EPA’s Statutory Authority (!

The U.S. EPA’s Endocrine
Disruptor Screening Program
(EDSP)

Food Quality Protection Act (FQPA) August 3, 1996
Amended the Federal Food, Drug, and Cosmetic Act (FFDCA)

Requires EPA to develop a screening program (EDSP)

“develop a screening program, using appropriate validated
test systems and other scientifically relevant information, to
determine whether certain substances may have an effect in
humans that is similar to an effect produced by a naturally
occurring estrogen, or other such endocrine effect as the
Administrator may designate.”

Leslie W. Touart

Office of Science Coordination and Policy
Office of Chemical Safety and Pollution Prevention

3 December 2011
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Amendments to the Safe Drinking Water Act (SDWA)

“the Administrator may provide for testing under the
screening program ... any other substance that may be
found in sources of drinking water if the Administrator
determines that a substantial population may be exposed
to such substance.”
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Endocrine Disruptor Screening Program N/
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Established following recommendations of:

The Endocrine Disruptor Screening
and Testing Advisory Committee
(EDSTAC) of 1996-1998

Findings:

Include androgen and thyroid hormone systems, in
_ addition to estrogen.

&4 Include fish and other wildlife, in addition to human
' health.

Include commercial chemicals, and other
environmental contaminants, in addition to
pesticides,
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Uses a Tiered Approach

Tier 1

In vitro and in vivo screens to detect
the potential to interact with
endocrine system

Tier 2

After review of Tier 1 data to provide
information for hazard assessment

Validated EDSP Tier 1 Screening Battery

In vitro

Estrogen receptor (ER) binding — rat uterus

Estrogen receptor @ (hER &) transcriptional activation - Human cell line (HeLa-
9903)
[OECD Test Guideline 455]

Androgen receptor (AR) binding — rat prostate

Steroidogenesis — Human cell line (H295R) [US lead, validated in OECD program]

Aromatase — Human recombinant

In vivo

Uterotrophic (rat) [OECD TG 440]
Hershberger (rat) [OECD TG 441]
Pubertal female (rat)

Pubertal male (rat)
Amphibian metamorphosis (frog) [OECD TG 231]
Fish short-term reproduction [OECD TG 229]
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Initial List (EDSP List 1) (&
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67 Chemicals Selected for Initial Screening

58 Pesticide Active Ingredients

9 High Production Volume (HPV) Chemicals that
were also Pesticide Inerts

FR Notice April 15, 2009
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Initial List (EDSP List 1) (&

Not a list of “known” or “likely” endocrine
disruptors

Based on potential human exposure

Pesticide Active Ingredients with food,
water, residential, occupational
exposure, or exposure through multiple
routes

HPV Pesticide Inerts
Human and eco biomonitoring
Water and air monitoring

14

WEY R (EDSP List 1) (&}

PR == T ITEWVTREShI=67TYE

BEEMR 58 E
SEEE(HPV) M DEREFREFERS THHIME

20094 H158 #EFE#H (FR Notice)

15

TR 5T
¥ e,

MR (EDSP List 1) (&)

&

L pROTE

TEREID 1 E - (I FEEIND IR b H<EL
IEEME DY) AFTIEAL

BRI R ECBITE S
BT S
BE. K, B BERUZOEH
ENLIEBRBESD
BAERER (HPV) BB ERE RS
EFRUERE AT
KERUASE=RULY

16




1E0 5T
A

Procedures (&

" proe

The Test Order provides the option of submitting or
citing existing data along with a rationale as to how
the data satisfies the order

Existing data may include:

Data that has already been generated using the
assay(s) specified in the Order or

other scientifically relevant information (OSRI) —
typically from the publicly available scientific
literature or previously submitted Part 158 data.
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Procedures (&)

Existing data may be functionally equivalent to
information that would have been obtained from
the Tier 1 assays ...or data that provide
information on a potential effect due to disruption
of the estrogen, androgen, or thyroid systems

Any member of the public can submit scientifically
relevant information, in addition to the Tier 1 Test
Order Recipient
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Procedure Goals (&)
Minimize duplicative testing
Promote fair and equitable cost sharing

Protect data from inappropriate public disclosure

Minimize burden to extent practical

build on existing procedures and infrastructures
internally (EPA) and externally (affected entities)
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EDSP Tier 1 Test Orders for List 1 { "
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Chemicals

Approximately 750 Test Orders issued to:
Registrants of the 58 pesticide active ingredients

Manufacturers and importers of the 9 inert
ingredients

&
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EDSP Tier 1 Test Orders for List 1 :
Chemicals ey

Status of 58 Pesticide Actives:

45 pesticides - received other scientifically relevant
information accepted for some assays for
25/45 pesticides

5 pesticides - generating all of the data
7 pesticides - canceled or cancelling registration
1 pesticide — pending (resmethrin)
Status of 9 Inerts:
7 inerts "opted out" of the pesticide market

2 inerts are generating all of the data (acetone,
isophorone)

other activities:
Rebuttals: 11 submitted total - approved 6.

