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CompTox Chemicals Dashboard 

>906k chemicals 



The Charge for the Dashboard 

• Develop a “first-stop-shop” for environmental chemical 

data to support EPA  and partner decision making:

– Centralized location for relevant chemical data

– Chemistry, exposure, hazard and dosimetry

– Combination of existing data and predictive models

– Publicly accessible, periodically updated, curated

• Easy access to data improves efficiency and 

ultimately accelerates chemical risk assessment
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard



Detailed Chemical Pages

• Chemical page: Wikipedia snippet when available, intrinsic 

properties, structural identifiers, linked substances



“Executive Summary”

• Overview of toxicity-

related info

• Quantitative values

• Physchem. and 

Fate & Transport

• Adverse Outcome 

Pathway links

• In vitro bioactivity 

summary plot



Experimental and Predicted Data

• Physchem and Fate & 

Transport experimental and 

predicted data

• Data can be downloaded as 

Excel, TSV and CSV files



Chemical Hazard Data

ToxVal Database

• >50k chemicals

• >770k tox. values

• >30 sources of 

data

• ~5k journals cited

• ~70k citations



Safety Data



Sources of Exposure to Chemicals



Searching Literature 

and the Internet



Literature Searching 

• Real-time retrieval of data from PubMed ~30 

million abstracts and growing)

• Choose from set of pre-defined queries

• Adjust and fine tune queries based on interests



Markup of abstracts
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What’s the best way to search the 

internet for chemical data?

• We know how complex identifiers are…
– CASRN(s)

– Hundreds of names (maybe)

– SMILES

– InChIs

– EINECS, EC numbers

• What can WE do to help navigate the internet?



External Links – Also use Identifiers

Names, CASRN, PubChem IDs, InChIs… 
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External Links

• Links to ~90 websites providing access to 
additional data on the chemical of interest 



NIST WebBook

https://webbook.nist.gov/chemistry/
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MassBank of North America

https://mona.fiehnlab.ucdavis.edu
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Chemical Lists of 

Interest…
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Lists of Extractables and Leachables
https://comptox.epa.gov/dashboard/chemical-

lists?filtered=&search=extractables

19

• Chemical lists with extractables & leachables

• Expands with literature extraction 



The ELSIE Database
https://comptox.epa.gov/dashboard/chemical-lists/ELSIE
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Extractables
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Download data, send to batch 

search for data harvesting
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“MS-ready” 

structures
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Overview of MS-Ready Structures

• All structure-based chemical substances are 
algorithmically processed to
– Split multicomponent chemicals into individual structures

– Desalt and neutralize individual structures 

– Remove stereochemical bonds from all chemicals

• MS-Ready structures are then mapped to 
original substances to provide a path between 
chemicals detected by mass spectrometry to 
original substances
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Mass and Formula 

Searching
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Advanced Searches: Mass Search
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Advanced Searches: Mass Search
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Advanced Searches: Formula Search
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Batch Searching



Batch Searching

• Singleton searches are useful but we work 

with thousands of masses and formulae!

• Typical questions
– What is the list of chemicals for the formula CxHyOz

– What is the list of chemicals for a mass +/- error

– Can I get chemical lists in Excel files? In SDF files?

– Can I include properties in the download file?
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Batch Search



Batch Search – Excel, CSV, SDF file 



Batch Search



Work in 

Progress
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New lists added regularly

In progress

• New chemicals registered daily and released 

with each new version of the Dashboard

36



Predicted Mass Spectra
http://cfmid.wishartlab.com/

• MS/MS spectra prediction for ESI+, ESI-, and EI

• Predictions generated and stored for >800,000 

structures, to be accessible via Dashboard
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Spectral Viewer Comparison
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Already published…
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CASMI
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CASMI 
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Hazard Module



Structure/Substructure/Similarity



Database of Public Domain MS Data

• Metadata ranking of candidates based on mass/formula 

searching was a starting point

• Searching experimental spectra against in silico predictions 

was next. 

• Searching experimental spectra against experimental spectra 

is the next phase. 

• Assembling experimental mass spec data from the internet, 

homogenize formats and database – includes curation
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Database of MS Methods

• There are hundreds of methods distributed across the EPA 

website – that can be enabled by cheminformatics

– Focus: Aggregate MS method documents and extract 

chemicals to make methods structure searchable

– Vision: Search by structure/substructure/similarity to find 

existing method(s) as a starting point

45



Work in Progress
https://acs.digitellinc.com/acs/sessions/445216/view

• Presently working with scientists from NIST

• Dataset to be released as a list

• Spectra will be added to our experimental spectral database 

for searching 
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Collaboration with NIST

>10,000 plastic related chemicals
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Request for participation 

• Please point us to relevant datasets and articles

• Nothing is perfect – so please flag issues
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Conclusion

• Dashboard access to data for ~900,000 chemicals, 

next release will update to 1.2 million substances

• Extractable and leachables lists continue to expand

• “MS-Ready data” facilitates structure identification
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• Data continues to grow with 

ongoing curation activities

• Proof-of-concept developments 

will release in future versions

• Do you want to learn more?
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