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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Study Number: 9070-100794AROM
Study Title: Human Recombinant Aromatase Assay

I, the undersigned, hereby declare that this study was conducted in compliance Environmental
Protection Agency Good Laboratory Practice regulations (Title 40 Part 160) with the exception
of section 160.113. Dose concentrations of test substance and control substances were not
verified using analytical methods.

The study was conducted according to the procedures herein described and this report represents
a true and accurate record of the results obtained. There were no deviations that impacted the
quality or integrity of the study data. Any deviations that occurred during the course of the study
will be noted in this report, with the full write-ups included in the study binder.

2Y A 2013

Date

Study Director
CeeTox, Inc.
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Study Title: Human Recombinant Aromatase Assay
Study Number: 9070-100794AROM

QUALITY ASSURANCE STATEMENT

In accordance with CeeTox, Inc.’s policies and Quality Assurance standard operating
procedures for Good Laboratory Practice (GLP), the conduct of this study has been audited

as follows:
Date(s) of Inspection/Audit Date(s) reported to | Date(s) reported to
Inspection/Audit Study Director Management
11 January 2013 Study Protocol 11 January 2013 11 January 2013

25 February 2013

In-Process *

01 March 2013

01 March 2013

18 March 2013

Study Databook

18 March 2013

18 March 2013

18 March 2013

Draft Report

18 March 2013

18 March 2013

(*) Test substance preparation and aromatase assay.

The signature below indicates the summary table is an accurate representation of Quality
Assurance’s involvement with this study.

2.4Apr 2ol

Quality Assurance Auditor

CeeTox, Inc.

Date

4717 Campus Drive
Kalamazoo, MI49008
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GENERAL INFORMATION

Contributors

The following contributed to this report in the capacities indicated:
Name Title

Study Director

Director of Project Management
Laboratory Manager

Senior Scientist

Research Associate

Associate Scientist 1

Study Dates

Study initiation date: 13 February 2013
Experimental start date: 21 February 2013
Experimental termination date: 28 February 2013
Study completion date: 24 April 2013

Deviations from the Protocol

See Appendix 2. There were three deviations however they did not impact the integrity of the
data in this report.

Other

All original data [including the original signed study protocol and all amendments (if any), test
substance information, observations, etc.] and the original final report will be transferred to the
National Toxicology Program Archives following finalization of the study report to the address
below:

NTP Archives

I
615 Davis Drive, Suite 300
Durham, NC 27713
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1.0 EXECUTIVE SUMMARY
1.1 Study Design

The objective of this study was to evaluate the ability of 2-Phenyl-5-benzimidazolesulfonic Acid
(Referred to as Avobenzone), Butyl-methoxydibenzoylmethane (Referred to as Ensulizole), 3, 3,
5-Trimethlycyclohexyl Salicylate (Referred to as Homosalate), and 2-Ethylhexyl-P-Dimethyl-
Aminobenzoate (Referred to as Padimate-O or Padimate O) to act as inhibitors of aromatase
activity using human CYP19 (aromatase) and P450 reductase Supersomes'™ purchased from
Gentest™ as the test system. The substrate for the assay is androstenedione (ASDN), which is
converted by aromatase to estrone.

Final concentrations of Avobenzone, Homosalate, and Padimate-O tested in the aromatase assay
were 10%° 107, 10®, 107, 10, 10, 10, and 10° M. Final concentrations of Ensulizole tested
in the aromatase assay were 107%° 10°° 102, 107, 10°°, 10°°, 10*°, and 10°*° M.

Three independent runs of the aromatase assay were conducted. In each independent run, each
concentration of test substance was tested in triplicate. In addition, the positive control inhibitor
4-hydroxyandrostenedione (40H-ASDN) was included each time the aromatase assay was
performed. Increasing concentrations of 40H-ASDN decrease the aromatase activity in a
concentration dependent manner. The OPPTS 890.1200 guideline outlines the preferred
performance criteria for each run.

1.2 Results

In three independent runs of the assay (21 February 2013, 25 February 2013, and 27 February
2013), increasing concentrations of Avobenzone, Ensulizole, Homosalate, and Padimate-O
showed negligible decreases in aromatase activity (all >80% of control values). Avobenzone and
Padimate-O was soluble in the assay buffer at concentrations of < 10° M. Ensulizole was
soluble in the assay buffer at concentrations of < 103> M. Homosalate was soluble in the assay
buffer at concentrations of < 10* M. Thus, the suitable top concentrations for Avobenzone,
Ensulizole, Homosalate, and Padimate-O for use in the aromatase assay were established at 107
M, 103° M, 10* M, and 10° M, respectively.

