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The Chemical Safety for Sustainability
(CSS) Research Program provides
methods, data, information and tools
to EPA partners and stakeholders
enabling more informed, timely
decisions about chemicals, many of
which have not been thoroughly
evaluated for potential risks to human
or ecological health.
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BOSC Review of StRAP 3

e 2019 Review of CSS StRAP —
Planning Phase

* 2021 Review -
Implementation Phase
* February — Focus on NAMs

* November — Focus
on collaborative, solutions-
driven research
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Research Areas/Priorities: FY19-22 Strategic
® High-Throughput Toxicology (HTT) Research Action Plan

L . . . CSS is guided by its StRAP developed
il g @® Rapid Exposure Modeling and Dosimetry (REMD) through rigorous engagement with
Evaluation Fle Emerging Materials and Technology (EMT) EPA programs and regions, states,
= ; — and tribes to identify research needs.
~ | ® Adverse Outcome Pathways (AOP)
% @ Virtual Tissue Modeling (VTM)
0
= @ Ecotoxicological Assessment and Modeling (ETAM)
— oo | @ Chemical Safety Analytics (CSA)
: —4 2 | @ Informatics, Synthesis, and Integration (IS)
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Planning

herhical Safety
for Sustinablility

STRATEGIC RESEARCH ACTION PLAN
2019-2022

National Programs Lead
Strategic Focus
Resources allocated at
Research Area level

Implementation

Research Area
Implementation Plans

Center Lead

Tactical focus
Resources allocated for
specific products

TORICCUOGICAL SCHNCES, 15301, 203

Sequence Alignment to Predict Across Species| New Approoch
Susceptibility (SeqAPASS): A Web-Based Tool Met Work Plan
Addressing the Challenges of Cross-Species Reducing /s In chemic fing

Extrapolation of Chemical Toxicity

Carlie A. LaLone,"" Daniel L. Villeneuve," David Lyons,' Henry
Serina L. Robinson,** Joseph A. Swintek,! Travis W. Saari,” and

Development of an In Vitro Human Thyroid M

Model for Chemical Screening Development of a consumer product ingredient database for chemical ()
Chad Deisenroth @ "' Valerie Y. Soldatow, Jermaine Ford,* W, €XPOSUre screening and prioritization
Cassandra Brinkman,” Edward L. LeCluyse,’ Denise K. MacMill m. Brooks ", TR Trans

LY. Tan, A Frame *, PP, Egeghy .
Russell . Thomas @ * r -'..l 1saacs *, A, Wang ). johason *, K. Holm , M. Reich',

Protetion Agency, Reeearch Triangie Pack. Socth Carolins 27711 et Heah, Veginia
piyen
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* Includes data, models,
methods, EPA and journal
publications

e Joint activity of National

Programs and Centers .



Partners - External to ORD

Partners - Internal to ORD Q
CSS

National Research
Research Portfolio
Programs

Regions
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Obijective Outcome

e Expand involvement of partners e Program Office representative(s) * Products responsive to outputs

e Improve understanding needs e Regional Representative(s) * By-in from partners

e Ensure proposed products are e State Representative e Collaboration with partners
what is needed by partners eNPD Representative

¢ ORD Scientists

Purpose: Define the products that ORD will develop to meet the objectives of the outputs

Research Area Coordination Teams




Relationship between HERA and CSS NRPs

EPA 601R21001 January 2021 www.epa.gov/research

Chemlcal Safety Health and Environmental

for Sustainability Risk Assessment

STRATEGIC RESEARCH ACTION PLAN STRATEGIC RESEARCH ACTION PLAN
2019-2022 2019-2022

Office of Research and Development
Health and Envwonmental Risk Assessmaent




@ Incorporating BOSC
(S recommendations into the
‘@ CSS Research Portfolio

BOSC
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Real-World Scenarios, Complex Mixtures,
Sensitive Subpopulations

S EPA it o e B * CSS.2.1.3 Mining of consumer
product and purchasing data to
Identify potential chemical co-

exposures
EPA Researchers Evaluate In-Home Chemical .
Exposures * Lays the foundation for _
researchers to determine which
Most peopledo not think bt t,butevery day we 4 e household chemical mixtures are

are exposed to an array of chemicals in our cleaning

products, cosmetics, furniture, hair care products and ;:m-'{i-;hm"Tl" ;_“r;'on,a- HERNRNTRED t h e m Ost I i ke |y to OCC u r a n d

