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No claim of confidentiality, on any basis whatsoever, is made for any information contained in
this document. I acknowledge that information not designated as within the scope of FIFRA sec.
10(d)(1)(A), (B), or (C) and which pertains to a registered or previously registered pesticide is
not entitled to confidential treatment and may be released to the public, subject to the provisions
regarding disclosure to multinational entities under FIFRA 10(g).
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The following is a detailed description of all differences between the practices used in the study
and those required by 40 CFR 160:

Flutamide and testosterone propionate dose formulations were not analyzed as stated in 40 CFR
160.113(a)(1) of the U.S. EPA GLP requirements; a positive response in the test system
following flutamide and/or testosterone propionate administration was evident following

statistical analysis of the tissue weights.
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QUALITY ASSURANCE INSPECTION STATEMENT

ILS Project - Study No.: 10005.0103

Test Article: 2-Ethylhexyl Paraben

ILS Repository No.: 15-172

Study Title: The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

This study was inspected by one or more persons of the QA Unit of ILS, Durham, NC, USA, and
written status reports were submitted on the following dates:

Inspection/Audit: Date(s) Performed: Dates Reported to Study
Director / Management:

Study Protocol 07 Jan 2016 07 Jan 2016 / 07 Jan 2016
Clinical Observations 01 Feb 2016 01 Feb 2016 /01 Feb 2016
Dose Administration 01 Feb 2016 01 Feb2016/01 Feb 2016
Necropsy 09 Feb 2016 09 Feb 2016 / 09 Feb 2016
Study Data/Draft Report 06-08 June 2016 08 June 2016 / 08 June 2016
Final Report 31 Mar 2017 31 Mar2017/31 Mar 2017

Qoo FozDoisl 31 Mowed o
{hnne deWard, B.S., LATG, RQAP-GLP Date
Quality Assurance Auditor

Integrated Laboratory Systems, Inc.
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EXECUTIVE SUMMARY

The Hershberger Assay consists of androgenic and anti-androgenic components. To screen for
potential androgenic activity, 2-ethylhexyl paraben (99.8% a.i., lot/batch number 7CZZO) in
corn oil was administered daily via oral gavage to postnatal day (PND) 59/60, castrated male
Sprague Dawley rats, eight animals per group, at dose levels of 0 (vehicle), 250, 500, 750, or
1000 mg/kg/day. An androgenic positive control group consisted of eight castrated rats exposed
to 0.4 mg/kg/day testosterone propionate (TP) by subcutaneous injection (s.c.).

To screen for potential anti-androgenic activity, 2-ethylhexyl paraben (99.8% a.i., lot/batch
number 7CZZ0) in corn oil was administered daily via oral gavage to PND 59/60, castrated male
Sprague Dawley rats, eight animals per group, at dose levels of 0 (vehicle), 250, 500, 750, or
1000 mg/kg/day and co-administered with a daily dose of reference androgen TP at 0.4
mg/kg/day by s.c. injection. An anti-androgenic positive control group consisted of eight
castrated rats exposed to 0.4 mg/kg/day (s.c.) TP and 3.0 mg/kg/day (oral gavage) flutamide
(FT). TP alone (s.c.) was used as the anti-androgenic negative control.

For both components of the assay, the animals were dosed for ten consecutive days and
necropsied approximately 24 hours after the final dose administration to determine weights of
the five androgen-dependent tissues (glans penis, ventral prostate, levator ani plus
bulbocavernous muscle [LABC], Cowper’s glands, and seminal vesicles with coagulating fluid).
Body weight measurements were collected daily prior to dose administration and prior to
humane euthanasia with body weight gains calculated for the study period. Clinical observations
were recorded prior to daily dose administration with cage-side observations recorded one-hour
following dose administration.

In the agonist assay, all animals survived until the scheduled termination. Animals
administered 0, 250, or 500 mg/kg/day 2-ethylhexyl paraben did not exhibit abnormal clinical
signs during the course of the study. One animal administered 750 mg/kg/day 2-ethylhexyl
paraben was found to have decreased movement post-dose on Study Day 10. Administration of
1000 mg/kg/day 2-ethylhexyl paraben resulted in one animal exhibiting rales on Study Day 5 and
6 and two animals with decreased movement post-dose on Study Day 9. Body weight gain of
animals administered 1000 mg/kg/day 2-ethylhexyl paraben was significantly decreased (34%
decrease from control) compared to the concurrent negative control group. Final body weights
averaged 97.2%, 99.5%, 94.0%, and 92.7% of controls in animals administered 250, 500, 750, or
1000 mg/kg/day 2-ethylhexyl paraben, respectively. Administration of 2-ethylhexyl paraben up
to and including 1000 mg/kg/day did not statistically affect glans penis, Cowper’s gland, LABC,
ventral prostate, or seminal vesicle weights.

In the antagonist assay, all animals survived to the scheduled termination. No abnormal
clinical observations were found in animals co-administered 0, 250, or 750 mg/kg/day 2-
ethylhexyl paraben with TP during the course of the study. One animal administered 500
mg/kg/day 2-ethylhexyl paraben with TP was found to have a scab at the dorsal neck region
(area of s.c. injection) from Study Day 5 through termination. Administration of 1000
mg/kg/day 2-ethylhexyl paraben with TP resulted in one animal with decreased movement post-
dose on Study Day 10 and a rough coat the following day (Study Day 11), while another animal
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exhibited rales on Study Day 9. Body weight gain of animals administered 1000 mg/kg/day 2-
ethylhexyl paraben plus TP was significantly decreased (26% decrease from control) compared
to the concurrent negative control group. Final body weights averaged 96.1%, 98.2%, 96.4%,
and 92.9% of controls in animals administered 250, 500, 750, or 1000 mg/kg/day 2-ethylhexyl
paraben, respectively. Administration of 2-ethylhexyl paraben up to and including 1000
mg/kg/day with TP did not statistically affect glans penis, Cowper’s glands, or seminal vesicle
weights. Compared to the negative control group (Group 6), LABC weights were decreased by
10% (statistically significant) at 500 mg/kg/day, 9% (not statistically significant) at 750
mg/kg/day, and 12% (statistically significant) at 1000 mg/kg/day 2-ethylhexyl paraben with TP,
however, there was no clear dose-response relationship. Ventral prostate weights were
statistically decreased following co-administration of 1000 mg/kg/day 2-ethylhexyl paraben
plus TP (decrease of 20% from the concurrent control).

The positive control in the agonist assay, TP, induced a statistically significant increase in glans
penis, Cowper’s glands, seminal vesicle, ventral prostate, and LABC weights compared to the
negative control group. In the antagonist assay, the positive control FT (co-administered with
TP) induced a statistically significant reduction in glans penis, Cowper’s glands, seminal vesicle,
ventral prostate, and LABC weights compared to the control group (TP only).

Based on these findings, using the castrated rat model Hershberger Bioassay, the oral gavage
administration of 2-ethylhexyl paraben up to the limit dose of 1000 mg/kg/day did not produce
any evidence of androgen agonist activity.

In the androgen antagonist assay, statistically significant decreases were noted in two of the five
tissue weights (LABC and ventral prostate) which could be indicative of androgen antagonist
activity. Relatively small reductions in LABC weights were observed in the top three dose
groups (statistically significant at 500 and 1000 mg/kg/day) and ventral prostate weights were
statistically significantly decreased at 1000 mg/kg/day. However, it is not clear if the reductions
in LABC weights are related to 2-ethyhexyl paraben administration in the three highest dose
groups (500, 750, and 1000 mg/kg/day) because they are of similar magnitude, showed no clear
dose-response relationship, and are not all statistically significant. Further, glans penis,
Cowper’s gland, and seminal vesicle weights showed no degree of reduced growth.
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INTRODUCTION

11

1.2

13

14

Background

Endocrine Disruptor Screening Program (EDSP) Tier 1 screening assays will be used to
identify substances that have the potential to interact with the estrogen, androgen, or
thyroid hormone systems (test guidelines in the OPPTS 890 series). The determination of
a chemical’s ability to interact with hormone systems will be made on a weight-of-
evidence basis, taking into account data from the Tier 1 assays and other scientifically
relevant information available. If a substance interacts with a hormone system, it does
not imply that when used it will cause adverse effects in humans or ecological systems.
The Hershberger Bioassay (U.S. EPA, 2009 and OECD, 2009) is used as an in vivo
screening assay for androgen agonists, androgen antagonists, and Soa-reductase inhibitors
and is one of four in vivo mammalian assays in the EDSP Tier 1 battery of assays.

EPA has requested in vivo mammalian studies to bridge data gaps regarding a chemical’s
potential endocrine effects; the data from these studies may also be used to evaluate and
refine computational models that predict in vivo responses from in vitro assays.

Purpose

The purpose of the Hershberger Bioassay was to screen 2-ethylhexyl paraben for its
androgen agonist/antagonist activity and 5a-reductase inhibition properties using a
castrated rat model (U.S. EPA, 2009 and OECD, 2009).

Sponsor
RTI International

3040 Cornwallis Road
Research Triangle Park, NC 27709 USA

Sponsor Representative
Sherry Black, B.S.

Telephone No.: (919) 541-7353
E-mail: sherryb@rti.org

Testing Facility
Integrated Laboratory Systems, Inc. (ILS)

Shipping Address: 635 Davis Drive, Suite 600
Morrisville, NC 27560 USA

Mailing Address: P.O. Box 13501
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Research Triangle Park, NC 27709 USA
Study Director

Jeffrey P. Davis, B.S., LATG

Telephone No.: (919) 281-1110 ext. 720
Facsimile No.: (919) 281-1118
E-mail: jdavis@ils-inc.com

1.5  Study Dates

Study Initiation Date: 21 January 2016
Animal Arrival Date: 21 January 2016
Experimental Start Date: 29 January 2016
Experimental In-Life Termination Date: 09 February 2016
Experimental Termination Date: 09 February 2016

TEST SUBSTANCE, REFERENCE SUBSTANCES, VEHICLES
2.1  Test Substance: 2-Ethylhexyl Paraben
CAS No.: 5153-25-3

Molecular Structure:

ﬂ':"/j/\/\r'H‘

H,C

Source: Tokyo Chemistry Industry Co., Ltd. (Tokyo, Japan)
Lot/Batch No.: 7CZZ0

ILS Repository No.: 15-172

Formula: CisH2203

Description: Colorless, clear liquid
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2.2

Purity:
Expiration Date:

Dose Formulation:

Storage:

Test Substance:

Dose Formulation:

Stability:

Dose Formulation:

Reference Substance:

CAS No.:

Source:

Lot/Batch No.:

ILS Repository No.:
Formula:
Description:

Purity:

Expiration Date:

Dose Formulation:

Storage:

Reference Substance:

99.8%
None given on Certificate of Analysis
2-Ethylhexyl paraben was prepared at ILS in corn oil once

at dose levels of 50, 100, 150, and 200 mg/mL and
dispensed into vials used daily during the study.

Room temperature and protected from light

Between 1 and 10°C

Concentrations of 1 and 200 mg/mL stored between 1 and
10°C were shown to be stable for 20 days (Appendix VI).

Testosterone Propionate (androgen agonist)

57-85-2

Spectrum Chemicals (New Brunswick, NJ)

1EL0103

16-18

C22H3203

White to off-white powder

99.7%

31 July 2020

TP was prepared in corn oil once at a dose level of 0.8

mg/mL and dispensed into vials used daily during the
study.

Room temperature and protected from light
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2.3

2.4

Dose Formulation:
Stability:

Dose Formulation:

Reference Substance:
CAS No.:

Source:

Lot/Batch No.:

ILS Repository No.:
Formula:

Description:

Purity:

Expiration Date:

Dose Formulation:

Storage:

Reference Substance:

Dose Formulation:
Stability:

Dose Formulation:

Vehicle

Between 1 and 10°C

TP in corn oil held between 1-10°C was shown to be stable
for 14 days (Smith, 2011).

Flutamide (androgen antagonist)

13311-84-7

Spectrum Chemicals (New Brunswick, NJ)

2EL0006

15-212

C11H11F3N203

Yellow powder

99.9%

None given on Certificate of Analysis

FT was prepared at ILS in corn oil once at a dose level of
0.6 mg/mL and dispensed into vials used daily during the
study.

Room temperature and protected from light

Between 1 and 10°C

FT in corn oil held between 1-10°C was shown to be stable
for 42 days (Graves, 2001).

Corn oil

Used in dose formulations of 2-ethylhexyl paraben and flutamide.

CAS No.:

Source:

8001-30-7

Animal Health International (Greeley, CO)
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2.5

2.6

2.7

Lot/Batch No.: 16303-100175

ILS Repository No.: 15-206

Formula: C27H5008

Description: Yellow oil

Storage: Room temperature and protected from light

Justification: Corn oil was selected as the vehicle due to its previous use

in a dose range finding study performed at ILS.
Vehicle Corn oil

Used in dose formulation of TP. National Formulary grade for use in injections.

CAS No.: 8001-30-7

Source: Spectrum Chemicals (New Brunswick, NJ)
Lot/Batch No.: 2EJ0098

ILS Repository No.: 16-09

Formula: C27H5006

Description: Yellow oil

Storage: Room temperature and protected from light

Archival Samples

An approximate 1 mg sample of neat test and reference substances and 1 mL of the
vehicle and dose formulations for each preparation are stored between 0 and -30°C.
After acceptance of the study report by the Sponsor, archival dose formulation samples
will be discarded. Test and reference substances will be maintained by ILS for five years
following finalization of the study report.

Dose Formulation Analysis
Dose formulations were prepared at ILS, with only 2-ethylhexyl paraben dose
formulations sent to and analyzed at Smithers Viscient, LLC (Wareham, MA) in

accordance with GLP regulations as promulgated by the U.S. EPA GLP Regulations (40
CFR Part 160).
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Principal Investigator- Xianai Wu, Ph.D., DABT
Smithers Viscient, LLC

790 Main Street

Wareham, MA 02571-1075

Samples of dose formulations prepared on 25 January 2016 were collected from the top,
middle, and bottom of the formulation and sent to Smithers Viscient, LLC for analysis.
Smithers Viscient, LLC analyzed duplicate samples received for concentration and
homogeneity.

Concentration results were acceptable if the mean concentration was within 15% of the

target concentration. Homogeneity results were acceptable if the coefficient of variation
was less than 15% of the target concentration.
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EXPERIMENTAL DESIGN

3.1

3.2

Test System
Species:
Strain:

Source:

Number/Sex:

Date of birth:
Age at arrival:
Acclimation:
days

Age at initial dose
administration:

Weight at initial dose
administration:

Identification:

Justification:

Animal Husbandry

Rat, Rattus norvegicus
Sprague Dawley Crl:CD®(SD) IGS

Charles River Laboratories International, Inc. (Raleigh,
NC)

88/Castrated males. Surgical manipulation on PND 49 was
performed by Charles River Laboratories International, Inc.

01 December 2015

Postnatal day (PND) 51
Note: PND 0 is the date of birth

Animals were acclimated in the study room for at least 7

PND 59/60

229.3 — 322.5 grams

Each animal was uniquely identified by ear punch prior to
dose administration. Until the animals were ear punched,
they were identified by the temporary numbers located on
the animals’ cages.

Animal model used is in accordance with the test
guidelines (U.S. EPA, 2009 and OECD, 2009).

All procedures are in compliance with the Animal Welfare Act Regulations, 9 CFR 1-4
and animals were handled and treated according to the Guide for the Care and Use of
Laboratory Animals (ILAR, 2011).
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Housing (pre-allocation):
Housing (post-allocation):
Cage Type:

Cage Size:

Bedding:

Cage Changes:

Diet:

Analysis:

Archival:

Water:

Supplied:

Analysis:

Water Bottle Changes:

Two per cage

Two per cage

Polycarbonate with micro-isolator tops

23 cm wide by 44 cm long (1012 cm? area) and 21 cm high

Absorbent heat-treated hardwood bedding (Northeastern
Products Corp., Warrensburg, NY)

Twice per week

Teklad Global 16% Protein Rodent Diet (Teklad Diets,
Madison WI) ad libitum.

Prior to shipment, rats were fed Autoclaved Purina 5L79
Rat and Mouse diet ad libitum at Charles River
Laboratories International, Inc. A copy of the diet
composition is included in the study records.

The manufacturer's analytical results are included in the
study records and were reviewed prior to animal arrival.
The total genistein equivalent of genistein plus daidzein (as
described by Owens et al., 2003) in Teklad Global 16%
Protein Rodent Dietwas determined to be 5.4 pg/g of feed.

A sample of the diet (~200 g) was retained and stored
between 0 and -30°C.

Reverse osmosis treated tap water (City of Durham, NC) ad
libitum

Glass water bottles with stainless steel sipper tube

The results of the current annual comprehensive chemical
analyses of water from National Testing Laboratories, Inc.
(Cleveland, OH) were reviewed prior to initiation of the

study and are included in the study records.

Once per week
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3.3

3.4

Animal Room Conditions:

Temperature: 20.0-25.1°C

Humidity 29.9-71.2%

Lighting: 12/12 hour light/dark cycle
Animal Enrichment: None
Allocation

The animals were assigned to a dose group within Provantis® (electronic data capture
software) one day prior to initial dose administration using a procedure that stratifies
animals across groups by body weight into randomized blocks (e.g. dose groups) such
that mean body weight of each group was not statistically different from any other group
using analysis of variance [ANOVA Statistical Analysis System (SAS) version 9.2, SAS
Institute, Cary, NC].  All animals used in the allocation process were clinically healthy
and had undergone preputial separation.

Group Designation

Table 1. Androgen Agonist- Group Designation, Animal Identification,
and Dose Levels

Grou Animal Test Substance
P e Dose Group? Dose Level
Number | Identification
(mg/kg/day)
1 01-08 2-Ethylhexyl Parabsn (Vehicle 0
Control)
2 09-16 2-Ethylhexyl Paraben 250
3 17-24 2-Ethylhexyl Paraben 500
4 25-32 2-Ethylhexyl Paraben 750
5 33-40 2-Ethylhexyl Paraben 1000

@2-Ethylyhexyl paraben was administered by oral gavage
bNegative (vehicle) control group

Page 17 of 231



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

3.5

Table 2. Androgen Antagonist- Group Designation, Animal
Identification, Dose Group Levels

Test or
. Reference
Group Ar-u.mal. Dose Group? Substance
Number | Identification
Dose Level
(mg/kg/day)

2-Ethylhexyl Paraben
6° 41-48 + 0+0.4
Testosterone Propionate

2-Ethylhexyl Paraben
7 49-56 + 250+04
Testosterone Propionate

2-Ethylhexyl Paraben
8 57-64 + 500 + 0.4
Testosterone Propionate

2-Ethylhexyl Paraben
9 65-72 + 750 + 0.4
Testosterone Propionate

2-Ethylhexyl Paraben
10 73-80 + 1000 + 0.4
Testosterone Propionate

11° 81-88 Flutamide + Testosterone Propionate 3.0+04

@2-Ethylhexyl paraben and flutamide were administered via oral gavage; testosterone propionate was
administered via subcutaneous injection

bNegative (vehicle) control (vehicle + testosterone propionate only) for antagonist assay (Table 2) and positive
control for the agonist assay (Table 1)

®Positive control

Dose Administration

The test substance, FT (reference substance), and vehicle control (corn oil) dose
formulations were administered by oral gavage at a dose volume of 5 mL/kg body
weight. TP dose formulations were administered by subcutaneous injection into the
dorsoscapular region at a dose volume of 0.5 mL/kg body weight. In co-administered
animals, oral gavage preceded subcutaneous injections.

The dose formulations were administered on a staggered start for 10 consecutive days
(PND 59/60 through PND 68/69). The first four animals from each group were dosed
beginning on PND 59 and the second four from each group on PND 60. Dosing occurred
24 hours (x 2 hours) from the previous dose. Dose volume was determined on individual
animal daily body weight. The dosing sequence was stratified across dose groups; one
animal from each group and then repeated until all animals were dosed.
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3.5.1 Justification of Route of Administration

Selection of the route of administration was in accordance with the test guidelines
(U.S. EPA, 2009 and OECD, 2009).

3.5.2 Justification of Dose Levels

A dose range finding study was conducted to select a maximum tolerated dose
(MTD) for this assay. Intact Sprague Dawley male rats were administered 0, 200,
400, 600, 800, or 1000 mg/kg/day 2-ethylhexyl paraben in corn oil via oral
gavage from PND 36 through 49 (n=4 per dose group). All rats survived to the
scheduled termination. Two animals administered 1000 mg/kg/day 2-ethylhexyl
paraben were lethargic three hours following dosing on Study Day 1, but were
normal thereafter. One animal administered 800 mg/kg/day 2-ethylhexyl paraben
was observed with an ungroomed appearance on Study Day 7 both before and
after dose administration which coincided with a 21.6 g body weight loss from the
previous day.

Animals were humanely euthanized approximately 24 hours following the final
dose administration. Final body weight and body weight gain were assessed
following ten days of dose administration and were not significantly different in
rats administered 2-ethylhexyl paraben as compared to the vehicle control group.
Body weights following ten days of dosing averaged 91.8%, 95.1%, 101.5%,
90.7% (94.2% if an animal with a marked decrease is excluded), and 93.4% of
controls in animals administered 200, 400, 600, 800, or 1000 mg/kg/day 2-
ethylhexyl paraben, respectively.

Based on the results described above and the current test guideline
recommendations, the limit dose of 1000 mg/kg/day was selected as the top dose
to be evaluated.

TP and FT dose levels were in accordance with the test guidelines (U.S. EPA,
2009; OECD, 2009).

3.5.3 Disposal of Dose Formulations

Dose formulations were disposed of as hazardous material following dosing each
day.

3.6 In-Life Animal Observations

Mortality/Moribundity: Twice daily on weekdays, once daily on weekends/holidays
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3.7

3.8

Clinical Observations: Observed within two days of arrival, again for allocation of
animals to study groups, daily prior to dose administration,
and prior to euthanasia.

Cage-Side Observations: Observed 1 hour (£ 30 minutes) following doing each day.
Body Weights: Collected within two days of arrival, again for allocation of

animals to study groups, daily prior to dose administration,
and prior to euthanasia.

Termination

Scheduled: Twenty-four hours (£ two hours) after the final dose
administration, animals were humanely euthanized by
carbon dioxide asphyxiation with death confirmed by
cervical dislocation in the same order as they were dosed.

Tissue Collection: Gross observations of the tissues that were excised for
tissue weights were recorded.

Tissue Weights: The following androgen-dependent tissues were excised,

trimmed of excess adhering tissue and fat, and weighed to
the nearest 0.1 mg:

Ventral prostate

Seminal vesicle with coagulating gland with fluid
Levator ani plus bulbocavernous muscle complex
Cowper’s glands (weighed as a pair)

Glans penis

akrownE

Statistical Analysis

Descriptive statistics (mean, standard deviation, coefficient of variance, and sample size)
were calculated using Provantis version 9.3.1 (Instem, Philadelphia, PA). Each data set
was analyzed using Statistical Analysis System version 9.2 (SAS Institute, Cary, NC). In
the androgen agonist phase, data collected from animals administered 2-ethylhexyl
paraben were compared to the negative control group (0 mg/kg/day 2-ethylhexyl
paraben). In the androgen antagonist phase, data collected from animals co-administered
2-ethylhexyl paraben and TP were compared to the animals co-administered 0 mg/kg/day
2-ethylhexyl paraben and TP.

Studentized residual plots were used to detect possible outliers and Levene's test was
used to assess homogeneity of variance. Final body weight, body weight gain, and tissue
weights were analyzed by one-way ANOVA followed by pairwise comparisons using a
Dunnett’s one-tailed t-test (tissue weights) and Dunnett’s two-tailed t-test (final body
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3.9

weight and body weight gain). Statistically significant effects were reported when
p<0.05.

Final body weight, body weight gain, and tissue weights for animals administered the
vehicle control and TP or TP co-administered with FT were compared to their concurrent
control group by appropriate t-tests. Statistically significant effects were reported when
p<0.05.

Record Retention

Upon acceptance of the final report, dose formulation samples and the feed diet sample
will be discarded. All original data [including the original signed study protocol, test
substance information, animal receipt records, animal caretaker records, body weight
records, clinical observations, etc.] and the original final report will be maintained by ILS
for five years following finalization of the study report. Transfer of study records may be
requested by the Sponsor prior to the end of the five-year archival period. At the end of
the five-year archival period, the Sponsor will be notified for direction of appropriate
disposition of study records remaining at ILS.
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RESULTS
4.1  Dose Formulation Analysis

Dose formulations concentration and homogeneity results were within the acceptable
criteria (Appendix VI).

Table 3. Dose Formulation Concentration and Homogeneity Results
Preparation Date: 25 January 2016

Actual Dose
Nominal Dose | Concentration* * Nominal
; Percent CV
Dose Group | Concentration (mg/mL) (Homogeneity) Dose Level
(mg/mL) [Percent of JENE) | (mgikg/day)
Nominal]
2-Ethylhexy! 50 48.3 [96.5] 1.13 250
Paraben
2-Ethylhexyl 100 95.2 [95.2] 1.26 500
Paraben
2-Ethylhexyl 150 139 [92.4] 2.33 750
Paraben
2-Ethylhexyl 200 181 [90.4] 6.20 1000
Paraben

Abbreviation: CV - coefficient of variation
*See Appendix VI

4.2 In-Life Animal Observations
Mortality/Moribundity
Androgen Agonist

All animals survived to the scheduled termination with no animals showing signs of
moribundity.

Androgen Antagonist

All animals survived to the scheduled termination with no animals showing signs of
moribundity.
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Clinical and Cage-Side Observations

Cage-side (1 hour) and clinical observations (~24 hours) were performed post-dose
administration. Individual animal data are listed in Appendix I.

Androgen Agonist

No 2-ethylhexyl paraben dose-related abnormal clinical observations were noted in
animals administered 0, 250, or 500 mg/kg/day. One animal (#32) administered 750
mg/kg/day exhibited decreased movement post dose on Study Day 10, with no other
abnormal findings in the dose group. Three animals administered 1000 mg/kg/day
2-ethylhexyl paraben were observed with abnormal findings: animal #33 exhibited rales
on Study Days 5 and 6, animals #38 and #40 exhibited decreased movement post-dose on
Study Day 9. The remaining five animals in the group were normal throughout the dosing
period.

Androgen Antagonist

Animals administered 0, 250, or 750 mg/kg/day 2-ethylhexyl paraben plus TP were
normal during the dosing period. One animal (#59) administered 500 mg/kg/day
2-ethylhexyl paraben plus TP had a scab on the dorsal neck from Study Day 5 through
termination. Two animals administered 1000 mg/kg/day 2-ethylhexyl paraben plus TP
exhibited abnormal clinical observations: animal #78 showed decreased movement post-
dose on Study Day 10 followed with a rough coat on Study Day 11, while animal #80
exhibited rales on Study Day 9.

