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Abbreviations

• AED: Administered Equivalent Dose

• BPA: bisphenol A
• CCD: CompTox Chemicals Dashboard

• CHR: chronic study type

• EPA: US Environmental Protection Agency
• ER: estrogen receptor

• GenRA: Generalized Read Across (web 
application)

• GHS: Globally Harmonized System of 
Classification and Labeling of Chemicals

• HTTK: High throughput toxicokinetics

• IRIS: EPA’s Integrated Risk Information System

• IVIVE: in vitro to in vivo extrapolation
• LOAEL: Lowest Observed Adverse Effect Level

• MGR: multigeneration reproduction study type

• POD: Point of departure
• QMRF: QSAR Model Reporting Format

• RfD: Reference Dose

• SUB: Subchronic study type
• ToxCast: US EPA’s Toxicity Forecaster program

• webTEST: Toxicity Estimation Software (web 
application)
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• CompTox Chemicals Dashboard 
o Vision
o Case Study

• Bisphenol A & B
• Navigation and Orientation
• webTEST & GenRA

• Wrap up
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Agenda



• Centralized location for publicly available 
chemical toxicity data

• Combination of existing legacy, and high 
throughput and predictive model data

• Publicly accessible, periodically updated, 
curated

• Supports EPA and partner decision making
‐ e.g., Well‐studied chemicals: data can be found in most areas
‐ e.g., Data‐poor substances: limited data, but may find in vitro 

and/or modeled data, similar compounds, and literature 
search information

CompTox Chemicals Dashboard

https://comptox.epa.gov/dashboard/

Easy access to data improves efficiency and 
ultimately accelerates chemical risk assessment
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• Chemistry: Chemical characterization

• Hazard/Bioactivity: safety classifications, human health & 
ecological data, in vivo animal data, biological targets (effect), dose‐
response characterization (dose)

• Exposure/Toxicokinetics:                                                          
measured and predicted
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Dashboard Data Contents

Hazard 
identification

Dose-response 
assessment

Exposure 
assessment

Risk 
characterization



e.g., integrated data sources

Chemistry
Hazard

Exposure
BioactivityDSSTox

Toxicity Estimation Software 

Tool (TEST)
EPISuite

OPERA

Percepta/ACD Labs

ToxValDB

ToxRefDB
ECOTOX         

Knowledgebase

Factotum
Chemical and Products Database 

(CPDat) Chemical and Products Categories 

(CPCat)

NHANES

Chemical Data Reporting (CDR)

invitroDB

ToxCast AOP wiki

SeqAPASS

High Throughput Transcriptomics (HTTr)
High Throughput Phenotypic Profiling (HTPP)High Throughput Toxicokinetics (HTTK)

30+ worldwide sources: 
e.g., ATSDR, IRIS, HESS, ECHA, 
EFSA, DOD, Health Canada
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e.g., integrated data sources
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invitroDB

ToxCast AOP wiki

SeqAPASS

High Throughput Transcriptomics (HTTr)
High Throughput Phenotypic Profiling (HTPP)High Throughput Toxicokinetics (HTTK)

e.g., embedded iframes

 EPA’s Toxics Release 
Inventory

 Google Scholar
 PubChem links (e.g., Articles, 

Patents, Bioassays, GHS 
Classification)

 Integrated Risk 
Information System (IRIS)

 Provisional Peer-Reviewed 
Toxicity Value (PPRTV)

30+ worldwide sources: 
e.g., ATSDR, IRIS, HESS, ECHA, 
EFSA, DOD, Health Canada
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e.g., integrated data sources

e.g., linked sources

Chemistry
Hazard

Exposure
BioactivityDSSTox

Toxicity Estimation Software 

Tool (TEST)
EPISuite

OPERA

Percepta/ACD Labs

ToxValDB

ToxRefDB
ECOTOX         

Knowledgebase

Factotum
Chemical and Products Database 

(CPDat) Chemical and Products Categories 

(CPCat)