1.3 Conclusion

The guidelines require that the mean aromatase enzyme activity level at the highest test
concentration be used to determine whether the test substance is an inhibitor, non-inhibitor, or
equivocal for activity at the aromatase enzyme. According to the data interpretation procedure
outlined by the EPA for aromatase inhibition (Table 10, Section 3.10.5 Data Interpretation
Criteria; OPPTS 890.1200), Avobenzone, Ensulizole, Homosalate, and Padimate-O were
classified as non-inhibitors, with mean aromatase activities of 115% (£ 9% SD), 102% (+ 1%
SD), 89% (£ 2% SD), and 98% (x 2% SD), respectively, at the highest soluble test
concentrations at 10° M, 103> M, 10 M, and 10™ M, respectively.
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2.0 INTRODUCTION
2.1 Purpose

The objective of this study was to evaluate the ability of four test substances to inhibit the
catalytic activity of aromatase. This assay is a Tier 1 screening tool intended to identify test
substances that may affect the endocrine system (e.g., steroidogenesis) by inhibiting catalytic
activity of aromatase, the enzyme responsible for the conversion of androgens to estrogens.

The results of this study are intended to be used in conjunction with results from other Tier 1
screening studies (OPPTS 890 test guideline series) that constitute the full screening battery
under the Endocrine Disruptor Screening Program (EDSP). Together, the results from the
screening battery will be used by the US EPA to identify substances that have the potential to
interact with the estrogen, androgen, or thyroid hormone systems. Results of the Tier 1
screening battery, along with other scientifically relevant information, are to be used in a weight-
of-evidence determination of a substance’s potential to interact with these systems. The fact that
a substance may interact with a hormone system does not mean that when the substance is used,
it will cause adverse effects in humans or ecological systems. The Tier 1 battery is intended for
screening purposes only and should not be used for endocrine classification or risk assessment.

2.2 Regulatory Citations

OPPTS 890.1200: Endocrine Disruptor Screening Program, in vitro Aromatase (Human
Recombinant), 2009 (now referred to as OCSPP though the guideline is still titled OPPTS).

3.0 MATERIALS AND METHODS

3.1 Test Substances

Table 1 (A-D) contains identity and property information provided by the Sponsor for four test
substances.
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Table 1A. Test Substance Butyl-methoxydibenzoylmethane, lot L802809

(Referred to as Avobenzone)

Test Substance Name:

Avobenzone
(Butyl-methoxydibenzoylmethane)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Universal Preserv-A-Chem Inc.
70356-09-1

Off White to Yellowish Crystalline Powder
DMSO

L802809

Not provided

98.5%

C20H2203

310.39

Room temp (e.g., ambient)

Table 1B.Test Substance 2-Phenyl-5-benzimidazolesulfonic acid, lot 05117JE

(Referred to as Ensulizole)

Test Substance Name:

Ensulizole
(2-Phenyl-5-benzimidazolesulfonic acid)

Manufacturer:

CAS Number:
Description:
Solvent Used:
LotNumber:

Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Aldrich

27503-81-7

White powder

DMSO

05117JE

Not provided

99.6%

C13H10N203S

274.30

Room temp (e.g., ambient)

Table 1C. Test Substance 3, 3, 5-Trimethlycyclohexyl Salicylate, lot YT0976

(Referred to as Homosalate)

Test Substance Name:

Homosalate
(3, 3, 5-Trimethlycyclohexyl Salicylate; or
Homosalate)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Spectrum

118-56-9

Colorless to light yellow liquid
DMSO

YT0976

Not provided

99.3%

C16H2203

262.34

Room temp (e.g., ambient)
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Table 1D. Test Substance 2-Ethylhexyl-p-dimethyl-aminobenzoate, lot MKBF0590V
(Referred to as Padimate-O or Padimate O)

Test Substance Name:

Padimate-O
(2-Ethylhexyl-p-dimethyl-aminobenzoate)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:

Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Aldrich

21245-02-3

Colorless liquid

DMSO

MKBF0590V

Not provided

98.1%

C17H27NO,

277.40

Room temp (e.g., ambient)

Note: Certificates of analysis were stored in the study data binder and appended to the study report (Appendix 3).
Confirmation of the identity of the test chemical, characterization and stability were verified by the Sponsor. Test
chemical will be either returned to the Sponsor or destroyed following finalization of the study report.