Body Weights

Group mean initial and final body weights and body weight changes for animals
euthanized following ten consecutive days of 2-ethylhexyl paraben administration are
presented in Table 4 (agonist assay) and Table 5 (antagonist assay). Individual animal
data are listed in Appendix II.

Androgen Agonist (Table 4)

There were no statistically significant changes in final body weight or body weight gain
in animals administered 250, 500, or 750 mg/kg/day 2-ethylhexyl paraben compared to
the concurrent negative control group. There was a statistically significant decrease in
body weight gain (decrease of 34% from control), but not final body weight, in animals
administered 1000 mg/kg/day 2-ethylhexyl paraben compared to the negative control
group (Group 1). A statistically significant increase in body weight gain was observed in
animals administered the positive control compared to the negative control group (Group
1).
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Androgen Antagonist (Table 5)

There were no statistically significant changes in final body weight or body weight gain
in animals administered 250, 500, or 750 mg/kg/day 2-ethylhexyl paraben plus TP
compared to the concurrent negative control group (Group 6). There was a statistically
significant decrease in body weight gain (decrease of 26% from control) in animals
administered 1000 mg/kg/day 2-ethylhexyl paraben plus TP, but not final body weight,
compared to the negative control group (Group 6). Administration of the positive control
(FT plus TP) did not lead to a significantly altered final body weight or body weight gain

compared to the concurrent control group.

Table 4. Androgen Agonist; Body Weight Changes in Male Sprague Dawley Rats

Jesir Final Bod
Grou Reference Initial Mean Final Mean Mean Body Weiaht y
P Dose Group? Substance Dose Body Weight | Body Weight | Weight Gain g
Number Percent of
Level (g) £SD () £ SD (g) £ SD
Control
(mg/kg/day)
2-Ethylhexyl
b
1 okt 0 285.6+23.4 | 3453+331 | 59.8+13.3 -
(\Vehicle
Control)
2 2-Ethylhexyl 250 275.3+29.7 | 33574397 | 604+122 97.2
Paraben
3 2-Ethylhexyl 500 2825+16.7 | 3435+132 | 61.0+82 99.5
Paraben
4 2-Ethylhexyl 750 273.9+22.8 | 3246+237 50.6 + 7.4 94.0
Paraben
2-Ethylhexyl
5 Paraben 1000 281.1+23.2 320.3+25.8 39.2 +10.8* 92.7
2-Ethylhexyl
C
6 Paraben + TP 0+04 279.0+204 | 3703+29.4 | 91.3+128" -
(Positive
Control

Abbreviation: SD - standard deviation, TP - testosterone propionate

a2-Ethylhexyl paraben was administered via oral gavage; TP was administered via subcutaneous injection

PNegative (vehicle) control
‘Positive control (antagonist negative control)
*Statistically significant (p<0.05) compared to the vehicle control mean (Dunnett’s test)
fStatistically significant (p<0.05) compared to the vehicle control mean (t-test)
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Table 5. Androgen Antagonist; Body Weight Changes in Male Sprague Dawley Rats

VESEEr Final Bod
Grou Reference Initial Mean Final Mean Mean Body Weight y
P Dose Group? | Substance Dose Body Weight | Body Weight | Weight Gain g
Number Percent of
Level (9) £SD (9) £SD (9) £SD Control
(mg/kg/day)
2-Ethylhexyl
6 Paraben + TP 0+04 279.0+20.4 370.3+29.4 91.3+12.8 -
7 2-Ethylhexyl 250 + 0.4 2735+254 | 3558+287 | 823+126 96.1
Paraben + TP
8 2-Ethylhexyl 500 + 0.4 275.3+22.0 | 363.8+2458 88.5+78 98.2
Paraben + TP
9 2-Ethylhexyl 750 + 0.4 2743+249 | 357.0+266 | 82.6+16.7 96.4
Paraben + TP
2-Ethylhexyl -
10 Paraben + TP 1000 + 0.4 276.6 +22.3 3440+314 67.3+24.3 92.9
FT +TP°
11 (Positive 3.0+04 278.0 £ 23.7 358.7+19.8 80.6 +11.9 96.8
Control)

Abbreviation: SD - standard deviation, FT - flutamide, TP - testosterone propionate

a2-Ethylhexyl paraben and flutamide were administered via oral gavage; TP was administered via subcutaneous injection
bNegative control (agonist positive control)

Positive control

*Statistically significant (p<0.05) compared to the vehicle control mean (Dunnett’s test)

4.3

Necropsy Procedures

Gross Observations

There were no abnormal gross observations noted in the five androgen-dependent tissues

in either the agonist or antagonist phases of the study at necropsy.

Group data are listed in Appendix I11.

Tissue Weights

Group mean weights of glans penis, Cowper’s glands, LABC, ventral prostate, and
seminal vesicle for animals euthanized following ten consecutive days administration are
presented in Table 6 (agonist assay) and Table 7 (antagonist assay). Individual animal
tissue weight data are listed in Appendix V.
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Androgen Agonist (Table 6)

No statistically significant effect was observed on glans penis, Cowper’s glands, LABC,
ventral prostate, and seminal vesicle tissue weights in animals administered up to 1000
mg/kg/day 2-ethylhexyl paraben compared to the negative control group (Group 1).

The five androgen-dependent tissue weights were significantly increased in the positive
control group (Group 6) as compared to the negative control group.

Androgen Antagonist (Table 7)

No statistically significant effect was observed on glans penis, Cowper’s glands, and
seminal vesicle tissue weights in animals co-administered 2-ethylhexyl paraben up to
1000 mg/kg/day plus TP compared to the negative control group (Group 6). Compared
to the negative control group (Group 6), LABC weights were decreased from control by
10% (statistically significant) at 500 mg/kg/day, by 9% (not statistically significant) at
750 mg/kg/day, and by 12% (statistically significant) at 1000 mg/kg/day 2-ethylhexyl
paraben with TP, however, there was no clear dose-response relationship.

Ventral prostate weights were statistically decreased after dose administration of 1000
mg/kg/day 2-ethylhexyl paraben with TP (20% decrease from control) when compared
to the negative control group (Group 6).

The five androgen-dependent tissues weights were significantly decreased in the positive
control group (Group 11) compared to the negative control group.
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Table 6. Androgen Agonist; Androgen Dependent Tissue Weights in
Male Sprague Dawley rats

Mean

Test or y Mean
Reference Mean Glans Cowper’s Mean LABC Mean Ventral Seminal
Elyp Dose Group? Substance e Cland Weight (mg) FliEsEe Vesicle
Number Weight (mg) Weight Weight (mg) £ .
Dose Level + 3D (CV) (mg) + SD +SD (CV) SD (CV) Weight (mg)
(mg/kg/day) - (C\_/) + SD (CV)
2-Ethylhexyl
1 Paraben® 0 59.3+6.7 93+26 190.7 £ 42.1 21.0+22 68.6 £ 14.1
(Vehicle (11) (28) (22) (10) (21)
Control)
2 2-Ethylhexyl 250 55.8+6.1 8.8+3.3 192.6 £ 35.7 19.2+48 67.2+18.9
Paraben (10) (38) (19) (25) (28)
3 2-Ethylhexyl 500 56.6 £5.5 92+23 211.3+£34.2 20042 724 £14.7
Paraben (10) (24) (16) (21) (20)
4 2-Ethylhexyl 7500 58.6+7.7 9.4+30 201.6 £9.2 19.6+2.7 67.1+£9.1
Paraben (13) (32) (05) (14) (14)
5 2-Ethylhexyl 1000 61.9+6.2 88126 204.8 £22.9 20.0+3.3 59.3+5.7
Paraben (10) (29) (11) a7 (10)
2-Ethylhexyl
6 Paraben + 0+04 94.0 +5.9% 59.1+8.2+ | 656.6 £ 49.8+ | 217.3+29.5¢ | 835.3+ 76.8%
TP¢ (Positive ' (06) 14) (08) (14) (09)
Control)

Abbreviations: SD - standard deviation; LABC - levator ani plus bulbocavernous muscle

complex; CV- coefficient of variation, TP - testosterone propionate

a2-Ethylhexyl paraben was administered via oral gavage; TP was administered via subcutaneous injection

bNegative (vehicle) control

‘Positive control (antagonist negative control)
+Statistically significant (p<0.05) compared to the vehicle control mean (t-test)
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Table 7. Androgen Antagonist; Androgen Dependent Tissue Weights

in Male Sprague Dawley Rats

Mean

Test or y Mean
Reference GET Glans iy Mean LABC ke Viemarl Seminal
Elyp Dose Group? Substance e Cland Weight (mg) FliEsEe Vesicle
Number Weight (mg) Weight Weight (mg) £ .
Dose Level + 3D (CV) (mg) + SD +SD (CV) SD (CV) Weight (mg)
(mg/kg/day) - N + SD (CV)
(CV)
6 Zb?gﬂgﬁiyl 0+04 94059 59.1+8.2 656.6 £49.8 | 217.3+29.5 835.3£76.8
o ' (06) (14) (08) (14) (09)
7 2-Ethylhexyl 250 + 0.4 88.2+9.9 52.6+104 | 6184+454 | 211.4+£41.8 | 856.9%122.2
Paraben + TP ' (11) (20) (07) (20) (14)
590.1 +
8 2-Ethylhexyl 500 + 0.4 93.4+12.3 59.2+85 60.3% 202.4+42.3 | 810.9 £129.0
Paraben +TP ' (13) (14) (1'0) (21) (16)
9 2-Ethylhexyl 750 + 0.4 87.5+10.3 529+5.9 599.6 +73.1 | 201.4+34.4 | 850.1+ 1334
Paraben +TP ' (12) (11) (12) a7 (16)
o | ZEtyinexyl | 9562 | 500%89 | °9F LT | se79+988
Paraben +TP (06) (18) (11) (15) (11)
FT + TP®
11 (Positive 30+ 0.4 710+ 7.2% 23445+ | 296.0+£69.1+ | 67.5+14.41 | 208.9 £ 45.0+
Control) (10) (19) (23) (21) (22)
Abbreviations: SD - standard deviation; LABC - levator ani plus bulbocavernous muscle
complex; CV- coefficient of variation; TP - testosterone propionate; FT - flutamide
a2-Ethylhexyl Paraben and flutamide were administered via oral gavage; TP was administered via subcutaneous
injection
bNegative control (agonist positive control)
°Positive control
*Statistically significant (p<0.05) compared to the vehicle control mean (Dunnett’s test)
tStatistically significant (p<0.05) compared to the vehicle control mean (t-test)
4.4  Performance Criteria

Agonist

The coefficient of variation (CV) for all androgen-dependent tissues for the negative
control group (Group 1) and 1000 mg/kg/day 2-ethylhexyl paraben administered animals
(Group 5) were below the maximum allowable limits (Table 8).

Antagonist
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All androgen-dependent tissue CVs for the negative control group (Group 6) and 1000
mg/kg/day 2-ethylhexyl paraben plus TP administered animals (Group 10) were below
the maximum allowable limit (Table 8).

Table 8. Maximum Allowable and ILS Coefficient of Variations

EPA Maximum Androgen Mailipn'?um Androgen
Tissue Allowable CV* Agonist CV** Allowable CV* Antagonist CV***
Androgen (Control / High Androgen (Control / High
Agonist Dose) Antagonist Dose)
Glans Penis 22% 11%/10% 17% 06% / 06%
Cowper's Glands 55% 28% / 29% 35% 14% / 18%
LABC 30% 22% / 11% 20% 08% / 11%
Ventral Prostate 45% 10%/ 17% 40% 14% / 15%
Seminal Vesicle 40% 21% / 10% 40% 09% / 11%
*Source: U.S. EPA (2009), OECD (2009)
**See Table 6.

***See Table 7.
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CONCLUSION

2-Ethylhexyl paraben was evaluated in the Hershberger Bioassay to investigate its potential
androgen agonist/antagonist activity and So-reductase inhibition properties using a castrated
Sprague Dawley rat model. Tissue weight performance criteria were met. 2-Ethylhexyl paraben
was evaluated up to, and including the limit dose (1000 mg/kg/day).

Based on these findings, using the castrated rat model Hershberger Bioassay, the oral gavage
administration of 2-ethylhexyl paraben up to the limit dose of 1000 mg/kg/day did not produce
any evidence of androgen agonist activity.

In the androgen antagonist assay, statistically significant decreases were noted in two of the five
tissue weights (LABC and ventral prostate) which could be indicative of androgen antagonist
activity. Relatively small reductions in LABC weights were observed in the top three dose
groups (statistically significant at 500 and 1000 mg/kg/day) and ventral prostate weights were
statistically significantly decreased at 1000 mg/kg/day. However, it is not clear if the reductions
in LABC weights are related to 2-ethyhexyl paraben administration in the three highest dose
groups (500, 750, and 1000 mg/kg/day) because they are of similar magnitude, showed no clear
dose-response relationship, and are not all statistically significant. Further, glans penis,
Cowper’s gland, and seminal vesicle weights showed no degree of reduced growth.
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Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S S ff S s f S S5 f5fsffS555555555F

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
02 No Abnormalities Detected
03 No Abnormalities Detected
04 No Abnormalities Detected
05 No Abnormalities Detected
06 No Abnormalities Detected
07 No Abnormalities Detected
08 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

No

02 No
03 No
04 No
05 No
06 No
07 No
08 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S fF S s S s fsfsfsffSfSf5f5555%

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
02 No Abnormalities Detected
03 No Abnormalities Detected
04 No Abnormalities Detected
05 No Abnormalities Detected
06 No Abnormalities Detected
07 No Abnormalities Detected
08 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s s sf S5 f5Fsf s 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
10 No Abnormalities Detected
11 No Abnormalities Detected
12 No Abnormalities Detected
13 No Abnormalities Detected
14  No Abnormalities Detected
15 No Abnormalities Detected
16 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fSfsfsffSf5f5f5555%

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s s sf S5 f5Fsf s 5555555555 %

Day numbers relative to Start Date

Group Sex Animal

10 No
11 No
12 No
13 No
14 No
15 No
16 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S s S fff S s s S s 5 s fsf s 5555555555 %

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
10 No Abnormalities Detected
11 No Abnormalities Detected
12 No Abnormalities Detected
13 No Abnormalities Detected
14  No Abnormalities Detected
15 No Abnormalities Detected
16 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S F S S f S s fsfsfsffSf5f 555555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S fff S f s S s 5f5fsff 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected X X X X X X X
18 No Abnormalities Detected X X X X X X X
Scab Left Ear .
Scab Right Ear .
19 No Abnormalities Detected X X X X X X X
20 No Abnormalities Detected X X X X X X X
21  No Abnormalities Detected X X X X X X X
22 No Abnormalities Detected X X X X X X X
23 No Abnormalities Detected X X X X X X X
24 No Abnormalities Detected X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

18

Clinical sign

No Abnormalities Detected
No Abnormalities Detected
Scab
Scab

No
No
No
No
No

Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected

4 5 5 6 6 7 7
1-Hour 1-Hour 1-Hour 1-Hour
Site Post-Dose Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
X X X X X X X
X . . . . X X
Left Ear . X X X X . .
Right Ear . X X X X . .
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X

No

Abnormalities

Detected

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S FfS S ff S s s f s sfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Group Sex Animal

18

No
No
No
No
No
No

Clinical sign
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected
No Abnormalities Detected
Scab
Scab

Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected

Day numbers relative to Start Date

8 8 9 9 10 10
1-Hour 1-Hour 1-Hour
Site Post-Dose Post-Dose Post-Dose

X X X X X X

X X X X X X

Left Ear . . . . . .
Right Ear . . . . . .
X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X

11

X
X

XX X X X X« -

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
26 No Abnormalities Detected
27 No Abnormalities Detected
28 No Abnormalities Detected
29 No Abnormalities Detected
30 No Abnormalities Detected
31 No Abnormalities Detected
32 No Abnormalities Detected

Decreased Movement

X X X X X X X X
= XX X X X X X X
=X X X X X X X X
= XX X X X X X X
=X X X X X X X X
=X X X X X X X X

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

26 No
27 No
28 No
29 No
30 No
31 No
32 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Decreased Movement

Site

4
1-Hour
Post-Dose

= X X X X X X X X

5 5
1-Hour
Post-Dose

= XX X X X X X X
= XX X X X X X X

=X X X X X X X X

6
1-Hour
Post-Dose

= XX X X X X X X

=X X X X X X X X

7
1-Hour
Post-Dose

=X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected X X X X X X X

26 No Abnormalities Detected X X X X X X X
27 No Abnormalities Detected X X X X X X X
28 No Abnormalities Detected X X X X X X X
29 No Abnormalities Detected X X X X X X X
30 No Abnormalities Detected X X X X X X X
31 No Abnormalities Detected X X X X X X X
32 No Abnormalities Detected X X X X X . X
Decreased Movement . . . . . X .

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected X X X X X X X
Rales .
34 No Abnormalities Detected X X X X X X X
35 No Abnormalities Detected X X X X X X X
36 No Abnormalities Detected X X X X X X X
37 No Abnormalities Detected X X X X X X X
38 No Abnormalities Detected X X X X X X X
Decreased Movement . .
39 No Abnormalities Detected X X X X X X X
40 No Abnormalities Detected X X X X X X X

Decreased Movement

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

No Abnormalities
Rales
34 No Abnormalities
35 No Abnormalities
36 No Abnormalities
37 No Abnormalities
38 No Abnormalities

Clinical sign

Detected

Detected
Detected
Detected
Detected
Detected

Decreased Movement

39 No Abnormalities
40 No Abnormalities

Detected
Detected

Site

4 5 5 6 6 7 7
1-Hour 1-Hour 1-Hour 1-Hour
Post-Dose Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

X X X
. X X X X . .
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X

Decreased Movement

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected X X X X X X X
Rales . . .
34 No Abnormalities Detected X X X X X X X
35 No Abnormalities Detected X X X X X X X
36 No Abnormalities Detected X X X X X X X
37 No Abnormalities Detected X X X X X X X
38 No Abnormalities Detected X X X . X X X
Decreased Movement . . X .
39 No Abnormalities Detected X X X X X X X
40 No Abnormalities Detected X X X . X X X
Decreased Movement . . . X .

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
42 No Abnormalities Detected
43 No Abnormalities Detected
44  No Abnormalities Detected
45 No Abnormalities Detected
46 No Abnormalities Detected
47 No Abnormalities Detected
48 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

Group Sex Animal

No

42 No
43 No
44 No
45 No
46 No
47 No
48 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
42 No Abnormalities Detected
43 No Abnormalities Detected
44  No Abnormalities Detected
45 No Abnormalities Detected
46 No Abnormalities Detected
47 No Abnormalities Detected
48 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
50 No Abnormalities Detected
51 No Abnormalities Detected
52 No Abnormalities Detected
53 No Abnormalities Detected
54 No Abnormalities Detected
55 No Abnormalities Detected
56 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

50 No
51 No
52 No
53 No
54 No
55 No
56 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
50 No Abnormalities Detected
51 No Abnormalities Detected
52 No Abnormalities Detected
53 No Abnormalities Detected
54 No Abnormalities Detected
55 No Abnormalities Detected
56 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S s f s sfsfsffSf5f5f5555%

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected X X X X X X X
58 No Abnormalities Detected X X X X X X X
59 No Abnormalities Detected X X X X X X X
Scab Dorsal Neck .
60 No Abnormalities Detected X X X X X X X
61 No Abnormalities Detected X X X X X X X
62 No Abnormalities Detected X X X X X X X
63 No Abnormalities Detected X X X X X X X
64 No Abnormalities Detected X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

No Abnormalities
58 No Abnormalities
59 No Abnormalities

Scab
60 No Abnormalities
61 No Abnormalities
62 No Abnormalities
63 No Abnormalities

Clinical sign

Detected
Detected
Detected

Detected
Detected
Detected
Detected

4 5 5 6 6 7 7

1-Hour 1-Hour 1-Hour 1-Hour
Site Post-Dose Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

X X X X X X X

X X X X X X X

X . . . . . .

Dorsal Neck . X X X X X X

X X X X X X X

X X X X X X X

X X X X X X X

X X X X X X X

X X X X X X X

64 No Abnormalities

Detected

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S ff S s s fsfSfsfsffSf5f 555555

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
No Abnormalities Detected X X X X X X X
58 No Abnormalities Detected X X X X X X X
59 No Abnormalities Detected .
Scab Dorsal Neck X X X X X X X
60 No Abnormalities Detected X X X X X X X
61 No Abnormalities Detected X X X X X X X
62 No Abnormalities Detected X X X X X X X
63 No Abnormalities Detected X X X X X X X
64 No Abnormalities Detected X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
66 No Abnormalities Detected
67 No Abnormalities Detected
68 No Abnormalities Detected
69 No Abnormalities Detected
70  No Abnormalities Detected
71  No Abnormalities Detected
72 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S SfS S ff S S s sfsfsfsffSfSf5f5555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

66 No
67 No
68 No
69 No
70 No
71 No
72 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s f S S S5 f5fsf s 5555555555 %

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected
66 No Abnormalities Detected
67 No Abnormalities Detected
68 No Abnormalities Detected
69 No Abnormalities Detected
70  No Abnormalities Detected
71  No Abnormalities Detected
72 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected X X X X X X X

74 No Abnormalities Detected X X X X X X X

75 No Abnormalities Detected X X X X X X X

76 No Abnormalities Detected X X X X X X X

77 No Abnormalities Detected X X X X X X X

78 No Abnormalities Detected X X X X X X X
Decreased Movement .
Rough Coat .

79 No Abnormalities Detected X X X X X X X

80 No Abnormalities Detected X X X X X X X

Rales

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

Group Sex Animal

74 No
75 No
76 No
77 No
78 No

Clinical sign

o Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected

Decreased Movement
Rough Coat
79 No Abnormalities Detected
80 No Abnormalities Detected

Site

4 5 5 6 6 7 7
1-Hour 1-Hour 1-Hour 1-Hour
Post-Dose Post-Dose Post-Dose Post-Dose
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X

Rales

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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Group 3 - 500 mg/kg/day 2EHP
Group 6 - 0 mg/kg/day 2EHP
Group 9 - 750 mg/kg/day 2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

o Abnormalities Detected X X X X X X X

74 No Abnormalities Detected X X X X X X X
75 No Abnormalities Detected X X X X X X X
76 No Abnormalities Detected X X X X X X X
77 No Abnormalities Detected X X X X X X X
78 No Abnormalities Detected X X X X X . .
Decreased Movement . . X .
Rough Coat . . . X

79 No Abnormalities Detected X X X X X X X
80 No Abnormalities Detected X X . . X X X
Rales . . X X .

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S fFf S s S Sf S s fsffSfSf5f5555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Sy S S S S S S s S ff S s S f S5 f5fsf s 5555555555

Day numbers relative to Start Date

1 1 2 2 3 3 4
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
82 No Abnormalities Detected
83 No Abnormalities Detected
84 No Abnormalities Detected
85 No Abnormalities Detected
86 No Abnormalities Detected
87 No Abnormalities Detected
88 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.:

10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s s sf S5 f5Fsf s 5555555555 %

Day numbers relative to Start Date

Group Sex Animal

No

82 No
83 No
84 No
85 No
86 No
87 No
88 No

Clinical sign

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities
Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Site

4
1-Hour
Post-Dose

X X X X X X X X

5 5
1-Hour
Post-Dose

X X X X X X X X
X X X X X X X X

X X X X X X X X

6
1-Hour
Post-Dose

X X X X X X X X

X X X X X X X X

7
1-Hour
Post-Dose

X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fSfsfsffSf5f5f5555%

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP
Group 4 - 750 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP

Group 2 - 250 mg/kg/day 2EHP
Group 5 - 1000 mg/kg/day 2EHP
Group 8 - 500 mg/kg/day 2EHP
Group 11 - 3.0 mg/kg/day Flutamide
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S s S ff s s sf S5 f5Fsf s 5555555555 %

Day numbers relative to Start Date

8 8 9 9 10 10 11
1-Hour 1-Hour 1-Hour
Group Sex Animal Clinical sign Site Post-Dose Post-Dose Post-Dose

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

No Abnormalities Detected
82 No Abnormalities Detected
83 No Abnormalities Detected
84 No Abnormalities Detected
85 No Abnormalities Detected
86 No Abnormalities Detected
87 No Abnormalities Detected
88 No Abnormalities Detected

X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X
X X X X X X X X

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S Ff S S S S fsfsfsffSf5f 55555 %

Severity Codes: X = Present

Group 1 - 0 mg/kg/day 2 EHP Group 2 - 250 mg/kg/day 2EHP Group 3 - 500 mg/kg/day 2EHP
Group 4 - 750 mg/kg/day 2EHP Group 5 - 1000 mg/kg/day 2EHP Group 6 - 0 mg/kg/day 2EHP
Group 7 - 250 mg/kg/day 2EHP Group 8 - 500 mg/kg/day 2EHP Group 9 - 750 mg/kg/day 2EHP
Group 10 - 1000 mg/kg/day 2EHP Group 11 - 3.0 mg/kg/day Flutamide
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Clinical Observations - Clinical Signs with Site by Animal

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

S S S S S S S S S S S S S S S S S S S Sy S S S S S S S S S S S S S S S S S S S fff S s S f S5 f5fsf s 5555555555 %

Key Page

FI5f555S
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 1
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
0
rzn%ﬁg/ day Body Body Body Body Body Body Body
Weight Weight Weight Weight Weight Weight Weight
(9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7

01 247.1 2524 258.7 265.0 269.5 271.0 2715

02 283.9 286.5 295.1 301.9 306.1 310.7 3145

03 262.1 264.8 270.5 280.0 285.8 289.7 296.1

04 314.1 319.1 326.9 3344 3413 343.6 353.4

05 272.6 280.4 288.0 294.3 298.0 303.3 304.5

06 303.5 312.7 318.4 324.6 3304 338.9 3458

07 305.9 303.3 317.3 324.0 3333 3345 340.2

08 295.3 288.1 304.2 303.1 306.8 309.2 312.2

Mean 285.56 288.41 297.39 30341 308.90 312.61 317.28

SD 23.44 2291 24.11 23.73 24.86 25.32 27.74

N 8 8 8 8 8 8 8

Page 68 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 2

Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

0
rzn%ﬁg/ day Body Body Body Body Bodyweight
Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
01 277.9 269.1 291.2 293.7 46.6
02 324.0 308.0 ! 336.3 341.7 57.8
03 3034 308.9 314.8 324.5 62.4
04 363.5 370.0 382.8 397.1 83.0
05 3133 317.6 319.5 326.4 53.8
06 351.0 354.1 357.6 364.4 60.9
07 346.8 356.7 368.5 378.0 72.1
08 321.1 321.3 3311 336.8 415
Mean 325.13 325.71 337.73 345.33 59.76
SD 27.96 32.98 30.34 33.07 13.34
N 8 8 8 8 8

