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* Exposure pathways provide structured ways to track
exposure from a source to a receptor
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* Exposure pathways provide structured ways to track
exposure from a source to a receptor

* Along the pathway there are key pieces of information
that help provide an estimate of exposure:

* What product is being used? What chemicals does it
contain (at what concentrations)? How much gets used at
a time? How frequently is the product used? And on, and
on...

* What media does a chemical reside in based on its source?
What is state of matter (liquid, gas, solid) does it have? Do
chemicals break down there and become other chemicals?
At what rate? In what proportions! How long does a
person contact it? How do they interact with the
chemical?
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* Exposure pathways provide structured ways to track
exposure from a source to a receptor

* Along the pathway there are key pieces of information
that help provide an estimate of exposure:

* What product is being used? What chemicals does it
contain (at what concentrations)? How much gets used at
a time? How frequently is the product used? And on, and
on...

* What media does a chemical reside in based on its source?
What is state of matter (liquid, gas, solid) does it have? Do
chemicals break down there and become other chemicals?
At what rate? In what proportions! How long does a
person contact it? How do they interact with the
chemical?

* Maybe you could get all your questions answered for

one chemical if you had infinite time and resources, but

what if you don’t have that!...and you have thousands
of chemicals!?
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* Exposure pathways provide structured ways to track

exposure from a source to a receptor 1 20- /—5:
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Chemical use is an excellent example
of how indirect information can be
applied to fill gaps in current exposure
data
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¢ Chemical use is an excellent example @enciTer

of how indirect information can be

applied to fill gaps in current exposure

data l

* Functional use: role a chemical serves I’
in product or process / I

« Commercial sector use: which
economic sectors use a chemical
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Welding

(industrial vs consumer)
* Product use: the specific product or I Surfactant o
process a chemical is in and how a { ue

Floor Cleaner
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* Chemical use is an excellent example Total Number of Chemicals in Inventory
of using indirect information to fill gaps 3128 [9.404] 28,903
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* A chemical’s functional use informs
both the commercial sectors and
products in which it could be used

o
(o]
1
1
|

o
[o)]
1
1
|

* However, use data are lacking for many
chemicals
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* Chemical use is an excellent example Total Number of Chemicals in Inventory
of using indirect information to fill gaps 174
. 1.0 Reported
in current exposure data = Function
; ; ; 9 No
* A chemical’s functional use informs c S
both the commercial sectors and = ,
. L. — Machine
products in which it could be used £ learning
(2]
= 0.6
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* However, use data are lacking for many E 7 prm—
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O 0.4+ E
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¢ Using machine learning, we can 'S P
o : c to fill data gaps
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Machine Learning Algorithm

(Valid models must: h

= accurately predict the training set

training set
\ainine Y

Predict with the Model

A \f?’ 2 \\‘A
N7 A7 27 N2

BOEES - 2 - S

Chemical 6/ |0/ 0|1 lﬂA
SEER]

Features

Office of Research and Development
Center for Computational Toxicology and Exposure

Predict targets with valid models
using features

Has Benzene NoHalide E

Predicted Target

Ensure predictions made with valid
models are in Applicability Domain
(AD)

@ Training Set
Inside AD
® Outside AD
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RELATIONSHIPS

Predicted uses for

chemicals

Chemicals with
no reported use

Probabilities are output for
each of the 39 models and
range from O (chemical not
likely to serve the function)
to |(chemical likely to
serve the function)

Any chemical with a QSAR-
amenable structure

models were valid using

structure only as ML

Office of Research an‘d DeveIoPment featu res
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APPLICATIONS OF QSURS
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QSUR IMPROVEMENT

* QSUR models were trained primarily on
consumer data

* QSUR predictions were evaluated against
industrial chemical use data from U.S. EPA, Health
Canada, and ECHA

* As part of an ongoing APCRA cases study, models
are being rebuilt to account for this new space of
chemicals
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ACCELERATING THE PACE OF
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Inside AD; P=10.8
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NEW DATA FOR VERSION 2

* The Chemical and Products Database

(CPDat) is where we store our
chemical use data. It contains:

* Product composition and use
* Functional use

* Broad use across industrial sectors

* Using the updated functional use

available in CPDat expands the training

set for QSUR models.

