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SEPA Problem: Too Many Chemicals,

United States
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» Timely characterization of human and ecological risk posed by
thousands of existing and emerging chemicals is a critical challenge to
protect public health and the environment

—Significant growth in the number of substances and chemicals / and the
associated data

— Nearly 60% of chemicals on various EPA lists have acute toxicity data, 30%

have data on other types of toxicity Data for

Chemical & Engineering News 2015 93(32), p14 Environmenta| Chemica|s
EXPONENTIAL GROMWTH Inthe past 10 70
years, CAS has added 75 million entries to 60
its registry—triple the number added during
the first 40 years.
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* Develop a “one-stop-shop” for data as an integration
node for environmental chemical data to support EPA
and partner decision making:

— Centralized location for relevant chemical safety data:
—Chemistry, exposure, hazard, dosimetry
— Combination of existing data and predictive models

— Publicly accessible, periodically updated, curated

e Ease of access to data results in efficiency and
accelerates chemical risk assessment
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Exposure
* National Health and Nutrition Examination
Survey (NHANES) biomonitoring
A D M E ¢ Functional Use Categories
(Absorption, Distribution, *Non-targeted Screening
Metabolism & Excretion) * Models

¢ |n vitro dosimetry data

e In vitro High Throughput
Toxicokinetics (HTTK) data

¢ Physiologically Based
Pharmacokinetic (PBPK) models

Human Hazard ‘
* Toxicity Reference (ToxRef)
Database (legacy in vivo data) Data fOI' m

e Toxicity Value (ToxVal) Database Chemical D
+ Toxicity Forecasting (ToxCast) data _ S
afety

Decision ('U

* Many other models

Q

Chemistry Data
* Laboratory Information Management
System (LIMS) chemical library
¢ Distributed Structure Searchable

(DSSTox) Library Other Data
* Physchem prop modeling *European Chemicals Agency (ECHA)

« Office of Pollution Prevention and Toxics
(o1

* Health Canada (HC)




wEPA Results: EPA’s CompTox Dashboard
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A publicly accessible website delivering:
- ~760,000 chemicals with related property data
- Experimental and predicted physicochemical property data
- Integration to “biological assay data” for 1000’s of chemicals
- Information regarding consumer products containing chemicals
- Generalized Read-Across (GenRA) module
- Links to other agency websites and public data resources
- “Literature” searches for chemicals using public resources
- “Batch searching” for thousands of chemicals
- Downloadable Open Data for reuse and repurposing
- Many features (only highlighting a few)

- Access to multiple tools (direct data interpolation and predictive) for
multiple disciplines
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A YouTube video regarding using the Dashboard for Non-Targeted Analysis
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https://comptox.epa.gov/

SEPA CompTox Dashboard
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DETAILS

EXECUTIVE SUMMARY
PROFERTIES
ENV. FATETRANSPORT

HAZARD

» EXPOSURE
b BIOACTIVITY

GENRA

RELATED SUBSTANCES
SYNONYMS
» LITERATURE

LINKS

Detailed Chemical Pages

Advanced Search Batch Search  Lisis  Prediclions Downloads

Ammonium perfluorooctanoate
3825-26-1 | DTXSID8037708

Searched by DSSTox Substance |d.

F Intrinsic Properties
f——f—F i Molecular Formula: CgHF:NC; & Mal File
F = - I Average Mass: 431.101 gimal
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1,2-Propylene glycol

57-55-6 | DTXSID0021206

(@ Searched by Approved Mame: Found 1 result for "1, 2-propylene ghycol.
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Wikipedia
Intrinsic Properiies
O H Structural Identifiers
Linked Substances
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Citation (&}
U.S. Environmental Protection Agency. Chemistry Dashboard. hitps:Vcomptox.epa gow/'dashboard/DTX SID0021206 (accessed March 28, 2018), 1.2-Propylensa
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Data Quality
ILeheI 1:Expert curated, highest confidence in accuracy and consistency of unique chemnical identifiers I

Level Z-Expert curated, unique chemical identifiers using multiple sources
Level 3:Programmatically curated from high guality EPA source, unique chemical identifiers have no conflicts in ChemlD and PubChem
Level 4:Programmatically curated from ChemiD, unique chemical identifiers have no conflicts in PubChem

Level 5:Programmatically curated from ACToR or PubChem, unique chemical identifiers with low confidence, single public source

