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Why Do “We” Need Measurement Data?

* Measurement data needed to ensure chemical safety
* Characterize risk
* Regulate use & disposal
* Manage human & ecological exposures
* Ensure compliance under legal statutes
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Chemical Substances

Data Disparity: Have vs. Need
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Challenges

* High-quality monitoring data are unavailable for most chemicals
* Measurement data traditionally generated using “targeted” methods

e 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 215t century chemical safety evaluations
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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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1) Prioritize “molecular features”

2) Correctly assign formulas

3) Correctly assign structures

4) Predict chemical concentrations
5) Determine chemical sources
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Quantitative NTA (QNTA) Workflow
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Step 1 Uses “Surrogate Calibration”
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Considerations for Surrogate Calibration

* Multiple methods for choosing a surrogate calibrant
 Single surrogate (i.e., an “average” responder)

 Structurally similar surrogate
* Nearest neighbor (e.g., based on elution time)
* Within chemical class
* Based on calculated similarity (e.g., Tanimoto index)
* Based on known parent/metabolite relationship

 Model-predicted value (e.g., based on expected ionization efficiency)

* Prediction error within and between chemicals
» Affected by sample & batch correction techniques
* Affected by surrogate selection techniques
e Consider all error when estimating confidence intervals for individual predictions
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Tentatively Identified Chemicals

@ Analysis of Brita filter extracts via
GC-HRMS.

o Single surrogate selected and
applied to all identified analytes

@ Concentration estimates can be
above or below true value.

@ Prediction intervals used to bound
concentration estimates.

® 95% prediction intervals shown;
Can use 99%, 99.9%, etc.

® Tentatively identified compounds
ranked by upper-bound estimates.

@ Upper-bound estimates compared to
level-of-interest to set priorities.



Quantitative NTA (QNTA) Workflow
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Why is “Recovery” A Critical Parameter?

Max. Percent Recovery = 100% =2 known lower bound on media conc.
Min. Percent Recovery = ?% = no upper bound on media conc.
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No Existing Models for Predicting Recovery

e General rule of thumb:
* At least 10x more data points than explanatory variables

* Type of media: 10s

* Conditions of media: 10s

e Extraction solvents: 10s

e Extraction conditions: 10s

* Clean-up procedures: 10s

* Interactions terms (e.g., media x condition x solvent...): ???

* >100,000 possible recovery scenarios = >1,000,000 required data points

e So we can’t bound it, and we can’t predict it. Now what???
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Defining “Margin of Recovery” (MoR)

Traditional “Recovery’ Definition:

100 = %Recovery ‘

Amount in Sample Extract 80 ug

100 ug

X 100 = 80% Recovery

Amount in Sampled Media

“Margin of Recovery” (MoR) Definition:

Upper Bound gNTA Estimate (amount in sample extract)

X 100 = %9MoR

Level of Concern (amount in sampled media)

Important interpretation:

- What recovery is needed for the gNTA estimate to match the level-of-concern?
- Is that calculated recovery plausible enough to warrant further targeted analysis?
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Example Risk-Based Prioritization

Data from a Spiked Brita Filter Sample For “High Priority” Chemicals, a 1-100%
experimental recovery would be needed for
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Tentatively Identified Chemicals
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Conceptual Model for Rapid Risk Evaluation

UM ug/kg/day  pg/mlg,..  wg/ml,.. Intensity
MoR Approach: What
ToxCast AC
>0 IVIVE “recovery” would be required
L f\‘ T . for the upper bound solvent
Xposure to match the lower
Dose Eauivalent Molarity for most ] conc. 1o
q sensitivz assay MOde”ng bound media conc. ?
. Lowem
Media Samp|e dose equivalent Upper bound
solvent conc.

Lower bound

Prepared Sample media conc. Highest observed
‘>\inten5itv

Need models for predicting “recovery” gNTA

Mass Spectrometer

- s



The Future of NTA and Chemical Risk Assessment :.@.

* The number of labs performing NTA will increase dramatically!

* We're expecting a wealth of NTA data for known (but data-poor) chemicals
* These data cannot be interpreted using traditional performance metrics
* How will risk assessors use new NTA data to support decisions?

* We're expecting a steady stream of NTA data for newly discovered chemicals
* Chemical standards won’t be readily available (via purchase or synthesis)
* How will risk assessors rapidly evaluate the safety of these CECs?

* ORD efforts will enable translation of NTA data to support Agency decisions
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INTRODUCING.. -@&" THE STUDY REPORTING TOOL (SRT)
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Questions?

sobus.jon@epa.gov

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.
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