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Endocrine Disruptor Screening Program 
(EDSP) Chemical List

Number of
Compounds

Conventional Active Ingredients 838

Antimicrobial Active Ingredients 324

Biological Pesticide Active Ingredients 287

Non Food Use Inert Ingredients 2,211

Food Use Inert Ingredients 1,536

Fragrances used as Inert Ingredients 1,529

Safe Drinking Water Act Chemicals 3,616

TOTAL 10,341

EDSP 
Chemical 
Universe
10,000

chemicals
(FIFRA & 
SDWA)

EDSP List 2 
(2013)

107
Chemicals

EDSP List 1 
(2009)

67 
Chemicals

So far 67 chemicals have completed testing and an 
additional 107 are being tested

• Park et al. (2012): At least 3221 chemicals in humans, many appear to be exogenous

Scale of the Problem



June 2017: 67,709 Chemicals on 
the TSCA Inventory

TSCA section 6(b)(1)(A):
• Exposure potential of the 

chemical substance

Risk-Based
Prioritization

Risk
Evaluation

Scale of the Problem



HT Exposure in the RED (“ExpoCast”) Project



HT Exposure in the RED (“ExpoCast”) Project
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HT Exposure in the RED (“ExpoCast”) Project



ToxCast-derived 
Receptor Bioactivity 
Converted to 
mg/kg/day with 
HTTK

ExpoCast
Exposure 
Predictions

ToxCast Chemicals

Near Field
Far Field

ExpoCast methods were reviewed by a December, 2014 FIFRA  SAP
“Scientific Issues Associated with Integrated Endocrine Bioactivity and Exposure-
Based Prioritization and Screening”

• Prioritization as in Wetmore et al. (2015)

High-Throughput Risk Prioritization in 
Practice
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Some Data Critical to Exposure 
Estimation Are Limited

Use data for chemicals being 
tested via high throughput 

screening at EPA

ToxCast Tox21

# Chemicals

Egeghy et al. (2012)



The Chemicals and Products Database (CPDat)

CPDat

CPCPdb

FUse

Measured 
data

New product 
composition 

data

CPCat

Broad index of chemical use

Retail product category based 
categorization of chemical use

Targeted and non-targeted 
measurement of chemicals in 
consumer products

Chemical composition of 
consumer products

Categorization by functional use



Chemicals and Product Use Categories (PUCs) in CPDat



Phillips et al., Green Chemistry., 2017, 19, 1063.

Chemical Structure and 
Property Descriptors
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Chemicals
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Predictive Models for Functional Use



High-Throughput Stochastic Human Exposure Model
(SHEDS-HT)

• SHEDS-HT predicts aggregate 
population-based human exposures 
to thousands of commercial 
chemicals in consumer products, 
consumer articles, and foods via 
inhalation, dermal, ingestion, and 
dietary pathways in a high-
throughput manner

• Design Purpose: development of HT 
near-field exposure predictions for 
use in chemical prioritization



SHEDS-HT Exposure Scenarios
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R Package ‘ShedsHT”

• R Package with help 
documentation and User’s Guide

• Current model release
• Default input files (e.g. population, 

food diaries, CPDat data in correct 
form)

• Example run-specific input files
• Training materials

https://github.com/HumanExposure/SHEDSHTRPackage
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Other Pathway-Specific Exposure 
Models

• Have developed HT models for 
exposure to chemicals in food 
contact materials 

• Are currently exploring approaches 
for  occupational pathways

• Ecological receptors are also of 
interest; ORD is implementing or 
developing models for water and 
biota concentrations associated 
with down-the-drain consumer and 
industrial releases



Consensus Exposure Forecasts

Incorporate data 
from many models; 
those that perform 
best are weighted 
more heavily in 
forecasts



Consensus Exposure Forecasts

SHEDS-HT

RAIDAR-ICE
USEtox®

Systematic Empirical Evaluation 
of Models (SEEM) framework  
(Wambaugh et al., 2013, 2014)

Incorporate data 
from many models; 
those that perform 
best are weighted 
more heavily in 
forecasts



Collaboration on High Throughput 
Exposure Predictions

Jon Arnot, Deborah H. Bennett, Peter P. Egeghy, Peter Fantke, Lei Huang, Kristin K. Isaacs, Olivier Jolliet, Hyeong-
Moo Shin, Katherine A. Phillips, Caroline Ring, R. Woodrow Setzer, John F. Wambaugh, Johnny Westgate

Predictor Chemicals 
Predicted

Pathways

EPA Inventory Update Reporting and Chemical Data 
Reporting (CDR) (2015)

7856 All

Stockholm Convention of Banned Persistent Organic 
Pollutants (2017)

248 Far-Field Industrial and 
Pesticide

EPA Pesticide Reregistration Eligibility Documents 
(REDs) Exposure Assessments (Through 2015)

239 Far-Field Pesticide

FDA Cumulative Estimated Daily Intake (CEDI) 748 Dietary
Food Contact Substance Migration Model (2017) 940 Dietary
United Nations Environment Program and Society for 
Environmental Toxicology and Chemistry toxicity model 
(USETox) Industrial Scenario (2.0)

8167 Far-Field Industrial

USETox Pesticide Scenario (2.0) 8167 Far-Field Pesticide
Risk Assessment IDentification And Ranking (RAIDAR) 
Far-Field (2.02)

7511 Far-Field Industrial and 
Pesticide

EPA Stochastic Human Exposure Dose Simulator High 
Throughput (SHEDS-HT) Near-Field Direct (2017)

1119 Residential

SHEDS-HT Near-field Indirect (2017) 645 Residential
Fugacity-based INdoor Exposure (FINE) (2017) 1221 Residential
RAIDAR-ICE Near-Field (0.803) 615 Residential
USEtox Residential Scenario (2.0) 8167 Residential
USEtox Dietary Scenario (2.0) 8167 Dietary
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Exposure Data in the CompTox Chemistry Dashboard

https://comptox.epa.gov/dashboard



Improving Exposure Pathway Characterization and 
Model Evaluation: Non-Targeted Analyses of 

Monitoring Data

 Targeted Analysis:
• We know exactly what we’re looking for 
• 10s – 100s of chemicals

 Non-Targeted Analysis (NTA):
• We have no preconceived lists
• 1,000s – 10,000s of chemical

 Ongoing consumer product scanning and 
blood sample monitoring

 Development of significant in-house 
capabilities

 EPA is coordinating a comparison of non-targeted screening workflows 
used by leading academic and government groups using known chemical 
mixtures (ToxCast) and standardized environmental/biological samples

 Goal is to develop tools, databases, and workflows for rapid analysis of any 
sample for chemicals of interest, i.e. exposure forensics  
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