Environmental Topics v Laws & Regulations Report a Violation About EPA

Related Topics: Science Matters | Safer Chemicals Research COMTACT US

more. While we may understand the risks from

e o st i, N B provides a data-driven pathway to
e evaluate chemical co-exposures in
In a first-of-its-kind approach, EPA researchers are e — t h e h ome.

using technigues to help determine the combinations

to multiple chemicals at the same time, called co-

of chemicals we are most likEly’ to be ExpDSEd to at Figure L. Overview of the analysis to prioritize chemical combinations for further study. A)
For each household, a record of the consumer products purchased was merged with data
collected by EPA on product ingredients. This allowed for the identification of a list

out a data-driven approach to evaluate the risks chemicals being introeduced to each home. B} The data for all homes was analyzed using

associated with chemical co-exposures in our frequent itemset mining to identify the mest prevalent combinations across all 60,000

home. With this information, researchers can carry-

everyday lives. The study, “Mining of Consumer households with purchasing data.

Product Ingredient and Purchasing Data to Identify
Potential Chemical Co-exposures " can be found in Environmental Health Perspectives.




Real-World Scenarios, Complex Mixtures,

Sensitive Subpopulations

e CSS.2.2.5 High-throughput exposure
models for critical pathways:
Implementation and parameterization of
models for occupational exposure

* CSS.2.6.6 Life-Stage and Sensitive
Population Characterization and Modeling

* CSS.4.6.9 Combining cell-based
metabolomics and lipidomics with
cheminformatics tools for untargeted
screening and prioritization of vertebrate-
active stressors following exposures to
complex mixtures
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Check for
updates
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Empirical models for anatomical and
physiological changes in a human mother and
fetus during pregnancy and gestation

Dustin F. Kapraun:: =, John F. Wambaugh %, R. Woodrow Setzer, -2, Richard
5. Judson?

1 Nalional Center lor Environmental Assessment, US Emronmental Prolection Agency, Research Trisngle
Park. Norh Caroling, Uniled Stales of America, 2 Malional Cenler lor Compulalional Tosicology, US
Environmenilal Prolection Agency, Research Triangle Park, Norih Carolina, Uniled Slales of Amedica

* kapraun. dustin® epa.gov.

Abstract

Many paramelers realed as constants in radiional physiologically based pharmacokinetic
models must be lormulated as time-varying quantities when modeling pregnancy and gesta-
bon due o the phe and anges thal occur during this penod.
While several collections ol empinical modeds lor such parameters have been published,
each has shorcomings. We soughl o create a repository of empirical models lor bssue val-
urnes, blood llow rales, and olher quantibes thal undengoe substantial changes ina human
mather and her letus during the time bebween conceplion and birth, and o address delicien-
cies wilh similar, previously published reposilories. We used maximum likelihood esbmation
to calibrate vanous models lor the ime-varying guantities of interest, and then used the
Akaike information criteron o select an oplimal modsl lor each quantity. For quantities of
interest lor which ime-course dala were nol . we consiru osile models

using percentages andfor models describing relaled quantities. In this way, we developed a
comprehensive collection ol lermulae describing paramelers essential lor constructing a
PBPK model of a human molher and ber felus throughoul the approximately 40 weeks ol

‘copymight, and may (be freely reproduced,
detrbuted, transmisted, moditied, bull upan, or
othenwise wsed ty anyons for 3y lwhl purpase.
The wark i made avaiahie under the Crestve
Commens CLU publc domain dedicaion.

Data Availahility Statement: Al rekvart data 2
within The manuscrpt and s Supporting
Information fiies.

Funding: I Fs work was supporbed in part by an
‘appeintment (LK) 1o the Hesearch Famcipbon
Program at the National Center tor Computstional
Teacalogy sdministered by the Ozk Ridge Instiute
for Soenc and Education (ORISE). through an
mierzgancy agreament between the LS
Department of Energy and the LS Envronmentzl
Protection Agency. DRISE did not play amy ok in

PLOS ONE | hilps: ol oy 101371 joumal pone 0215306 May 2, 2019

and We included dets describing blood llow rates through varnows
letal blood roules thal have no counterparts in adulls. Our repository of mathematical mod-
als lor anatormical and physiological quantities of inlerest provides a basis lor PBPK models
of human pregnancy and geslalion, and as such, il can ulimately be used lo supporl deci-
sion-making with respect o opbmal pharmacological dosing and risk assessment for preg-
nanl women and their developing leluses. The wiews expressed in this arlicle are hose of
Ihe authors and do not necessarily represent the views or policies of the ULS. Envirorrmentzal
Froteclion Agerncy.