NHANES

Chemical Data Reporting (CDR)

invitroDB

ToxCast AOP wiki

SeqAPASS

High Throughput Transcriptomics (HTTr)
High Throughput Phenotypic Profiling (HTPP)High Throughput Toxicokinetics (HTTK)

 General
‐ ECHA, MSDS, NIOSH, NIST, Wiki

 Toxicology
‐ CalEPA, CTD, ECOTOX, AOP Wiki

 Publications
‐ Google, IRIS, PubMed, 

Regulations.gov

 Analytical
‐ MONA, NIST, PDB, Tox21 QC

 Prediction
‐ NMDB, NMRShiftDB, LSERD

e.g., embedded iframes

 EPA’s Toxics Release 
Inventory

 Google Scholar
 PubChem links (e.g., Articles, 

Patents, Bioassays, GHS 
Classification)

 Integrated Risk 
Information System (IRIS)

 Provisional Peer-Reviewed 
Toxicity Value (PPRTV)

30+ worldwide sources: 
e.g., ATSDR, IRIS, HESS, ECHA, 
EFSA, DOD, Health Canada
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e.g., integrated data sources
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e.g., embedded iframes

 EPA’s Toxics Release 
Inventory

 Google Scholar
 PubChem links (e.g., Articles, 

Patents, Bioassays, GHS 
Classification)

 Integrated Risk 
Information System (IRIS)

 Provisional Peer-Reviewed 
Toxicity Value (PPRTV)

30+ worldwide sources: 
e.g., ATSDR, IRIS, HESS, ECHA, 
EFSA, DOD, Health Canada

‐ webTEST (hazard and physchem
QSAR predictions)

‐ GenRA (generalized read‐across)
‐ Abstract Sifter (literature search)

Linked EPA webtools

10



Team Approach

Efforts include many 
more than who are 

shown here

Many external 
collaborators 

provided data & links

EPA/ORD/Center for Computational Toxicology and Exposure
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• Bisphenol A: A well‐studied chemical
o Chemistry: physchem properties
o Hazard: quantitative risk assessment values, IRIS, in vivo data 
o Bioactivity: high throughput screening data
o Exposure: Biomonitoring data

• Bisphenol B: A limited‐studied chemical
o Chemistry: physchem properties
o Hazard: webTEST (predictions) & GenRA (data gap‐filling using)
o Bioactivity: high throughput screening data
o Exposure: predictions
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Exploration Case Study
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Live Demo
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Navigation and 
Capabilities

Backup



Navigation & Capabilities

Basic Search
‐ Chemical
‐ Product/Use Category
‐ Assay/Gene

Advanced Search
‐ Mass 
‐ Molecular Formula
‐ Both

Batch Search
‐ Several incl. chemical lists 
‐ User defined

In Application Viewing Data Download Links (embedded & links out)
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Backup



16

CCD Help Page Backup

https://www.epa.gov/chemical‐research/comptox‐chemicals‐dashboard‐help

https://www.epa.gov/chemical-research/comptox-chemicals-dashboard-help
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Submit Comments
‐to ask a question, report bugs, or submit feedback

Backup
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Basic Chemical Search on BPA Backup



Navigation Tabs Backup
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Chemical Landing Page Backup
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Executive Summary Tab Backup

Overview of data
• Quantitative toxicity values
• ADME
• Exposure
• Adverse Outcome Pathway (AOP) 

links
• Physchem & fate & transport
• Plots: hazard Point‐of‐Departure 

(POD) oral/inhalation and in 
vitro bioactivity summary
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PhysChem Properties Tab

• Polarizability
• Henry’s Law
• Boiling Point
• Flash Point 
• Melting Point 
• Molar Refractivity 
• Molar Volume 
• Viscosity 
• Surface Tension
• Density
• Vapor Pressure
• Water Solubility
• Thermal Conductivity
• Index of Refraction
• LogKoa: Octanol‐Air
• LogKow:Octanol‐Water

Ability to look at 
parameter‐specific tables

Backup
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Can click to see more information. 
E.g., OPERA predictions have 
metadata including QMRF
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Environmental Fate/Transport Tab Backup