Quality Control Notes

Executive Summary (Beta) Chemical Properties FateTransport Hazard ADME (Beta) Exposure Bioassays Similar Compounds Related Substances Synonyms Literature Links Comments
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Ammonium perfluorooctanoate

3825-26-1 | DTXSID8037708

Searched by DS5Tox Substance Id.
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DETAILS pety
Summary -
EXECUTIVE SUMMARY
Summary
PROPERTIE:
& Download =
ENV. FATETRANSPORT
Columns ~
HAZARD
Property ¥  Experimental average * Predicted average *  Experimental median ¥  Predicted median *  Experimentalrange * Predicted range * | Unit =
Melting Point 164 (2) 70477 184 G65.5548 164 8.53 to 154.247 °C
b EAFOSURE LogP: Octanol-Water - 5.5206 5.2847 = 2.78814 o 7.740
» BIOACTINITY Wapor Fressure - 01817 0.21528 - 0.0222035 to 0.274 mmHg
GEMRA Water Solubility - 0.28444 0.00012 - 0.00000473151 to 0.853106 maollL
- Bailing Peint - 18058125 180.042 - 187.000 to 102.241 °C
Flash Point - 65.6365 65.6365 - 62.103 to 82.17 °C
RELATED SUBSTAMNCES
Surface Tension - 16.812 - 16.812 dynicm
SYNONYME
ndex of Refraction - 1.280 - 1.280
» LITERATURE Molar Refractivity - 42,802 - 42,802 cm*3
LINKS Falarizabilty - 17.004 - 17.004 Ana
S Density - 1.731 1.731 - 1.717t0 1.745 glem*3
Molar Volume - 237.268 - 237.268 cm*3
Thermal Conductivity - 65.258 - 65.258 mWm*K)
Henry's Law - 2.02278e-10 - 2.02278e-10 atm-m3male
Logkoa: Octanol-Air - 4.15585 - 415525 -
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Ammonium perfluorooctanoate -
3825-26-1 | DTXSID8037708

Searched by DSSTox Substance Id.

DataType
DETAILS e
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AMARY
EXECUTIVE SUMMARY & Download *
ENV. FATEITRANSPORT Columns ~ 10w
More®  Priority®  Toxval type®  Subtype * Risk assessment class®  Value®  Units ¥+ Studytype® Exposureroute®  Species®  Subsource *  Source ¥
B T MOAEL systemic chronic 16.1 mghkg-day = chronic aral rat unpublished_submission ToxRefDE
» EXPOSURE E T MNOWEL systemic chronic 15 mgkg-day | chronic oral rat open_lit ToxRefDE
P EBIOACTIVITY B T MOAEL systemic chronic 15 mghkg-day chronic aral rat apen_lit ToxRefDE
GENRA = 5 . . . S~ -
& 7 MOAEL systemic chronic 142 mgkg-day = chronic aral rat unpublished_submission ToxRefDE
B o - E T MOREL Systemic chronic 15 mgikg-day chronic aral rat open_lit ToxRefDB
RELATED SUBSTANCES
E 3 LOEL Recovery study - 8days | short-term 20 mghkg-day = short-term oral mouse Toedcol. Sci. 2008; 105 (1):85-28 HAWC
SYNOMNYMS
E 3 LOEL Recovery study - 8days | short-term 20 mghkg-day = short-term oral mouse Toxicol. Sei. 2008; 105 (1):85-08 HAWC
¥ LITERATURE
E 2 LOEL Recovery study - Gdays | short-term 20 mgkg-day short-term oral mouse Towicol. Sci. 2008; 105 (13:85-08 HAWC
LIMKS
- S E 3 LOEL Recovery study - Sdays  short-term 30 mgkg-day  short-term aral rat Toedcol. Sci. 2008; 105 (13:85-85 HAWC
& 3 LOEL Recovery study - §days  short-term a0 mghkg-day = short-term oral mouse Toedeol. Sci. 2008; 105 (1):85-05 HAWC
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Ammonium perfluorooctanoate
3825-26-1 | DTXSID8037708

Searched by DSSTox Substance Id.
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Abeanoed Search  Bach Seach cescnaiom ___________al
Ammonium’perfluorooctanoate :

3825-26-1 | DTXSID8037708

Searched by DS5Tox Substance Id.