3.2 Positive Control

The known aromatase inhibitor, 4-hydroxyandrostendione (4OH-ASDN), was used as the
positive control for aromatase inhibition. Table 2 contains identity and property information for

40H-ASDN (Formestane).

Table 2. Positive Control Substance

Positive Control Name: 40H-ASDN
(Formestane)

Positive Control Manufacturer:  Aldrich (cat # F2552)

CAS Number: 566-48-3

Description: White powder, slightly crystalline

Solvent Used: DMSO

Batch Number: 081K2133

Expiry Date: March 2015

Purity: 99.6%

Molecular Formula C19H2603

Molecular Weight: 302.41

Storage Conditions: -4°C

A certificate of analysis for 4OH-ASDN is stored in the study data binder and appended to the study report,
(Appendix 3).

The 40H-ASDNwas formulated in 100% dimethylsulfoxide (DMSO; lot RNBC5920, expires
October 2014). Fresh dilutions of the stock solution were prepared on the day of use. Dilutions
were prepared such that the target concentrations of control substance (Table 2) could be
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achieved by the addition of 20 pL of the dilution to a 2 mL total assay volume with final DMSO
concentrations < 1%.

3.3 Aromatase Substrate

The substrate for the aromatase assay was androstenedione (4-Androstene-3,17-dione or ASDN).
Non-radiolabeled and radiolabeled androstenedione ([1p-*H]-androstenedione, [°H] ASDN) were
used. The non-radiolabeled ASDN was 99.8% pure. The radiolabeled [°*H] ASDN stock was
>97% radiochemically pure and was supplied at a specific activity of 26.3Ci/mmol.

Table 3.Non-radiolabeled Substrate

Substrate Name (Non- Androstenedione

radiolabeled): (4-Androstene-3,17-dione, or ASDN)
Substrate Manufacturer: Steraloids, Inc. (cat # A6030-100)
CAS Number: 63-05-8

Description: White powder, slightly crystalline
Solvent Used: Ethanol

Batch Number: L1712

Expiry Date: April 2016

Purity: 99.8%

Molecular Formula C19H260-

Molecular Weight: 286.41

Storage Conditions: Room temp (e.g., ambient)

A certificate of analysis for ASDN is stored in the study data binder and appended to the study report, (Appendix 3).

Table 4.Radiolabeled Substrate

Substrate Name (Radiolabeled):  [1B-°H]-Androstenedione,
or [*H] ASDN

Substrate Manufacturer: Perkin Elmer (cat # NET926)

CAS Number: 63-05-8

Description: White powder, slightly crystalline

Solvent Used: Ethanol

Batch Number: 1632499

Expiry Date: 06 June 2013

Radiochemical Purity: >97%

Molecular Formula C19H260-

Molecular Weight: 286

Storage Conditions: -80°C

Specific Activity (Lot): 26.3 Ci/mmol

Specific Activity (Stock): 15-30 Ci/mmol

A certificate of analysis for [*H]ASDN is stored in the study data binder and appended to the study report,
(Appendix 3).
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3.3.1 Radiochemical Purity and Preparation of Substrate Solution for use in Aromatase
Assay

The radiochemical purity of the [*H] ASDN was >97% percent. The specific activity of the
stock, [*H]JASDN, was too high for direct use in the assay. Therefore, a solution containing a
mixture of the nonradiolabeled and radiolabeled ASDN was prepared. The 1 mCi/ml [*H]
ASDN stock was diluted to 0.3 to 0.5 Ci/mmol by the addition of buffer (0.1M sodium
phosphate, pH 7.4) and radioinert ASDN. This substrate solution had a concentration of 2 uM
ASDN and a radiochemical content of about 1 uCi/ml. The final concentration of the ASDN in
the assay was 100nM and the amount of tritium added to each incubation tube was
approximately 0.1 uCi.