Science to Achieve Results

EPA Science to Achieve Results Grant RFA: Development of Innovative
Approaches to Assess the Toxicity of Chemical Mixtures

1. Development and application of 2. Development of tools useful

approaches to establish qualitative for the examination of chemical
membership of chemical mixture mixture toxicity across different
components into toxicity pathway levels of biological organization.

groupings in order to quantitatively
evaluate their potential joint toxicity.

https://www.epa.gov/research-grants/development-innovative-approaches-assess-toxicity-chemical-mixtures-request



https://www.epa.gov/research-grants/development-innovative-approaches-assess-toxicity-chemical-mixtures-request

Sustainable Chemistry, Life-Cycle Assessment,
Circular Economy

* CSS.2.3.2 Understanding end-
of-life U.S. industrial chemical
release profiles using data
analytics techniques

2
MANUFACTURING 7 MOST PREFERRED

REUSE

* This framework can be used to
track chemicals, estimate
releases, and evaluate potential :

. . ’ 5. LEAST PREFERRED
exposure pathways via various Ewor i
end-of-life scenarios including
disposal, recycling, and re-
manufacture.

RECYCLE/COMPOST
ENERGY RECOVERY




Partner Engagement and Continued Collaborations

Computational Toxicology Communities of
Practice

STATE OF THE SCIENCE ON DEVELOPMENT AND USE
OF NEW APPROACH METHODS (NAMs) FOR
CHEMICAL SAFETY TESTING

<€D ST
Location: U.S. Environmental Protection Agency ‘x\ 4’
William Jefferson Clinton East Building », 7
Room 1153 (the Map Room) 2> %
<
= w
Date: December 17, 2019 3 e
Time: 9:30 am - 5:30 pm* 2 $
< N
)
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8:30 am - 9:45 am Regjstration

9:45 am - 10:00 am Weicome

Accelerating the Pace of Chemical Risk Assessment

Establishing Baselines for Animal Use at EPA and Oppo

Commu nic ation S & Outreach 10:00 am - 10:20 am Retrospective analysis of the statutory

requirements, study requests, and
research utilization in OCSPP and ORD

Review CSS Research Area fact sheets, Safer Chemic: Vavtabitey and Relevanoe of Current Ankanl Tests and |
. . i . 10:20 am - 10:40 am Concordance of the toxicity of
Science Matters Articles, and EPA social media pages pharmaceuticals in animals and human

10:40 am - 11:00 am Variability of animal studies for acute
toxicity, skin sensitization, and
mechanistic responses

11:00 am - 11:20 pm Qualitative and quantitative variability of
repeat dose animal toxicity studies

State of the Sclence In Development and Applica
11:20 pm - 11:40 pm Development of NAMs to predict acute

WEbinarS & Meetings toxicological responses

11:40 pm - 12:00 pm Application of NAMs for quantitative
screening level risk decisions

View past and upcoming webinar topics. 1&00pm -£000m  -Lunch
- . . 1:00 pm - 1:20 pm State of the science for predicting
- CSS Science Webinar Series developmental toxicity using NAMs
- CompTox Communities of Practice Webinar Series r —

- Children's Environmental Health PACT Meetings




We listened -

L ® New Approach Methods (NAMS) - in context
=l Cermical ® Human, ecological, hazard, exposure
" ® Generate data, build confidence, tiered approach
® Tools - Models, databases, other
T ® Relevant, effective design, appropriate application
' Innovation
Systems Science ® Attune to new materials and technologies
® New ways of looking at intransigent problems
:

Knowledge Delivery

’ TT—— ® Listen to needs, translate, provide solutions
— Translation &
/ Knowledge Delivery
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FY19-22 Strategic
Research Action Plan

CSS is guided by its StRAP developed
through rigorous engagement with
EPA programs and regions, states,
and tribes to identify research needs.
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Questions