1 [RC:Water bottle issue.]
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 3
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
250
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
Weight Weight Weight Weight Weight Weight Weight
(9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
09 290.9 294.8 305.6 3121 314.4 3274 3294
10 251.3 250.2 261.8 266.6 266.5 273.0 277.2
11 251.6 256.0 261.8 269.8 275.0 280.1 283.0
12 291.3 298.1 303.9 3133 318.8 3243 329.2
13 322.4 330.0 3355 346.3 350.1 355.2 361.8
14 229.3 232.7 236.4 244.6 251.0 249.7 257.9
15 277.1 281.0 2924 297.7 307.0 309.9 3215
16 288.8 294.4 304.8 308.1 313.8 316.8 324.1
Mean 275.34 279.65 287.78 294.81 299.58 304.55 310.51
SD 29.66 31.52 31.97 32.56 32.64 34.35 34.39
N 8 8 8 8 8 8 8
%Diff -3.6 -3.0 -3.2 -2.8 -3.0 -2.6 -2.1
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:16:41 Page: 4

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

250
ran%kFgl day Body Body Body Body Bodyweight
Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
09 339.6 3495 355.4 366.7 75.8
10 284.8 284.8 291.8 296.2 449
11 291.9 290.7 296.0 303.5 51.9
12 3354 3384 344.7 354.4 63.1
13 369.4 376.1 384.0 391.7 69.3
14 262.2 267.8 269.9 275.6 46.3
15 329.1 336.9 344.5 3514 74.3
16 326.5 335.6 342.1 346.1 57.3
Mean 317.36 322.48 328.55 335.70 60.36
SD 34.85 37.15 38.44 39.66 12.18
N 8 8 8 8 8
%Diff -24 -1.0 -2.7 -2.8
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 5
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
500
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
Weight Weight Weight Weight Weight Weight Weight
(9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7

17 307.3 3124 318.3 325.6 3345 334.2 337.0

18 276.5 279.7 284.7 291.9 297.1 3015 303.3

19 2904 291.6 301.3 307.7 3133 315.8 321.9

20 296.2 298.5 305.1 308.4 313.6 318.2 3225

21 287.8 294.4 305.6 311.0 316.6 3231 328.7

22 257.2 265.9 273.6 278.6 284.9 292.4 298.9

23 263.3 268.4 279.5 283.2 288.0 293.7 300.7

24 281.3 287.1 299.9 3015 307.8 3123 318.4

Mean 282.50 287.25 296.00 300.99 306.98 311.40 316.43

SD 16.65 15.57 15.20 15.61 16.39 14.62 14.00

N 8 8 8 8 8 8 8
%Diff -1.1 -0.4 -0.5 -0.8 -0.6 -0.4 -0.3
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:16:41 Page: 6

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

500
ran%kFgl day Body Body Body Body Bodyweight
Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
17 344.8 350.1 357.4 368.2 60.9
18 3114 3133 318.8 331.3 54.8
19 327.1 332.2 339.9 348.4 58.0
20 329.2 330.4 340.3 341.9 457
21 330.9 3423 344.6 351.2 63.4
22 301.1 3121 321.1 329.2 72.0
23 291.3 313.1 322.3 330.9 67.6
24 320.1 329.2 341.2 347.1 65.8
Mean 319.49 327.84 335.70 343.53 61.03
SD 17.41 14.18 13.61 13.21 8.24
N 8 8 8 8 8
%Diff -1.7 0.7 -0.6 -05
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 7
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
750
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
Weight Weight Weight Weight Weight Weight Weight
(9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
25 305.7 311.2 319.0 326.4 329.6 336.8 3423
26 281.1 283.1 288.7 296.2 302.4 306.5 309.9
27 271.8 275.2 278.9 284.6 288.5 2924 296.7
28 239.3 242.2 249.3 256.2 262.8 264.9 271.8
29 280.0 285.2 292.2 297.7 305.0 305.3 314.8
30 256.0 261.0 271.3 275.8 2835 289.3 299.3
31 300.6 305.3 309.7 3111 320.0 323.9 327.2
32 256.9 261.2 267.5 268.5 275.1 280.7 284.9
Mean 273.93 278.05 284.58 289.56 295.86 299.98 305.86
SD 22.75 23.26 22.79 23.00 22.61 23.21 22.70
N 8 8 8 8 8 8 8
%Diff -4.1 -3.6 -4.3 -4.6 -4.2 -4.0 -3.6
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:16:41 Page: 8

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
r2nEg|/_|kF9/ day Body Body Body Body Bodyweight
Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
25 347.3 353.8 360.4 364.3 58.6
26 310.7 317.9 317.6 325.7 446
27 305.5 309.8 315.6 322.2 50.4
28 278.9 285.9 290.2 298.7 59.4
29 321.7 327.0 3315 335.6 55.6
30 304.1 305.7 309.4 308.5 525
31 333.3 337.8 345.5 345.9 453
32 289.9 296.7 305.6 295.5 38.6
Mean 311.43 316.83 321.98 324.55 50.63
SD 22.30 22.19 22.73 23.71 7.35
N 8 8 8 8 8
%Diff -4.2 -2.7 -4.7 -6.0
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 9
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
1000
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
Weight Weight Weight Weight Weight Weight Weight
)] (@ (@ (@ (@ (@ )]
1 2 3 4 5 6 7
33 269.5 270.0 272.4 277.4 254.1 261.2 267.4
34 296.5 291.5 299.9 306.4 309.9 313.2 321.2
35 269.0 275.1 282.2 285.9 290.8 293.4 300.2
36 264.9 262.9 268.0 275.4 280.3 281.2 287.2
37 292.2 294.1 302.2 304.9 309.2 313.6 320.3
38 3135 312.2 320.5 326.1 330.4 321.7 332.0
39 300.2 300.6 303.1 316.2 320.5 318.8 318.2
40 243.1 242.7 254.7 258.7 265.5 267.6 271.6
Mean 281.11 281.14 287.88 293.88 295.09 296.34 302.26
SD 23.18 22.65 22.08 23.08 27.00 23.99 24.52
N 8 8 8 8 8 8 8
%Diff -1.6 -25 -3.2 -3.1 -4.5 -5.2 -4.7
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:16:41 Page: 10

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

1000
r2nEg|/_|kF9/ day Body Body Body Body Bodyweight
Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
33 271.1 273.7 2815 290.0 20.5
34 328.2 3315 334.6 345.1 48.6
35 304.8 305.6 311.0 320.3 51.3
36 290.9 299.6 305.1 312.9 48.0
37 326.0 333.8 334.1 332.1 39.9
38 330.2 329.2 336.0 3425 29.0
39 3235 325.3 335.9 342.9 42.7
40 275.4 283.6 265.8 276.3 33.2
Mean 306.26 310.29 313.00 320.26 39.15
SD 24.40 23.22 27.39 25.82 10.79
N 8 8 8 8 8
%Diff -5.8 -4.7 -1.3 -7.3
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 11
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Comments and Markers
Page Day Group Sex Subject Measurement Type Marker
2 9 1 Male 02 Body Weight Result

Comment:  \Nater bottle issue.
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Production

07/03/2016 10:16:41

Page: 12

Measurement Descriptions

Headings Used
Body Weight
Bodyweight Gain

Unit Descriptions

Headings Used
g

Measurement/Statistics

Measurement
Body Weight

Bodyweight Gain

Group Information

Short Name Long Name

1 Vehicle Control

2 Agonist- low dose
3 Agonist- mid-low

4 Agonist- mid-high
5

Agonist-high dos

Description
Bodyweight
Bodyweight Gain

Description
g

Descriptive

Mean

Standard Deviation
Count (N)

% Difference from Control
Mean

Standard Deviation
Count (N)

Key Page

Report Headings 1-4

0
250
500
750
1000

mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day

Page 79 of 231

2EHP
2EHP
2EHP
2EHP
2EHP



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:16:41 Page: 13

Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Key Page

Comment Abbreviations
RC = Result Comment
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 1
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
0
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
s TP Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
41 3024 307.7 324.2 335.9 348.8 356.8 365.6
42 2925 298.9 309.2 3205 3285 336.2 343.6
43 249.3 259.3 266.5 274.6 285.8 292.2 298.3
44 248.7 256.3 267.1 273.3 285.2 290.8 298.6
45 275.1 287.1 295.3 302.3 314.8 3244 332.9
46 290.6 299.5 303.8 316.6 320.8 3317 3328
47 279.4 291.7 305.6 3195 300.5 332.6 3419
48 294.1 301.3 316.7 329.3 3116 3374 347.9
Mean 279.01 287.73 298.55 309.00 312.00 325.26 332.70
SD 20.38 19.49 21.40 23.72 21.54 22.80 23.49
N 8 8 8 8 8 8 8

Page 81 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 2

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

0
ran%kFgl day Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
41 376.1 386.2 3975 409.1 106.7
42 357.5 365.0 377.8 385.8 93.3
43 307.7 310.7 326.3 330.5 81.2
44 311.3 3129 323.7 325.6 76.9
45 3445 356.1 360.2 369.8 94.7
46 343.0 352.4 359.7 364.5 73.9
47 355.6 366.9 376.2 386.2 106.8
48 363.5 3714 380.8 391.1 97.0
Mean 344.90 352.70 362.78 370.33 91.31
SD 24.23 27.21 26.21 29.39 12.75
N 8 8 8 8 8
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GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 3
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
250
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
s TP Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
49 283.8 2911 301.4 313.6 322.6 329.1 336.6
50 2774 286.2 2945 305.5 316.3 3218 329.8
51 257.0 261.4 274.2 283.1 293.8 295.3 306.3
52 263.0 266.4 2745 2815 289.0 288.1 296.4
53 249.5 250.1 250.5 255.7 289.9 3015 313.8
54 241.3 2425 254.6 262.9 270.3 275.7 285.6
55 3125 319.7 335.1 3433 346.6 351.6 375.0
56 303.3 309.6 314.2 331.2 3316 335.7 345.4
Mean 273.48 278.38 287.38 297.10 307.51 312.35 323.61
SD 25.43 27.84 29.32 31.54 25.74 26.17 29.04
N 8 8 8 8 8 8 8
%Diff -2.0 -3.2 -3.7 -39 -14 -4.0 -2.7
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 4

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

250
ran%kFgl day Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
49 347.7 352.8 363.7 3723 88.5
50 340.5 3514 361.6 372.3 94.9
51 314.6 322.1 330.2 339.0 82.0
52 301.1 306.9 316.5 323.9 60.9
53 322.3 333.9 340.7 348.2 98.7
54 290.9 303.6 3114 315.7 74.4
55 374.7 386.7 393.3 399.2 86.7
56 353.5 360.0 368.8 375.4 72.1
Mean 330.66 339.68 348.28 355.75 82.28
SD 28.36 28.42 28.33 28.73 12.59
N 8 8 8 8 8
%Diff -4.1 -3.7 -4.0 -3.9
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 5
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

500

r2nEg|/_|kF9/ day Body Body Body Body Body Body Body

s TP Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
57 260.0 263.1 273.9 288.8 297.7 310.2 313.2
58 300.5 306.7 313.0 325.3 3333 339.6 344.8
59 279.6 2925 301.2 318.6 324.0 337.7 345.9
60 242.6 255.0 262.6 271.3 281.1 294.4 300.6
61 250.9 258.3 269.8 280.5 286.3 2914 301.7
62 283.3 291.6 297.9 311.0 319.6 328.6 340.3
63 283.9 289.0 304.1 317.7 328.6 331.2 344.7
64 3015 303.7 319.1 3284 338.1 345.2 355.6
Mean 275.29 282.49 292.70 305.20 313.59 322.29 330.85
SD 21.96 20.63 21.12 21.84 22.08 20.91 22.01
N 8 8 8 8 8 8 8
%Diff -1.3 -1.8 -2.0 -1.2 0.5 -0.9 -0.6
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 6

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

500
r2nEg|/_|kF9/ day Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
57 324.2 332.3 339.6 351.3 91.3
58 353.8 360.1 366.8 376.8 76.3
59 357.2 365.6 374.0 378.7 99.1
60 3121 3284 3255 324.2 81.6
61 307.4 3184 327.9 332.6 81.7
62 3515 360.1 368.5 374.1 90.8
63 354.2 356.4 371.0 378.6 94.7
64 368.2 375.3 385.9 393.7 92.2
Mean 341.08 349.58 357.40 363.75 88.46
SD 22.98 20.37 22.96 24.81 7.75
N 8 8 8 8 8
%Diff -11 -0.9 -15 -1.8

Page 86 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 7
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
750
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
s TP Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
65 245.0 2488 260.2 269.2 273.6 279.2 285.7
66 285.1 289.3 3035 310.7 323.6 335.1 337.9
67 251.7 253.0 256.0 260.9 267.2 276.7 281.7
68 275.6 280.9 2934 304.9 315.6 326.4 337.2
69 2894 294.9 304.4 3164 320.5 3284 340.9
70 266.3 269.0 280.9 289.0 295.4 307.8 319.2
71 259.1 265.1 278.1 287.5 294.8 3035 307.3
72 3225 331.0 338.6 348.9 359.0 365.0 346.6
Mean 274.34 279.00 289.39 298.44 306.21 315.26 319.56
SD 24.88 26.59 26.80 28.12 29.79 29.63 25.54
N 8 8 8 8 8 8 8
%Diff -1.7 -3.0 -3.1 -34 -1.9 -3.1 -3.9
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 8

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
ran%kFgl day Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
65 291.2 303.7 312.0 318.8 73.8
66 352.8 365.4 367.6 378.4 93.3
67 294.5 302.6 310.8 321.2 69.5
68 348.7 361.1 370.8 387.4 111.8
69 345.9 358.8 362.6 3717 82.3
70 321.6 3354 343.7 354.3 88.0
71 320.1 330.3 335.7 345.0 85.9
72 352.3 361.6 368.3 378.8 56.3
Mean 328.39 339.86 346.44 356.95 82.61
SD 25.45 26.03 24.96 26.63 16.68
N 8 8 8 8 8
%Diff -4.8 -3.6 -4.5 -3.6

Page 88 of 231
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GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 9
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
1000
r2nEg|/_|kF9/ day Body Body Body Body Body Body Body
s TP Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7
73 302.8 3118 316.2 328.0 34138 351.8 359.7
74 242.2 2478 252.6 260.9 272.3 276.7 280.1
75 250.2 257.3 259.9 266.2 275.5 283.2 292.7
76 278.3 282.7 286.6 299.3 303.6 309.9 315.9
77 292.2 299.9 3117 316.7 325.9 334.8 346.2
78 299.4 302.3 313.2 320.7 328.1 332.0 338.4
79 265.7 2715 282.6 290.4 298.4 302.5 309.2
80 282.1 288.9 297.9 306.5 316.7 325.1 325.6
Mean 276.61 282.78 290.09 298.59 307.79 314.50 320.98
SD 22.30 22.53 24.29 24.73 25.03 26.17 26.98
N 8 8 8 8 8 8 8
%Diff -0.9 -1.7 -2.8 -34 -14 -3.3 -35
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 10

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

1000
ran%kFgl day Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
73 370.8 383.7 388.5 399.8 97.0
74 289.8 295.7 301.1 310.2 68.0
75 300.1 311.7 314.4 324.1 73.9
76 320.5 327.8 336.5 343.6 65.3
7 354.2 364.6 373.2 381.9 89.7
78 339.9 349.7 348.6 316.9 175
79 320.7 327.3 331.6 338.9 73.2
80 3174 3184 326.2 336.2 54.1
Mean 326.68 334.86 340.01 343.95 67.34
SD 27.01 29.12 29.20 31.42 24.26
N 8 8 8 8 8
%Diff -53 5.1 -6.3 -7.1
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 11
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Sex: Male Day(s) Relative to Start Date
3.0
E‘Ig{[ kg/d(?y Body Body Body Body Body Body Body
Ig;‘?g e Weight Weight Weight Weight Weight Weight Weight
P (9) () (9 (9 () (9 (9)
1 2 3 4 5 6 7

81 261.4 267.2 278.9 288.8 2945 3035 309.1

82 301.2 298.8 314.8 3214 330.2 335.3 341.2

83 310.3 311.0 323.9 327.6 324.6 330.0 343.3

84 284.1 289.6 294.6 303.9 304.4 3154 3205

85 292.2 301.3 316.6 3233 3255 3333 349.3

86 240.2 247.4 257.1 265.6 270.4 280.2 2945

87 277.2 277.7 292.6 297.3 307.6 314.9 317.0

88 2575 265.3 277.0 288.5 295.2 302.8 309.4

Mean 278.01 282.29 294.44 302.05 306.55 314.43 323.04

SD 23.74 21.60 23.04 21.36 20.11 18.75 19.52

N 8 8 8 8 8 8 8
%Diff -0.4 -1.9 -1.4 -2.2 -1.7 -3.3 -2.9
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GRA303 - 01/00 Production

Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 10:29:11 Page: 12

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

3.0
rlplg{[g?n/?(?g Body Body Body Body Bodyweight
plus TP Weight Weight Weight Weight Gain
©) @) ©) ©) ()
8 9 10 11 1 —11
81 3214 327.9 338.7 346.9 85.5
82 354.3 357.9 370.6 376.4 75.2
83 348.2 359.9 369.7 379.1 68.8
84 328.2 333.7 3445 351.0 66.9
85 355.6 368.1 381.0 389.1 96.9
86 304.9 313.9 325.3 337.3 97.1
87 328.0 338.0 342.7 349.9 727
88 313.6 3235 330.4 339.5 82.0
Mean 331.78 340.36 350.36 358.65 80.64
SD 19.02 19.45 20.63 19.84 11.85
N 8 8 8 8 8
%Diff -3.8 -3.5 -34 -3.2
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00

Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Production

07/03/2016 10:29:11

Page: 13

Measurement Descriptions

Headings Used
Body Weight
Bodyweight Gain

Unit Descriptions

Headings Used
g

Measurement/Statistics

Measurement
Body Weight

Bodyweight Gain

Group Information

Short Name Long Name

6 Antagonist- Neg Cont
7 Antagonist-low dose
8 Antagonist- mid-low
9 Antagonist- mid-high
10 Antagonist high dose

Description
Bodyweight
Bodyweight Gain

Description
g

Descriptive

Mean

Standard Deviation
Count (N)

% Difference from Control
Mean

Standard Deviation
Count (N)

Key Page

Report Headings 1-4

0
250
500
750
1000

mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production 07/03/2016 10:29:11 Page: 14

Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Key Page
Group Information (Continued)
Short Name Long Name Report Headings 1-4
1" Antagonist positive 3.0 mg/kg/day Flutamide plus TP
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APPENDIX I11: Individual
Animal Necropsy Gross
Observations
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

PTA302 - 01/00 Production 24/03/2016 15:21:23 Page: 1
Pathology - Intergroup Comparison of Pathology Observations

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Removal Reason: ALL Male
0 250 500 750 1000 0
mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day
2 EHP 2EHP 2EHP 2EHP 2EHP 2EHP
plus TP
Number of Animals: 8 8 8
Number of Completed Animals: 8 8 8

SEMINAL VESICLES

Submitted 8 8 8 8 8 8

Normal 8 8 8 8 8 8
GLANS PENIS

Submitted 8 8 8 8 8 8

Normal 8 8 8 8 8 8
LABC MUSCLE

Submitted 8 8 8 8 8 8

Normal 8 8 8 8 8 8
COWPERS GLANDS

Submitted 8 8 8 8 8 8

Normal 8 8 8 8 8 8
PROSTATE GLAND, VENTRAL

Submitted 8 8 8 8 8 8

Normal 8 8 8 8 8 8
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

PTA302 - 01/00 Production 24/03/2016 15:21:23 Page: 2
Pathology - Intergroup Comparison of Pathology Observations

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Removal Reason: ALL Male
250 500 750 1000 3.0
mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day
2EHP 2EHP 2EHP 2EHP = Flutamide
plus TP plus TP plus TP plus TP plus TP
Number of Animals: 8 8 8
Number of Completed Animals: 8 8 8

SEMINAL VESICLES

Submitted 8 8 8 8 8

Normal 8 8 8 8 8
GLANS PENIS

Submitted 8 8 8 8 8

Normal 8 8 8 8 8
LABC MUSCLE

Submitted 8 8 8 8 8

Normal 8 8 8 8 8
COWPERS GLANDS

Submitted 8 8 8 8 8

Normal 8 8 8 8 8
PROSTATE GLAND, VENTRAL

Submitted 8 8 8 8 8

Normal 8 8 8 8 8

Page 97 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

PTA302 - 01/00 Production 24/03/2016 15:21:23
Pathology - Intergroup Comparison of Pathology Observations

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Page: 3

Key Page
Measurement/Statistics
Measurement Descriptive Comparative Arithmetic/Adjusted  Transformation
Pathology Observation Count Positives
Group Information
Short Name Long Name Report Headings
1 Vehicle Control 0 mglkg/day 2 EHP
2 Agonist- low dose 250 mglkg/day 2EHP
3 Agonist- mid-low 500 mg/kg/day 2EHP
4 Agonist- mid-high 750 mg/kg/day 2EHP
5 Agonist-high dos 1000 mg/kg/day 2EHP
6 Antagonist- Neg Cont 0 mg/kg/day 2EHP
7 Antagonist-low dose 250 mglkg/day 2EHP
8 Antagonist- mid-low 500 mg/kg/day 2EHP
9 Antagonist- mid-high 750 mg/kg/day 2EHP
10 Antagonist high dose 1000 mg/kg/day 2EHP
1 Antagonist positive 3.0 mg/kg/day Flutamide
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PTA302 - 01/00

ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Production

Pathology - Intergroup Comparison of Pathology Observations

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

24/03/2016 15:21:23

Page: 4

Removal Reason Grouping

Grouping Name

Killed Terminal

Killed Clinical

Killed Interim

Killed Moribund

Found Dead

Mechanically Killed

Other, See Text Comments

Key Page

Abbreviation Removal Reasons

Term Killed Terminal

Clin Killed Clinical

Int Killed Interim

Mori Killed Moribund

FD Found Dead

Mech Mechanically Killed

Oth Other, See Text Comments
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APPENDIX IV: Individual
Animal and Group Mean Tissue
Weight Data
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

07/03/2016 15:22:41

Page: 1

Sex: Male Day(s) Relative to Start Date

0
mgikg/day Glans. VP Gland SV CoWper's LABC
Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
01 0.0697 0.0204 0.0545 < 0.0114 0.1876
02 0.0635 0.0202 0.0942 0.0130 0.0957 <
03 0.0577 0.0223 0.0493 < 0.0069 0.1826
04 0.0524 0.0241 0.0796 0.0067 0.2243
05 0.0634 0.0189 0.0707 0.0068 0.1928
06 0.0493 0.0239 0.0696 0.0107 0.2004
07 0.0555 0.0183 0.0687 0.0115 0.2315
08 0.0625 0.0200 0.0625 0.0071 0.2109
Mean 0.05925 0.02101 0.06864 0.00926 0.19073
sD 0.00673 0.00218 0.01409 0.00263 0.04209
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]

Page 101 of 231



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production

Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 15:22:41 Page: 2

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
ma/kg/day Glans. VP Gland SV CoWper's LABC
Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
09 0.0667 0.0279 0.1038 0.0129 0.2368
10 0.0568 0.0143 0.0618 0.0142 0.1681
11 0.0549 0.0190 0.0513 0.0061 0.1358
12 0.0617 0.0215 0.0698 0.0100 0.2161
13 0.0506 0.0175 0.0733 0.0079 0.2132
14 0.0474 0.0127 0.0437 0.0064 0.1679
15 0.0544 0.0225 0.0788 0.0050 0.2281
16 0.0538 0.0183 0.0552 0.0078 0.1748
Mean 0.05579 0.01921 0.06721 0.00879 0.19260
sD 0.00608 0.00481 0.01888 0.00331 0.03574
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 15:22:41 Page: 3

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

500
ma/kg/day Glans. VP Gland SV CoWper's LABC
Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
17 0.0656 0.0288 0.0883 0.0078 02173
18 0.0574 0.0189 0.0641 0.0102 0.2480
19 0.0539 0.0205 0.0826 0.0123 0.2649
20 0.0644 0.0145 0.0665 0.0049 0.1860
21 0.0515 0.0186 0.0849 0.0102 0.1625
22 0.0518 0.0174 0.0731 0.0107 0.2202
23 0.0548 0.0188 0.0429 0.0082 0.1823
24 0.0535 0.0222 0.0764 0.0092 0.2092
Mean 0.05661 0.01996 0.07235 0.00919 0.21130
sD 0.00550 0.00421 0.01466 0.00225 0.03423
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 15:22:41 Page: 4

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
ma/kg/day Glans. VP Gland SV CoWper's LABC
Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
25 0.0611 0.0226 0.0723 0.0084 0.2051
26 0.0684 0.0224 0.0816 0.0132 0.2034
27 0.0646 0.0178 0.0592 0.0063 0.1971
28 0.0646 0.0175 0.0643 0.0052 0.2113
29 0.0515 0.0185 0.0657 0.0128 0.2074
30 0.0458 0.0163 0.0523 0.0078 0.2092
31 0.0534 0.0183 0.0673 0.0116 0.1960
32 0.0591 0.0230 0.0740 0.0099 0.1831
Mean 0.05856 0.01955 0.06709 0.00940 0.20158
sD 0.00771 0.00267 0.00907 0.00297 0.00922
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

GRA303 - 01/00 Production
Generalised Results - Animals by Mixed Parameter / Time

07/03/2016 15:22:41 Page: 5

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

7000
ma/kg/day Glans. VP Gland SV CoWper's LABC
Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
3 0.0563 0.0172 00536 < 0.0083 02172
34 0.0553 0.0236 0.0647 0.0129 0.2443
35 0.0714 0.0184 0.0563 < 0.0067 0.2043
36 0.0573 0.0154 0.0491 < 0.0102 0.1965
37 0.0626 0.0226 0.0611 0.0090 0.2205
38 0.0585 0.0237 0.0634 0.0114 0.2031
39 0.0638 0.0219 0.0641 0.0066 0.1803
40 0.0699 0.0171 0.0622 0.0055 0.1724
Mean 0.06189 0.01999 0.05931 0.00883 0.20483
sD 0.00616 0.00332 0.00568 0.00256 0.02294
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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GRA303 - 01/00 Production

07/03/2016 15:22:41 Page: 6
Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

