists to integrate their 
scientific applications.

• Integrate algorithms that allow for real-time predictions.

• Continue to assemble and enhance chemical lists and data 
for specific projects. Make available to Agency researchers 
and for public use.
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Conclusion

• The CompTox Chemistry Dashboard provides access to data for 
~740,000 chemicals

• An Integration Hub integrating multiple data sources: 
experimental and predicted property data, bioassay data, links 
to public and agency resources

• Data downloads allows for reuse in other systems and 
integration of resources to support research

• <1 year since initial release but already an important resource 
supporting environmental science
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