3.3.1.1 Example Calculations

Calculations for Specific Activity Adjustment for [°HJASDN:

[*HJASDN, NET926 (Lot# 1632499; MW 286; Specific Activity 26.3 Ci/mmol)
« 1mCi/mL

« 0.974 TBg/mmol

« 37 MBg/mL EtOH

= 37MBag/mL =37.99 uM in Ethanol
0.974 TBg/mmol

Adjustment of specific activity to be between 0.3 and 0.5 Ci/mmol:

Prepared 1:100 dilution of the [’H]JASDN so that aliquots contained 10 puCi/mL at 380
nM, or 0.00872 ug ASDN. Aliquots prepared and stored frozen.

Aliquots thawed and combined with 1 pg/mL radioinert ASDN and assay buffer to prepare the
ASDN Substrate Solution (8 mL):

= 0.8 mL [*H]JASDN (10 pCi/mL at 0.38 uM)
= 4.6 mL Unlabeled ASDN (1 pg/mL, or 3.5 uM)
= 2.6 mL Assay Buffer

This resulted in a 2 uM ASDN (2 nmol/mL) solution with approximately 1 uCi/mL (a specific
activity between 0.3 mCi/mmol and 0.5 mCi/mmol).

The non-decayed nominal tritium activity in a 20 uL sample (read in Packard TriCarb LSC)
should be 44,400 DPM, and thus 1 mL =1 pCi = 2,220,000 DPM (e.g., 50 x 44,400 dpm ).

Thus, the above ASDN stock of 2 nmol/mL should be 0.5 mCi/mmol.

Accuracy of the activity of the solution was checked by determining the DPM in the LSC and
comparing it to the decayed nominal activity (e.g., it should be off by no more than 6%).
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EXAMPLE:

« Average of 20 pL reads = 42,390 DPM with nominal decayed activity calculated as
43,180 DPM/20 pL

« This was determined to be 98.2% of nominal activity, so no adjustment needed.

« 42,390 DPM x 50 (to get from 20 pL to 1 mL) = 2,119,500 DPM

« 2,119,500 DPM /2,220,000 DPM = 0.955

« 1puCi=2,220,000 DPM so the stock is 0.955 pCi, with 2 nmol/mL ASDN

« Specific activity of stock is thus 0.477 uCi/nmol, or 0.477 Ci/mmol

3.3.2 Preparation of Test Substances

Test substances were formulated in dimethylsulfoxide (DMSQO). The total volume of DMSO
used in each assay was 1% of the total assay volume (20 uL in 2 mL total assay volume) in order
to minimize the potential of this vehicle to inhibit the aromatase enzyme (CYP19). Fresh
dilutions of the stock solution of test substances were prepared on the day of use such that the
target concentration was achieved by the addition of 20 pL of the dilution to a 2 mL total assay
volume. Final concentrations of Avobenzone, Homosalate, and Padimate-O tested in the
aromatase assay were 10™°, 10° 107®, 107, 10°, 10°, 10, and 10° M. Final concentrations of
Engtélizole tested in the aromatase assay were 10%° 10°° 10%° 107, 10°°, 10°°, 10*°, and
10™° M.

Dose concentrations of test and control substances were not verified using analytical methods as
outlined in the protocol and GLP compliance statement of this report.

DMSO was chosen over ethanol as the solvent of choice for the following reasons: 1) DMSO
was listed as one of the vehicles acceptable for use in OPPTS 890.1200 guideline; 2) DMSO was
not as volatile as ethanol and so evaporation was less of a concern in the assay, and 3) DMSO
was more accurate to pipette because of density and viscosity.

3.4 Microsomes
3.4.1 Human Recombinant Microsomes

Human recombinant microsomes were purchased from Gentest™ (Woburn, MA:
www.gentest.com). The product name was Human CYP19 (Aromatase) and P450 reductase
Supersomes ™ (catalog number 456260, lot 19701). The vendor package inserts (batch data
sheets) provided values for protein concentration, cytochrome c reductase activity, and
aromatase activity and is included in the report (Appendix 3). Microsomes were stored at
approximately -80°C.

3.4.2 Protein Assay

Protein content of the microsomes was supplied by the vendor (BD Gentest; 3.7 mg/mL for lot
19701; Appendix 3).
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3.4.3 Cytochrome P450 (CYP19) Aromatase Activity

Aromatase activity of the microsome preparation was provided by the vendor (BD Gentest; 5.7
pmol product/(min x pmol P450) for lot 19701; Appendix 3).