* Data are available through the
ChemExpo online tool:

Intake

Acquire

data documents

|
Extract

relevant text

https://comptox.epa.gov/chemexpo
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Curation

Document
Managment

List Presence Document
mmmm  assign List Presence Keywords
(LPK)

Composition Document

assign Product Use Category (PUC)
convert extracted compostion to
weight fraction

Functional Use Document
assign Function Category (FC)

Store

data and original documents in
document-centric, internal database

|
Quality Assurance

manual and automated verifcation of
data integrity

Delivery

A2\

=

Extract Transform Load
data into public database

Database Tables are released as
CSV files to Figshare

ChemExpo provides public
and download data in CPDat /| &:'
C po

capability to search, explore,
Handa et al., Sci. Data., submitted
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2020 CDR

QSUR PREDICTIONS FOR

> Took ~3,000 chemicals from 2020 CDR and
predicted with version | and 2 models

* Any predictions below p=0.5 are not shown
* 24 overlapping models were valid

* Generally, there are more “in domain”
predictions for both consumer and industrial
chemicals with 2022 models

Office of Research and Development
Center for Computational Toxicology and Exposure
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viscosity modifier -

UV stabilizer -

surfactant 4

solvent 1

solubility enhancer
softener and conditioner -
reducing agent 1
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pH regulating agent 1
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humectant 1
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bleaching agent 1
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rengevcn: - New Chemicals Collaborative Chemical

under the Toxic Substances

Control Act (TSCA) Home Research Program
Inventory

§ In February 2022, EPA launched a new effort under the Toxic Substances Control Act (TSCA) to
EPA's Review Process

Scientific Literature

mmp> QSURs mep-

Government!

°
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Data Source Score

modernize the process and bring innovative science to the review of new chemicals before they
797 Unique Substances
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Through this effort, the Office of Chemical Safety and Pollution Prevention (OCSPP) is proposing

Regulatory Actions Under to develop and implement a multi-year collaborative research program in partnership with the
TSCAsection 5

e um High
Agency's Office of Research and Development (ORD) and other federal entities focused on Data Source Score

Premanufacture Notice approaches for performing risk assessments on new chemical substances under TSCA.
Status
EPA held a virtual public meeting on April 20 and 21, 2022, to provide an overview of the TSCA
QSUR 2021
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New Chemicals Collaborative Environmental Exposure Models Refine for Specific Needs
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> While QSUREs fill consequential gaps,
there still areas in to fill along exposure

Industrial [ Pharmaceutical|

pathways M= i Y Y L
Fr(-)duct Ee-l Industrial Use
'LCategories j Categories

l-
|
|
|
|
|
|
|
|
|
1

Ambient

Consumer Occupational Pathways
Pathways Pathways Pharmaceutical  pigtary
j / P}hways Pathwai

Residential Media Environmental Media Food

—

Consumers Workers General Public Ecological Receptors

Office of Research and Development
Center for Computational Toxicology and Exposure



<EPA

United States
Environmental Protection

Agency GAPS IN EXPOSURE PATHWAYS

* While QSUR:s fill consequential gaps,
there still areas in to fill along exposure
pathways

* Models are currently being developed
(using the same QSUR training set) to
predict industrial sectors and products

~
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> While QSUREs fill consequential gaps,
there still areas in to fill along exposure
pathways

* Models are currently being developed
(using the same QSUR training set) to
predict commercial sectors and products

* Similar structure-based models can also
predict

* chemical occurrence in media

* exposure pathways
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Consensus Modellng of Median Chemical Intake for the U.S.
Population Based on Predictions of Exposure Pathways
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