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~70,000 Chemicals on the TSCA 
Inventory

Risk
Evaluation

Drivers for EPA Research Initiatives

Risk-Based
Prioritization

 Many industrial & commercial chemicals are covered by the 
Toxic Substances Control Act (TSCA), which is 
administered by EPA.

 TSCA updated in June 2016 to allow risk-based
evaluation of existing and new chemicals.

 Characterization of risk requires exposure and hazard data.

 EPA’s Office of Research and Development (ORD) is  
developing new approach methodologies (NAMs) for rapid 
risk characterization. 



Office of Research and Development2

Chemical Identification 
& Curation

Ex
po

su
re

 F
or

ec
as

tin
g 

(E
xp

oC
as

t)

Risk-Based Prioritization

Toxicity Forecasting 
(ToxCast)

Extrapolation

Procurement or 
Synthesis

Production, Use & 
Scenario Data

HT Tox 
Assays

HT Exposure 
Prediction

The Era of High-Throughput Assessments



Office of Research and Development3

Chemical Identification 
& Curation

Ex
po

su
re

 F
or

ec
as

tin
g 

(E
xp

oC
as

t)

Risk-Based Prioritization

Toxicity Forecasting 
(ToxCast)

Extrapolation

Procurement or 
Synthesis

Production, Use & 
Scenario Data

HT Tox 
Assays

HT Exposure 
Prediction

Guided and/or enhanced by 
Measurement Data!!

The Era of High-Throughput Assessments



Office of Research and Development4

The Need for Chemical Measurement Data

 Well-known chemicals
• 100s - 1,000s (e.g., NHANES)
• Quality exposure data

 Known but data-poor chemicals 
• 1,000s - 1,000,000s (e.g., TSCA)
• Limited exposure data 

 Chemicals not yet known to exist
• Unknown # 
• No exposure data

Targeted Analysis

Non-Targeted 
Analysis (NTA)
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Accessing DSSTox Chemistry Data
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Accessing Chemical Lists
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Accessing Specific Chemicals
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Accessing Chemical-Specific Info
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Accessing Chemical Info via Batch Search

Enter NTA Data Here!
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What’s So Great About NTA?

Rapidly screen 
for “knowns”

Discover 
“unknowns”

Uncover historical 
exposures

Generate source 
fingerprints…
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Top 20 Priority 
Compounds

Top 100 Priority Compounds

Example NTA Application Using Brita Filters
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NTA State-of-the-Science

“The novelty of nontarget analysis, particularly its
current lack of implementation by regulatory agencies,
has prevented the establishment of streamlined quality
assurance and quality control (QA/QC) procedures.”

“No single analytical technique is suitable for the
analysis of all compounds, and successful
nontargeted screening will require the development
of multiplatform approaches, facilitated and validated
through interlaboratory collaborations.”
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• How variable are tools and results from lab to lab?
• Are some methods/workflows better than others?
• How does sample complexity affect performance?
• What chemical space does a given method cover?
• How sensitive are specific instruments/methods?

Science Questions for Research Community

EPA’s Non-Targeted Analysis Collaborative Trial
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Design of ENTACT Mixtures

Ulrich et al. 2019. doi: 10.1007/s00216-018-1435-6   

1st: Blinded analysis

2nd: Unveiling of chemicals

3rd: Unblinded evaluation

~30 Collaborators:

~1200 Unique ToxCast Chemicals:
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Who is Working on ENTACT?
Contractors: Vendors:

General Participants:

19 Blind 
submissions

15 Unblinded 
submissions
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• Individual methods treated separately (if appropriate)
• One candidate mass/formula/compound per feature
• Confidence level revised as needed (with consensus)
• Matching to spiked substances by mass, formula & structure
• “Observed” if structure or formula (no spiked isomers) match
• “Identified” if structure match
• “Reproducible” if correctly ID’d >50% of the time

• For compounds spiked >1 time and identified ≥1 time

Processing ENTACT Data Submissions
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Method Comparison: Total Performance

Bubble Size 
How much coverage?

X-Axis
How often correct?

Y-Axis
How consistent?

Metrics (all %):
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• Regulatory drivers necessitate NAMs for rapid risk characterization

• Measurement data are needed to inform and evaluate NAMs

• Targeted measurement methods can’t keep pace with needs of NAMs

• NTA methods may meet needs, but require development and validation

• EPA/ORD is working to: 
• Develop tools to support NTA studies
• Apply NTA methods to identify and prioritize chemicals based on anticipated risk
• Evaluate NTA state-of-the-science via ENTACT

Overall Summary
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 ENTACT
• Dust Analysis: doi: 10.1007/s00216-020-02658-w

• Evaluation of in silico spectra: doi: 10.1007/s00216-019-02351-7

• APCI vs. ESI: doi: 10.1007/s00216-020-02716-3

 EPA NTA Workflow
• CompTox Chemicals Dashboard: doi: 10.1186/s13321-017-0247-6

• MS-Ready Structures: doi: 10.1186/s13321-018-0299-2

• Risk prioritization framework: doi: 10.1038/s41370-017-0012-y

 EPA NTA Applications
• Consumer products: doi: 10.1021/acs.est.7b04781

• House dust: doi: 10.1016/j.envint.2015.12.008

• Drinking water: doi: 10.1016/j.envpol.2017.11.033

Additional Resources
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 POSTER  ID: 3430230
TITLE: Suspect screening analysis of recycled consumer 
products

 PRESENTATION  ID: 3430216
TITLE: Predicting chromatography-tandem mass spectrometry 
amenability to improve non-targeted analysis

Additional Resources
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Questions?

The views expressed in this presentation are those of the 
author and do not necessarily represent the views or policies 

of the U.S. Environmental Protection Agency.

sobus.jon@epa.gov
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