• Atoms. Hydroxylation 
Rate

• Biodeg. Half‐Life (Km)
• Soil Adsorp. Coeff (Koc)
• Bioaccumulation Factor
• Bioconcentration Factor

Ability to look at 
parameter‐specific tables
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Hazard Tab Traditional animal studies toward 
human toxicity & ecotoxicology
ToxVal Database – 30 worldwide sources 
• e.g., IRIS, ECHA, EFSA …
• + ECOTOXicology Knowledgebase 

(ECOTOX) – aquatic life, terrestrial 
plants and wildlife

Backup

Toggle between human‐relevant and ecology‐relevant endpoints

Toggle to different hazard tables



Links out to external 
source (PubChem)

e.g., sources:
• EU Regulation
• European Chemicals Agency (ECHA)
• Safe Work Australia
• Hazardous Substances Data Bank (HSDB)
• Japan National Institute of Technology 

and Evaluation (NITE) 
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Safety > GHS tab
GHS (Globally Harmonized System of Classification and Labelling of Chemicals) is a United Nations system to identify hazardous chemicals 
and to inform users about these hazards. 

Backup
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ADME > IVIVE Tab
ADME – Absorption, Distribution, Metabolism, Excretion
IVIVE – in vitro to in vivo extrapolation

Backup

Relevant data related to high throughput toxicokinetics
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Exposure Tabs

Predicted data – for predicted probability of functional use and exposure 
predictions ‐ use various inputs, including physchem and env./fate transport 
data

Databases are developed for public consumption. E.g.,
• EPA's Chemical and Products Database (CPDat)
• EPA’s Chemical/Product Categories Database (CPCat)

Backup

Reported and measured data ‐ come from public sources 
(e.g., MSDS sheets, EPA’s Toxics Release Inventory, National 
Health, Nutrition Examination Survey (NHANES) 
biomonitoring data, EPA’s Chemical Data Reporting (CDR) 
Rule ‐ issued under the Toxic Substances Control Act (TSCA))
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Bioactivity Tabs (in vitro) Backup

• High‐throughput chemical screens to generate biological 
data on hundreds to thousands of chemicals
o US EPA’s Toxicity Forecasting (ToxCast) Program www.epa.gov/chemical-research/toxicity-forecasting 

o e.g., chemical‐biological receptor interaction, metabolomics changes, 
functional cellular changes (neural network function), zebrafish development

o Tox21 – intergovernmental US collaboration
o invitroDB database (v3.5) www.epa.gov/chemical-research/exploring-toxcast-data-downloadable-data

• High‐throughput transcriptomics (HTTr)

• High‐throughput phenotypic profiling (HTPP)

• Development of predictive models utilizing individual 
assay data (e.g., estrogen receptor [ER] model)

• PubChem Bioassay iframe

https://www.epa.gov/chemical-research/toxicity-forecasting
https://www.epa.gov/chemical-research/exploring-toxcast-data-downloadable-data


RE
SP

O
N

SE

CONCENTRATION

Dots represent response 
from a single assay

Cytotoxicity 
median and 
lower bound 

range

29

Bioactivity Tab: ToxCast Summary plot Backup

Not cutoffs, but values 
to provide context to 
bioactivity findings
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Bioactivity Tab: ToxCast Summary Data Table Backup
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Links out to concentration‐
response plots

Bioactivity Tab: Conc. Response Data Backup
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Bioactivity Tab: Conc. Response Data Backup

Can filter by EDSP associated 
data
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Links out to concentration‐
response plots

Bioactivity Tab: Conc. Response Data Backup



• Perform searches of publications containing the chemical, as 
well as user‐defined terms 
o Google Scholar
o PubMed Abstract Sifter

