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To develop the data infrastructure and a flexible tool that
enables chemical prioritization across a broad-range of
decision contexts and regulatory frameworks.
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Initial Prioritization Applications

and Decision Contexts

Non-Food Pesticidal Inerts

Decision Context: Prioritize non-food use
inert ingredients for additional study

Regulatory Partner: OPP
Chemicals: 126

Desired Components:

Phys-Chem properties

Environmental fate and transport

Human Health Hazard (Chronic)
Alternative Hazard Data (in vitro/in silico)
Toxicokinetic data (in vivo and in vitro)
Consumer and industrial use

Office of Research and
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TSCA Chemicals

Decision Context: Pre-prioritize chemicals
for new TSCA legislation

Regulatory Partner: OCSPP
Chemicals: Initially ~5,000

Desired Components:

Phys-Chem properties

Human Health Hazard

Ecological Hazard

Alternative Hazard Data (in vitro/in silico)
Toxicokinetic Data (in vivo and in vitro)
Persistence/Bioaccumulation potential
Environmental fate/transport

Exposure

Consumer and industrial use



“EPA  Chemical Domain and List
Curation

Agency

ECHA_REACH

EPA_TSCA

EPA_HPV

EPA_SCIL

EPA_TSCASTEP2
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Initial Data Domains

Human Health Hazard Eco Hazard Persistence/Bioaccumulation Exposure
In Vivo subacute NOAEL ECOTOX Acute Aquatic Biodegredation (Physprop) OSHA (Number of NAICS codes)
In Vivo subchronic NOAEL ECOTOX Chronic Aquatic BCF (PhysProp) OSHA (Number of SIC codes)
In Vivo chronic NOAEL ECOTOX Repro Aquatic BAF (PhysProp) Consumer Product count
In Vivo repro/mgr NOAEL ECOTOX Acute Terrestrial Atmospheric Oxidation Child Use Product count
In Vivo dev NOAEL ECOTOX Chronic Terrestrial Soil Adsorp. Coeff. CDR Production Volume
In Vivo Acute Toxicity ECOTOX Repro Terrstrial Fish Biotrans. Half-life NHANES (median value)

Skin Sensitization
Genotox Data

ToxCast Most Sensitive AC50
Stemina DevTox Hit Call
Tanguay Zebrafish Hit Call
Padilla Zebrafish Hit Call
Acute Neurotox MEA
DNT MEA

ToxCast ACHE

Tox21 ACHE

ToxCast ER Model
ToxCast AR Model

NHANES (95th percentile)

OPPT Monitoring (Biomonitoring Count)
OPPT Monitoring (Ambient Air Count)
OPPT Monitoring (Indoor Air Count)

OPPT Monitoring (Drinking Water Count)
OPPT Monitoring (Waste Water Count)
OPPT Monitoring (Sediment Count)

OPPT Monitoring (Food Count)

OPPT Monitoring (Vegetation Count)
OPPT Monitoring (Ground Water Count)
OPPT Monitoring (Surface Water Count)
OPPT Monitoring (Soil Count)

OPPT Monitoring (Wildlife/Fish Count)
OPPT Monitoring (Wildlife/Aq. Invert. Count)
OPPT Monitoring (Landfill Leachate Count)
OPPT Monitoring (Other Count)
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wEPA Progress on Assembly and Curation
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of Initial Measured/Reported Data

Tasks

Chemical
Curation

Data Collected  Database Queries Web Service  DataLoaded

Human Hazard
Complete

Eco Hazard Tentative
5 ) In Progress
E Persist/
E . .
@ Bioaccumulation

Exposure
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wEPA Initial Model Data Queue
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Human Health Hazard Eco Hazard Persistence/Bioaccumulation Exposure
NCCT Systemic Tox NOAEL ECOSAR Fish OPERA Biodeg SEEM
GenRA Dev ECOSAR Daphnia EpiSuite BCF SHEDS-HT
GenRA MGR ECOSAR Algae OPERA BCF
GenRA DNT EpiSuite BAF
CERAPP ER Activity OPERA AOP
OPERA Koc
EpiSuite Koc

OPERA Fish Biotrans
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Human Hazard

Progress on Assembly and Curation
of Initial Model Data

Tasks

. Model
Prel ) Data Load . .
elmmary Model Ready  Service ? Database Queries  Web Service

Enabled

Data Loaded Workflow

Eco Hazard

Complete

Tentative

Sources

Persist/
Bioaccumulation

EpiSuita BCF
OPERA BCF
EpiSuits BAF
OPERA ADP
OPERA Koc

In Progress

-

Exposure
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wEPA A Portfolio of Tools to Deliver Data
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and Provide Decision Support

Comptox Chemistry Dashboard

..........