3.4.4 Human Recombinant Microsome Preparation

Initial preparation of the human recombinant microsomes involved thawing the microsomes
rapidly in ~37°C water bath and performing a two-step dilution. Following thawing,
microsomes were placed in an ice bath and diluted to 0.8 mg/mL with buffer (0.1M sodium
phosphate, pH 7.4). Microsomes were further diluted to 0.008 mg/mL and aliquoted into
individual vials. After aliquoting the microsomes into individual vials, the vials were returned to
the approximately -80°C freezer for storage (information regarding stability to freeze thaw cycles
was provided on the batch data sheet).This minimized freeze-thaw cycles to no more than one.

The assay used vials containing 0.008 mg/mL protein and final concentration was approximately
0.004 mg/mL of microsomal protein per assay tube. Rate of conversion of androstanedione to
®H,0 was checked in each run to ensure suitability of microsomes. All runs met the acceptance
criteria of 0.100 nmol/mg-protein/min minimum activity as forth in OPPTS 890.1200 guideline.

3.5 Other Assay Components
3.5.1 Buffer

The assay buffer was 0.1M sodium phosphate buffer, pH 7.4. Sodium phosphate monobasic
(Sigma S5011, lot 070M001962V) and sodium phosphate dibasic (Sigma S5136, lot
100M01141V) were used to prepare this buffer. 0.1 M solutions of each reagent were prepared
in purified water and then combined to achieve a final pH of 7.4.

3.5.2 Propylene Glycol

Propylene glycol (Spectrum P1456, lot 2AG3003) was added to the assay directly as described
below.

3.5.3 NADPH

NADPH (B-nicotinamide adenine dinucleotide phosphate, reduced form, tetrasodium salt) was
the required co-factor for CYP19. A 6 mM stock solution was prepared in assay buffer (0.1M
sodium phosphate, pH 7.4) and the final concentration in the assay was 0.3 mM NADPH
(Calbiochem 481973, lot D00130037). NADPH was prepared fresh each day the assay was
performed and was kept on ice prior to use in the assay.

3.6  Test System

As per guideline (OPPTS 890.1200) recombinant microsomes (Human CYP19 + P450
Reductase Supersomes™™) were used as the test system for this study.
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3.7 Aromatase Assay Method

The assays were performed in 13 x 100 mm test tubes maintained at ~37°C in a shaking water
bath. Propylene glycol, [*H] ASDN, NADPH, and assay buffer were combined in the test tubes,
with or without test substances or the positive control chemical for a total volume of 1 mL. The
final concentrations for the major components of the assay are presented in Table 5 below. The
test tubes and microsomal suspensions were placed at ~37°C in the water bath for approximately
5 minutes prior to the initiation of the assay by the addition of 1 mL of the diluted microsomal
suspension. The total assay volume was 2 mL. The tubes were then incubated for approximately
15 minutes at ~37°C. The reactions were then terminated by the addition of 2 mL of ice-cold
methylene chloride and vortex-mixed for approximately 5 seconds and placed on ice. The tubes
were then re-vortex-mixed for an additional 20 to 25 seconds to extract the unreacted ASDN.
The methylene chloride layer was removed (bottom layer) and discarded and the aqueous layer
was extracted two more times, as outlined above. Two 0.5 mL aliquots of the top aqueous layers
were then transferred to duplicate liquid scintillation vials containing 10 mL of liquid
scintillation cocktail and then mixed.

Table 5. Optimized Aromatase Assay Conditions

Assay Factor (units) Human Recombinant
Microsomal Protein (mg/mL) 0.004
NADPH (mM) 0.3
[PHJASDN (nM) 100
Propylene glycol 5%
Incubation Time (min) ~15

Analysis of the samples was performed using a Packard TriCarb LSC (model 2910TR, serial
DG03117657). Radioactivity found in the aqueous fractions is from the *H,0 formed upon
hydrolysis of [°H] ASDN. One H;0 molecule is released per molecule of ASDN converted to
estrone in a stereospecific reaction. Therefore, the amount of estrone product formed was
determined by dividing the total amount of *H,0 formed by the specific activity of the [*H]
ASDN substrate (expressed in dpm/mL). Results are presented as the activity of the enzyme
reaction and expressed in nmol (mg protein)™ min ™.

Three types of control samples were included for each run. These included:

« Full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol, buffer,
vehicle (used for preparation of test substance solutions) and microsomes).

