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NAS Report 2012

Includes…

1) Data management

2) Data mining

3) Software and decision 

support tools

4) Curation and integration of 

information from other 

sources 

Software Tools, IT and IM are Integral to the 

Future of Environmental Protection 

Excerpt from Report



Center for Computational
Toxicology & Exposure 2

• Sustainable support for development and 

maintenance of enterprise-level software 

tools that can inform chemical safety and 

ecological decision-making

• Centralized capability to collate and 

curate available chemistry, toxicity, 

exposure and ecological information from 

structured and unstructured sources to 

provide a comprehensive chemical safety 

knowledgebase.

• Integrated data management systems 

capable of efficiently storing and 

delivering a diverse range of chemistry, 

toxicity, exposure, and ecological data for 

internal and external needs.

Reorganization Provided an Opportunity to Formally 
Integrate Scientific Tool Development and Data 
Managment Capability (Informatics) 

Organization chart for ORD’s Center for Computational Toxicology & 

Exposure 
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Data Management and Curation
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ADME
•In vitro dosimetry data

•In vitro High Throughput 
Toxicokinetics (HTTK) data

•Physiologically Based 
Pharmacokinetic (PBPK) models

Human Hazard
•Toxicity Reference (ToxRef) 
Database (legacy in vivo data)

•Toxicity Value (ToxVal) Database

•Toxicity Forecasting (ToxCast) data 

•Many other models

Chemistry Data
•Laboratory Information Management 
System (LIMS) chemical library

•Distributed Structure Searchable (DSSTox) 
Library

•Physchem prop modeling

Exposure
•National Health and Nutrition Examination 
Survey (NHANES) biomonitoring

•Functional Use Categories

•Non-targeted Screening

•Models

Data for 

Chemical

Safety 

Decisions

Other Data 
•European Chemicals Agency (ECHA)

•Office of Pollution Prevention and Toxics 
(OPPT)

•Health Canada (HC)

EDSP21 Dashboard

ToxCast Dashboard

ACToR: Aggregated 

Publicly Available 

Chemical Data

CompTox Chemistry 

Dashboard

RapidTox



Center for Computational
Toxicology & Exposure 5

ORD Data Hub

Exposure

ChemTrack DSSTox ChemProp
Data Collection Layer

(Transactional)

Data Mart / Presentation Layer

(Fit-for-Purpose)

Production Application Layer

Generalized data model 

providing integration 

across the domains for 

scientific exploration

Virtual or Physical Application Databases 

– Data Structured to efficiently support 

our external production applications

Raw data processing 

and data curation, 

quality tools

InVitroDB ToxRef DB

Chemistry Chemistry Human 
Health 
Hazard

Human 
Health 
Hazard

Models

Model + 
Pred App

Data 
Analytics/ 
Learning

ORD/CCTE Data Management Overview

RapidTox Dashboards, Scientific Tools & downloadable data
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Chemistry

• Chemical Library

• DSSTox

• Phys/Chemical 
Prop

Exposure

• Biomonitoring

• CPDat

• Factotum

Human Health 
Hazard

• ToxVal

• CHD

• ToxRef

ADME

• CvT

• HTTK

Ecological 
Hazard

• ECOTOX

Ecological 
Integrity

Catalog and 
prioritize 

relevant external 
data sources

Design process 
for extracting 
and cleaning 

data from each 
source 

Identify tools to 
facilitate data 

curation

Review data 
curation process 

regularly 

Develop data 
management 
and quality 

assurance plans 

Curation Process

Current Data Focus

Data Curation Approach and Activities
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Machine Learning
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• Hazard
–Developmental Tox machine learning model-predictive model 

using Stemina and ToxCast Assays
(Zurlinden et al., 2020, https://pubmed.ncbi.nlm.nih.gov/32073639/) 

• Toxicokinetics
– In vitro data can be used to predict toxicokinetics data through 

R package of HTTK 
(Pierce et al., 2017, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6134854/)  