Ercrar 48

https://comptox.epa.gov/dashboard/ “ et

https://actor.epa.gov/dashboard/

Screening Chemical
Assessments| | Prioritization
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<EPA Screen Shots of RapidTox
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Prioritization Tool in Development

€ © 127001449 o C ||Q Search

m Google Scholar @ RapidTox Report Index WP Washington Post: Bre., @& The Mew York Times .5 phpMyAdmin & My Drive - Google Drive = Home - PubMed - NCBI \-9- System Dashboard - )L 9-‘ Dashbol

RapidTox Prioritization Workflow

Chemical List: Components Weighting Factors In Vivo Data PhysChem Data ER Data AR Data ER QS5AR Data Hazard Prioritization

@ TSCA
) OPP Inerts

Exposure Prioritization Owerall Prioritization
Check All Uncheck All

To run prioritization, select the
chemical set, the allowable data
domains, and update the weights.

Human Health

Ihen ealort the Rersienisa button Acute Subchronic  Chronic DevTox ReproTox Cancer Mutagenicity Neurotox Systemic Tox Models
and go to the prioritization tab. You In vivo In vivo In vivo In vivo In vivo In vivo In vivo In vivo Martin model
can then sort by the different
prioritization types. QSAR QSAR QSAR QSAR QSAR QSAR QSAR QSAR Pradeep maodel
Recalculate GenRA madel
& Export Table ToxCast IVIVE
Endocrine
Estrogen Agonist Estrogen Antagonist Andragen Agonist Androgen Agonist
In vitro In vitro In vitro In vitro
QASAR QSAR QSAR QSAR
Ecological
Fish Acute Tox Crustacea Acute Tox Algae Tox Fish ReproTox
In vivo In vivo QASAR QASAR
@] ASAR QSAR
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/ Expanded TSCA 201}

* Add up maximum score from
each domain (hazard,
exposure, physchem)

* Expanded suite of in vivo
hazard databases

* Apply NAM when traditional in
vivo data is not available (i.e.,
ToxCast+HTTK and GenRA)

* Included endocrine-related
effects (ER and AR)

* Included quantitative exposure
models and expanded suite of
exposure databases

* Flag chemicals with data gaps

* Categorical bins
*High: 7-9

* Moderate: 5-6
eLow: 3-4

Office of Research and

Development

/Sum of Scores (SOSN

» Modified from TSCA 2012
method

* Sums scores within and across
domains

* Ordinal ranking

Three Prioritization Methods Initially
Implemented

ﬂ—lazard Exposure Ra%

e Minimum oral POD to exposure
ratio
» Apply NAM when traditional in
vivo data is not available
« Categorical bins
 High: <104 HER
* Moderate: 104 — 10° HER
eLow: >10% HER




Ongoing Activities

« Continue chemical and data curation efforts

 Prepare to release prototype prioritization tool to internal
partners

« Work with regulatory partners to test and refine prototype

 Design and scope next generation prioritization tool

Office of Research and
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YEPA Tentative Workflow for the Next
Generation Tool
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Input
Hierarchical l Non-Hierarchical
¢ p S 1
Data Stream Hierarchical treats in vivo data as preferred Data Stream
Selection over in vitro/in silico data and will substitute Selection
| \when in vivo data is not available y |
Data Transformation Allows discretization of continuous data Data Transformation
v v
Scoring Scoring
v '
Weights Weights
v r 3 v
. : All flaggi igni issing dat . .
Missing Data Handling Vamg agging or assigning missing data Missing Data Handling
v > < v
( )
Subtotal Allows subtotals across data domains (e.g., Subtotal
| hazard, exposure) |
\ J
Total Total
' v
Output Output
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EPA Mock Up of the Next Generation
Interface
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() RapidTox | Home

€& - C A [) comptoxzn.epa.gov/dashboard/rapidtox/

(2] EPA E‘nll:l.ld States - .
o y ental Protect Home Comp board -
\’ ﬁ;\;}l:;g;mtﬂ al Protection Tox Dashi

Upload Chemical List for Prioritization

ISearch a chemical by systematic name, synonym, CAS number, or InChlKey Q

@ Hierarchical Scoring (Invive = in vitro/in silico)

@ Subtotal for Hazard, Persistence, and Exposure Data

About Contact wsttACToR \:-?:" wsaDSSTox Privacy Accessibility Help b

Skip to End
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“?'EPA Mock Up of the Hierarchical
Workflow (Data Selection)

