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CompTox Chemicals Dashboard

• A publicly accessible website delivering access:
– ~882,000 chemicals with related property data
– Experimental and predicted physicochemical property data
– Experimental Human and Ecological hazard data
– Integration to “biological assay data” for 1000s of chemicals
– Information regarding consumer products containing chemicals
– Links to other agency websites and public data resources
– “Literature” searches for chemicals using public resources
– “Batch searching” for thousands of chemicals 

– Over 10,000 of the chemicals are classed as PFAS Chemicals
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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• Searching – CAS Numbers, systematic names 
and synonyms, structures (as InChIs)



Substring search “perfluoro”
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• Substring search ~2000 chemicals



Substring search “perfluoro”
“Explicit” structures 
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Substring search “perfluoro”
“Markush” representations
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Substring search “perfluoro”
“UVCB” chemicals
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• Unknown or Variable Composition, Complex Reaction 
Products and Biological Materials



1 of ~882,000 Chemical Pages
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Physicochemical properties
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Experimental Data 
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Detailed QSAR Prediction Reports
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Training sets enhanced QSAR
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• Comparison of COSMOtherm, EPI Suite 
ACD/Labs, TEST and OPERA

• OPERA best performance: Vapor Pressure, 
Solubility, Octanol-water partitioning, Octanol-
Air partitioning, Soil-Adsorption coefficient



Hazard Data – Human and Eco
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What is PFOS Called?
Synonyms, CASRNs and more
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Substance Relationship Mappings

• Similar compounds - based on structure 
“fingerprints”

• Structure mappings - between parent and 
salts, multicomponent chemicals, isotopomers

• Related substances – monomer to polymer, 
parent to transformation products
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Are there Similar Compounds? 
128 chemicals >0.8 match factor
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Relationships in the data
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9 salt forms of PFOS (and the ion)
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CHEMICAL 
LISTS OF PFAS
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A List of Lists of Chemicals
https://comptox.epa.gov/dashboard/chemical_lists
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Chemical Lists 

• Assembled chemical lists give access to 
curated data 
– Names and synonyms
– Physicochemical/Fate and Transport data
– Toxicity data
– Relationships in the data
– Regulatory lists 
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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The OECD List of PFAS
http://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
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Building a “Master PFAS List”

• What is a PFAS? Different definitions from 
different groups and publications.

• Difficult to get to a consistent definition
• We have taken an iterative approach

– Substances with specific substructural elements as 
chemical “structures”
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PFAS Structure List (8163)
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Building a “Master PFAS List”

• What is a PFAS? Different definitions from 
different groups and publications.

• Difficult to get to a consistent definition
• We have taken an iterative approach

– Substances with specific substructural elements as 
chemical “structures”

– Substances with specific “substrings” to represent 
PFAS elements in UVCB chemicals
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UVCB Chemicals 
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PFAS “UVCB Chemicals”
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Example PFAS-UVCBs
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1-Propene, 1,1,2,3,3,3-hexafluoro-, polymer with 1,1-
difluoroethene, ethene, 1,1,2,2-tetrafluoroethene and 
1,1,2-trifluoro-2-(trifluoromethoxy)ethene
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“Markush” Chemical Categories

• PFOS is a linear perfluoroalkyl sulfonate
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…and their Markush Children…

• Linear perfluoroalkyl sulfonates has children…
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PFAS Categories in Development
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PFAS Categories in Development
(112 categories so far…)
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BATCH 
SEARCHING
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Batch Search

• Search thousands of chemicals based on 
CASRN, names and identifiers

• Harvest en masse the data available for 
single chemicals – properties, tox data, 
chemical relationships, category mappings, 
presence in lists
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Batch Searches
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SUPPORTING 
MASS 

SPECTROMETRY
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Advanced Search
Supporting Target/Non-Target MS
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2 Chemicals match the formula
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Advanced Search
Supporting Target/Non-Target MS
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23 Chemicals match the formula
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Supporting future work

• 1. Mobility: A wide and dynamic distribution of short chain PFAS due to 
their high polarity, persistency and volatility. (QSAR Predictions)

• 2. Substitution of regulated substances: The ban or restrictions of 
individual molecules will lead to a replacement with substitutes of 
similar concern. (Database content and Markush Enumeration)

• 3. Increase in structural diversity of existing PFAS molecules: 
Introduction of e.g., hydrogens and chlorine atoms instead of fluorine, 
as well as branching and cross-linking lead to a high versatility of 
unknown target molecules. (Database content)

• 4. Unknown “Dark Matter”: The amount, identity, formation pathways, 
and transformation dynamics of polymers and PFAS precursors are 
largely unknown. (Working with agency analytical scientists and 
collaborators to link and host data)
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Conclusions

• CompTox Chemicals Dashboard supports PFAS 
research at EPA in numerous ways
– Delivery of curated lists of PFAS chemicals (growing)
– Flexible search capabilities – support for Mass Spec
– Relationships in the data enrich navigation between chemicals

• Ongoing research efforts for PFAS chemicals
– Continue harvesting physicochemical & fate and transport data
– Classification approaches and Markush representations
– Expand available toxicity data and integration to systematic 

review data as it becomes available
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