Time extensions: 47 requested - approved 38
(review time)

"catch-up" Orders - 4 issued

EDSP Tier 1 Test Orders for List 1 %<
Chemicals

EPA publically posts and updates order status

http://lwww.epa.gov/scipoly/oscpendo/pubs/edsp_orders_status.pdf
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Review of Tier 1 Data for List 1

500 studies (Oct 11, 2011 - Feb 12, 2012)

EPA tools to facilitate review:
Standard Evaluation Procedures
Data Evaluation Record templates
Dedicated Database
Weight-of-Evidence Guidance (WoE)
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134 Chemicals proposed

SDWA Priority Chemicals

Chemicals regulated with a national primary
drinking water regulation (NPDWR) (aka Six
Year Review List)

Contaminants listed on Third Contaminant
Candidate List (CCL 3)
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EDSP List 2 Chemicals (&)

Additional Pesticide Active Ingredients

Pesticides that entered into Registration
Review during FY07 & FY08

Some substances were excluded from list;
naturally occurring elemental inorganics
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EDSP Tier 2 Tests
Validation Completion FY13

Tier 2 Tests

Mammalian two-generation rat
(may be replaced by Extended F1-Generation OECD TG 443)

Avian reproduction
(Japanese quail) [US lead, OECD validation program]

Amphibian growth/reproduction
(Xenopus) [US lead, OECD validation program]

Fish life-cycle
(medaka) [US-Japan co-lead, OECD validation program]

Mysid life-cycle [US lead, OECD validation program]
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EDSP Tier 2 ,& Multigeneration fish Tier 2*’&
. . bl i 5
Mammalian Testing ™~ assays s
Test development with freshwater (Medaka) and
= Two-generation rat reproduction test -- OECD estuarine (sheepshead minnow) species
TG 416 / OCSPP 870.3800 (with additional endpoints) Standard test species, short life cycle
* includes gonadal function, the estrous cycle, mating behavior, Short-term and life cycle tests developed
conception, gestation, parturition, lactation, and weaning, and .
on the growth and development of the offspring Survival, growth
. Reproduction (fecundity, fertility, hatch, behavior)
= Extended F1-Generation -- OECD TG 443 Patho|ogy’ hormones’ genomics
Medaka Sheepshead minnow
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Development Assay

= Xenopus laevis

= Detect life cycle effects
on amphibians

= Major endpoints:
-genotype, histology
-growth, metamorphosis
-hormones, VTG

Larval Amphibian  /g;
Growth and

Ca

Invertebrate life-cycle/two { &}

4,

generation Tier 2 assay

Assess chemicals disrupting hormonal activity in
invertebrates
Major endpoints (Fo, F1):
* survival, growth
 reproduction (#young)
* maturation time. brood release

e sex ratio
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Avian two generation (&

Tier 2 test

Detect chemical disruption of hormonally controlled sexual
differentiation in birds

Oviparity in birds affects retention and transfer of
chemicals

Test designed to determine long-term effects of maternal
transfer and in ovo exposure

Japanese quail
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EDSP Timeline

........ 2002 2004 2006

2008

Proposed Chemical Draft
Selection Strategy Initial List

Initial
List

Development of Procedural
Framework

Final

2010 2012 2014 2016...

Tier | Validation

Tier |
Screening

Tier Il Development and Validation

Data Review/Analysis and EDSP 21
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Use of new High Throughput Screening Tools

EPA is working to develop and refine high
throughput screening (HTS) tools to:

Support prioritization of testing

Build confidence in HTS tools to increase
efficiency through prioritization for Tier 1
Screening.

Near term goal

Prioritized list of chemicals for screening
through EDSP Tier 1 Assay Battery
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N\  } Objective

« Maximize use of existing data.
» Targeted in vivo toxicity testing.

» Use a variety of tools in a tiered testing and
assessment framework.

» Systematically add new tools, methodologies.

« Advance understanding of key events in
toxicity pathways.
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;% Challenges J;% Associating Bioactivity in vitro with
e W Pathways and Diseases
» Large number of chemicals with many

possible adverse outcomes. =
* Finite resources and time.
* Public expectations for scientific soundness, =

transparency, and timeliness.
» Science increasingly complex and changing. -

* New risk assessment and management

challenges always arise.
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Chemical Space Qs Modeling Toxicity:
Dy Pathways to Virtual Tissues
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Adverse Outcome Space ) . L
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cS } models to multi-scale computer Quantitative Risk
D models of complex biological Dose-Response Assessments
- (-v'\@ Models
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Use of In Silico Computational Models and In
Vitro High Throughput Assays in the Endocrine
Disruptor Screening Program (EDSP):

Prioritization and Screening

EDSP21 Work Plan

Executive Summary and Tasks
Part of Comprehensive Management Plan for EDSP
In Response to OIG Recommendations.
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Evolution of EDSP Tier 1

The universs of chemicalspasses
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prictitization and serazning

pipeline to evaluate chemicalsin
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improve, and validate methods
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Executive Summary and Tasks
Part of Comprehensive Management Plan for EDSP
In Response to OIG Recommendations.
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Short-term goal: Use computational or in silico models and
molecular-based in vitro high-throughput (HTP) screening
assays to prioritize chemicals for EDSP Tier 1 screening.

Intermediate-term goal: Incorporate computational or in
silico models and molecular-based in vitro high-througput
(HTP) screening assays into EDSP Tier 1 screening.

Long term goal: Use information derived from in vitro, in
silico and in vivo data to fully replace for the current EDSP
T1S Battery such that animal-based testing is eliminated.
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Additional Information (&}

= General
* www.epa.gov/endo
Policy and Procedures
* www.regulations.gov docket # EPA-HQ-OPPT-2007-1080
= Final list of Chemicals for Initial Screening
* www.regulations.gov docket # EPA-HQ-OPPT-2004-0109
= Protocols
* www.epa.gov/ocspp select “Test Methods & Guidelines”
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* www.regulations.gov docket # EPA-HQ-OPPT-2007-1080
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* www.regulations.gov docket # EPA-HQ-OPPT-2004-0109
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* www.epa.gov/ocspp select “Test Methods & Guidelines”
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