Agency

(£) RapidTox | Home

Human Hazard

@ in Vivo Acute @ in Vivo Subacute @ !n Vive Subchronic @ In Vivo Chronic @ /n Vivo Developmental @ In Vive Reproductive
(LD50) (NOAEL/LOAEL) (NOAEL/LOAEL) (NOAEL/LOAEL) (NOAEL/LOAEL) L (NOAEL/LOAEL)
orm In Vitro Bioactivity @ In Vitro Stemina® In Silico ReproTox GenRA*
[ In Silico RDT Model or @/n Silico DevTox GenRA®
@ In Vivo Skin Genotoxicity* @ in Vitro Neurotox® @ In Vitro ER Activity® G@/n Vivo Zebrafish* @ In Vitro AR Activity*
Sensitization™® (ToxCast/Tox21 (ToxCast Model) (ToxCast Model)

Integrated cal] @ In Silico ER Activity*

Ecological Hazard

@ in Vivo Acute Aquatic [@ /n Vive Chronic Aquatic @ /n Vivo Repro Aquatic @ In Vive Acute Terrestrial @ In Vivo Chrenic Terrestrial @ In Vive Repro Terrestrial
(LCs0) (EC50) (EC50) (LDS0) (EC50) (EC50)

@ in Silico Acute Aquatic
{Lc50)

Persistence and Bioaccumulation

Exp Biodegredation — [ Exp Bioconc Factor [@ Exp Bioaccum Factor Exp Atmos Oxidation Exp 5oil Adsorp Coefficent [@ Exp Fish Biotrans Half Life
E. In Silico Biodeg L @ /n Silico BCF @ /n Silico Bioaccum FactoL; @ In Silico Atmos Oxid |;, @ In Silico Soil Adsorp Ep [@/n Silico Fish Biotrans
*Denotes binary (yes/no) data. Next
e
About Contact wee ACToR N p— e Privacy Accessibility Help -

*Other data streams (e.g., exposure) not shown.
Skip to End
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“EPA Mock Up of the Hierarchical
Workflow (Transformation)
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(2) RapidTox | Home

€ - C & [} comptoxzn.epa.gov/dashboard/rapidtox/ Qs =

United States

2 )
"’EPA in;\;irr‘?:men!al Protection Home CompTox Dashboard ~

Human Hazard

In Vive Acute Discretize In Vivo Subchronic @ Discretize

(LDS0) [ ] #of Categories (NOAEL/LOAEL) [ ] #of Categories
@ Uniform bin size In Vitro Bioactivity @ Uniform hin size
@ user defined bins In Silico RDT Model B User defined bins

**Populate with rest of continuous data streams that were selected by user

About Contact === ACToR = s DESTox Privacy Accessibility Help -

Skip to End
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Mock Up of the Hierarchical
Workflow (Scoring)

(2) RapidTox | Home

€ - C N [)comptoxzn.epa.gov/dashboard/rapidtox/

United States
N Environmental Protection
\’ Agency

Q7

Home CompTox Dashboard ~

Scoring
Human Hazard
In Vivo Acute Max/Value

{LDS0)

@ logl0 Max/Value
User defined

~InVivo Subchronic
(NOAEL/LOAEL)

@ Max/Value
@ logl0 Max/Value

—— in Vitro Bioactivity @ User defined

[xx i [ Ixx

— [In Silico RDT Madel

[ lv=y vy

[zz [zz
In Vivo Reproductive [@ Max/Value Genotoxicity™® @ User defined
(NOAEL/LOAEL) @ logld Max/Value Y N

B User defined [@ Set Y to max hazard score (all data selected),
%X—X N to min hazard score
Y-y
[1zz

In Silico ReproTox GenRA* [@ Set to max of in vivo NOAEL/LOAEL

@ Set to median of in vivo NOAEL/LOAEL
[@ Set to average of in vivo NOAEL/LOAEL
@ Set to user defined value

**Examples provided. Populate with rest of data streams that were selected by user

Next

(&)
Contact e ACToR s e Privacy Accessibility Help
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Skip to End



<EPA Mock Up of the Hierarchical
Workflow (Weights)

Environmental Protectior
Agency

(2) RapidTox | Home

€ - C # [)comptoxzn.epa.gov/dashboard/rapidtox/

e 1 United States
‘-’EPA Environmental Protection Home CompTox Dashboard -

Agency

We

ights
Human Hazard
in Vivo Acute I:l __ InVive Subchronic |:|
(LD50) (NOAEL/LOAEL)
I In Vitro Bioactivity |:|
' [n Silico ROT Model

In Vivo Reproductive |:| Genotoxicity® |:|

(NOAEL/LOAEL)
In Silico ReproTox GenRA® |:|

**Examples provided. Populate with rest of data streams that were selected by user

(9
About Contact = ACToR A = DSSTox Privacy Accessibility Help -

Skip to End
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“EPA  Mock Up of the Hierarchical