0
ma/kg/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
a1 0.0880 0.2062 0.9290 0.0732 > 06478 >
42 0.0914 0.2006 0.9391 0.0538 > 0.6861 >
43 0.1022 0.2383 0.8365 0.0668 > 0.6660 >
44 0.0865 0.1920 0.7965 0.0579 > 0.5575
45 0.0946 0.2065 0.8027 0.0532 > 0.6709 >
46 0.0934 0.2825 0.8530 0.0640 > 0.7237 >
47 0.0931 0.2084 0.6982 0.0487 > 0.6794 >
48 0.1027 0.2042 0.8276 0.0551 > 0.6214 >
Mean 0.09399 0.21734 0.83533 0.05909 0.65660
sD 0.00590 0.02952 0.07680 0.00820 0.04975
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
ma/kg/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
79 0.0866 0.1966 0.9463 0.0552 > 06310 >
50 0.0919 0.1757 0.9216 0.0664 > 0.6237 >
51 0.1007 0.2174 0.7602 0.0398 > 0.6236 >
52 0.0801 0.1962 0.8981 0.0482 > 0.5683
53 0.0798 0.1599 0.6064 0.0423 > 0.5574
54 0.0905 0.2112 0.8964 0.0540 > 0.6479 >
55 0.0743 0.2391 0.8397 0.0467 > 0.5955
56 0.1018 0.2953 0.9861 0.0680 > 0.6994 >
Mean 0.08821 0.21143 0.85685 0.05258 0.61835
sD 0.00994 0.04178 0.12220 0.01042 0.04536
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

500
ma/kg/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
57 0.0953 0.2318 0.7485 0.0561 > 05779
58 0.1119 0.2257 0.7849 0.0725 > 0.6616
59 0.1090 0.2391 1.0239 0.0625 > 0.5958
60 0.0969 0.1452 0.8749 0.0585 > 0.6194
61 0.0887 0.1539 0.6267 0.0453 > 0.4771
62 0.0847 0.1976 0.9416 0.0607 > 0.5365
63 0.0796 0.1688 0.7089 0.0512 > 0.6489
64 0.0807 0.2572 0.7777 0.0665 > 0.6034
Mean 0.09335 0.20241 0.81089 0.05916 0.59008
sD 0.01225 0.04231 0.12904 0.00854 0.06027
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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GRA303 - 01/00 Production
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Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

750
ma/kg/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
65 0.0950 0.1496 05743 0.0487 > 0.5459
66 0.1007 0.2644 1.0019 0.0557 > 0.6702
67 0.0944 0.2116 0.8392 0.0565 > 0.5114
68 0.0726 0.1687 0.9445 0.0501 > 0.6663
69 0.0791 0.1947 0.7649 0.0587 > 0.6257
70 0.0777 0.1966 0.8593 0.0603 > 0.5862
71 0.0955 0.2049 0.8733 0.0428 > 0.5050
72 0.0852 0.2210 0.9430 0.0502 > 0.6864
Mean 0.08753 0.20144 0.85005 0.05288 0.59964
sD 0.01025 0.03441 0.13344 0.00590 0.07313
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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Generalised Results - Animals by Mixed Parameter / Time

10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

7000
ma/kg/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
73 0.0959 0.1645 0.8130 0.0528 > 0.6096
74 0.0939 0.1805 0.7587 0.0437 > 0.4855
75 0.1010 0.1567 0.7930 0.0572 > 0.4904
76 0.1020 0.2156 1.0166 0.0653 > 0.6130
77 0.0991 0.2034 0.9373 0.0522 > 0.5888
78 0.0964 0.1733 0.8038 0.0362 > 0.6262
79 0.0830 0.1689 0.8294 0.0461 > 0.5426
80 0.1009 0.1348 0.9912 0.0465 > 0.6514
Mean 0.09653 0.17471 0.86788 0.05000 0.57594
sD 0.00616 0.02560 0.09876 0.00891 0.06268
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Sex: Male Day(s) Relative to Start Date

30
ma/ko/day Glans. VP Gland SV CoWper's LABC
plus TP Penis Weight Weight Weight Gland Weight Weight
(9 () (9 (9 ()
11 11 11 11 11
81 0.0701 0.0477 0.1559 0.0223 0.2564
82 0.0846 0.0767 0.2971 0.0280 0.2137
83 0.0724 0.0545 0.2068 0.0282 0.1947
84 0.0777 0.0645 0.2452 0.0272 0.3132
85 0.0627 0.0573 0.1844 0.0164 0.2959
86 0.0651 0.0905 0.2078 0.0217 0.3577
87 0.0678 0.0684 0.2054 0.0254 0.3792
88 0.0675 0.0804 0.1682 0.0182 0.3573
Mean 0.07099 0.06750 0.20885 0.02343 0.29601
sD 0.00716 0.01442 0.04501 0.00452 0.06906
N 8 8 8 8 8

General Footnote: [< > markers indicates weight below/above flagging range. Data is valid.]
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10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Comments and Markers
Page Day Group Sex Subject Measurement Type Marker
1 11 1 Male 01 SV Weight OutofRange <
1 11 1 Male 03 SV Weight OutofRange <
1 11 1 Male 02 LABC Weight OutofRange <
2 11 2 Male 11 SV Weight OutofRange <
2 1 2 Male 14 SV Weight Outof Range <
2 11 2 Male 16 SV Weight OutofRange <
3 11 3 Male 23 SV Weight OutofRange <
4 11 4 Male 27 SV Weight OutofRange <
4 11 4 Male 30 SV Weight OutofRange <
5 11 5 Male 33 SV Weight OutofRange <
5 11 5 Male 35 SV Weight OutofRange <
5 11 5 Male 36 SV Weight OutofRange <
6 1 6 Male 41 Cowper's Gland Weight OutofRange >
6 11 6 Male 41 LABC Weight OutofRange >
6 11 6 Male 42 Cowper's Gland Weight OutofRange >
6 11 6 Male 42 LABC Weight OutofRange >
6 11 6 Male 43 Cowper's Gland Weight OutofRange >
6 11 6 Male 43 LABC Weight OutofRange >
6 11 6 Male 44 Cowper's Gland Weight OutofRange >
6 11 6 Male 45 Cowper's Gland Weight OutofRange >
6 11 6 Male 45 LABC Weight OutofRange >
6 11 6 Male 46 Cowper's Gland Weight OutofRange >
6 11 6 Male 46 LABC Weight OutofRange >
6 11 6 Male 47 Cowper's Gland Weight OutofRange >
6 11 6 Male 47 LABC Weight OutofRange >
6 11 6 Male 48 Cowper's Gland Weight OutofRange >
6 11 6 Male 48 LABC Weight OutofRange >
7 11 7 Male 56 VP Gland Weight OutofRange >
7 1 7 Male 49 Cowper's Gland Weight Outof Range >
7 11 7 Male 49 LABC Weight OutofRange >
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GRA303 - 01/00 Production 07/03/2016 15:22:41 Page: 13
Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Comments and Markers
Page Day Group Sex Subject Measurement Type Marker
7 11 7 Male 50 Cowper's Gland Weight OutofRange >
7 11 7 Male 50 LABC Weight OutofRange >
7 11 7 Male 51 Cowper's Gland Weight OutofRange >
7 " 7 Male 51 LABC Weight Outof Range >
7 11 7 Male 52 Cowper's Gland Weight OutofRange >
7 11 7 Male 53 Cowper's Gland Weight OutofRange >
7 11 7 Male 54 Cowper's Gland Weight OutofRange >
7 11 7 Male 54 LABC Weight OutofRange >
7 11 7 Male 55 Cowper's Gland Weight OutofRange >
7 11 7 Male 56 Cowper's Gland Weight OutofRange >
7 11 7 Male 56 LABC Weight OutofRange >
8 11 8 Male 57 Cowper's Gland Weight OutofRange >
8 11 8 Male 58 Glans Penis Weight OutofRange >
8 11 8 Male 58 Cowper's Gland Weight OutofRange >
8 11 8 Male 58 LABC Weight Outof Range >
8 11 8 Male 59 Cowper's Gland Weight OutofRange >
8 11 8 Male 60 Cowper's Gland Weight OutofRange >
8 11 8 Male 60 LABC Weight Outof Range >
8 11 8 Male 61 Cowper's Gland Weight OutofRange >
8 11 8 Male 62 Cowper's Gland Weight OutofRange >
8 11 8 Male 63 Cowper's Gland Weight OutofRange >
8 11 8 Male 63 LABC Weight Outof Range >
8 11 8 Male 64 Cowper's Gland Weight OutofRange >
8 11 8 Male 64 LABC Weight Outof Range >
9 11 9 Male 65 Cowper's Gland Weight OutofRange >
9 11 9 Male 66 Cowper's Gland Weight OutofRange >
9 11 9 Male 66 LABC Weight Outof Range >
9 11 9 Male 67 Cowper's Gland Weight OutofRange >
9 11 9 Male 68 Cowper's Gland Weight OutofRange >
9 11 9 Male 68 LABC Weight Outof Range >
9 11 9 Male 69 Cowper's Gland Weight OutofRange >
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Generalised Results - Animals by Mixed Parameter / Time
10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben
Comments and Markers
Page Day Group Sex Subject Measurement Type Marker
9 11 9 Male 69 LABC Weight OutofRange >
9 11 9 Male 70 Cowper's Gland Weight OutofRange >
9 11 9 Male 71 Cowper's Gland Weight OutofRange >
9 11 9 Male 72 Cowper's Gland Weight OutofRange >
9 11 9 Male 72 LABC Weight OutofRange >
10 11 10 Male 73 Cowper's Gland Weight OutofRange >
10 11 10 Male 73 LABC Weight Outof Range >
10 11 10 Male 74 Cowper's Gland Weight OutofRange >
10 11 10 Male 75 Cowper's Gland Weight OutofRange >
10 11 10 Male 76 Cowper's Gland Weight OutofRange >
10 11 10 Male 76 LABC Weight OutofRange >
10 11 10 Male 77 Cowper's Gland Weight OutofRange >
10 11 10 Male 78 Cowper's Gland Weight OutofRange >
10 11 10 Male 78 LABC Weight OutofRange >
10 11 10 Male 79 Cowper's Gland Weight OutofRange >
10 11 10 Male 80 Cowper's Gland Weight OutofRange >
10 11 10 Male 80 LABC Weight Outof Range >
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Production
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Page: 15

General Footnotes

<> markers indicates weight below/above flagging range. Data is valid.

Measurement Descriptions

Headings Used

Glans Penis Weight
VP Gland Weight

SV Weight

Cowper's Gland Weight
LABC Weight

Unit Descriptions

Headings Used
g

Time-Points/Ranges

Measurement
VP Gland Weight
SV Weight

Measurement/Statistics

Measurement
Glans Penis Weight

Description

Glans Penis Weight

Prostate Gland, Ventral Weight
Seminal Vesicles Weight
Cowper's Gland Weight

LABC Muscle Weight

Description
9

From
-9,999
-9,999

Descriptive

Mean

Standard Deviation
Count (N)

Key Page

9,999
9,999
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10005.0103 - The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Key Page

Measurement/Statistics (Continued)
Measurement Descriptive
VP Gland Weight Mean

Standard Deviation

Count (N)
SV Weight Mean

Standard Deviation

Count (N)
Cowper's Gland Weight Mean

Standard Deviation

Count (N)
LABC Weight Mean

Standard Deviation

Count (N)
Group Information
Short Name Long Name Report Headings 1-4
1 Vehicle Control 0 mg/kg/day 2EHP
2 Agonist- low dose 250 mg/kg/day 2EHP
3 Agonist- mid-low 500 mglkg/day 2EHP
4 Agonist- mid-high 750 mglkg/day 2EHP
5 Agonist-high dos 1000 mglkg/day 2EHP
6 Antagonist- Neg Cont 0 mg/kg/day 2EHP plus TP
7 Antagonist-low dose 250 mg/kg/day 2EHP plus TP
8 Antagonist- mid-low 500 mg/kg/day 2EHP plus TP
9 Antagonist- mid-high 750 mg/kg/day 2EHP plus TP
10 Antagonist high dose 1000 mg/kg/day 2EHP plus TP
1 Antagonist positive 3.0 mglkg/day Flutamide plus TP
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Certificate of Analysis

Sep 25, 2015 (JST)

TOKYO CHEMICAL INDUSTRY CO.,LTD.
4-10-1 Nihonbashi-Honcho, Chuo-ku, Tokyo 103-0023 Japan

Chemical Name: 2-Ethylhexyl 4-Hydroxybenzoate
Product Number: HO506 Lot: 7CZZO
CAS: 5153-256-3
Tests Resulls Specifications
Purity(HPLC) 99.3 area% min. 8.0 area%
Purity(Neulralization litralion) 99.8 % min. 98.0 %
Specific gravity (20/20) 1.0382 1.0360 to 1.0390
Refraclive index n20/D 1.5210 1.5190 to 1.5220

TCI Lot numbers are 4-5 characters in length.
Characters listed after the first 4-5 characters are control numbers for inlernal purpose only.

Customer service:

TCI AMERICA

Tel: +1-800-423-8616 / +1-503-283-1681
Fax: +1-888-520-1075 / +1-503-283-1987
E-mall; Sales-US@TClIchemicals.com
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' 3 Certificate Of Analysis
spectrum

CHEMICAL MFG CORP

Item Number 3 oo ¢ - 2l [ Lot Number
Item

CAS Number

Molecular Formula - Molecular Weight

Test Specification Result

min

ASSAY (C,,H,,0,: DRIED BASIS 97. 0 103.0 % ] 99.7 %

SPECIFIC ROTATION al, +83° to +90° _

IDENTIFICATION _ TO PASS TEST PASSES TEST

RESIDUAL SOLVENTS ___________|TOPASSTEST —
ANOL 3000/ ppm

CTARA e P TS R ORI ——
APPEARANCE | wHmE POWDER

Spechum Chismical Mig Corp Certificate of Analysis Results Certified By:
14422 South San Pedro Street
Gardena 90248 CA g =

(.
2
{ ""/"\\! \/\L/Mu m

Adan Hernandez
Quality Control Manager
Spectrum Chemicals & Laboratory Products
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10

IR

CERTIFICATE OF ANALYSIS

Printed: 12/7/2015

Page 1 of 1
Customer PO : ILS151688RE’

: Customer No: 55620 Customer : INTEGRATED
LABORATORY
SYSTEMS
Order Number : 2851563 Delivery #: 41517075
Catalog: F3518 Flutamide Lot: 2EL0006

Chemical Formula : C11H11F3N203 Formula Weight :  276.21

CAS#: 13311-84-7

Test Limit Results
Min. Max.

-ASSAY-(GC) 98 % 99.9 %

DATE OF MANUFACTURE 30-NOV-2015

Read and understand label and MSDS/SDS before handling any chemical. All Spectrum's chemicals are for manufacturing,
processing, repacking or research purposes by experienced personnel only. The customer must ensure to provide its users
adequate hazardous material training and appropriate protective gears before handling our chemicals.

Certificate of Analysis Results Certified By:

s e c t r u m Corporate Office: West Coast Plant:
¥ 2 S. .
e 769 Jersey Ave. 14422 S. San Pedro St. Mulbah F, Dwanah

HEMICAL MFG CORP New Brunswick, NJ 08901 Gardena, CA 90248
SpectrumChemical.com (732) 214-1300 (310) 516-8000 Laboratory Supervisor

AN SO 9001:2008 REGISTERED COMPANY Fax: (732) 246-7132 Fax: (310) 516-9843
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2-ETHYLHEXYL PARABEN

Identity and Purity Screen

Amended Report

SUBMITTED TO:

Integrated Laboratory Systems, Inc.

635 Davis Drive, Suite 600

Morrisville, NC 27560 USA

PERFORMED BY:

RTI International*

3040 Cornwallis Road

P.O. Box 12194

Research Triangle Park, NC 27709-2194

RTI Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

ILS Study Numbers: 10005.0103 and 10005.0102

September 22, 2016

Prepared by: Approved by:

Sty Holbde Al A o o pones i
Sherry Black/ Date Hérnan Navah Date
Task Leader Principal Investigator

INTERNATIONAL

*RTI International is a registered trademark and a trade name of Research Triangle Institute.
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RT1

lNTERNATlONAL

Memorandum

Date: 09/22/16
To: Sherry Black, Senior Research Chemist
From: Phillip S. Anderson, Quality Assurance Specialist

Subject: Review of amended 2-Ethylhexyl Paraben report

The QAU performed a data and report audit of the 2-Ethylhexyl
Paraben Identity and Purity Screen report dated September 9,
2016. The data audited against the project quality system
documents and applicable SOPs. This work was not conducted
in compliance with EPA FIFRA GLPs (40 CFR160).

35«3&4/(

Phillip S. Anderson Date

Quality Assurance Specialist

turning knowledge into practice
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013,002,001 and 0213211.013.002.006

This amended report is issued to correct the following typographic error:
Section 1.0
Original Text:

The test article 2-ethylhexyl paraben was analyzed by NMR to confirm identity and by
HPLC with UV detection to confirm purity prior to use in the Hershberger and Male Pubertal
Assays. Purity of the bulk material was assessed again near the end of the in vitro period of the
assays.

Revised Text:

The test article 2-ethylhexyl paraben was analyzed by NMR to confirm identity and by
HPLC with UV detection to confirm purity prior to use in the Hershberger and Male Pubertal
Assays. Purity of the bulk material was assessed again near the end of the in vivo period of the
assays.
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

2.1.2 NMR Results
Structure and Assignments:

Assignment Chemical Shift (ppm) Integral Ratio

1,15 0.9-1 6H

2,3,4,14 1.3-1.5 8H

5 1.7-1.8 1H

6 4.2-4.3 2H

9, 11 7.0 2H

8,12 8.0 2H
solvent 7.3

The observed proton spectrum (Figure 1) shows chemical shift and splitting patterns
consistent with the structure of 2-ethylhexyl paraben and with the predicted spectrum generated
using ACD/C + H NMR Predictors and DB (V.10.02).
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

2.1.2 NMR Results
Structure and Assignments:

Assignment Chemical Shift (ppm) Integral Ratio

1,15 0.9-1 6H

2,3,4,14 1.3-1.5 8H

5 1.7-1.8 1H

6 4.2-4.3 2H

9, 11 7.0 2H

8,12 8.0 2H
solvent 7.3

The observed proton spectrum (Figure 1) shows chemical shift and splitting patterns
consistent with the structure of 2-ethylhexyl paraben and with the predicted spectrum generated
using ACD/C + H NMR Predictors and DB (V.10.02).
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013.002,001 and 0213211.013.002.006

Figure 1. 'H NMR of 2-Ethylhexyl Paraben (Lot # 7CZZ0) in CDCls

2-Ethylhexyl Paraben

2.2  Nuclear Magnetic Resonance (Carbon)
2.2.1 NMR Instrument Parameters

System Bruker Avance DPX-300 NMR
Software ) Topspin 1.3
Sweep Frequency 75 mHz
Sweep Width 23810 Hz
Pulse Width 5.8 psec
Solvent CDCls
Reference Solvent
3
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2-Ethylhexyl Paraben RT! Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

2.2.2 NMR Results

Structure and Assignments:

OH

o
Assignment Chemical Shift (ppm)
1 14
2 23
3 29
4 30.6
5 39
6 67.5
13 167.9
7 122
8,12 132
9, 11 115
10 160.7
14 24
15 11
solvent 77

The observed spectrum (Figure 2) shows chemical shifts consistent with the structure of
2-ethylhexyl paraben and with the predicted spectrum generated using ACD/C + H NMR
Predictors and DB (V.10.02).
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

Figure 2. **C NMR of 2-Ethylhexyl Paraben (Lot # 7CZZ0) in CDCls

2-Ethylhexyl Paraben
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2-Ethylhexyl Paraben RTI Study Numbers: 0213211.013.002.001 and 0213211.013.002.006

3.0 HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

The test sample of 2-ethylhexyl paraben was prepared as 0.5 mg/mL solution in
acetonitrile. The solution was analyzed on the HPLC system described below.

3.1 HPLC Parameters

Instrument | Waters Alliance 2695
Column | Phenomenex Prodigy ODS3, 5 pm; 250 x 4.6 mm w/ Phenomenex

Prodigy ODS3, 5 ym precolumn
Column Temperature | Room Temperature

Mobile Phase | A: Water 0.1% Formic Acid
B: Acetonitrile 0.1% Formic Acid
Gradient Conditions | Hold 70% B for 20 min, 70% B to 95% B for 5 min, hold 95% B for
10 min, 95% B to 70% B for 1 min; total run time 36 min

Flow Rate | 1 mL/min

Injection Volume | 10 uL

Detector Waters W2487, UV monitored at 280 nm

Data System | Waters Empower 3; Build 3471

3.2 HPLC Results

Purity was determined on two days to bracket the period of use for TO13. The
chromatograms showed one major peak and one impurity peak. The purity is comparable to the
vendor stated purity of 99.3%. Figure 3 shows representative chromatograms for each analysis
date and also chromatograms with the Y axis magnified by 10x to show the impurity peak. The
purity of 2-ethylhexyl paraben is unchanged between the initial and later analysis (a period of
about 3.5 months).

oae ol Peak# Peak ID Retention Time o/ ¢ 15¢5) Area
nalysis (min)
11/2/2015 1 2-ethylhexyl paraben 13.4 99.34

2 unknown 25.9 0.66
3/15/20186 1 2-ethylhexyl paraben 13.8 99.35*

2 unknown 26.2 0.66*

*Average of two determinations.
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Figure 3. HPLC Chromatograms of 2-Ethylhexyl Paraben
Analysis date: 11/02/15
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STATEMENT OF NO DATA CONFIDENTIALITY CLAIM

Mo elaim of confidentiality, on any basis whatsoever, is made for any information contained in
this document, 1 acknowledge that information not designated as within the scope of FIFRA
see. 1O(A)(1WA), (B), or (C) and which pertains to a remstered or previously registered pesticide
is not entitled to confidential treatment and may be released to the public, subject to the

provisions regarding disclosure to multinational entities under FIFRA 10(g).

Company;

Company Agent; Diate:
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "Storage Stability of 2-Ethylhexyl Paraben in Corn Oil"
were produced and compiled in accordance with all pertinent U.S. Environmental Protection
Agency (EPA) Good Laboratory Practices as set forth under the Federal Insecticide, Fungicide
and Rodenticide Act (40 CFR, Part 160) and as compatible with OECD Principles of Good
Laboratory Practice (OECD, 1998) with the following exception:

. The study was conducted using a vendor-supplied test substance with a non-GLP
certificate of analysis that did not include an expiration date,

SMITHERS VISCIENT
Xianai Wu, Ph.D., DABT Date
Study Director

INTEGRATED LABORATORY SYSTEMS, INC.

Study Sponsor Date

Submitter Date
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QUALITY ASSURANCE STATEMENT

The study conduct, raw data and interim report for "Storage Stability of 2-Ethylhexyl Paraben
in Corn Oil" were inspected by the Quality Assurance Unit at Smithers Viscient to determine
adherence with the study protocol, amendments, laboratory standard operating procedures and
the applicable GLP regulations. This report is an accurate representation of the raw data. Dates
of study inspections, study inspection types, and dates reported to Study Director and to
Management are provided below,

Inspection Inspection Reported to
Date Types t
10 December 2015 Protocol Review 11 December 2015
21 December 2015 In-Life: Day 10 Sampling 23 December 2015
2 March 2016 Data and Draft Report 4 March 2016
22 April 2016 Final Report 22 April 2016
SMITHERS VISCIENT
B e —29 Aol 2016
Robin Dyer Date
Quality Assurance Auditor
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KEY STUDY PERSONNEL

The following Smithers Viscient personnel were responsible for the conduct of the work and

reporting of the study results,

Xianai Wu, Ph.D., DABT Study Director

Kristen Bentley Assistant Chemist
Alexis Zelkan Chemistry Technician I
Silviane Alves Chemistry Technician 11
Gina Giorgio Technical Report Writer
Paul Reibach, Ph.D. Director, Chemistry
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1.0 INTRODUCTION

The objective of this study was to determine the stability of 2-ethylhexyl paraben in com oil
when stored refrigerated (2 to 7 °C) for a period of approximately 20 days. Samples were
prepared in com oil at nominal concentrations of approximately 1.00 and 200 mg/mL (see
Protocol Deviation), Three samples of each concentration level were removed and analyzed at
days 0, 10 and 20 for stability assessment under refrigerated conditions.

The study was initiated on 2 December 2015, the date the Study Director signed the protocol,
and was completed on the day the Study Director signed the final report. The testing was
performed from 11 to 31 December 2015 at Smithers Viscient (SMV), located in Warcham,
Massachusetts. All raw data, the original protocol and the original final report produced during
this study will be transferred to ILS, Inc. at issuance of the final report for archival purposes.

2.0 METHODS AND MATERIALS

2.1 Protocol

This study was conducted according to Smithers Viscient’s protocol entitled "Storage Stability of
2-Ethylhexyl Paraben in Com Qil" (Appendix 1), This study followed OCSPP guideline
860.1380 (U.S. EPA, 1996).

22 Test Substances and Standard Reagents

221 Test Substance

The test substance, 2-ethylhexyl paraben, was received on 11 November 2015 from Research
Triangle Institute, Durham, North Carolina. The following information was provided:

Name: 2-cthylhexyl paraben
Synonym: 2-cthylhexyl 4-hydroxybenzoate
Lot No.: TCZZ0
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CAS Mo 5153-25-3
Purity: 99.3% (Certificate of Analysis, Appendix 2)
Expiration Date: Mot Available

Upon receipt at Smithers Viscient, the test substance (SMV No. 7945) was stored at room
temperature in a dark, ventilated cabinet in the onginal container. Concentrations were adjusted

fior the purity of the test substance.

Another sample of the same lot of the test substance was received on 18 December 2005
(SMV No. 7995).

The test substances were used to prepare stability and quality control samples dunng testing.

Determination of stability and characterization, verification of the test substanee identity,
maintenance of records on the test substance, and archival of a sample of the test substance are

the responsibility of the Study Sponsor.

222 Standard Reagents

All ehemicals used were at least reagent grade from commercial sources,

2.3 Test System

The test system consisted of 2-cthylhexyl paraben dissolved (or suspended) in com oil and stored
refrigerated in foil-covered plass vials for approximately 0, 10 and 20 days. The com ol vehicle
was received from Animal Health International on 25 November 2015 (Lot 16303-100175) and

was stored ambient prior 1o use,
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24 Test Procedures

24.1 Preparation of Stock Solutions

A 5.00 mg/mL primary stock solution was prepared by placing 0.1260 g (0.1251 g as active
ingredient) of 2-ethylhexyl paraben in a 25.0-mL volumetric flask and bringing it to volume with
acetone. The 5,00 mg/mL primary stock solution was used to prepare the low concentration
stability and quality control samples.