–Access through ORD’s CompTox Chemicals Dashboard 
(https://comptox.epa.gov/dashboard/chemical_lists/HTTKHUMAN) 

• Exposure
–Systematic Empirical Evaluation of Models (SEEM) 

Framework- used to predict exposure estimates for almost 500k 

chemicals 
(Ring et al., 2019, https://pubmed.ncbi.nlm.nih.gov/30516957/) 
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Example CCTE Projects 

Implementing Machine Learning 

Intake Rate (mg/kg BW/day) Inferred from 

NHANES Serum and Urine
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ToxCast Phase I
(Wetmore et al.

2012)

ToxCast Phase II
(Wetmore et al.

2015)

ToxCast Chemicals
Examined

Chemicals with
Traditional in vivo TK

Chemicals with High
Throughput TK

https://pubmed.ncbi.nlm.nih.gov/32073639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6134854/
https://comptox.epa.gov/dashboard/chemical_lists/HTTKHUMAN
https://pubmed.ncbi.nlm.nih.gov/30516957/
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Decision Support Tools
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• GOAL:  Develop a transparent and reproducible process for 
integrating available information, identifying potential 
information data gaps and understanding the landscape of 
publicly-available information for large chemical databases. 

• Delivered: A proof-of-concept case study demonstrating an 
automated approach that extracts, stores, and integrates 
publicly available information from traditional and new 
approach methods in toxicology, exposure, and 
environmental fate-related studies.

o Case study developed to reflect TSCA decision context and 
used a small subset of the TSCA active inventory. 

o PICS Approach includes a scientific domain metric and an 
information availability metric based on decision context 
specific analysis of information from seven scientific 
domains.

o Results are presented in report and available on TSCA POC 
Dashboard at the link below.

Public Information Curation and Synthesis 

(PICS) Approach

https://www.epa.gov/chemical-research/translation-and-knowledge-delivery

https://www.epa.gov/chemical-research/translation-and-knowledge-delivery
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External Portal
(https://comptox.epa.gov/index.html#/) 

Internal Portal

Tool access through CCTE Portal

https://comptox.epa.gov/index.html#/
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Data
• Soon with >900,000 chemicals

• New version of ToxVal v9 and invitrodb 3.4

User Experience
• Replacement of tables in the application with 

more flexible table handling for data

• The Abstract Sifter and GenRA will be 

presented as separated tools in a modular 

way that have been plugged into the new 

Tools menu of the dashboard. 

• Performance will be much enhanced in terms 

of download speed and the batch search will 

be able to handle much larger input sets.

ORD’s Comptox Chemicals Dashboard: 
https://comptox.epa.gov/dashboard 

(New Version Late 2020)
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• Data management challenges in chemical risk 

assessment necessitate the transition towards increased 

use of decision support tools

• RapidTox is a collection of decision-based workflows 

that integrate a range of information related to chemical 

properties, fate and transport, hazard, dose-response, 

and exposure

• Delivers information that facilitates development of 

quantitative screening-level assessments (with 

associated uncertainty) for hundreds to thousands of 

chemicals

• Benefits potentially include increased transparency, 

more readily updated datasets/models/assessments, 

expedited management review, harmonized data within 

and across regulatory agencies, and increased 

efficiency

13

RapidTox Tool 
(in development)
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Workflow for Prioritizing Chemicals of Emerging Concern 

(CEC)-CRADA with MN DOH

• Data retrieval and 

caching

• Chemical scoring

• Summary report and 

data table generation 
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Take Home Messages…

• ORD has made a sustained investment into the management 

of large datasets, data curation, machine learning, and decision 

support tools

• Dedicating an entire division within CCTE represents a 

commitment to informatics that will facilitate sustainable data 

management and tool development to meet the needs of our 

partners and clients

• ORD has been responsive to advice provided by the NAS on 

informatics and looks forward to the completion of the current 

effort.
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