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• Measurement data needed to ensure chemical safety
• Characterize risk
• Regulate use & disposal
• Manage human & ecological exposures
• Ensure compliance under federal statutes

Why Does EPA Need Measurement Data?

Chemical Monitoring Needs
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Challenges

• High-quality monitoring data are unavailable for most chemicals

• Measurement data traditionally generated using “targeted” methods

• Targeted analytical methods:
- Require a priori knowledge of chemicals of interest
- Produce data for few selected analytes (10s-100s)
- Require standards for method development & compound quantitation
- Are blind to emerging contaminants
- Can’t keep pace with the needs of 21st century risk characterizations

• Data gaps being filled with exposure models and “NTA” methods
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Consumer
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EPA Considers
4 Pathway Types:

Exposure Models for Gap Filling & Aggregation
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Benefits and Challenges of Exposure Modeling

• Benefits:
• Able to predict:

• Pathway-specific exposures
• Scenario-specific exposures
• Aggregate exposures
• Cumulative exposures

• Efficient (compared to analytical monitoring)

• Challenges:
• Requires use, property, and pathway info for prediction
• Requires monitoring data for evaluation & refinement
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QSUR Domain: 
How & why is it 

used?

Measurement 
Domain: 

Where and in what 
quantities is it 

found?

Integration of Measurements and Models
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Rudimentary NTA Workflow
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• Which chemicals are where?
• Do we see any “new” chemicals?
• Do observed co-occurrences highlight:

• Important exposure sources?
• Stressor-response relationships?

• What is the concentration of each chemical?
• Do estimated concentrations suggest unacceptable risk?

Relevant Questions of NTA Studies?

Answers supported via QSURs and other QSxRs



10

• Which chemicals are where?
• Do we see any “new” chemicals?
• Do observed co-occurrences highlight:

• Important exposure sources?
• Stressor-response relationships?

• What is the concentration of each chemical?
• Do estimated concentrations suggest unacceptable risk?

Relevant Questions of NTA Studies?

Answers supported via QSURs and other QSxRs



11

Example 1: Consumer Product Analysis
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Example 1: Consumer Product Analysis

Many chemicals 
observed in 

consumer product 
extracts

More observed 
chemicals not known 

to be in consumer 
products

Why might the ‘other’ 
chemicals be in the 

products?

Many observed 
chemicals known to 

be in consumer 
products
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Example 1: Consumer Product Analysis
Few chemicals 

confirmed due to 
limited availability of 

standards

Even more chemicals 
only identified at the 

“class” level 
(e.g., isomers) 

How do we provide 
further evidence for 
correct structures?

Many chemicals only 
tentatively identified
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Example 1: Consumer Product Analysis

Known functional uses 
support presence in 

specific products

Predicted functional 
uses can support 
tentative chemical 

identifications

Certain functional 
uses are represented 

across many products

Other functional uses 
are more product-

specific
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Example 2: Recycled Product Analysis
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Example 2: Recycled Product Analysis

Significant differences between 
chemicals in recycled vs. virgin 
products for certain product & 

use categories

Most differences observed in 
paper products and construction 

materials

Some uses (e.g., fragrances) 
highly represented across all 

product/use categories
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Example 2: Recycled Product Analysis

Some feature clusters (e.g., #2) 
show broad presence across 
product types & categories

Some feature clusters (e.g., #5) 
show specificity to a particular 

recycled product

Some feature clusters (e.g., #9) 
show specificity to a product 
type across both categories
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Example 2: Recycled Product Analysis

Chemical use information is often consistent with desired product characteristics  
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Example 3: Placental Tissue Analysis
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Example 3: Placental Tissue Analysis

Elevated in 
Preeclampsia 

Patients

Reduced in 
Preeclampsia 

Patients

NTA on placenta samples:
 Normotensive (n = 17) and 

preeclamptic (n = 18)

 183 molecular features found 
significantly different (~6000 
potential candidates)

 Feature chemicals prioritized for targeted 
confirmatory work via:
 Reference MS2 spectrum match
 In silico MS2 spectrum match
 Data source counts
 CPCat database presence
 46 chemicals prioritized / acquired

 25 chemicals confirmed via targeted analyses
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Example 3: Placental Tissue Analysis

Human Metabolism 
Chemicals 

Exogenous Chemicals 
(not drugs)

Exogenous Chemicals 
(drugs)

Stronger association 
with biological 

changes

Weaker association 
with biological 

changes

Modest association 
with biological 

changes
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Example 3: Placental Tissue Analysis

More work is needed to 
identify all compounds 

elevated in preeclamptic 
patients

Source and use 
information, along with 

clustering patterns, 
provide clues to 
chemical origins
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Take-Home Points

• NTA methods can detect many analytes in virtually any sample matrix
• Tentative IDs in NTA studies far outweigh confirmed IDs
• Methods and tools are needed to prioritize tentative IDs for confirmation
• Prioritization should be based on:

• Likelihood of presence (informed by source and use information)
• Likelihood of importance (informed by provisional risk metrics)

• Future work will move towards:
• Efficient prediction of source & use for tentative IDs
• Network approaches to identify sources of feature clusters
• Approaches to quantify tentatively identified chemicals without standards
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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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