A 1.00 mg/mL primary stock solution was prepared by placing 0.05037 g (0.05002 g as active
ingredient) of 2-ethylhexyl paraben in a 50.0-mL volumetric flask and brninging it to volume with
acetonitrile. This 1.00 mg/mL primary stock solution was used to prepare secondary solutions as

follows:
Fortifying Volume of Final Stock
Fortifying | Stock Fortification | Vohame Stock | gioek 1D | Concentration | Stock Use
Stock 1D Concentration (mL) (mL) Salvent (me/L)
( ! 0 4] &
0.500 500 945A-1 100 :
vg Calibration
7945A 1000 ile Standards
.00 500 T945A-2 100

The stock solutions were stored in a refrigerator in glass amber bottles fitted with Teflon®-lined

caps until use.

242 Preparation of Calibration Standards

The 2-ethylhexyl paraben calibration standards were prepared in acetonitrile by fortifying with
the 10.0 and 100 mg/L secondary stock solutions to yield concentrations of 0.0500, 0,100, 0.250,
0.500, 1,00 and 2.50 mg/L..
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243 Quality Contral Sample Prepavation and Dilution

The 1.00 mgmL quality contrel ((HC) samples were prepared by fortifying com oil with the
5,00 mg/mL primary stock solution of 2-ethylhexyl paraben. The remaining QC sample was
prepared by adding the appropriate amount of test material in com oil at days 10 and 20 as
presanted in the table below:

Snmple Welghing Hange of Finnl Valume 0 Bample

- :‘gﬂ 2-ethylhesyl paruben with Corn Oil Concentration
[F] (mlL} {mgiml.)

QC#E 0401504038 2.00 20

Samples were mixed well prior to dilution by vortexing. To minimize losses of the test matenal,
samples were not sub-sampled prior to dilution. The entire volume of each sample was
immediately diluted with 100% hexane by the addition of the hexane to the com o1l sample
directly. Samples were subsequently diluted inte the calibration standard range first with acetone
followed by acetonitrile.

Final Final Final
Mominal Sample | Volome Sample Volume | Sample | Volume Dilation
Sample | Concentration | Volume wiih Volunwe with Volunw with Factor
{mg/ml) (ml} Hexane (ml) Adelome (ml) | Acetonitrile
{mL} {ml) {mL)
QC#] 1.001 2,00 50.0 0.500 (] 2.00 10.0 2504
QU2 1.0401 2.00 50.0 0,500 100 2.00 10.0 2500
QT N3 200 2.00 0.0 0,100 20,0 i, 10 10,0 300, 00K

244 Sample Preparation and Dilution

All test samples were prepared at test initiation (day 0) and analyzed at their appropriate time
intervals at either day 10 or 20. The low 2-ethylhexy] paraben stability samples were
individually prepared in com oil at day O by placing 0,400 mL of the 5.00 mg/mL 2-ethylhexyl
parsben primary stock solution in a 50,0 mL disposable glass vial and bringing it to a final
volume of 2.00 mL with com oil, The high 2-ethylhexyl paraben stability samples were
individually prepared at day 0 by weighing test substance directly into a 50,0 mL disposable
glass vial and bringing to volume with eom oil as presented in the table below:
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o Nominal Mass Range of ”;:h";':,'l" Final Sample
v g Concentration | 2-ethylhexyl paraben Yo Volume
o (mg/mL) ® Jarsiin (mL)
(g asal)
High Concentration 200 0.4019 - 0.4038" 0.3991-0.4010* 2.00

* Oneof the day 20 stability samples was fortified with 0.2025 g of test substance due to Hmated test material (see
Protocol Deviation) yielding a final concentration of 101 mg/ml...
Stability samples were Jabeled with the sample identification and study number and were mixed
well by repetitive vortexing. To minimize losses of the test material, the stability samples were
not sub-sampled prior to dilution. Stability samples were immediately diluted with 100% hexane
by the addition of the hexane to the com oil sample directly, Samples were subsequently diluted
into the calibration standard range first with acetone followed by acetonitrile, A typical dilution
is presented in the table below:

Final Final Final
Nominal Sumple Volume Sample Volume | Sample Volume
e 5l Concentration | Volume | with | Volume | with | Volume [ wie | iuten (
(mglml.) (mL) Hexane (ml.) Acetone {mL) | Acetonitrile
(ml) (mlL) (mL)
Low
Concentraticn 1.00 200 00 0.500 100 200 100 2500
Tiigh
Coaceatration 200" 2.00 500 0.100 200 0.100 100 500,000
*  Ono of tho day 20 ples had » anal 2o of 101 mg/'ml due to limited test matenal (see Protocol Deviation).
245 Test Monitoring

Temperature was monitored daily in the refrigerator during the stability test using a VWR
min/max thermometer and recorded over the duration of the study. The temperature over the
course of the experiment ranged from 2 to 7 °C.

25 Analysis

Samples were analyzed for 2-ethylhexyl paraben by using automated injection on a high
performance liquid chromatography equipped with ultraviolet detection (HPLC/UV) based on
methodology validated at Smithers Viscient (summanized in Appendix 3). The method
validation study was conducted prior to the initiation of the definitive test and established an
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average recovery of 105 = 3,21% from com oil (Wu, 2016). Defined limits for acceptance of
quality control sample performance in subsequent studies were set at 70 to 120%. Conditions
and procedures used throughout the analysis of samples during this study were similar to those
used in the method validation study.

3.0 RESULTS AND DISCUSSION

The temperature in the refrigerator ranged from 2 to 7 °C over the 20-day period. Analytical
results for the 1,00 and 200 mg/mL stability samples are presented in Table 1. Measured
concentrations obtained at the day 0, 10 and 20 sampling intervals ranged from 90.3 to 108% of
nominal concentration for the low concentration samples, Measured concentration obtained at
the day 0, 10 and 20 sampling intervals ranged from 72.5 to 112% of nominal concentration for
the high concentration samples. Since subsequent recoveries for each of these samples through
the day 20 sampling interval fell within the 70 to 120% acceptance criteria, it was concluded that
2-ethylhexyl paraben was stable under refrigerated storage for a period of 20 days.

Analysis of the QC samples (Table 2) resulted in recoveries ranging from 93.0 to 109% (N = 6)
of the nominal fortified concentrations (1.00 to 200 mg/mL). Based on these results, it was
demonstrated that satisfactory precision and quality control were maintained during the analysis
of the test samples.

Representative chromatograms of stability test samples at test initiation are presented in Figure |
and Figure 2, respectively, Representative chromatograms of stability test samples, a quality
control sample and a calibration standard at test termination are presented in Figure 3 through
Figure 6, respectively. A typical regression analysis is presented in Figure 7.
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PROTOCOL DEVIATION

The protocol states that the high concentration (200 mg/mL) samples will be prepared in
triplicate for each storage interval. Due to limited test material, one of the three high
concentration samples was fortified at 101 mg/mL for the day 20 interval. This devistion does
not negatively impact the results or interpretation of this study as the duplicate 200 mg/ml
concentration samples recovered consistently, ranging from 96.1 to 96.3%, while the 101 mg/ml
recovered at %7.3% confirming stability of the test material for 20 days.
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Table 2. Summary of 2-ethylhexyl paraben quality control samples during
the 20-day storage stability experiment in corn oil.

) Time Maminal Muasured
Sample 1D Sample Interval Canceniration Concentration P‘[;m::;;f
(Drays) (magml.) {mgfml}
C12-15-140 QCHl 1.00 1.06 106
C12-15-141 QL Nz 10 100 1.07 107
C12-15-142 QCH 200 217 104
Cl2-15-164 QCHl 1.00 0.933 LEK
C12-15-165 QU2 0 1.00 0531 LER
C12-15-166 QoW 200 193 064

Mote:  Results wene caloulated using the sctual analytical (unroursded) results and not the rounded wiloes presented
in this table.
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Figure 1. Representative chromatogram of approximately 100 mg/mlL
2-ethylhexyl paraben sample at initiation of the 20-day storage
stahility experiment in corn oil,
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Figure 2. Representative chromatogram of approximately 200 mg/mL
2-ethylhexyl paraben sample at initiation of the 20-day storage
stability experiment in corn oil.
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Figure 3, Representative chromatogram of approximately 100 mg/mlL
2-ethylhexyl paraben sample at termination of the 20-day storage
stability experiment in corn oil.
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Figure 4. Representative chromatogram of approximately 200 mg/mL

Hole:

2-ethylhexyl paraben sample at termination of the 20-day storage
stability experiment in corn ail,
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Figure 5. Representative chromatogram of a 1.00 mg/mL quality control
sample at termination of the 20-day storage stability experiment
with 2-ethylhexyl paraben in corn oil.
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Note:  2-ethylhexyl paraben is ordinarily detooted at a retention time of approximately 7.4 minutes,
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Figure 6. Representative chromatogram of a 0, 500 mg/L calibration standard
during the 20-day storage stability experiment with 2-ethylhexyl
paraben.
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Mede:  2thylhexyl paraben is ardinarily detected al a refention time of approximately 7.4 minutes.
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Figure 7, A typical regression analysis for the calibration standards used to
quantitate 2-ethylhexyl paraben during the 20-day storage stability
experiment.
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Storage Stabllity of of 2-Ethyihexyl Paraben in Corn Ofl

1.0 INTRODUCTION

The purpose of this project Is 1o vorify the stablity of 2-eRyihaxy? pataben In com of over a 20«
dary rolrigeentod viorage puriod. Com ol will ba Lsed as & dosing veticle for Ther 1 EOSP in vivo

2.0 JUSTIFICATION OF THE TEST SYSTEM

31 Chemical System
341 Test Substance (and Anabtical Standard, ¥ applicable)
Upon anrival at Sesithers Vischl (SMV), Massach ~ h Conter (MRC), the
test subx (and analytcal d i appicable) wil ba vod e B Tost
Material Contior. R wil be d In with i ond
a Chain-of-Custody and use recoed estabishod. The condition of the extemal packaging
S 5 essored, e gy g soc Borot B e
leakage or and
the  condiion .mwuuw»nﬁ%«

The fallowing Wormation should bo peovided by the Study Sponsce of othorwise
obtalkred by Smithors Visck L} Micablo: tost kL of bakh number, test

3.1:2 Dosa Lavels

Two dosa lovels set ot nppecodmatoly 9 ow doss and the high dose levels 10 be used
i the toadcity tosting will ba teslod.

Page 20l 6
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3.43 Pregaration
3431 Vehicle
mwmnummuwnummammu

ensuro gvon Satrbution of the tost 4 tho matrix, Sllowing
mwwmwofwm

3132 Sample proeparation

7~muumwmmmdwmm-m
M(ou-w Y ation) of the test

additonal b prep os Tho entire aliguot wil bo
mummmmwmbmw
stabilty of e tost substance In the maltrix during storage.

314 Sameling of Doxe formulation
3141 Stablity

M mthmdemtl 10°C)

stadiity wios will be placed wnder
mmm»mmmwnu
moniicred during the stablity test. Samgles for sttty assessmont will bo Lken
Mmawunmmmmwun
fostod as InScatod above.

The following table surmartzes the 2-ethyihenyl paraben storage intecvals,

Sample Type Dose Lave! Sampled !’""! """"'!"’
Oey0 Low (1.00 mgml) s 1
High (200 rrgmil) 3 !
Storage Low (1.00 moimit) 3 1
swniry | D122 [T 00 motme) 3 i
Low [3.00 moimi) 3 1
W22 [ on 2o momt) (78 1
3.0.5 2:Ethyihexyl Paraben Anatrsly
Cualty contvel sampies wil Do peag 8d 3nd anal nmmmm
Dary 0 where the octusl ‘
bnnmmdhounoluuwhnlw mummm
y of the analy 0 iration ol each
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mmmwmu-mﬁ.mmmmaﬂ”
3.2.2 Centrol of Blas

B e e o o e s o
323 Justification of Test Sestem

mmhmuwwmummumm
of tost sub for Thor 1 In vivo assays. If stablity s not domonstrated ot
Aoy 11 the shudy may be truncated prioe 1o day 20,

4.0 STATISTICAL ANALYSIS
Statieics Wil Inciude, bul wll nct be Wmited 1o, mean and standard deviation
determinations.

5.0 RECORDS TO BE MAINTAINED

Recoeds 10 2o maintained wil include, but wil not be limited 1o, comespandonce and
other decuments relaling 10 the Interpretation and evalustion of dola as wed us of raw
data and documentaticn generated as a resul of tho sdxdy. AR raw data, orghal
protocol and original Snal repoet (with the excoption of QA and faciity records which wil
be maintsined within the test faclity archive) will be ransformed 10 ILS, Inc. ot Issuance
of the final report for archival purposes,
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6.0 REPORTING

The caw dats O d ot Smithers Vi wil be poor d and the fnal roport
ﬂ“mWNMM M““NW»W“O’

sgnificance dopending oo the y of the d curing
mmmmmmwnmuxmummw

nﬂmd”ﬁ\mmm Al ropeets will inclade, but will not be Smited o,
tha fcllowing Information:

*  Nome and ad of the facilty p g the study,
+ Datos on which the study was inlisted and

* Resuls of o analyical chemistry anal
. mmmmammdhmhmauu
contol ference substances under the condions of

mm

o Adescription of the methods used,

*  Adescripticn of the lost system used in tha study.

. A of nk that have atectod T o
o760 duta. may Qualty or Integrity

* The names of the Saaly Direcior, Principal Analyst and ofher porsonned
mnm-m i

o A desctighion of tho formath tical anslyses
mmh&aw-ﬁmunmd. statoment of
the cenciusions drimn 0o the

* Deviations from the ge not e d in prok ) h

m.mummmmm
. MMM(@WJMMWWNM

- m-)ummmmmmbumum
and manapemant, signed by the Quality Assurance

*  Location of the raw data and report.

*  Any signature from the Study monitce,
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mwuwm.uhmwmmwm Profooot
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nwdum.mhmdhm ¥ acry. ¥ racossacy, armandmants olher

mummummwmmawmnwm
d, Visclont's withon documaentation, in

b verbaly
cas0s, the effoctive date of the o uunmumm

8.0 GOOD LABORATORY PRACTICES

AR tost i o wds mmwwmmus
Envioomentsl Protection Agency's Good | Practica St rds a5 set forth
mnsmmrmwmmmumim

9.0 REFERENCES
OECD, 1998 OECD Serkes oo P of Good Lab Practice ond Compllance
Monlioring. Number 1. OEWMMOMWM(DMH
1997 B Group and Management Commitiee.
ENVIMCICHEM(S8)17. OECD Parls, Frmm d1pp
U.S. EPA. 1980, Federal insecticide, Fungicide and Rodenticide Act (FIFRA); Good Loboeatery
ﬁmw HﬂM(ﬂCﬂtMl@:F&UﬂMmm us.

gency,

US. EPA 1095 OCSPP 820.1380 Swrapy Stabity Dala; EPA 712-C95177, US,
Er P Agoncy, o, D.C.

Page 6ol 6

Page 162 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Smithers Viscient Studv No. 139746117 Page 32

APPENDIX 2 - CERTIFICATE OF ANALYSIS
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APPENDIX 3 - ANALYTICAL SUMMARY
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This appendix is a summary of the analytical procedures used during this testing. These
procedures follow the methodalogy determined during the method validation (W, 2018).

Equipment

Instrument: Agilent Series 1100 quaternary solvent pump
Agilent Series 1100 autasampler
Agilent diode array detector
Agilent ChemStation ECM Version B.04.02 for data
acguigifion

Instrumental Condifions

The high performance liquid chromatographic (HPLC/UV) analysis was conducted utilizing the

following instrumental conditions;

Calumn: Agilent Zorbax SB-C18, 3.5 pm, 75 x 4.6 mm

Maobile Phase (A): 0.05% phosphoric acid in purified reagent water

Mobile Phase (B): 10086 acetonitrile

Gradient: T mi Solvent A (%)  Solvent B (36)
0,00 600 400
1,04 GO0 40.0
10,00 0.00 100.0
12,00 0.00 100.0
13.00 60.0 4000

Run Time: 13.0 minutes

Equilibration Dhelay: 3,00 minutes

Flow Rate: 1,40 mL/minute

Injection Volume: 0.0 pl

Wavelength: 260 nm

Retention Time: approzimately 7.4 minutes
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Concentration and Homogeneity Sample Analysis -
The Hershberger Bioassay (OPPTS 890.1400) and
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and phase report presented for “Concentration and Homogeneity Sample Analysis -
The Hershberger Bioassay (OPPTS 890.1400) and Pubertal Development and Thyroid
Function in Intact Juvenile/Peripubertal Male Rats; 2-Ethylhexyl Paraben" were produced
and compiled in accordance with all pertinent U.S. Environmental Protection Agency (EPA)
Good Laboratory Practices as set forth under the Federal Insecticide, Fungicide and Rodenticide
Act (40 CFR, Part 160) and as compatible with OECD Principles of Good Laboratory Practice
(OECD, 1998) with the following exception:

. The study was conducted using a vendor-supplied reference substance with a non-GLP

certificate of analysis that did not include an expiration date.

SMITHERS VISCIENT
WW 7 Jund_ 2o
Xianai Wu, Ph.D., DABT Date

Principal Investigator
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QUALITY ASSURANCE STATEMENT

The study conduct, raw data and phase report for “Concentration and Homogeneity Sample
Analysis - The Hershberger Bioassay (OPPTS 890.1400) and Pubertal Development and
Thyroid Function in Intact Juvenile/Peripubertal Male Rats; 2-Ethylhexyl Paraben" were
inspected by the Quality Assurance Unit (QAU) at Smithers Viscient to determine adherence
with the study protocol and laboratory standard operating procedures. This phase report
accurately reflects the raw data. Dates of study inspections, inspection types, and dates reported

to the Study Director and to Management are listed below.

Inspection Date Inspection Reported to Study
Type Director/Management
17 February 2016 In-Life: Sample Dilution 18 February 2016
19-20 April 2016 Data Audit 20 April 2016
23 May 2016 Draft Report 23 May 2016
3, 6 June 2016 Final Report 6 June 2016
SMITHERS VISCIENT

QJA]‘\/@\,’UQ /\(‘(“\M\/\D %) &u\m& 2 06\p

Jeuha Chicoine Date
ualify Assurance Auditor
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KEY STUDY PERSONNEL

The following Smithers Viscient personnel were responsible for the conduct of the work and

reporting of the study phase results.

Xianai Wu, Ph.D., DABT Principal Investigator, Senior Chemist

Silviane Alves Chemistry Technician 1L
Daniel P. Benza Chemistry Technician II
Alexis Zelkan Chemistry Technician IT
Helen Flavin, Ph.D. Technical Report Writer
Paul Reibach, Ph.D. Director, Chemistry
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1.0 INTRODUCTION AND STUDY SUMMARY

Dose formulations of 2-ethylhexyl paraben in corn oil were prepared by Integrated Laboratory
Systems, Inc. (ILS) and shipped to Smithers Viscient for analysis, where they were received on

the following dates at the following nominal concentrations:

e 26 January 2016 (nominal concentrations of 50.0, 100, 150, and 200 mg/mL and control)
[ILS 10005.0103]

e 17 February 2016 (nominal concentrations of 50.0, 100, 150, and 200 mg/mL and control)
[ILS 10005.0102]

e 4 March 2016 (nominal concentrations of 50.0, 100, 150, and 200 mg/mL and control)
[ILS 10005.0102]

The number of samples received and analyzed is described in Section 2.7. Samples were

analyzed for verification of concentration and homogeneity in duplicate.

Analytical results (mean percent recovery and coefficient of variation) for the 2-ethylhexyl

paraben samples in corn oil are summarized in the following tables:

Samples received on 26 January 2016 [ILS 10005.0103]

Nominal Sample Concentration Mean Percent Recovery Coefficient of Variation
(mg/mL) s
50.0 96.5 1.13
100 95.2 1.26
150 92.4 2.33
200 90.4 6.20

Samples received on 17 February 2016 [ILS 10005.0102]

Nominal Sample Concentration

(mg/mL) Mean Percent Recovery Coefficient of Variation
50.0 99.5 3.76
100 99.2 4.88
150 99.4 2.27
200 98.5 2.90
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Samples received on 4 March 2016 [ILS 10005.0102]

J, inal S 1 t i
h " (mrglicl‘.,) ration Mean Percent Recovery Coefficient of Variation
50.0 90.5 4.82
100 87.9 2.20
150 924 2.85
200 9 5.36

All control samples were below the limit of quantitation (LOQ) for each sample set analyzed.

2.0 MATERIALS AND METHODS

2.1 Study Phases

This analytical study phase was conducted in support of the ILS protocols entitled “The
Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben” (ILS study # 10005.0103) and
“Pubertal Development and Thyroid Function in Intact Juvenile/Peripubertal Male Rats;
2-Ethylhexyl Paraben” (ILS study # 10005.0102).

Study 10005.0103 was initiated on 21 January 2016, while study 10005.0102 was initiated on

6 January 2016, the day the Study Director signed the protocols, and was completed on the day
the Study Director signed the final report. The analytical phases of the study were conducted
from 26 to 27 January 2016 for study 10005.0103 and 17 February to 4 March 2016 for study
10005.0102 at Smithers Viscient (SMV), located in Wareham, Massachusetts. All raw data and
the original final phase report produced during this study will be transferred to ILS, Inc. at

issuance of the final report for archival purposes.

2.2 Reference Substance

The reference substance, 2-ethylhexyl paraben, was received on 18 December 2015 from

Research Triangle Institute, Durham, North Carolina. The following information was provided:
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Name: 2-ethylhexyl paraben

Synonym: 2-ethylhexyl 4-hydroxybenzoate

Lot No.: 7CZZ0

CAS No.: 5153-25-3

Purity: 99.3% (Certificate of Analysis, Appendix 1)

Expiration Date: Not Available

Upon receipt at Smithers Viscient, the reference substance (SMV No. 7995) was stored at room
temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the reference substance.

Determination of stability and characterization, verification of the reference substance identity, -
maintenance of records on the reference substance, and archival of a sample of the reference

substance are the responsibility of the Study Sponsor.

2.3 Standard Reagents

All chemicals used were at least reagent grade from commercial sources.

2.4 Preparation of Stock Solutions
24.1 ILS 10005.0103

Primary stock solutions were typically prepared as described in the table below:

Primar Amount Amount Stock Final Primary Stock
Stock l%)’ Weighed (g), Net Weighed (g), as Solvent Volume Concentration Primary Stock Use
b * Weight Active Ingredient (mL) (mg/L)
7995C 0.05040 0.05005 Acetonitrile 50.0 1000 Secondary stock
solutions
7995D 0.1260 0.1251 Acstone 25.0 5000 Quality Control Samples
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Secondary stock solutions were typically prepared as described in the table below:

Fortifyin Fortifying Stock Volume of Final Stock Stock
St cl?l})g Concentration Fortification Volume Solvent StockID [ Concentration Stock Use
° (mg/L) (mL) (mL) (mg/L)
7995C 1000 0.500 50.0 7995C-1 10.0 Calibration Standards
Acetonitrile
7995C 1000 5.00 50.0 7995C -2 100 Calibration Standards

Stock solutions were stored in a refrigerator in amber glass bottles fitted with Teflon®-lined caps

until use.

24.2 ILS 10005.0102

Primary stock solutions were typically prepared as described in the table below:

Pri Amount Amount Stocl Final Primary Stock
rimary Weighed (g), Net Weighed (g), as ock Volume Concentration Primary Stock Use
Stock ID Solvent Y
Weight Active Ingredient (mL) (mg/L)
7995C 0.05040 0.05005 Acctonitrils 50.0 1000 Secondary stook
solutions

7995D 0.1260 0.1251 Acetone 25.0 5000 Quality Control Samples

7995K 0.05035 0.5000 Acetonitrile 50.0 1000 Seoondary stook

solutions
79951, 0.1259 0.1250 Acetone 25.0 5000 Quality Control Samples
Secondary stock solutions were typically prepared as described in the table below:
. Tortifying Stock Volume of Final Stock
" “oncentration ‘ortification olume tock ID Concentration Stock Use
to | rotision | Vo | S| s
{mg/L) (mL) (mL) (mg/L)
T7995C 1000 0.500 50.0 7995C-1 10.0 Calibration Standards
Acetonitrile
T995C 1000 5.00 50.0 T995C-2 100 Calibration Standards
7995K . 1000 0.500 50.0 T995K-1 10.0 Calibration Standards
Acetonitrile
T995K 1000 5.00 50.0 T995K -2 100 Calibration Standards

Stock solutions were stored in a refrigerator in amber glass bottles fitted with Teflon®-lined caps

until use.
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2.5 Preparation of Calibration Standards

The calibration standards were prepared in acetonitrile using the 10.0 mg/L secondary stock
solution to yield concentrations of 0,0500, 0.100, 0.250, 0.500 mg/L. and the 100 mg/L secondary
stock solution to yield concentrations of 1.00 and 2.50 mg/L.