• Direct visualization of curated chemical database information
o PubChem Articles
o PubChem Patents
o PPRTV (EPA’s Provisional Peer‐Reviewed Toxicity Value)
o IRIS (EPA’s Integrated Risk Information System)
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Literature Tabs Backup
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BPA
Measured hazard and 

exposure data

Backup



Measured hazard and exposure values for BPA

Executive Summary

Literature > IRIS

Exposure > Biomonitoring

Hazard:          5 x 10^‐2mg/kg/day (RfD)
Exposures: ~ 5 x 10^‐5 mg/kg/day (max)

Backup
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Bisphenol B

Backup



Landing page

No Hazard data

Only predicted 
exposure data

Backup
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Physchem Properties

Predicted properties available below, but can also predict some 
hazard endpoints using webTEST (Toxicity Estimation Software Tool)

Backup
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Predictions Tool
webTEST is the web version of the EPA’s Toxicity 
Estimation Software Tool that runs QSAR models 
for toxicological and physchem properties.

Backup



webTEST predictions Backup
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• Interactive workflow to:
o search for target or draw it;
o define fingerprints for similarity and number of analogs; 
o Examine what data exist for source analogs;
o Inspect the consistency, concordance, and range of effects for analogs
o Understand confidence in the prediction(s)
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Generalized Read-Across (GenRA)
Backup
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Generalized Read-Across (GenRA)
Output file, filtered by pvalue

Backup
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Bioactivity ToxCast Summary data Backup



Exposure predictions

Exposure estimate: ~ 7 x 10^‐5 mg/kg/day (max)

Backup
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Back to Slides
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Reverse Toxicokinetics on Bioactivity data

Gather a bioactivity concentration
• Lowest X%
• Lowest AC50

Calculate Administered Equivalent Dose (AED)
1. HTTK r‐package
2. A straightforward equation : (Bioactivity conc. 

[micromolar]) x (1mg/kg/day) x (1/steady-state 
plasma concentration from ADME > IVIVE tab 
[micromolar]) . Make sure to check units

3. NIEHS WebICE tool



• Bisphenol A: A well‐studied chemical
o Chemistry: physchem properties
o Hazard: quantitative risk assessment values, IRIS, in vivo data 
o Bioactivity: high throughput screening data
o Exposure: Biomonitoring data

• Bisphenol B: A limited‐studied chemical
o Chemistry: physchem properties
o Hazard: GenRA (data gap‐filling using)
o Bioactivity: high throughput screening data
o Exposure: predictions
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Exploration Case Study



Summary

• The CompTox Chemicals Dashboard allows public access of 
environmental chemical data to support EPA and partner 
decision making

• Currently >1.2 million chemicals providing chemistry, toxicity 
and exposure information 

• Measured data (when available) are provided, along with 
predictions and the capability to make predictions, as well as 
search the literature for up‐to‐date information
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Thank you!

Nisha Sipes, PhD
Assistant Center Director
CompTox Chemicals Dashboard Product Owner
US EPA ORD Center for Computational Toxicology and Exposure
sipes.nisha@epa.gov
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Resources
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References
• https://www.epa.gov/chemical‐research/new‐approach‐methods‐nams‐training

o Link to past presentations, videos, and other references for EPA ORD’s web applications, including 
the CompTox Chemicals Dashboard

• https://www.epa.gov/chemical‐research/downloadable‐computational‐toxicology‐
data
o Link to downloadable data, including ToxCast data (invitroDB), ToxRefDB, ToxValDB, and others.

• CompTox Chemicals Dashboard
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o Williams AJ, et al. Sourcing data on chemical properties and hazard data from the US‐EPA CompTox
Chemicals Dashboard: A practical guide for human risk assessment. Environ Int. 2021 
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In vitro to in vivo extrapolation (IVIVE)
• Utilizing HTTK R‐package, slide 41: 

https://epa.figshare.com/articles/presentation/Computational_Toxicology/17407460
• Calculation, slide 28:  

https://epa.figshare.com/articles/presentation/Overview_of_the_CompTox_Chemicals_Dashboard_an
d_ToxCast_Tox21_Screening_Program_Tools_for_Users/17396306

• WebICE https://ice.ntp.niehs.nih.gov/Tools

Data download available
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