Workfl (Missing Data)
Aol =] 52
|&) RapidTox | Home xy
€« - C i [)comptoxzn.epa.gov/dashboard/rapidtox/ Qe =
2 ) Em LEJnm_»rj States - -
.7 nvironmantal Protection HG'I'E GCI'I'O [m .
\’ Agency L
o
Missing Data
Human Hazard
In Vivo Acute In Vivo Subchronic
— [@ Flag Missing Data
(LDS0) Flag Missing Data (NOAEL/LOAEL)
[ Flag Missing Data and Set to Max Score Across Chemicals Flag Missing Dat.
% In Vitro Bioactivi i Fla IS5IN, ata
[ Flag Missing Data and Set to User Defined Value |:\ v 6 i 6
In Silico ROT Madel @ Flag Missing Data and Set to Max
Score Across Chemicals
) ) [ Flag Missing Data and Set to
In Vivo Reproductive User Defined Value |:|
(NOAEL/LOAEL} @ Flag Missing Data

In Silico ReproTox GenRA¥ Genotoxicity™®

[@ Flag Missing Data
[ Flag Missing Data and Set to Max Score Across Chemicals
[ Flag Missing Dataand Set to User Defined Value

[@ Flag Missing Data
Flag Missing Dataand Set to Max Score Across Chemicals
Flag Missing Dataand Set to User Defined Value

**Examples provided. Populate with rest of data streams that were selected by user

Next

About Contact we s ACToR A = DSSTox Privacy Accessibility Help

Office of Research and Sk|p tO End
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“EPA  Mock Up of the Hierarchical

Workflow (Subtotal)

(2) RapidTox | Home

€« - C f [Jcomptox.zn.epa.gov/dashboard/rapidtox/ Ay =
2 ) Emtélmmrj States ~ -
" nvironmental Protection -
7 Aumgv ental Protectio Home  CompTox Dashboard
Subtotal
Human Hazard A Ecological Hazard ‘/\ Persistence and Bioaccumulation /\
[@ Max Score in Category @ Max Score in Category @ Max Score in Category
Sum of Scores in Category @ Sum of Scores in Category Sum of Scores in Category
[ Median Score in Category [ Median Score in Category Median Score in Category
Average Score in Category [@ Average Score in Category Average Score in Category
Human Exposure ‘/\ Ecological Exposure _/\ Relative Risk (Human) -/\
[ Max Score in Category Max Score in Category @ Max Score in Category
[ Sum of Scores in Category @ sum of Scores in Category Sum of Scores in Category
(@ Median Score in Category @ Median Score in Category Median Score in Category
@ Average Score in Category [@ Average Score in Category Average Score in Category
Next
About Contact e ACToR \"':"' } = DSSTex Privacy Accessibility Help -
Office of Research and Sklp to End

Development



<EPA Mock Up of the Next Generation

Interface (Totaling)

Environmental Protectior
Agency

(£) RapidTox | Home

€« - C # [)comptoxzn.epa.gov/dashboard/rapidtox/

s United States
\‘.’ Environmental Protaction Home CompTox Dashboard ~
Agency

Total Score

@ Max Score (or Subtotal)
‘/—\ [ Sum of Scores (or Subtotals)
[ Average Score (or Subtotal)

@ Median Score (or Subtotal)

[ Product of Scores (or Subtotals)

—T Privacy Accessibility Help e

About Contact wsACToR \‘g‘

Office of Research and Sk|p tO End
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<EPA Mock Up of the Hierarchical
Workflow (Output)

Environmental Protectior
Agency

(€) RapidTox | Home

« - C # [ comptoxzn.epa.gov/dashboard/rapidtox/
e EPA E,lmlu-.‘l Srates - o I:_-
\’ .ﬁ::-lj:-lrr::::mﬂnm rotection Home CompTox Dashboard -
f
T auigie |
Dutput
Output
[@ Ordinal Rank
@ Binned
Number of Bins I:l
Finish
{ fﬂ- i
About Contact s ACToR s e DSSTon Privacy Accessibility Help -

Skip to End
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<EPA Mock Up of the Hierarchical
Workflow

Environmental Protectior
Agency

**Populat g
Humnan Hazard
*Danctes Bindey [ an as o v acne

i MoATLACARL, DK L |:
a g

P ——

——+ In Sleo RapraTen MEATLACATL} D
St BapraTrs GaaR
*TExi
B )
**Examp! = 2 ont iz 2ag Total

. 1 Max fora inCatagon =
Exa & Sum of Sv i Cal Outpur |
3 Medan Score i Catey
0 Aumrage Sieme i Cang
Output
0 Ontral Rank
2 Bined
wrot s (=]
Findsh
et it i |2 e P Rewshi e =
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Opportunities for
International Collaboration

- Exchange, curate, and harmonize non-confidential
summary data (e.g., human/eco hazard, persistence,
bioaccumulation potential)

« Build shared data warehouse

- Joint development of prioritization tool or input on tool
development

Office of Research and
Development
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