2.6 Quality Control Sample Fortification
2.6.1 ILS 10005.0103

Three quality control (QC) samples were individually prepared in com oil. The 1.00 mg/mL QC

samples were prepared by fortifying com oil with the 5.00 mg/mL primary stock solution of

2-ethylhexyl paraben. The remaining QC samples were prepared by adding the appropriate

amount of test material to corn oil as described in the table below:

Mass of Mass of Corn Oil Final QC Sample
Sample ID 2-ethylhexyl paraben | 2-ethylhexyl paraben Volume Concentration
(® (g as a.i) (mL) (mg/mL})
QC#2 0.2022 0.2008 2.00 100
QC#3 0.4028 0.4000 2.00 200
2.6.2 ILS 10005.0102

Three quality control (QC) samples were individually prepared in corn oil. The 1.00 mg/mL QC

samples were prepared by fortifying corn oil with the 5.00 mg/mL primary stock solution of

2-ethylhexyl paraben. The remaining QC samples were prepared by adding the appropriate

amount of test material to corn oil as described in the table below:

Mass Range of Mass Range of Corn Oil Final QC Sample
Sample ID 2-ethylhexyl paraben | 2-ethylhexyl paraben Volume Concentration
(g (g as a.i) (mL) (mg/mL)
QC 2 0.2018 —0.2021 0.2004 — 0.2007 2.00 100
QCH#3 0.4033 — 0.4037 0.4005 — 0.4009 2.00 200
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2.7 Sample Receipt and Dilution
2.7.1 ILS 10005.0103

On 26 January 2016, more than 2.0-mL aliquots of two conirol samples (0.0 mg/mL) and

four dose formulation concentrations at 50.0, 100, 150 and 200 mg/mL (sampled from the top,
middle and bottom for a total of three samples at each concentration) were received cold on ice
packs by Smithers Viscient from ILS. Upon arrival, samples were opened, inspected, and
checked against the enclosed shipping form. All dose formulation samples were processed and
analyzed in duplicate for verification of concentration and homogeneity within 24 hours of

receipt,

Samples were mixed well prior to analysis, A 2.0-mL aliquot of each sample was quantitatively
transferred to separate 50.0-mL disposable glass vials using disposable glass pipets. Samples
were diluted in duplicate, first with hexane, followed by acetone, and finally with acetonitrile,
These duplicate aliquots were distinguished using the notations “-1” and “-2” to create unique
sample identifiers. A representative dilution scheme based on nominal concentration of the dose

formulations received is presented in the table below:

. Final
Nominal Sample Final Volume Sample Volume Sample Final ‘l’nlume -
Sample . with Dilution
. Volume with Hexane Volume with Volume L
Concentration Acetonitrile Factor
(mL) (mL) (mL) Acetone (mL)
(mg/mL) (mlL) (mL)
0.00 2.00 50.0 0.500 10.0 2.00 10.0 2,500
0.200 10.0 0.100 10.0 125,000
300 200 300 0.200 10.0 0.100 10.0 125,000
0.100 10.0 0.100 10.0 250,000
100 2.00 00 0.100 10.0 0,100 10.0 250,000
0.150 20.0 0.100 10.0 333,333
150 2.00 300 0.150 200 0.100 100 33333
0.100 200 0.100 10.0 500,000
200 200 300 0.100 200 0.100 10.0 500,000
QC#1 (1.00) 2.00 50.0 0.500 10.0 2.00 10.0 2,500
QC#2 (100) 2.00 50.0 0.100 10.0 0.100 10.0 250,000
QC#3 (200) 2.00 50.0 0.100 200 0.100 10.0 500,000
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2.7.2 ILS 10005.0102

On 17 February and 4 March 2016, more than 2.0-mL aliquots of two control samples

(0.0 mg/mL) and four dose formulation concentrations at 50.0, 100, 150 and 200 mg/mL
(sampled from the top, middle and bottom for a total of three samples at each concentration)
were received cold on ice packs by Smithers Viscient from ILS. Upon arrival, samples were
opened, inspected, and checked against the enclosed shipping form. All dose formulation
samples were processed and analyzed in duplicate for verification of concentration and

homogeneity within 24 hours of receipt.

Samples were mixed well prior to analysis. Duplicate 1.0-mL aliquots of each sample were
quantitatively transferred to separate 50.0-mL disposable glass vials using disposable glass
pipets. These duplicate aliquots were distinguished using the notations “-1” and “-2” to create
unique sample identifiers. Samples were diluted first with hexane, foll_owed by acetone, and
finally with acetonitrile. A representative dilution scheme based on nominal concentration of the

dose formulations received is presented in the table below:

. Final -
)‘lgmmnal Sample Final Volume Sample Volume Sample Final Yulume —
Sample Vol . Vol it Vol with Dilution
Concentration olme with Hexane olume wit olume Acetonitrile Factor
(mL) (mL) (mL) Acetone (mL)
(mg/mL) (mL) (mL)
0.00 1.00 25.0 0.500 10.0 2.00 10.0 2500
50.0 1.00 25.0 0.200 10.0 0.100 10.0 125,000
100 1.00 25.0 0.100 10.0 0.100 10.0 250,000
150 1.00 25.0 0.150 20.0 0.100 10.0 333,333
200 1,00 25.0 0.100 20.0 0.100 10.0 500,000
QC#1 (1.00) 2.00 50.0 0.500 10.0 2.00 10.0 2500
QC#2 (100) 2.00 50.0 0.100 10.0 0.100 10.0 250,000
QC#3 (200) 2.00 50.0 0.100 20.0 0.100 10.0 500,000
2.8 Analysis

Samples were analyzed for 2-ethylhexyl paraben using high performance liquid chromatographic
(HPLC/UV) analysis based on methodology validated at Smithers Viscient. The method
validation study was conducted prior to the initiation of the definitive test and established an

average recovery of 105% = 3.21% from cormn oil (Wu, 2016). Defined limits for acceptance of
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quality control sample performance in subsequent studies were set at 70 to 120%. Conditions
and procedures used throughout the analysis of samples during this study were similar to those

used in the method validation study.

2.8.1 Equipment
2.8.1.1  ILS 10005.0103

Instrument: Agilent Series 1100/G1311A quaternary solvent pump
Agilent Series 1100/G1313 A autosampler
Agilent Series 1100/G1314A variable wavelength detector
Agilent Series 1100/G1322A vacuum degasser
Agilent ChemStation ECM Version B.04.02 software for
data acquisition

2.8.1.2  ILS 10005.0102

Samples analyzed 17 February 2016:

Instrument: Agilent Series 1260/G1311B quaternary solvent pump with
integrated degasser
Agilent Series 1260/G1329B autosampler
Agilent Series 1260/G4212 variable wavelength detector
Agilent ChemStation ECM Version B.04.03 software for
data acquisition

Samples analyzed 4 March 2016:

Instrument: Agilent Series 1100/G1310A quaternary solvent pump
Agilent Series 1100/G1313A autosampler
Agilent Series 1100/G1314A variable wavelength detector
Agilent Series 1200/G1379B vacuum degasser
Agilent ChemStation ECM Version B.04.02 software for
data acquisition
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2.8.2 Instrumental Conditions

The high performance liquid chromatographic (HPLC/UV) analysis was conducted utilizing the

following instrumental conditions:

Column: Agilent Zorbax SB-C18, 3.5 um, 75 x 4.6 mm

Mobile Phase (A): 0.05% phosphoric acid in purified reagent water

Mobile Phase (B): 100% acetonitrile

Gradient: Time (min.)  Solvent A (%)  Solvent B (%)
0.00 60.0 40.0
1.00 60.0 40.0
10.00 0.00 100.0
12.00 0.00 100.0
13.00 60.0 40.0

Run Time: 13.0 minutes

Equilibration Delay: 3.00 minutes

Flow Rate: 1.40 mL/minute

Injection Volume: 50.0 uL

Wavelength: 260 nm

Retention Time: approximately 7.4 minutes

Note: The HPLC systems used for the sample analyses are comparable to one another, with

analogous software and hardware.

3.0 RESULTS AND DISCUSSION

3.1 ILS 10005.0103

Analytical results for the dose formulation samples received on 26 January 2016 are presented in
Table 1. The mean measured concentrations were 48.3, 95.2, 139, and 181 mg/mL, for the
homogeneity samples (50.0, 100, 150, and 200 mg/mL nominal), respectively. Dose formulation
samples recovered with an average and coefficient of variation of 96.5 + 1.13% for 50.0 mg/mL,
95.2 + 1.26% for 100 mg/mL, 92.4 + 2.33% for 150 mg/mL, and 90.4 + 6.20% for 200 mg/mL

with all controls below the limit of quantitation (LOQ).
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Analysis of QC samples resulted in recoveries ranging from 99.3 to 102% (N = 3) of the nominal
fortified concentrations (1.00, 100 and 200 mg/mL). Since all dose formulation mean
concentrations recovered within 15% of the target concentration, with a coefficient of variation
less than 15%, it can be determined that the appropriate dose concentration verification and

homogeneity was achieved for each dose formulation sample received on 26 January 2016.

Representative chromatograms from the analysis of a calibration standard, a control, a mid-
concentration dose formulation sample, a high-concentration dose formulation sample and a QC
sample are presented in Figure | through Figure 5. A typical regression analysis for 2-ethylhexyl

paraben is presented in Figure 6.

3.2 ILS 10005.0102

Analytical results for the dose formulation samples received on 17 February 2016 are presented
in Table 2. The mean measured concentrations were 49.8, 99.2, 149, and 197 mg/mL, for the
homogeneity samples (50.0, 100, 150, and 200 mg/mL nominal), respectively. Dose formulation
samples recovered with an average and coefficient of variation of 99.5 +3.76% for 50.0 mg/mL,
99.2 + 4.88% for 100 mg/mL, 99.4 £ 2.27% for 150 mg/mL, and 98.5 + 2.90% for 200 mg/mL
with all controls below the limit of quantitation (LOQ).

Analysis of QC samples resulted in recoveries ranging from 98.8 to 100% (N = 3) of the nominal
fortified concentrations (1.00, 100 and 200 mg/mL). Since all dose formulation mean
concentrations recovered within 15% of the target concentration, with a coefficient of variation
less than 15%, it can be determined that the appropriate dose concentration verification and

homogeneity was achieved for each dose formulation sample received on 17 February 2016.

Representative chromatograms from the 17 February 2016 analysis of a calibration standard, a

control, a mid-concentration dose formulation sample, a high-concentration dose formulation
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sample and a QC sample are presented in Figure 7 through Figure 11. A typical regression

analysis for 2-ethylhexyl paraben is presented in Figure 12.

Analytical results for the dose formulation samples received on 4 March 2016 aré presented in
Table 3. The mean measured concentrations were 45.2, 87.9, 139, and 183 mg/mL, for the
homogeneity samples (50.0, 100, 150, and 200 mg/mL nominal), respectively. Dose formulation
samples recovered with an average and coefficient of variation of 90.5 + 4.82% for 50.0 mg/mL,
87.9 4 2.20% for 100 mg/mL, 92.7 = 2.85% for 150 mg/mL, and 91.7 & 5.36% for 200 mg/mlL.
with all controls below the limit of quantitation (LOQ),

Analysis of QC samples resulted in recoveries ranging from 95.6 to 102% (N = 3) of the nominal
fortified concentrations (1.00, 100 and 200 mg/mL). Since all dose formulation mean
concentrations recovered within 15% of the target concentration, with a coefficient of variation
less than 15%, it can be determined that the appropriate dose concentration verification and

homogeneity was achieved for each dose formulation sample received on 4 March 2016.

Representative chromatograms from the 4 March 2016 analysis of a calibration standard, a
control, a mid-concentration dose formulation sample, a high-concentration dose formulation
sample and a QC sample are presented in Figure 13 through Figure 17. A typical regression

analysis for 2-ethylhexyl paraben is presented in Figure 18.
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Table 1. ILS 10005.0103: Analytical results for measuring the concentration
of 2-ethylhexyl paraben in dose formulation samples received on
26 January 2016.
SMV Nominal Measured Percent of
Sample Sample Type Concentration Concentration Nominal
1D (mg/mL) (mg/mL)

15-206-14T-1° Homogeneity - Control 0.00 <0.122° NA®
15-206-14T-2* Homogeneity - Control 0.00 <0.122 NA
15-206-14B-1* Homogeneity - Control 0.00 <0.122 NA
15-206-14B-2" Homogeneity - Control 0.00 <0.122 NA
15-172-71T-1 Homogeneity - Top 50.0 49.2 98.4
15-172-71T-2 Homogeneity - Top 50.0 48.0 96.1
15-172-71M-1 Homogeneity - Middle 50.0 48.3 96.5
15-172-71M-2 Homogeneity - Middle 50.0 484 96.8
15-172-71B-1 Homogeneity - Bottom 50.0 48.1 96.2
15-172-71B-2 Homogeneity - Bottom 50.0 47.6 95.1
Mean 483 96.5
Std Dev 0.547 1.09
%CV L13 113
15-172-72T-1 Homogeneity - Top 100 94.1 94.1
15-172-72T-2 Homogeneity - Top 100 94.9 94.9
15-172-72M-1 Homogeneity - Middle 100 96.4 96.4
15-172-72M-2 Homogeneity - Middle 100 96.5 96.5
15-172-72B-1 Homogeneity - Bottom 100 95.6 95.6
15-172-72B-2 Homogeneity - Bottom 100 93.5 93.5
Mean 95.2 95.2
Std Dev 1.20 1.20
%CV 1.26 126
15-172-73T-1 Homogeneity - Top 150 138 91.9
15-172-73T-2 Homogeneity - Top 150 140 93.2
15-172-73M-1 Homogeneity - Middle 150 134 89.5
15-172-73M-2 Homogeneity - Middle 150 136 90.5
15-172-73B-1 Homogeneity - Bottom 150 141 93.7
15-172-73B-2 Homogeneity - Bottom 150 143 95.3
Mean 139 924
Std Dev 3.23 2.15
%CV 2.33 2.33
15-172-74T-1 Homogeneity - Top 200 170 84.9
15-172-74T-2 Homogeneity - Top 200 170 84.8
15-172-74M-1 Homogeneity - Middle 200 179 89.7
15-172-74M-2 Homogeneity - Middle 200 177 88.7
15-172-74B-1 Homogeneity - Bottom 200 193 96.6
15-172-74B-2 Homogeneity - Bottom 200 195 97.7
Mean 181 90.4
Std Dev 11.2 5.60
%CV 6.20 6.20
C01-16-92 QC #1 1.00 0.993 99.3¢
C01-16-95 QC#2 100 101 101°
C01-16-96 QC#3 200 203 102°

Two control samples (ILS code 15-206-14) were received. SMV assigned unique sample identifiers.

Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for each analysis is dependent upon the
regression, the area of the low standards and the dilution factor of the controls.

¢ NA = Not Applicable.

This quality control sample was prepared on 26 January 2016 and reinjected to demonstrate storage stability of the homogencity samples.
These quality control samples were prepared on 27 January 2016.

Notes: Results were calculated using the actual analytical (unrounded) results and not the rounded values presented in this table.
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Figure 1. ILS 10005.0103: Representative chromatogram of a 0.500 mg/L
calibration standard used for quantification of 2-ethylhexyl paraben
during the analysis of dose formulation samples.

Data File D:\CHEMlZ\...397!-611E_HCKOG_RB_INTERVAL1_27JAN16 2016-01-27 14-02-15\005-0601.D
. Sample Name: Standard 4-sys

Acg. Operator : Daniel Benza Seq. Line : 6

Acg. Instrument : Instrument 1 Location : Vial s

Injection Date : 1/27/2016 3:32:25 BM Inj : 1

Inj Volume : $0.0 ul

Acq. Method : D:\CHEM32\1\DATA\13974-6118_HOMOG_RE_INTERVALL_27JANL6 2016-~01-27 14-02-
15\2-ETHYL HEXYL PARABEN_50UL uv.m

Last changed + 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : D:\CHEMJZ\].\DATA\13974—6113_HOMOG__RE_INTERVAL1_27JAN15 2016-01-27 14-02-
15\2~ETHYL HEXYL I_50UL _UV.M ( Method)

Last changed : 1/28/2016 8:01:02 AM by Daniel Benza

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.S5um 75 x 4.6mm, gradient

analysis, Solvent A: 0,05% K3P04 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECHM Sexrver + http://831007/8a)
ECM Operator : Daniel Benza
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-5118\Data\13974-slle_HOMOG_RB_

INTERVALL_27JAN16 2016-01-27 14-02-15.SC.SSTzip

ECM Version £.3
T VWD1 A, Wavelength=250 nm (13974-6116_HOMOG_RE_[NTERVALT_27JANT6 2016-01-27 14-02-16\005-0601.0)

mAU 3
16
4 §
12+ T
104
. l
| P
6] i :
24 ‘” i
Y\ Y | AN
W
2 | r ) r T T
2 4 ] & 10 12___min
Area Percent Report
Sorted By 1 Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type Width Area Height Arxea
# {min] fmin] mAU  +s [mAU ] ¥

weoefenae P e foreseneans [ memnes e !

1 7.407 BB 0.0822 62.99947 11.89482 100.0000

Totals : 62.99947 11,89482

#4+% End of Report #***

Instrument 1 1/28/2016 8:01:51 AM Daniel Benza Page l1of 1
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Figure 2. ILS 10005.0103: Representative chromatogram of a control sample
used for quantification of 2-ethylhexyl paraben during the analysis
of dose formulation samples.

Data File D:\CHEHBZ\.,.3574—511B_HOMOG_RB_INTBRVALI_Z'IJANIS 2016-01-27 14-02-15\009-1001.D
Sample Name: 15-206-14T-1-gys

Acq. Operator : Daniel Benza Seq. Line : 10
Acq. Instrument : Instrument 1 Location : vial 9
Injection Date : 1/27/2016 4:43:12 PM Inj : 1
Inj Volume : 50.0 pl
Acqg. Method : Dx\CHEMZZ\]\DATA\IBS'M-Sllﬁ_HomG_RE_INTBRVALl_}7\7AN15 2016-01-27 24-02-
15\2-ETHYL HEXYL PARABEN_50UL _UV.M
Last changed 1 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : D:\CHEMBZ\I\DATA\l]974—6118_}-[0HOG_RE_INT2RV&L1_27JAN].6 2016-01-27 14-02-
15\2-ETHYL HEXYL PARABEN 50UL _UV.M (Sequence Method)

Last changed 1 1/28/2016 8:01:02 AM by Daniel Benza

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5pm 75 x 4.6mm, gradient
analysis, Solvent A: 0,05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECM Server : http://8s51007/ssl
ECM Operator : Daniel Benza
ECM Path ¢ Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_RE_

INTERVALL_27JAN16 2016-01-27 14-02-15. 8C.88Izip

ECM Versicn

s 3
7T \WDT A, Wavalength=260 nm (1397461 18_HOMOG_RE_INTERVAL1_37JANT6 2016-01-37 14:02-1 51009-7001.0)

Arxea Percent Report

Sorted By H Signal
Multipliex: : 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

No peaks found

*** End of Report ###

Instxument 1 1/28/2016 8:02:04 AM Daniel Benza Page 1 of 1
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Figure 3.

ILS 10005.0103: Representative chromatogram of a 100 mg/mL,

nominal dose formulation sample fortified with 2-ethylhexyl

paraben.

Data File D:\CHEM32\...31874-6118_HOMCG_RE_INTRRVALL 27JAN16 2016-01-27 14-02-15\021-2201.D

Sample Name: 15-172-72M-l-sys

Acq. Operator : Daniel Benza Seq. Line : 22

Acqg., Instrument : Instrument 1 Location : vial 21

Injection Date : 1/27/2016 8:15:35 PM Inj : 1
Inj Volume : 50.0 pl

Acq. Method
15\2~ETHYL HEXYL PARABEN_S0UL _UV,M
Last changed 3 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method

1 D:\CHEMJ2\l\DJ\TA\lBﬂ'.M-EllﬂiHOHUGiﬂi'_INTBRVﬂLl_Z'IJANJ.E 2016-01-27 14-02-

D:\CHEM32\1\DATA\13974-6118_HOMOG_RE INTERVAL1 27JAN16 2016-01-27 14-02-

15\2-ETHYL HEXVL PARABEN_ 50UL _UV.M {Sequence Method)

Last changed f
Method Info

1/28/2016 8:01:02 AM by Daniel Benza

i 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5gm 75 x 4.6mm, gradient

analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/

min, 260nm, ambient
ECM Server ¢ http://8s1007/ssl
ECM Operator : Daniel Benza
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG RE _
INTERVAL1 27JAN16 2016-01-27 14-02-15,58C,88Izip
ECM Version . ~ .
VWD A Wavelength=260 nm (13574-6118_HOMOG RE_TNTERVALT_27JANTS 2016-01-27 14-02-15021-2201.0)
mAU I
16 ‘
14 - ‘
12 . n
‘ | 3
104 | I
% f ]
1l |
4 | !
A R
0d-ml e — s
PR S N i - Y . ,
S ] a 10 12 mig
Area Percent Report
Borted By Signal
Multiplier: 1 1.0000
Dilutiony i 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type Width Area Helght Area
# [min] [min] mAU  #s [mAU ] Y
e R B L I P !
1 7.413 BB 0. 4 47.89554 9.00371 100.0000
Totals 47.89554 9.00971
##* End of Reporxt ###
Instxument 1 1/28/2016 8:02:45 AM Daniel Benza Page 1 of 1
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Figure 4. ILS 10005.0103: Representative chromatogram of a 200 mg/mL,
nominal dose formulation sample fortified with 2-ethylhexyl
paraben.

Data File D:\CHEM32\. ..3974~6115__HOMOG_RE~ZNTERVAL1_27JAN).6 2016-01-27 14-02-15\034-3501.D
. Sample Name: 15-172-74M-2-sys

Acqg. Operator : Daniel Benza Seq. Line : 35
Acq. Instrument : Instrument 1 Location : vial 34
Injection Date : 1/28/2016 12:05:35 AM Inj : T
Inj Volume : 50.0 pl
Acq. Method H D:\CHSMJ2\1\DA'I‘R\1397G-G118_HOMOG_RE_INTBRVAL1_27m16 2016-01-27 14-02-
15\2-ETHYL HEXYL PARABEN_50UL _UV.M
Last changed i 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : D:\CHEM32\1\DATA\13974-6118_HOMOG_RE_INTERVALL_27JAN16 2016-01-27 14-02-
15\2-ETHYL: HEXYL PARABEN_S0UL _UV.M (Sequence Methed)

Last changed : 1/28/2016 8:01:02 AM by Daniel Benza

Method Info + 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5pm 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3FO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

RBCM Server : http://ss1007/s81
ECM Operator : Daniel Benza
ECM Path ;. Chemistry\2-ethyl hexyl paraben\13974-6115\Data\13974-5118_HOMOG_RS_

INTERVALL_27JAN16 2016-01-27 14-02-15.SC. §8Izip
ECM Version

: 3
O1A, Wavelengin=250 am (13874-6118_HONOG_RE_INTERVALT. Z7JANTE 2016:01+27 14-02-95034-3501. .’n)—i

mAU ] |
16| |
14 ] i
12 o
10 "3 |
| | .
] | !| |
a1 J
= J S
o ) [V S seeseer o eaed e e e
2 ) ; o 2 SR . R SR
— 2. 4 N 6 sz 8 10 12 _Lnﬂ
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: L 1.0000
Use Multiplier & Dilution Factor with ISTDs
8ignal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type Width Area Height Area

#  Imin] [min] wAU +*s (AU ] %
———— | ——- i

7 | |
1 7.412 BB 0.0827 44.09586  §.25457 100.0000

Totals : 44.09586 8.25457

#%* End of Report k#*

Instrument 1 1/28/2016 8:03:29 AM Daniel Benza Page 1 of 1
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Figure S. 1LS 10005.0103: Representative chromatogram of a 100 mg/mL QC
sample in corn oil fortified with 2-ethylhexyl paraben.

Data File D:\CHEM32\. ..3974-6118_HOMOG_RE_INTERVALL_ 27JAN16 2016-01-27 14-02-15\038-3901.D
Sample Name: C01-16-95

Acqg. Operator : Daniel Benza Seq. Line : 39
Acqg. Instrument : Instrument 1 Location : Vial 38
Injection Date : 1/28/2016 1:16:20 AM Inj : 1
Inj Volume : 50.0 ul
Acq. Methed H D:\CHEMBZ\1\DATA\13974~6118_HOMOG_RB_INTERV)\L1_27JAN16 2016~01-27 14-02-
15\2-ETHYL HEXYL PARABEN 50UL _UV.M
Last changed : 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : D:\CHBM32\1\DATA\13974—SllB_HO!VK)G_RE_INTERVALl_Z'IJANIG 2016-01-27 14-02-
15\2-ETHYL HEXYL PARABEN 50UL _UV.M (Sequence Method)

Last changed : 1/28/2016 8:01:02 AM by Daniel Benza

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECM Server : http://ssl007/ssl
ECM Operator : Daniel Benza
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_RE_
INTERVAL1_27JAN16 2016-01-27 14-02-15.SC.8SIzip
ECM Version 3 .
[ VWD1 A, Wavelengih=260 nm (13974-6118_HOMOG_RE_INTERVAL1_27JANT6 2016-01-27 14-02-15038-3901.
mAU
16
14 1 |
123 g i
10] 3
’ !
|
4 ’ l i
2 ! | f
0 | k R e T T e
Forl ) SR R i
25— : rs —— ; oo
2 4 ot 8 .10 A2 min
Area Percent Report
Sorted By ] Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
8ignal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type width Area Height Area
4 [min] [min} mAU  *s (mau ) %

|
1 7.430 BB 0.0809 50.34643 9.47184 100.0000

Totals : 50.34643 9.47194

**+ End of Report *##*

Instrument 1 1/28/2016 8:03:43 AM Daniel Benza Page 1 of 1
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Figure 6. ILS 10005.0103: A typical regression analysis for the calibration
standards used to quantitate 2-ethylhexyl paraben during analysis of
dose formulation samples.

w50 Linear Regression Analysis

300 +

250

200

Response

150

100

50

0.000 0.500 1.000 1.600 2.000 2.500 3.000
Concentration

R*=0.99994
y =122.833x +0.5304

Standard Standard
Concentration Response
mg/L Area
0.0500 6.56745
0.100 12.62591
0.250 31.00886
0.500 62.99947
1.00 122.08902
2.50 306.63745
0.0500 6.45024
0.100 12.75475
0.250 31.12635
0.500 63.36967
1.00 122.77820
2.50 308.88821
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Table 2. ILS 10005.0102: Analytical results for measuring the concentration
of 2-ethylhexyl paraben in dose formulation samples received on
17 February 2016.
SMV Nominal Measured Percent of
Sample Sample Type Concentration Concentration Nominal
1)) (mg/mL) (mg/mL)
15-206-20A-1 Homogeneity - Control 0.00 <0.113% NA®
15-206-20A-2 Homogeneity - Control 0.00 <0.113 NA
15-206-20B-1 Homogeneity - Control 0.00 <0.113 NA
15-206-20B-2 Homogeneity - Control 0.00 <0.113 NA
15-172-75T-1 Homogeneity - Top 50.0 32.0 104
15-172-75T-2 Homogeneity - Top 50.0 52.0 104
15-172-75M-1 Homogeneity - Middle 50.0 48.0 96.1
15-172-7T5M-2 Homogeneity - Middle 50.0 48.8 91.7
15-172-75B-1 Homogeneity - Bottom 50.0 497 99.4
15-172-75B-2 Homogeneity - Bottom 50.0 47.9 95.8
Mean 49.8 99.5
Std Dev 1.87 3.74
%CV 3.76 3.76
15-172-76T-1 Homogeneity - Top 100 99.7 99.7
15-172-76T-2 Homogeneity - Top 100 92.0 92.0
15-172-7T6M-1 Homogeneity - Middle 100 105 105
15-172-76M-2 Homogeneity - Middle 100 98.9 98.9
15-172-76B-1 Homogeneity - Bottom 100 104 104
15-172-76B-2 Homogeneity - Bottom 100 95.8 95.8
Mean 99.2 99.2
Std Dev 4.84 4.84
%CV 4.88 4.88
15-172-77T-1 Homogeneity - Top 150 152 102
15-172-77T-2 Homogeneity - Top 150 154 103
15-172-TTM-1 Homogeneity - Middle 150 147 98.2
15-172-T7M-2 Homogeneity - Middle 150 146 97.0
15-172-77B-1 Homogeneity - Bottom 150 149 99.2
15-172-77B-2 Homogeneity - Bottom 150 147 97.8
Menn 149 99.4
Std Dev 3.39 2.26
%CV 227 227
15-172-78T-1 Homogencity - Top 200 199 99.6
15-172-78T-2 Homogeneity - Top 200 195 97.4
15-172-78M-1 Homogeneity - Middle 200 208 104
15-172-7T8M-2 Homogeneity - Middle 200 193 96.6
15-172-78B-1 Homogeneity - Bottom 200 192 96.1
15-172-78B-2 Homogeneity - Bottom 200 195 97.6
Mean 197 98.5
Std Dev 5.72 2.86
%CV 2.90 2.90
C02-16-110 QC#1 1.00 0.988 98.8
C02-16-111 QC #2 100 99.2 99.2
C02-16-112 QC #3 200 200 100

Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for each analysis is dependent upon the
regression, the arca of the low standards and the dilution factor of the controls.
®  NA =Not Applicable,

Notes:  Resulls were calculated using the actual analytical (unrounded) results and not the rounded values presented in this table
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Figure 7.