. Background activity controls (all components that are in the full aromatase activity
controls except NADPH).

« Positive controls (40OH-ASDN run at 8 concentrations in same manner as test substance).

Prior to conducting this assay using test substances, a full-scale assay consisting of three
independent runs were conducted using the positive control (4OH-ASDN) and the four
proficiency chemicals outlined in the OPPTS 890.1200 guideline. The results of this proficiency
demonstration are maintained at CeeTox. Proficiency was demonstrated when the positive
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control met the performance criteria outlined in Section 3.8 below and by the correct
classification of the proficiency chemicals.

3.8  Positive Control Assays and Determination of the Response of
Aromatase Activity to Test Substances

Positive control 4-OH ASDN and test substances were tested in three independent runs, and for
each run, eight concentrations were tested in triplicate (N=3). Four full activity controls and four
background activity controls were included with each run of the assay. All controls were split in
half so that two tubes (for full and background activity) were run at the beginning of the assay
and two of each (full and background activity) were run at the end of each assay.

Table 6. Tubes Needed for Determination of CYP19 Aromatase Assay

Sample Type Repetitions Description
(tubes)
Full Activity Control 4 All test components®plus solvent vehicle
Background Activity Control 4 Same as full activity control, but no NADPH

(@) The complete assay (“all test components™) contains buffer, propylene glycol, microsomal protein, [3H]ASDN, and NADPH.

As set forth in OPPTS 890.1200 guideline, the mean aromatase activity in the full activity
control samples must be >0.100nmol/mg-protein/min for the assay run to be considered
acceptable. In addition, the mean background control activity must be < 15% (Table 24) of the
full activity control and the concentration response curve data generated for 4OH-ASDN must
meet the performance criteria conditions listed in Table 7 below (see Table 23 for 4OH-ASDN
proficiency results).

Table 7. Performance Criteria for the Positive Control

Parameter Lower Limit Upper Limit
Positive Control Slope -1.2 -0.8
Top (%) 90 110
Bottom (%) -5 +6
Log ICs -7.3 -7.0

3.8.1 4-OH ASDN Positive Control Analysis

The positive control 4-OH ASDN (Formestane) was used to demonstrate that the assay was
being conducted properly for each run. The positive control was tested in the aromatase assay
according to the methods described in Section 3.7 and 3.8 above using the study design shown in
Table 8 below.

Report Number: 9070-100794AROM Page 20 of 178




Table 8. Positive Control Study Design

Sample Type Repetition Description 40H-ASDN
(tubes) Conc. (M)
Full Activity Control 4 All test components. No inhibitor N/A
Background Activity 4 Same as full activity control, but no NADPH N/A
Control
40H-ASDN Conc 1 3 Complete assay with 4-OH ASDN (positive 1X10°
control) added
40H-ASDN Conc 2 3 same 1X10°
40H-ASDN Conc 3 3 same 1X10°°
40H-ASDN Conc 4 3 same 1X10”
40H-ASDN Conc 5 3 same 1X107*°
40H-ASDN Conc 6 3 same 1X10®
40H-ASDN Conc 7 3 same 1X10°
40H-ASDN Conc 8 3 same 1X10™

3.8.2 Test Substance Analysis

Test substances were tested in three independent runs and each run was conducted independently
of the other runs using the aromatase assay methods described in Section 3.7 and 3.8 above with
the study design shown in Table 9 below.

After completion of the first run, the data were reviewed and solubility assessed by visual
inspection to determine if test concentrations of test substances should be adjusted for
subsequent runs of the assay (See Section 3.9 Solubility Assessment below).
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Table 9. Test Substance Study Design

Reference or
Sample Type Repetition Description Substazr'\l/(lz)e Conc
Full Activity Control 4 All test components plus solvent vehicle* N/A
Background Activity Control 4 Same as full activity control, but no NADPH N/A
Positive Control Concl 2 Complete assay with 40H-ASDN added 1X107
Positive Control Conc2 2 same 1X10°
Positive Control Conc3 2 same 1X10°°
Positive Control Conc4 2 same 1X10”
Positive Control Conc5 2 same 1X107"°
Positive Control Conc6 2 same 1X10°
Positive Control Conc7 2 same 1X107
Positive Control Conc8 2 same 1X107°
Test substance Concl 3 Compete assay with test substance added 1X107
Test substance Conc2 3 same 1X10™*
Test substance Conc3 3 same 1X107
Test substance Conc4 3 same 1X10°
Test substance Conch 3 same 1X10”
Test substance Conc6 3 same 1X10°
Test substance Conc7 3 same 1X107
Test substance Conc8 3 same 1X107°

