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Two Years of Development for the 
CompTox Chemistry Dashboard 

• The Chemistry Dashboard went online on 
April 1st 2016

• Initial concept was as an integration hub for 
NCCT chemistry data 

• Two years later, with 10k users a month, it 
is fulfilling the promise with an underlying 
architecture for integrating CompTox data

• Hazard and Exposure data to fill data gaps 
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The CompTox Chemistry Dashboard

• A publicly accessible website delivering access:
– ~760,000 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 
– Real time prediction of physchem and toxicity endpoints
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CompTox Chemistry Dashboard
https://comptox.epa.gov/dashboard
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Detailed Chemical Pages
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The Executive Summary (NEW)
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The Executive Summary (NEW)
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The Executive Summary (NEW)
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Properties, Fate and Transport
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Properties, Fate and Transport

• When we don’t have experimental data we 
predict it…
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Model Performance Details
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OPERA: OPEN Data and OPEN Models
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Access to Chemical Hazard Data
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In Vitro Bioassay Screening 
ToxCast and Tox21 
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Sources of Exposure to Chemicals
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Batch Searches
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Batch Search
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OPERA and TEST in Batch
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Excel Output
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Families of chemicals
Polyaromatic Hydrocarbons
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Not all chemicals are “structures”

• UVCBs are chemical substances of 
unknown or variable composition, complex 
reaction products and biological materials
– Surfactants (C11-14 linear alkyl sulfonates)
– Reaction mass of p-t-butylphenyldiphenyl phosphate 

and bis(p-t-butylphenyl)phenyl phosphate and 
triphenyl phosphate

– Almond Oil
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“Markush Structures”
https://en.wikipedia.org/wiki/Markush_structure 
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Enumeration of Markush 

• Markush structures can be enumerated 
into chemical families
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From Dashboard to Prioritization

• Can we bring data together to prioritize risk?
– Integrated dashboard data can be used to rank order and 

prioritize risk

• Internal application in development to use 
scoring to prioritize risk – uses combination 
of available experimental data and new 
assessment methods (NAMs)
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Potential Data Sources 

In Vivo Human Hazard: 
• Mammalian toxicity studies – guideline-like, use POD
• System-specific in vivo data (Cancer, developmental)
• Models (QSAR) to predict POD and organ-specific 

effects
• Genotoxicity
• In vitro-derived endocrine disruption and neurotoxicity 

models

In Vivo Eco Hazard
• Aquatic in vivo studies – POD 
• Models (QSAR) of POD
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Human Exposure
• Data on production volume and releases
• Quantitative biomonitoring data
• Predictions of oral and inhalation exposure

Eco Exposure
• Biomonitoring data
• Predictions of water concentrations

Physchem
• Persistence and Bioaccumulation models (OPERA)
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Scoring approaches

• For each chemical, each domain receives a score of 
1 (Low), 2 (Moderate), or 3 (High) concern 

• Hazard score = maximum of human and eco 
hazard scores

• Exposure score = maximum of human and eco 
exposure scores

• Total score = hazard score + exposure score + 
physchem score

• If no data is available for a domain, it is given the 
“missing data score”, currently 1 (Low)

• Scoring can include or exclude NAM
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Implemented Scoring Methods
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Method 1 Method 2: NAM Equal Method 3: NAM Deferential
• Maximum score from human and 

eco hazard: 1 – 3
• Maximum score from human and 

eco exposure: 1 – 3
• Maximum score from persistence/ 

bioaccumulation (P/B): 1 – 3
• No NAM
• Add hazard, exposure, and P/B
• Categorical bins

• High: 7-9
• Moderate: 5-6
• Low: 3-4

• Same as Method 1 except NAM is 
incorporated with equal weighting 
in all domains

• Add hazard, exposure, and P/B
• Categorical bins

• High: 7-9
• Moderate: 5-6
• Low: 3-4

• Same as Method 1 except human 
hazard NAM is incorporated in the 
absence of traditional in vivo
studies

• In other domains, NAM is given 
equal weight.

• Add hazard, exposure, and P/B
• Categorical bins

• High: 7-9
• Moderate: 5-6
• Low: 3-4

Method 4: Sum of Scores Method 5: H/BER*
• Sum all components (incl. NAM) 

from human and eco hazard
• Sum all components (incl. NAM) 

from human and eco exposure
• Sum all components (incl. NAM) 

from persistence/ bioaccumulation
• Add hazard, exposure, and P/B
• Categorical bins

• High: >30
• Medium: 10-30
• Low: ≤10

• Ratio of the minimum effect level 
from in vivo toxicity studies or the 
quantitative human hazard NAM 
data divided by the maximum oral 
exposure

• Categorical bins
• High: ≤104

• Medium: 104 – 106

• Low: ≥106

*Hazard/Bioactivity 
Exposure Ratio



Overall Scoring Page 
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Fraction of chemicals in each bin
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High Pre-Priority Moderate Pre-Priority Low Pre-Priority

General NAM Equal NAM Differential Sum of Scores H/BER

Set 1
(344)

Set 2
(867)

(233/867)

(222/344)



Work in Progress

• Present work in development
– Real time OPERA predictions – TEST predictions done

30



Real-Time Predictions
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Real-Time Predictions
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Real-Time Predictions
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Work in Progress

• Present work in development
– Real time OPERA prediction
– Structure/substructure/similarity search
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Prototype Development
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Prototype Development

36



Work in Progress

• Present work in development
– Real time OPERA prediction
– Structure/substructure/similarity search
– Merging in other NCCT dashboard capabilities 
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Earlier Dashboard Applications
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Work in Progress

• Present work in development
– Real time OPERA prediction
– Structure/substructure/similarity search
– Merging in other NCCT dashboard capabilities 
– Web-services for community consumption

• TEST predictions already available
• Chemical Resolver service
• Embeddable widgets
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Conclusion

• The CompTox Chemistry Dashboard provides access 
to data for ~760,000 chemicals

• Multiple prediction models available for data gap 
filling
– OPERA models and TEST models – PhysChem and Tox endpoints
– Models based on in vitro data – classification models 
– Generalized Read-Across development in progress

• Real time prediction models rollout has started
• Web services available for some physchem and 

toxicity endpoints
• 2 years development as a CompTox Integration Hub
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Contact

Antony Williams
US EPA Office of Research and Development
National Center for Computational Toxicology (NCCT)
Williams.Antony@epa.gov
ORCID: https://orcid.org/0000-0002-2668-4821
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