ILS 10005.0102 (17 February 2016): Representative chromatogram
of a 0.500 mg/L calibration standard used for quantification of
2-ethylhexyl paraben during the analysis of dose formulation
samples.

Data File C:\CHEM32\1\DATA\13974-6118_HOMOG_2_17FEBL6é 2016-02-17 14-31-07\005-0601.D
Sample Name: Standard 4

Acq. Operator : Daniel Benza Seq. Line : 6
Acq. Instrument : HPLC 2-1 Location : Vial 5
Injection Date : 2/17/2016 4:02:55 PM Inj 1
Inj Volume : 50.000 pl
Acq. Method : C:\CHEM32\1\DATA\13974-6118_HOMOG_2_17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL PARABEN_DAD_SOUL_2-1.M
Last changed : 12/9/2015 1:35:40 PM by System

Analysis Method : C:\CHEM32\1\DATA\13974-6118_HOMOG_2 17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL, PARABEN DAD 50UL_2-1.M (Sequence Method)

Last changed : 2/25/2016 2:31:38 PM by Daniel Benza

Method Info : SMV#7945, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient analysis,
Solvent A: 0.05% H3FPO4 in PRW, Solvent B: 100% ACN, 1.4 mL/min, 260nm,
ambient

RCM Server : http://8s81007/ssl

ECM Operator : Daniel Benza
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_2_
17FEB16 2016-02-17 14-31-07.8C.S8Tzip
ECM Version s
DAD1 A, 81g=2608 Ref=360,100 (13574-6118_HOMOG_2_17FEB16 2016-02-17 14-31-01005-0601.0) |

mAU ©
|
| 10| \
L i
l ;
6 l
P
4+ | l
| l
prap——
| O LTI S PRI N { SE Y - |
[ S ] 8 ; 0 e
Area Percent Report
Sorted By : Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
signal 1: DADL A, Sig=260,8 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] (min] [mAU*s) [mAU] ¥
1 7.276 BB 0.0775 60.38728 12,24258 100.0000
Totals : 60.38728 12.24258
##*+ End of Report *v+
HPLC 3-1 2/25/2016 2:33:14 PM Daniel Benza Page 1o0f 1
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Figure 8.

ILS 10005.0102 (17 February 2016): Representative chromatogram
of a control sample used for quantification of 2-ethylhexyl paraben

during the analysis of dose formulation samples.

Data File C:\CHEM32\1\DATA\13974-6118 HOMOG_2_17FEB16 2016-02-17 14-31-07\011-1201.D
Sample Name: 15-206-20B-1

Acq. Operator : Daniel Benza Seq. Line : 12
Acq. Instrument : HPLC 2-1 Location i Vial 11
Injection Date : 2/17/2016 5:50:15 PM Inj : 1
Inj Volume : 50.000 pul
Acq. Method : C:\CHEM32\1\DATA\13974-6118_HOMOG_2_17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL PARABEN DAD_S0UL_2-1.M
Last changed : 12/9/2015 1:35:40 PM by System

Analysis Method : C:\CHEM32\1\DATA\13974-6118_HOMOG_2_17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL PARABEN_DAD_50UL_2-1.M (Sequence Method)

Last changed : 2/25/2016 2:31:38 PM by Daniel Benza

tethod Info : 8MVH#7945, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient analysis,
Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mh/min, 260nm,
ambient

ECM Server : http://ss1007/s88l

ECM Operator : Daniel Benza

ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13574-6118_HOMOG_2_

17FEB16 2016-02-17 14-31-07.8C.S8Izip
ECM Version : 6
" "DAD1 A, Sig=260,8 Ref=360,100 (13874-6118_HOMOG_2_17FEB16 2016-02-17 1431:07011-201.0) — |
A |
30003 i

|

L
- v T
2 4 [} - 8. .10 12 g
Area Percent Report
Sorted By z Signal
Multiplier: : 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

No peaks found

#*% End of Report *##*

HPLC 3-1 2/25/2016 2:34:05 PM Daniel Benza Page 1of 1
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Figure 9.

ILS 10005.0102 (17 February 2016): Representative chromatogram

of a 100 mg/mL, nominal dose formulation sample fortified with
2-ethylhexyl paraben.

Pata File C:\CHEMI2\1\DATA\13974-6118 HOMCG 2 17FEB16 2016-02-17 14-31-07\023-2401.D
Sample Mame: 15-172-76B-1

Acq. Operatoxr

Acqg. Instrument
Injection Date
Acg. Method

Last changed

Analysis Method :

Last changed
Method Info

ECM Server
ECM Operator
ECM Path

ECM Version

: Daniel Benza Seq. Line :

: HPLC 2-1 Location

: 2/17/2016 9:24:58 BM Inj
Inj Volume

24

+ Vial 23
i1

: 50.000 ul

+ Ci\CHEM32\1\DATA\13974-~6118_HOMCG_2_17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL PARABEN_DAD_50UL 2-1.M

:12/9/2015 1:35:40 P by System

C:\CHEM32\1\DATA\13974-6118_HOMOG 2_I1TFEB16 2016-02-17 14-31-07\2-ETHYL

HEXYL PARABEN_DAD_50UI_2-1.M (Sequence Method)

2/25f2016 2:31:38 PM by Danicl Benza

8MV§7945, Agilent Zorbax SB-C18 3.5pm 75 x 4.6mm, gradient analysis,

Solvent A: 0.05% HIPO4 in PRW, Solvent B: 100% ACN, 1.4 mL/min, 260nm,

ambient

: http://8sl007/ssl

: Daniel Benza

i Chemistxy\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_2_
17FEBLE 2016-02-17 14-31-07,8C.85Izip

: B
260, Ref=350,100 (138746118_HOMOG_2_17FEBTE 2018-02-17 14-51-07023-2401

[ DADTA sig= 32401,
H mAU N
| 400 i
350 I
a0 1
250 |!
200 | |
= |
100-] i
I 2
50 1 | I 8 |
01 R " :
T T e
2 A 8 ) 12 min
Area Percent Report
Sorted By : Signal
Multiplier: 1.0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 8ig=260,8 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] (min] [maU+s] {mau) %
B et B el [T e eoupapuupny PSR
1 7.323 BB 0.0775 49.49842 10.04403 100.0000
Totals : 49.49842 10.04403
*4+ End of Report *%#
HPLC 3-1 2/25/2016 2:35:48 PM Daniel Benza Page 1 of
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Figure 10.

ILS 10005.0102 (17 February 2016): Representative chromatogram

of 2200 mg/mL, nominal dose formulation sample fortified with

2-ethylhexyl paraben.

Data File C:\CHBMJZ\I\DATA\lJ974—6118_HOMOG_3_17F8515 2016-02-17 14-31-07\036-3701.D
Sample Name: 15-172-78B-2

Acq. Operator : Daniel Benza Seq. Line : 37

Acq. Instrument : HPLC 2-1 Locatien : Vial 36
Injection Date : 2/18/2016 1:17:37 AM Inj : 1
Inj Volume : 50.000 pl

Acq. Method 3 Cl\CHEMZR\I\DATA\13974-5118_HOM06_2_17FEBIG 2016-02-17 14-31-07\2-ETHYL
HEXYL, PARABEN DAD 50UL 2-1.M

Last changed : 12/9/2015 1:35:40 PM by System

Analysis Method : C:\CHEM32\1\DATA\13974-6118_HOMCG_2_17FEB16 2016-02-17 14-31-07\2-ETHYL
HEXYL, PARABEN_DAD 50UL_2-1.M (Sequence Method)

: 2/25/2016 2:31:38 PM by Daniel Benza

: SMV#7945, Agilent Zorbax SB-C18 3.5pm 75 x 4.6mm, gradient analysis,
Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/min, 260nm,
ambient

Last changed
HMethoed Info

ECM Server
ECM Operator
ECM Path

: http://ssl007/ss8l

: Daniel Benza

: Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_2_
17FEB16 2016-02-17 14-31-07.8C.SSIzip

ECM Version : 6

T DADTA, Sig=260,8 Re=360,100 (13974-6118_HOMOG_2_i7FEA16 201602-17 14-31-07\036-3701.0)

AU
400 {
360 ‘I
300 !
|
20 |
200 | ;
|
160 | \ i
1004 i !
50 ’| l\ g
[T N— -
s T g T v 7 N
2 4 ) 8 OPEET. | SVMPRTRRTES, I
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: ) 1.0000
Use Multiplier & Dilution Factoxr with ISTDs
Signal 1: DAD1 A, §ig=260,8 Ref=360,100
Peak RetTime Type Width Area Height Axea
#  (min] {min] [mAU*s] [mAT) %
___________ |____ mmmmemn |- ___.______'.______.
1 7.335 BB 0.0777 46.71900 9.45236 100.0000
Totale : 46.71900 9.45236
#+* End of Report *#**
HPLC 3-1 2/25/2016 2:37:39 PM Daniel Benza Page 1l of 1
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Figure 11. ILS 10005.0102 (17 February 2016): Representative chromatogram
of a 100 mg/mL QC sample in corn oil fortified with 2-ethylhexyl
paraben.

JPata File C:\CHEM32\1\DATA\13974-6118_HOMOG_2_17FEB16 2016-02-17 14-31-07\038-3901.D
Sample Name: C02-16-111 N

Acq. Operator : Daniel Benza Seq. Line : 39
Acq. Instrument : HPLC 2-1 Location : Vial 38
Injection Date : 2/18/2016 1:53:24 AM Inj : 1
Inj Volume : 50.000 ul
Acq. Method + C:\CHEM32\1\DATA\13974-6118_HOMOG_2 17FEB16 2016-02-17 14-31-07\2-ETHYL

HEXYL PARABEN_DAD_$0UL_2-1.M
Last changed : 12/9/2015 1:35:40 PM by System
Analysis Method : Cz\CHEMJ2\1\D}\TA\l!974—6118_901\406_42_.17!"2316 2016-02-17 14~31-07\2-ETHYL
HEXYL PARABEN_DAD_50UL 2-1.M (Sequence Method)

Last changed : 2/25/2016 2:31:38 PM by Daniel Benza

Method Info : SMV#7945, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient analysis,
Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/min, 260nm,
ambient

ECM Server : http://ss1007/esl

ECM Operator : Daniel Benza

ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG_2_

17FEB16 2016-02-17 14-31-07.SC.SSIzip

ECM Version : 6

T DADTA, Sig=260,8 Ref=380, 00 (73674-6118_HOMOB_2_17FEB16 20160217 14-31-07038:3607.0)
mAU
400-
350 !!
300 - ”
250 -

200 '1

8
[ bran

Axea Percent Report

Sorted By ' Signal

Multiplier: 3 1.0000
Dilution: 8 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=260,8 Ref=360,100
Peak RetTime Type Width Area Height Area

#  [min) {min] [mAU+*s] [mau] %

1 7.334 BB 0.0776 47.47314 $.61025 100,0000

Totals : 47.47314 9.61025

*** End of Report *##

HPLC 3-1 2/25/2016 2:37:57 PM Daniel Benza Page lof1l

Page 198 of 231




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Smithers Viscient Study Number 13974.6118 Page 33
ILS Projects/Study Numbers 10005.0103 and 10005.0102

Figure 12.

ILS 10005.0102 (17 February 2016): A typical regression analysis for
the calibration standards used to quantitate 2-ethylhexyl paraben
during analysis of dose formulation samples.

Response

350

Linear Regression Analysis

300 -

250

200 +

180 1

100

0
0.000

0.500

1.000 1.500 2.000 2.500 3.000
Concentration

R*=0.99997
y =118.230x +0.5499

Standard Standard
Concentration Response
mg/L Area
0.0500 5.94767
0.100 12.18842
0.250 30.47505
0.500 60.38728
1.00 117.97561
2.50 295.61786
0.0500 5.85503
0.100 12.23228
0.250 30.57564
0.500 60.61165
1.00 118.45434
2.50 296.70117
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Table 3. ILS 10005.0102: Analytical results for measuring the concentration
of 2-ethylhexyl paraben in dose formulation samples received on
4 March 2016.
SMV Nominal Measured Percent of
Sample Sample Type Concentration Concentration .

m (mg/mL) (mg/mL) Nominal
15-206-22A-1 Homogeneity - Control 0.00 <0.138* NA®
15-206-22A-2 Homogeneity - Control 0.00 <0.138 NA
15-206-22B-1 Homogeneity - Control 0.00 <0.138 NA
15-206-22B-2 Homogeneity - Centrol 0.00 <0.138 NA
15-172-79T-1 Homogeneity - Top 50.0 i 46.1 92.2
15-172-79T-2 Homogeneity - Top 50.0 48.3 96.5
15-172-79M-1 Homogeneity - Middle 50.0 42.5 84.9
15-172-79M-2 Homogeneity - Middle 50.0 44.1 88,2
15-172-79B-1 Homogeneity - Bottom 50.0 45.2 90.4
15-172-79B-2 Homogeneity - Bottom 50.0 <6.92° NA
Mean 45.2 90.5
Std Dev 218 4.36
%CV 4.82 4.82
15-172-80T-1 Homogeneity - Top 100 . 87.5 87.5
15-172-807T-2 Homogeneity - Top 100 86.1 86.1
15-172-80M-1 Homogeneity - Middle 100 87.9 87.9
15-172-80M-2 Homogeneity - Middle 100 85.6 85.6
15-172-80B-1 Homogeneity - Bottom 100 90.7 90.7
15-172-80B-2 Homogeneity - Bottom 100 89.5 89.5
Mean 87.9 87.9
Std Dev 1.94 1.94
%CV 2.20 2.20
15-172-81T-1 Homogeneity - Top 150 138 922
15-172-81T-2 Homogeneity - Top 150 140 93.3
15-172-81M-1 Homogeneity - Middle 150 140 937
15-172-81M-2 Homogeneity - Middle 150 134 89.5
15-172-81B-1 Homogeneity - Bottom 150 146 97.0
15-172-81B-2 Homogeneity - Bottom 150 136 90.7
Mean 139 92.7
Std Dev 3.96 2.64
%CV 2.85 2.85
15-172-82T-1 Homogeneity - Top 200 169 84.3
15-172-82T-2 Homogeneity - Top 200 179 89.4
15-172-82M-1 Homogeneity - Middle 200 184 92.0
15-172-82M-2 Homogeneity - Middle 200 183 91.5
15-172-82B-1 Homogeneity - Bottom 200 188 93.8
15-172-82B-2 Homogeneity - Bottom 200 198 99.2
Mean 183 91.7
Std Dev 9.83 4.91
%CV 536 536
C3-16-33 QC#1 1.00 0.956 95.6
C3-16-34 QC#2 100 99.8 99.8
C3-16-35 QC#3 200 204 i02

®  Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for each analysis is dependent upon the
regression, the arca of the low standards and the dilution factor of the controls.

" NA = Not Applicable.

‘ This duplicate sample showed no peak in the ohromatogram, likely due to a processing error.

Notes: Results were calculated using the actual analytical (unrounded) results and not the rounded values presented in this table
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Figure 13. ILS 10005.0102 (4 March 2016): Representative chromatogram of a
0.500 mg/L. calibration standard used for quantification of
2-ethylhexyl paraben during the analysis of dose formulation
samples.

Data File C:\CHEM32\2\DATA\13974-6118_HOMOG2_04MAR16 2016-03-04 15-23-43\005-0601.D
Sample Name: Standaxd 4

Acg. Operator : Daniel Benza Seq. Line : 6
Acq. Instrument : HPLC 4-2 Location : Vial &
Injection Date : 3/4/2016 4:53:33 PM mj : 1
Inj Volume : 50.0 pl
Acqg. Method : C:\CHEM32\2\DATA\13974-6116_HOMOGZ_04MAR1E 2016-03-04 15-23-43\2-ETHYL
HEXYL, PARABEN S0UL _UV.M
Last changed : 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : C:\CHEM32\2\DATA\13874-6118_HOMOG2_04MARLE 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN S0UL _UV.M (Sequence Method)

Last changed : 3/7/2016 8:33:17 AM by Alexis Zelkan

Method Info ¢ 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECM Server : hetp://ssl007/85L
ECM Operator + Alexis Zelkan
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13874-6118_HOMOG2_
04MAR16 2016-03-04 15-23-43,8C.88Izip
ECM Version i 7
[ VWDT1 A, Wavelengih=260 nm (13974-6118_HOMOG2_D4MARTE 2016-03-04 15-23-43005-0601.0)
mAU 3
R
3
50
40
W a i
' » ~ i
10 !
[ IO N— N
T T T Ty
- 0 2 4 [ 10
Area Parcent Report
Sorted By r gignal
Multiplier: f 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type Width Axea Height Area
#  (min) (min) mAU *s [mAU | ¥

1 7.522 BBAR 0.0685 63.06995 14.42540 100.0000

Totals : 63,06985  14,42940

#%* End of Report #¥#

HPLC 4-2 3/7/2016 8:40:03 AM Alexis Zelkan Page 1o0f 1
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Figure 14. ILS 10005.0102 (4 March 2016): Representative chromatogram of a
control sample used for quantification of 2-ethylhexyl paraben
during the analysis of dose formulation samples.

Data File C:\CHEMJZ\Z\DATA\13974-Gllﬂ_HOMOGZ_OQMARlE 2016-03-04 15-23-43\010-1101.D
Sample Name: 15-206-22A-2

Acq. Operator : Daniel Benza Seq. Line : 11
Acg. Instrument : HPLC 4-2 Location : vial 10
Injection Date : 3/4/2016 6:22:11 PM Inj : 1
Inj Volume : $0.0 ul
Acg. Method 3 C:\G-lBMJZ\Z\DATA\13974—Glls_HOMOGZ_OdMARIE 2016-03-04 15-23-43\2-ETHYL
KEXYL PARABEN_50UL _UV.M
Last changed + 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : C:\CHEM32\2\DATA\13974—6118_}{0}!062_04"1\!116 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN 50UL _UV.M (Sequence Methed)

Last changed + 3/7/2016 8:39:17 AM by Alexis Zelkan

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C1§ 3.5pm 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECM Server + http://ss1007/SSL
ECM Operator : Alexis Zelkan
ECM Path + Chemistry\2-ethyl hexyl parahan\13974-6115\Data\13974-6118_HOMOG2_
04MARL6 2016-03-04 15-23-43,SC.SSIzip
ECM Vexrsion 5 / - _
[ WD A, Wavelenglh=280 rim (13974-6118_HOMOGZ_04MAR 16 2016-03-04 154343110970 LIRS
mAU . i
50 ;
50
: 30
| 20
9 1L
0= T 7 i T e
o ) 8 0. v 2ol
Area Percent Report
Sorted By 1 Signal
Multiplier: : 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

No peaks found

*** Bnd of Report ##%

HPLC 4-2 3/7/2016 8:40:30 AM Alexis Zelkan Page 1 of 1
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Figure 15.

ILS 10005.0102 (4 March 2016): Representative chromatogram of a

100 mg/mL, nominal dose formulation sample fortified with

2-ethylhexyl paraben.

Data File C:\CHEM}Z\Z\DATA\13574-GlXE_HONDGZ_OAMARlG 2016-03-04 15-23-43\019-2001.D

Sample Name: 15-172-80T-1

Acq. Operator + Daniel Benza Seq. Line :
Acq. Instrument : HPLC 4-2 Location :
Injection Date : 3/4/2016 9:01:40 BPM Inj :

Inj Volume :

Acqg. Method v
HEXYL PARABEN_S50UL _UV.M
Last changed : 12/9/2015 1:50:47 PM by Xianai Wu
Analysis Method :
HEXYL PARABEN_50UL _UV.M (Sequence Method)
Last changed : 3/7/2016 8:39:17 AM by Alexis Zelkan

Method Info

i 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5um 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/

20
vial 19

50.0 ul

Cr\C’HBM32\2\DATA\13974-Glls_ﬂoMOGZ_O&HRRlS 2016-03-04 15-23-43\2-ETHYL

C: \CHEM32\2\DATA\13 974-6118_HOMOG2_04MAR16 2016-03-04 15-23-43\2-ETHYL

min, 260nm, ambient
ECM Sexver : http://e8s1007/8sL
ECM Operator + Alexis Zelkan
ECM Path t Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG2_
04MAR16 2016-03-04 15-23-43.8C.SSIzip
ECM Version 2 7
T VDT A Wavelengih=280 nm (13974-6118_HOMOG2_04MAR 16 2016-03-04 1623430T9-3001.0) !
mAU 3 |
60
50
| -
|
| 30
- §
104 | 5
P S ) S— 4 = 1
T T - T i
{ 2 4 8 8 10 - 1
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=260 nm

Peak RetTime Type Width Area Height Area
# [min] [min) mAU *s [mAUT 1 %
1 7.523 BBA  0.0667 44.26055 10.17978 100.0000
Totals : 44.26055  10.17978

*** End of Report **#

HPLC 4-2 3/7/2016 8:50:34 AM Alexis Zelkan

Page 203 of 231

Page 1 of 1




ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Smithers Viscient Study Number 13974.6118 Page 38
ILS Projects/Study Numbers 10005.0103 and 10005.0102

Figure 16. ILS 10005.0102 (4 March 2016): Representative chromatogram of a
200 mg/mL, nominal dose formulation sample fortified with
2-ethylhexyl paraben.

Data File C:\CHEM32\2\DATA\13974-6118_HOMCG2 D4MAR16 2015-03-04 15-23-43\032-3301.D
Sample Name: 15-172-82T-2

Acq. Operator : Daniel Benza Seq. Line : 33
Acg. Instrument : HPLC 4-2 Location : Vial 32
Injection Date : 3/5/2016 12:51:57 AM Inj : 1
Inj Volume : 50.0 pl
Acg. Method + C:\CHEM32\2\DATA\13974-6118_HOMOG2_04MAR1E 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN S0UL _UV.M
Last changad + 12/9/2015 1:50:47 PM by Xianal Wu

Analysis Method : C:\CHEM32\2\DATA\13974-6118_HOMOG2_D4MAR16 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN_50UL UV.M (S8equence Method)

Last changed ¢ 3/7/2016 8:39:17 AM by Alexis Zelkan

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5gm 75 x 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACH, 1.4 mL/
min, 260nm, ambient

ECHM Server : http://s81007/88L

ECM Operator i Alexis Zelkan

ECM Path + Chemigtry\2z-ethyl hexyl paraben\13574-6118\Data\13974-6118_HOMOG2_
D4MAR1G 2016-03-04 15-23-43,8C.88Izip

ECM Version : 7

77T VWD1 A, Wavelengih=260 nim (1397481 15_HOMG(2_04MAR 16 2016-03-04 16-23-431032-3301.0 1

|

s
| | B
| ‘ ~
! 1
| . . N - RN
| T T T T T T
H 2 4 6 8 10 12__mi
Area Percent Report
Sorted By ' Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=260 nm
Peak RetTime Type Width Area Height Area
#  [min] fmin] mwAU  *e  [mAU ] ¥
wemefeeeees J oo ommees frmeenneoes rnrmemnass R 1
1 7.507 BBA 0.0686 45,23090  10,32425 100.0000
Totals : 45.23090  10.32425
tk4d End of Report *+%
HPLC 4-2 3/7/2016 8:41:26 AM Alexis Zelkan Page L of 1
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Figure 17. ILS 10005.0102 (4 March 2016): Representative chromatogram of a
100 mg/mL QC sample in corn oil fortified with 2-ethylhexyl
paraben.