N/A = not applicable
Conc = concentration
*The complete assay (“all test components™)

3.9 Solubility Assessment of Test Substances

Solubility of the test substance was assessed in the first run of the assay by visual observation
using the precipitation code shown below:

0 = Negative

+ = Small Amount

++ = Moderate Amount
+++ = Substantial Amount

3.9.1 Solubility Assessment and Concentration Ranges

e If insolubility (cloudiness or a precipitate) was visually observed at the highest
concentration (10 M), then the highest concentration would be adjusted for the second
and third runs at the highest concentration that appeared soluble using log or half-log
concentrations; i.e., 103> M, 10* M, etc. Concentrations lower than 10° M as the
highest concentration evaluated were not used for data interpretation.
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The lowest concentration to be tested was 10™° M. Low concentrations were required to obtain
the “top of the curve”. That is, the full enzymatic activity was obtained at the two lowest
concentrations of the test substance in order to define the top of the concentration-response
curve.

3.10 Data Evaluation

3.10.1 Aromatase Activity and Percent of Control Calculations

Relevant data was entered into the aromatase assay spreadsheet for calculations of aromatase
activity and percent control (see Tables 11-22 and Appendix 1: Raw and Normalized DPM
Data). The spreadsheet was created in Excel and calculated the DPM/mL for each aliquot of the
extracted agueous incubation mixture, average DPM/mL and total DPM for each aqueous
portion (after extraction). The volume (mL) of substrate solution added to the incubation
multiplied by the substrates specific activity (DPM/mL) yielded the total DPM present in the
assay tube at initiation. The total DPM remaining in the aqueous portion after extraction divided
by the total DPM present in the assay tube at initiation times 100 yielded the percent of the
substrate that was converted to product. The total DPM remaining in the aqueous portion after
extraction was corrected for background by subtracting the average DPM present in the aqueous
portion of the background activity control tubes (Appendix 1: Raw and Normalized DPM Data).
This corrected DPM was then converted to nmol product formed by dividing by the substrate
specific activity (DPM/nmol). The activity of the enzyme reaction was expressed in nmol (mg
product) *min™ and was calculated by dividing the amount of *H,0O formed (nmol) by the product
of mg microsome protein used times the incubation time (15 minutes). Average activity in the
full activity control samples was calculated. Percent of control activity remaining in the
presence of the various test chemical concentrations, including the positive control, was
calculated by dividing the aromatase activity at a given concentration by the average full activity
control and multiplying by 100.

Nominally one might expect the percent of control activity values for an inhibitor to vary
between approximately 0 percent near the high inhibition concentrations and approximately 100
percent near the low inhibition concentrations. However due to experimental variation,
individual observed percent of control values sometimes extended slightly below O percent or
above 100 percent.

3.10.2 Model Fitting

The response curves were fitted by weighted least squares nonlinear regression analysis with
weights equal to 1/Y. Model fits were carried out using a 4-parameter regression model (XLfit;
IDBS; Version 5.2.0.0; Fit Model 208) and Tukey’s Bi-Weight statistical analysis for outlier
analysis.

Concentration response trend curves were fitted to the percent of control activity values within
each of the replicate tubes at each test chemical concentration. Concentration was expressed on
the log or half-log scale.
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The following concentration response curve was fitted to relate percent of control activity to
logarithm of concentration within each run using equation:

Y=B+_(T-B)
1410 (09 ICSO-X)[3+I0g[(T-B/50-B)-1]

The above equation is equivalent to the XLfit Model 208 (IDBS; Version 5.2.0.0), or the 4
Parameter Logistic Model.

Concentration response models were fitted for each test run for each test substance and
control(s).

Y= percent of control activity in the inhibitor tube.
X= Logarithm (base 10) of the concentration.

T= average DPMs across the repeat tubes with the same test substance concentration that define
the Top of the curve.

B= average DPMs across the repeat tubes with the same test substance concentration that define
the Bottom of the curve.

B = slope of the concentrations response curve (B will be negative).

M = log10lCso (ICsp is the concentration corresponding to percent of control activity equal to
50%).