DETAILE i
Product and Use Categories (PUCs) €)
EXECUTIVE SUMMARY
! & Download -
PROPERTIES Comne
E Sp
ENU FATETRANSZORT Product or Use Categorization %  (Categorization tvpe s &
HAZARD automative CPCat Cassette 4
ADME consumer_uss_ACToRUse[8 CPCat Cazsete 1
- EXPOSURE food_contact, plastics CPCat Cazsete 1
mpregnation, consumer_use, detected CPCat Cassette 1
PRODUCT & USE CATEGORIES
ne |_manufacturing_ACToRUseD8 CPCa Cazsete 1
CHEMICAL WEIGHT FRACTION
manufacturing, chemica CPCat Cassette 1
CHEMICAL FUNCTIONAL USE manufacturing, plastics CPCat Cassete 1
TOXICS RELEASE INVEMTORY process_regulator CPCat Cassetie 1
MONITORING DATA
8 records
EXPOEURE PREDICTIONS
PRODUCTION VOLUME
* BICACTMTY
GENRA
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Searching for more than one Chemical:
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Step Six: Click "Download”

Select Input Type(s) Enter Identifiers to Search (searches should be limited to < identifiers)
¥ Identfiers Ethylene oxide "
. {Chloromsthane
¥ Chemical Name
- 1-Chloropropan-2-one
Cazan n-Hexane
InChikey tAmmania
DS5Tox Substance 1D Mickel carbony
. Fhosgene
InChi¥ey Skeleton :o'asgsiurr cyanide
ME-Ready Formuia(=) @ IChlorodimethisilane
Exact Formulale) [Trimethestysilane i

Monoisatopic Mass

@ Display All Chemicals =+ Download Chemical Data

Select Output Format:

Excel ~ & Download

Customize Results

Presence in Lists:

et 40CFRIES
Select AN in Lists AelToxns
APCRA Chemicsls for Prospective Analysis

Chermical Identifiers APCRA Chemicsls for Retrospective Analysis
+ DTXSID ATSDR Toude Substances Portal Chemical List
¥ Chemical Name Bisphenol Compounds
¥ CAS-RMN Caslifornia Office of Environmental Health Hazard Assessment
¥ InChikey Chemicals with interesting names

¥ IUFAC Name
Structures
Mol File
SMILES

CMAP

DOMT Screening Library

Drinking Water Suspects, KWR Water, Netherla
EDSF Universe
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Toxicokinetics (HTTK) data

¢ Physiologically Based
Pharmacokinetic (PBPK) models

Human Hazard ‘ Dashboards
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*Toxicity Value (ToxVal) Database Chem ical D
* Toxicity Forecasting (ToxCast) data S S afety

Decision (U

* Many other models

(O
Chemistry Data

* Laboratory Information Management
System (LIMS) chemical library

* Distributed Structure Searchable

(DSSTox) Library Other Data
* Physchem prop modeling *European Chemicals Agency (ECHA)
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* An integration hub for multiple “modules”

—Experimental and predicted properties

—Human and Ecological Hazard data

—Exposure data — products, data in the environment

—In vitro bioassay data — ToxCast/Tox21

—Literature searching — Google Scholar and PubMed
—Specialized searches — mass/formula for analytical support
—Batch searching and Real Time Predictions

CompTox Dashboard integrates chemical data

*Used by EPA and others to support chemical safety
decisions

—EPA examples: Endocrine Disruptor Screening Program in the 21st Century
(EDSP21), Future (RapidTox)
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* EPA’s CompTox Dashboard provides access to data for
~760,000 chemicals

» High quality data from ongoing curation efforts

* An integration hub for multiple “modules” and tools to support
multiple environmental applications

* Major Update to EPA CompTox Dashboard released in August
2018
—Endocrine Disrupting Compounds (EDCs)
—Per- and Polyfluoroalkyl Substances (PFAS)
—Generalized Read-Across (GenRA) module
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Antony Williams (Dashboard Architect)
National Center for Computational Toxicology

US EPA Office of Research and Development
919-541-1033

williams.antony@epa.gov

Monica Linnenbrink (Communications Director)
National Center for Computational Toxicology

US EPA Office of Research and Development
919-541-1522

linnenbrink.monica@epa.gov

Reeder Sams (Deputy Director, Acting)
National Center for Computational Toxicology

US EPA Office of Research and Development
919-541-0661

sams.reeder@epa.gov

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