Data File C:\CHEM32\2\DATA\13974-6118_HOMOG2_04MAR16 2016-03-04 15-23-43\038-3901.D
Sample Name: C03-16-34

Acg. Operator : Daniel Benza Seq. Line : 39
Acqg. Instrument : HPLC 4-2 Location : Vial 38
Injection Date : 3/5/2016 2:38:15 AM Inj : 1
. Inj Volume : 50.0 pl
Acg. Method : C:\CHEM32\2\DATA\13974-6118_HOMOG2_04MAR16 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN SOUL _UV.M
Last changed : 12/9/2015 1:50:47 PM by Xianai Wu

Analysis Method : C:\CHEM32\2\DATA\13974-6118_HOMOG2_04MAR16 2016-03-04 15-23-43\2-ETHYL
HEXYL PARABEN S0UL _UV.M (Sequence Method) |

Last changed : 3/7/2016 8:39:17 AM by Alexis Zelkan |

Method Info : 2-ethyl hexyl paraben, Agilent Zorbax SB-C18 3.5um 75 X 4.6mm, gradient
analysis, Solvent A: 0.05% H3PO4 in PRW, Solvent B: 100% ACN, 1.4 mL/
min, 260nm, ambient

ECM Sexrver : http://s81007/88L
ECM Operator : Alexis Zelkan
ECM Path : Chemistry\2-ethyl hexyl paraben\13974-6118\Data\13974-6118_HOMOG2_

04MAR1E 2016-03-04 15-23-43.8C.SSIzip

ECM Version 3 7 o o
T VWD A, Wavelengih=260 nm (13974-6118_HOMOG2_04MART6 2016-03-04 152543038 38010) |
mAU { ' i

b I

ol | I

o |

%3 |

~

207 ' l I

10-; | b

0 j L NN | I —
T T 1 T T
2 4 [} 8 10

Area Percent Report

Sorted By = Signal

Multiplier: f 1.0000

Dilution: 1 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=260 nm

Peak RetTime Type Width Area Height Area
# [min] [min] wAU *8 [mAT ] %

| lzz=51 I
1 7.517 BBA 0.0684 50.57186 11.59040 100.0000

Totals : 50.57186 11.59040

*** End of Report *#¥

HPLC 4-2 3/7/2016 8:41:42 AM Alexis Zelkan Page 1 o0f 1
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Figure 18. ILS 10005.0102 (4 March 2016): A typical regression analysis for the
calibration standards used to quantitate 2-ethylhexyl paraben
during analysis of dose formulation samples.

i Linear Regression Analysis

300

250

200 +

Response

150

100

0.000 0.500 1.000 1.500 2.000 2.500 3.000
Concentration

R?=0.99996
y =127.392x — 0.3067

Standard Standard
Concentration Response
mg/L Area
0.0500 6.68371
0.100 12.31548
0.250 31.28907
0.500 63.06995
1.00 126.52518
2.50 317.41107
0.0500 6.80826
0.100 12.58458
0.250 31.58118
0.500 63.44545
1.00 126.02801
2.50 319.62909
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APPENDIX 1 — CERTIFICATE OF ANALYSIS
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TE

Certificate of Analysis
Sop 25,2016 (JST)
TOKYO CUEMICAL HIDUSTRY CO.LTO.
4451 Hhanbawilenche, Chuodu, Tehjo 1030023 Japan
It T - 1
e e e e e s ST
BT s
Testy Hewiyy Sgeancatony
PurehPLG) 79,3 areate Mo, 1.0 wea
sz otion Walon) 1090 % i 99.0 %
Specite gravity (202)) 102 10300 8 1.4
) 15210 151901 16220

TCHLotnUmbecs 309 (-5 charaetars in ez,

Customer sarylce:

TCIAMERCA
T4i: +190042)-86167 +1.513-283-1631
FAc+1.881-520.0073 1 41.833.283.1837
Emal: Salis-USQTClchoricalt com
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Study Title
The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

Guideline Numbers
OPPTS 890.1400
OECD 441

ILS Project-Study Number
10005.0103

Performing Laboratory
Integrated Laboratory Systems, Inc.
635 Davis Drive, Suite 600
Morrisville, NC 27560 USA

Sponsor
RTI International

3040 Cornwallis Road
Research Triangle Park, NC 27709 USA
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INTRODUCTION
1.1  Background

Endocrine Disruptor Screening Program (EDSP) Tier 1 screening assays will be
used to identify substances that have the potential to interact with the estrogen,
androgen, or thyroid hormone systems (test guidelines in the OPPTS 890 series).
The determination of a chemical’s ability to interact with hormone systems will
be made on a weight-of-evidence basis, taking into account data from the Tier 1
assays and other scientifically relevant information available. If a substance
interacts with a hormone system, it does not imply that when used it will cause
adverse effects in humans or ecological systems.

EPA has requested in vivo mammalian studies to bridge data gaps regarding a
chemical’s potential endocrine effects; the data from these studies may also be
used to evaluate and refine computational models that predict in vivo responses
from in vitro assays.

1.2 Purpose

The purpose of the Hershberger assay is to screen 2-ethylhexyl paraben for
androgen agonist/antagonist activity and So-reductase inhibition properties using
a castrated rat model (U.S. EPA, 2009; OECD, 2009).

1.3 Regulatory Compliance

This study will be conducted in accordance with Good Laboratory Practice
regulations as promulgated by the United States Environmental Protection
Agency’s (U.S. EPA) Good Laboratory Practice (GLP) Regulations (40 CFR Part
160), the Endocrine Disruptor Screening Program Test Guideline OPPTS
890.1400: Hershberger Bioassay (U.S. EPA, 2009), OECD Guideline 441:
Hershberger Bioassay in Rats (OECD, 2009), and ILS Standard Operating
Procedures (SOPs). The study protocol will be reviewed by the ILS Quality
Assurance (QA) Unit before final approval by the Sponsor. All changes to the
study protocol will be approved by the Sponsor.

All staff are signed off on the appropriate SOPs. Protocol amendments, if
necessary, will be prepared to document changes to the study protocol and will be
approved by the Sponsor. Deviations to the study protocol, any SOP, or the
Quality Assurance Project Plan (QAPP) will be communicated to the Sponsor and
properly documented including section of the protocol, SOP, or QAPP deviated
from, nature of deviation, reason for deviation, corrective action, and impact on
the study. The animal facility in which the study will occur is AAALAC
accredited (2015).
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Flutamide and testosterone propionate will not be analyzed as stated in 40 CFR
160.113(a) of the U.S. EPA GLP requirements. A positive response in the test
system following administration will be evident following statistical analysis of
the tissue weights.

A QA inspection of critical study phases will be conducted by ILS to assure the
quality and integrity of the study results and conformance to the study protocol.
An audit of the final report will be conducted to determine consistency between
reported information and raw data. An appropriate QA statement will be included
in the final report.

QA functions related to the analytical procedures of the dose formulations will be
the responsibility of the QA Unit at Smithers Viscient, LLC. All findings will be
reported to the Study Director, and the QA Unit at Smithers Viscient, LLC will
provide a QA inspection statement to the Study Director to be included in the
final report.

1.4  Sponsor
RTI International
3040 Cornwallis Road
Research Triangle Park, NC 27709 USA

Sponsor Representative

Sherry Black, B.S.

Telephone No.: (919) 541-7353
E-mail: sherryb@rti.org

1.5  Testing Facility

Integrated Laboratory Systems, Inc. (ILS)

Shipping Address: 635 Davis Drive, Suite 600

Morrisville, NC 27560 USA
Mailing Address: P.O. Box 13501

Research Triangle Park, NC 27709 USA
Study Director
Jeffrey P. Davis, B.S., LATG
Telephone No.: (919) 281-1110 ext. 720
Facsimile No.: (919) 281-1118
E-mail: jdavis@ils-inc.com
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1.6

Proposed Study Dates

Animal Arrival Date:

Experimental Start Date:
Experimental In-Life Termination Date:
Experimental Termination Date:

21 January 2016
29 January 2016
09 February 2016
09 February 2016

TEST SUBSTANCE, REFERENCE SUBSTANCE, VEHICLE

2.1

Test Substance:
CAS No.:

Source:

Lot/Batch No.:

ILS Repository No.:
Formula:
Description:

Purity:

Expiration Date:

Dose Formulation:

Storage:

Test Substance:

Dose Formulation:

Stability:

Dose Formulation:

2-Ethylhexyl Paraben

5153-25-3

Tokyo Chemistry Industry Co., Ltd. (Tokyo, Japan)
7CZ70

15-172

CisH2,03

Colorless, clear liquid

99.8%

None given on Certificate of Analysis

2-Ethylhexyl paraben will be prepared at ILS in
corn oil once at dose concentrations of 50, 100, 150,

and 200 mg/mL and aliquoted into vials to be used
daily during the study.

Room temperature and protected from light

Between 1 and 10°C

Concentrations of 1 and 200 mg/mL stored between
1 and 10°C were shown to be stable for 20 days
(report in progress).
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2.2

2.3

Reference Substance:
CAS No.:

Source:
Lot/Batch No.:

ILS Repository No.:
Formula:
Description:

Purity:

Expiration Date:

Dose Formulation:

Storage:

Reference Substance:

Dose Formulation:
Stability:

Dose Formulation:

Reference Substance:
CAS No.:

Source:

Lot/Batch No.:

ILS Repository No.:
Formula:

Description:

Testosterone Propionate (androgen agonist)
57-85-2

Spectrum Chemicals (New Brunswick, NJ)
1EL0103

16-18

CoH305

White to off-white powder

99.7%

31 July 2020

Testosterone propionate (TP) will be prepared at
ILS in corn oil once at a dose level of 0.8 mg/mL

and aliquoted into vials to be used daily during the
study.

Room temperature, away from light

1-10°C

TP in corn oil stored between 1 and 10°C was
shown to be stable for 14 days (Smith, 2011).

Flutamide (androgen antagonist)
13311-84-7

Spectrum Chemicals (New Brunswick, NJ)
2EL0006

15-212

CiHiiF3N,O5

Yellow powder

Page 7 of 19

Page 216 of 231



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl

Paraben
Purity: 99.9%
Expiration Date: None given on Certificate of Analysis
Dose Formulation: Flutamide (FT) will be prepared at ILS in corn oil

once at a dose level of 0.6 mg/mL and aliquoted
into vials to be used daily during the study.

Storage:
Reference Substance: ~ Room temperature, away from light
Dose Formulation: 1-10°C
Stability:
Dose Formulation: FT in corn oil stored between 1 and 10°C was
shown to be stable for 42 days (Graves, 2001).
2.4  Vehicle Corn oil

To be used in dose formulations of 2-ethylhexyl paraben and flutamide.

CAS No. 8001-30-7

Source: Animal Health International (Greeley, CO)

Lot/Batch No.: 16303-100175

Formula: Ca7Hs006

Description: Yellow oil

Storage: Room temperature and protected from light
2.5  Vehicle Corn oil

To be used in dose formulation of testosterone propionate. National Formulary
grade for use in injections.

CAS No. 8001-30-7
Source: Spectrum Chemicals (New Brunswick, NJ)
Lot/Batch No.: 2EJ0098
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Formula: Cy7Hs5006
Description: Yellow oil
Storage: Room temperature and protected from light

2.6 Archival Samples

Approximately a 1 mg sample of the test and reference substances, and 1 mL of
the vehicle and dose formulations will be stored between 0 and -30°C. After
acceptance of the study report by the Sponsor, archival dose formulation samples
will be discarded. Test and reference substances will be maintained by ILS for
five years following finalization of the study report.

2.7  Dose Formulation Analysis

Dose formulations will be prepared at ILS and analyzed at Smithers Viscient,
LLC (Wareham, MA) in accordance with GLP regulations as promulgated by the
U.S. EPA GLP Regulations (40 CFR Part 160). Three samples (top, middle, and
bottom) of the test substance formulations will be analyzed in duplicate for
concentration and homogeneity. Concentration results will be acceptable if the
mean concentration is within 15% of the target concentration. Homogeneity
results will be acceptable if the coefficient of variation is less than 15%.

Principal Investigator- Xianai Wu, Ph.D., DABT
Smithers Viscient, LLC

790 Main Street

Wareham, MA 02571-1075

EXPERIMENTAL DESIGN

Eighty eight castrated male Sprague Dawley rats will be allocated to one of 11 designated
dose groups (8 animals/test group). Agonist and antagonist modes will be run
concurrently. To evaluate the test substance for agonist properties, animals will be
administered one of four dose levels of 2-ethylhexyl paraben, the vehicle control (corn
oil), or an agonist reference substance (testosterone propionate, 0.4 mg/kg/day). To
evaluate the test substance for antagonist properties, animals will be administered one of
four dose levels of 2-ethylhexyl paraben and co-administered testosterone propionate (0.4
mg/kg/day, agonist). The antagonist, flutamide (3 mg/kg/day, will also be co-
administered with 0.4 mg/kg/day testosterone propionate as a positive control. Animals
will be dosed for 10 consecutive days, staggered start on two days, via oral gavage (2-
ethylhexyl paraben and flutamide) and subcutaneous injection (testosterone propionate)
based upon daily body weight. Approximately 24 hours following the final dose
administration, the animals will be humanely euthanized; the glans penis, ventral
prostate, levator ani plus bulbocavernous muscle, Cowper’s glands, and seminal vesicle
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with coagulating gland with fluid will be excised and weights recorded. ~Changes in
androgen dependent tissue weights will be evaluated to determine the ability of 2-
ethylhexyl paraben to act as an androgen agonist/antagonist or inhibitor of Sa-reductase.

3.1

3.2

Test System
Species:
Strain:

Source:

Number/Sex:

Acclimation:

Age at Initial

Dose Administration:

Weight at Initial

Dose Administration:

Identification:

Justification:

Animal Husbandry

Rat, Rattus norvegicus
Sprague Dawley Crl:CD®(SD) IGS

Charles River Laboratories International, Inc.
(Raleigh, NC)

88/Castrated male. Surgical manipulation on PND
49 males will be performed by Charles River
Laboratories International, Inc.

Note: PND 0 is the day of birth

Animals will be allowed to recover from the
surgical manipulation for seven days at Charles
River Laboratories International, Inc. The animals
will then be acclimated to ILS for at least seven
days in the room in which the study will occur.

Postnatal Day (PND) 59/60

200-350 grams

Each animal will be uniquely identified by ear
punch prior to the start of the study. Until the
animals are ear punched, they will be identified by
the temporary numbers located on the animals’
cages.

The animal model used is in accordance with the
test guidelines (U.S. EPA, 2009; OECD, 2009).

All procedures are in compliance with the Animal Welfare Act Regulations, 9
CFR 1-4 and animals will be handled and treated according to the Guide for the
Care and Use of Laboratory Animals (ILAR, 2011).
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Housing (pre-allocation): ~ Two per cage

Housing (post-allocation): ~ Two per cage

Cage Type: Polycarbonate with micro-isolator tops

Cage Size: 23 cm wide by 44 cm long (1012 cm? area) and 21
cm high

Bedding: Absorbent  heat-treated  hardwood  bedding
(Northeastern Products Corp., Warrensburg, NY)

Cage Changes: Twice per week

Diet: Teklad Global 16% Protein Rodent Diet (Teklad

Diets, Madison WI) ad libitum

Prior to shipment, rats are fed autoclaved Purina
5L79 Rat and Mouse diet ad libitum at Charles
River Laboratories International, Inc. A copy of the
diet composition will be included in the raw data.

Analysis: ’ The manufacturer's analytical results will be
included in the raw data and reviewed prior to
animal arrival to ensure that the genistein equivalent
content of genistein plus daidzein (as described by
Owens et al., 2003) does not exceed 300 pg/g. The
same batch of diet will be used during the
acclimatization and treatment phases of the study.

Archival: A sample of the diet (~200 g) will be retained and
stored between 0 and -30°C until acceptance of the
final report.

Water: Reverse osmosis treated tap water (City of Durham,
NC) ad libitum

Supplied: Glass water bottles with stainless steel sipper tubes

Analysis: The results of the current annual comprehensive
chemical analyses of water from National Testing
Laboratories, Inc. (Cleveland, OH) will be reviewed

prior to initiation of the study and will be included
in the raw data.
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Water Bottle Changes: At least once per week

Animal Room Conditions:

Temperature: 20-25°C

Humidity 30-70%

Lighting: 12/12 hour light/dark cycle
Enrichment: None

33 Allocation

The animals will be assigned to a dose group within Provantis® (electronic data
capture software) one day prior to initial dose administration using a procedure
that stratifies animals across groups by body weight into randomized blocks (e.g.
dose groups) such that mean body weight of each group is not statistically
different from any other group using analysis of variance [ANOVA Statistical
Analysis System (SAS) version 9.2, SAS Institute, Cary, NC]. Only clinically
healthy animals that have undergone complete preputial separation (PPS) will be
used for allocation.
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3.4  Group Designation

Table 1. Androgen Agonist- Group Designation, Animal Identification,
and Dose Levels

Group Animal Test Substance
Number® | Identification TNEs Dok Li¥al
(mg/kg/day)
B 01-08 2-Ethylhexyl Paraben 0
2 09-16 2-Ethylhexyl Paraben 250
3 17-24 2-Ethylhexyl Paraben 500
4 25-32 2-Ethylhexyl Paraben 750
5 33-40 2-Ethylhexyl Paraben 1000

"Positive control for this assay is Group 6 (see Table 2)
®Negative control group
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Table 2. Androgen Antagonist- Group Designation, Animal Identification,
Dose Group Levels

Test or
. Reference
Group Aqlmal, Dose Group Substance
Number | Identification
Dose Level
(mg/kg/day)
2-Ethylhexyl Paraben
6" 41-48 + 0+0.4
Testosterone Propionate
2-Ethylhexyl Paraben
7 49-56 + 250+ 0.4
Testosterone Propionate
2-Ethylhexyl Paraben
8 57-64 + 500+ 0.4
Testosterone Propionate
2-Ethylhexyl Paraben
9 65-72 + 750 +0.4
Testosterone Propionate
2-Ethylhexyl Paraben
10 73-80 4 1000 + 0.4
Testosterone Propionate
11° 81-88 Flutamide + Testosterone Propionate 3.0+0.4

"Negative control
®Positive control

3.5 Dose Administration

The test substance, FT, and vehicle control dose formulations will be
administered by oral gavage at a dosing volume of 5 mL/kg body weight. The TP
dose formulation will be administered by subcutaneous injection into the
dorsoscapular region at a dosing volume of 0.5 mL/kg body weight.

In co-administered animals, oral gavage will precede subcutaneous injections.
The dose formulations will be administered on a staggered start for 10
consecutive days (PND 59/60 through PND 68/69). The first four animals from
each group will be dosed beginning on PND 59, and the second four animals from
each group will begin on PND 60.

Dosing will occur 24 hours (£ 2 hours) from the previous dose. Dose volume will
be determined on the basis of individual animal daily body weight. Dose
formulations will be placed on a stir plate at least 30 minutes prior to dosing and
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continuously stirred. The dosing sequence will be stratified across dosing groups;
one animal from each group and then repeated until all animals are dosed.

3.5.1 Justification of Route of Administration

The route of administration is in accordance with the test guidelines (U.S.
EPA, 2009; OECD, 2009).

3.5.2 Justification of Dose Levels

A dose range finding study was conducted to select a maximum tolerated
dose (MTD) for this assay. Male rats were administered 0, 200, 400, 600,
800, or 1000 mg/kg/day 2-ethylhexyl paraben from PND 36 through 49.
All rats survived to the scheduled termination. Two animals administered
1000 mg/kg/day 2-ethylhexyl paraben were lethargic three hours
following dosing on Study Day 1, but were normal thereafter. One animal
administered 800 mg/kg/day 2-ethylhexyl paraben was observed with an
ungroomed appearance on Study Day 7 both before and after dose
administration which coincided with a 21.6 g body weight loss from the
previous day. Final body weight and body weight gain were assessed
following ten days of dose administration and were not significantly
different in rats administered 2-ethylhexyl paraben as compared to the
vehicle control group. Body weights following ten days of dosing
averaged 91.8%, 95.1%, 101.5%, 90.7% (94.2% if animal with marked
decrease is excluded), and 93.4% of controls in animals administered 200,
400, 600, 800, or 1000 mg/kg/day 2-ethylhexyl paraben, respectively.

Based on the results described above and the current test guideline
recommendations, the limit dose of 1000 mg/kg/day was selected as the

top dose to be evaluated.

TP and FT dose levels are in accordance with the test guidelines (U.S.
EPA, 2009; OECD, 2009).

3.5.3 Disposal of Dose Formulations

Dose formulations will be disposed of as hazardous material following
dosing each day.

3.6  In-Life Animal Observations

Mortality/Moribundity: Twice daily on weekdays, once daily on
weekends/holidays
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Clinical Observations: Observed within two days of arrival, again for
allocation of animals to study groups, daily prior to
dose administration, and prior to euthanasia.

If adverse clinical signs are seen, additional
observations may be recorded.

Cage-Side Observations: Observations will be performed 1 hour (+ 30
minutes) following dosing each day.

Body Weights: Collected within two days of arrival, again for
allocation of animals to study groups, daily prior to
dose administration, and prior to euthanasia.
Weights will be recorded to the nearest 0.1 g.

3.7 Termination

Moribunds/Unscheduled: ~ Tissue collection will not be performed on
accidental deaths, moribund, or animals found dead
during the acclimation period.

Beginning on the first day of dose administration,
any animals found moribund or dead will be
necropsied, and cause of death will be determined
and recorded, if possible. Moribund animals will be
euthanized by carbon dioxide (CO,) inhalation and
death confirmed by cervical dislocation.

Scheduled: Twenty-four hours (+ two hours) after the final dose
administration, animals will be humanely
cuthanized by CO, asphyxiation with death
confirmed by cervical dislocation in the same order
as they were dosed.

Tissue Collection: Gross observations of the tissues that are being
excised for tissue weights will be recorded.

Tissue Weights: The following tissues will be excised, trimmed of
excess adhering tissue and fat, and weighed to the
nearest 0.1 mg:

1. Ventral prostate

2. Seminal vesicle with coagulating gland with
fluid

3. Levator ani plus bulbocavernous muscle
complex
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4. Cowper’s glands (weighed as a pair)
5. Glans penis

3.8  Statistical Analysis

Descriptive statistics (mean, standard deviation, coefficient of variance, and
sample size) will be calculated using Provantis version 9.3.1 (Instem,
Philadelphia, PA). Each data set will be analyzed using Statistical Analysis
System version 9.2 (SAS Institute, Cary, NC). In the androgen agonist phase,
data collected from animals administered 2-ethylhexyl paraben will be compared
to the negative control group (0 mg/kg/day 2-ethylhexyl paraben). In the
androgen antagonist phase, data collected from animal’s co-administered 2-
ethylhexyl paraben and TP will be compared to the animal’s co-administered 0
mg/kg/day 2-ethylhexyl paraben and TP.

Studentized residual plots will be used to detect possible outliers and Levene's test
will be used to assess homogeneity of variance. If the data are heterogeneous,
then appropriate transformation will be performed (logarithm, square root, or
multiplicative inverse) and the data will be re-analyzed to assess homogeneity.

Final body weight, body weight gain, and tissue weights will be analyzed by an
ANOVA test followed by pairwise comparisons using a Dunnett’s t test (tissue
weights [one-tailed] and final body weight and body weight gain [two-tailed]).
Statistically significant effects will be reported when p < 0.05. Positive controls
will be analyzed by appropriate t tests. TP will be utilized as the positive control
group for androgen agonist activity. TP co-administered with FT will be the
positive control group for androgen antagonist activity.

If PPS has not occurred in any of the groups, the incidence will be compared to
the control group using a Fisher Exact test.

3.9  Performance Criteria

The study will be considered valid if two or less of the ten possible individual
coefficient of variances in the negative control and high dose groups exceed the
maximum allowable CV’s designated for androgenic and anti-androgenic effects
listed in Table 3 and if one or fewer of the target tissue p values falls between
0.05 and 0.10 when compared to the negative control.

Table 3. Maximum Allowable Coefficient of Variation

Tissue Androgen Agonist Androgen Antagonist

Glans Penis 22% 17%
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Tissue Androgen Agonist Androgen Antagonist
Cowper's Glands 55% 35%
LABC 30% 20%
Ventral Prostate 45% 40%
Seminal Vesicles 40% 40%

Source: U.S. EPA (2009) and OECD (2009)
REPORT

One electronic copy of the draft summary report in MS Word file format will be sent to
the Sponsor. The report will include all items listed in the protocol and in the OECD
guidance as well as a presentation of all data collected in the study, including an
executive summary. Data will be summarized in tables. Subcontract reports (i.e., dose
formulation analysis) will be provided in the report. The final report will be submitted to
the Sponsor as an Adobe Acrobat (.pdf) file. Data Entry Spreadsheet Templates will be
prepared and submitted for the reporting of raw data in electronic format.

The final signed report will be maintained in the archives at ILS.
RECORD RETENTION

All original data (including the original signed study protocol and all amendments [if
any], test substance information, animal receipt records, animal caretaker records, body
weight records, clinical observations, etc.) and the original final report will be maintained
by ILS for five years following finalization of the study report. Transfer of study records
may be requested by the Sponsor prior to the end of the five-year archival period. At the
end of the five-year archival period, the Sponsor will be notified for direction of
appropriate disposition of study records remaining at ILS.

REFERENCES

Institute of Laboratory Animal Resources. (2011). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, DC.

Graves, S. (2001). Dose Formulation Development Study Report Flutamide. Study
Project Number: G004110-AXG. Unpublished study report prepared by Battelle.

OECD (Organisation for Economic Co-operation and Development). (2009). Hershberger
Bioassay in Rats: A Short-term Screening Assay for (Anti)Androgenic Properties. OECD
Guideline for the Testing of Chemicals 441.

Page 18 of 19

Page 227 of 231



ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl Paraben

ILS Project No. — Study No.: 10005.0103; The Hershberger Bioassay (OPPTS 890.1400); 2-Ethylhexyl
Paraben

Owens, W., Ashby, J., Odum, J., and Onyon, L. (2003). The OECD Program to Validate
the Rat Uterotrophic Bioassay. Phase 2: Dietary Phytoestrogen Analyses. 111: 1559-
1567.

Smith, R. (2011). Storage Stability of Testosterone Propionate in Corn Oil. Unpublished
study report prepared by Smithers Viscient, LLC. Study No. 13974.6106.

U.S. EPA (Environmental Protection Agency). 2009. Endocrine Disruptor Screening
Program Test Guidelines. OPPTS 890.1400: Hershberger Bioassay. EPA 740-C-09-008.
Office of Prevention, Pesticides and Toxic Substances, U.S. EPA, Washington, DC.

KEY PERSONNEL

Study Director: Jeffrey P. Davis, B.S., LATG
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ILS-A-066
Last Revised: 06/08/12

Integrated Laboratory Systems, Inc.
Protocol Deviation

ILS Project No.-Study No.: 10005.0103

Sponsor Study No.: NA

Protocol Deviation No.: 1

Protocol Section Deviated from: 32

Nature of Deviation: The results of the annual water testing were not reviewed

by the Study Director prior to the initiation of the study.

Reason for Deviation: The water testing results were not available until one week
following receipt of study animals.

Corrective Action: None.

Impact on Study: None. Review of the results by the Attending Veterinarian
and Study Director found no contaminants that would
interfere with the health of the animals or the study
outcome.

; / /€, /l’&/&é Zo(¢
Jeffrey, s, B.S., LATG Date
Study tor
Integrated Laboratory Systems, Inc.
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IL.8-4-066 I
Last Revised: 06/08/12 i

Integrated Laboratory Systems, Inc.
Protocol Deviation

ILS Project No.-Study No.: 10005.0103 !
Sponsor Study No.: NA

Protocol Deviation No.: 2 L
Protocol Section Deviated from: 3.2

Nature of Deviation: The temperature and humidity were outside of the protocol

defined ranges (20-25°C and 30-70%, respectively) during
the course of the study. The excursions are summarized in

the table below.
Maximum Temp °C 25.1 Maximum Humidity % 71.2
Minimum Temp °C 20.0 Minimum Humidity % 29.9 i
Mean Temp °C 213 Mean Humidity % 46.8 !
No. of Points Out of Range 5 No. of Points Out of Range 5 |
Time out of Range (min) 75 Time out of Range (min) 75 }
% Out of Range 0.3% % Out of Range 0.3% ‘?
Total Days Qut 1 Total Days Out 3 'E
Reason for Deviation: The temperature and humidity were slightly out of range
transiently. |
Corrective Action: Technical malfunctions in the HVAC system are fixed

immediately by professional contractors however; some
deviations cannot be avoided due to the limitations of the
system design.

Impact on Study: Minimal. Excursions from the defined temperature and
humidity ranges were short and did not affect the health of
the animals.
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