3.10.3 Graphical and Analysis of Variance Comparisons Among Concentration Response
Curve Fits

For each run for each test substance the individual percent of control values were plotted versus
logarithm of the test chemical concentration. The fitted concentration response curves were
superimposed on the plot. Individual plots were prepared for each run for each test substance
(Figures 1-4) along with plotted means (Figures 5, 8, 11, and 14).

Additional plots for each test substance were prepared to compare the percent of control activity
values across runs. For each run the average percent of control values versus logarithm of test
chemical concentration were plotted on the same plot. Plotting symbols distinguished among
runs for a given test substance. The fitted concentration response curves for each run were
superimposed on the plots (Figures 6, 9, 12, and 15). On separate plots the average percent of
control values for each run were plotted versus logarithm of test substance concentration. The
average concentration response curve across runs was superimposed on the same plot for each
test substance (Figures 7, 10, 13, and 16).
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3.10.4 Quality Control-Analysis of Variance Comparisons of Full Enzyme Activity Control
and Background Activity Control as Percent of Control

Within each run of each test substance quadruplicate repetitions were made of the control tubes
(Full Activity Control and Background Activity Control). Half the repetitions were carried out at
the beginning of the run and half at the end. Control responses were adjusted for background
DPMs, divided by the average of the (background adjusted) full activity (TA) control values, and
expressed as percent of control. The average of the four background activity controls (NSB)
within a run had to be approximately 0 % (with an acceptable range of -5 to +6%) and the
average of the four full activity controls (TA) within a run had to be approximately 100% (with
an acceptable range of 90 — 110%).

The mean background activity control also had to be < 15% of the full activity control, the limit
established in the guidelines (Table 24).

3.10.5 Data Interpretation

Data from this assay were used to classify the test substances according to their ability to inhibit
aromatase. To be classified as an inhibitor, the data must fit the 4-parameter regression model to
yield an inhibition curve and result in greater than 50% inhibition at the highest concentration.
The value of the inhibition curve at each of three runs at the highest concentration were averaged
and compared with the following criteria. If the data did fit the model, the average activity of the
data points at the highest concentration was used.

Table 10. Data Interpretation Criteria

Criteria Classification
Data fit 4-parameter Curve crosses 50% Inhibitor
nonlinear regression Average lowest portion of curves Equivocal
model across runs is between 50% and

75% Activity

Average lowest portion of curves
across runs is greater than 75%

Data do not fit the Non-inhibitor
model

3.11 Statistical Software and Analysis

Concentration curves were fitted to the data using non-linear regression analysis features in a
commercial software package (e.g., IDBSXLfit v5.2.0.0). For data generated at CeeTox, basic
statistical analysis was performed on the data, which included means of replicates, standard
deviation of the mean, standard error of the mean, and coefficient of variation.
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4.0 RESULTS AND DISCUSSION

4.1 Concentration Range for the Test Substance

Final concentrations of Avobenzone, Homosalate, and Padimate-O tested in the aromatase assay
were 10%° 10°, 10®, 107, 10, 10, 10, and 10° M. Final concentrations of Ensulizole tested
in the aromatase assay were 107%°, 10 1082, 107, 10°°, 10°°, 10*°, and 10°*° M.

Avobenzone and Padimate-O was soluble in the assay buffer at concentrations of < 10®° M.
Ensulizole was soluble in the assay buffer at concentrations of < 103° M. Homosalate was
soluble in the assay buffer at concentrations of < 10* M (see Table 25). Thus, the suitable top
concentrations for Avobenzone, Ensulizole, Homosalate, and Padimate-O for use in the
aromatase assay were established at 10° M, 103> M, 10 M, and 10 M, respectively.

4.2  Aromatase Assay Acceptance Criteria

In three independent runs of the positive control assay (4OH-ASDN) (see Table 23), the mean
Hill slope, 1Cso, bottom curve (%), and top curve (%) were calculated. The range of values
achieved for these parameters in three independent runs of the assay are shown below, along
with the performance criteria ranges established in the OPPTS 890.1200 guideline. All values
were within the acceptable ranges specified in Section 3.8 (see Table 7).

Therefore, all independent runs of the assay were considered to have met the assay acceptance
criteria and were considered to be definitive.

Top of Curve = 99.58% to 105.67% (Guideline Range = 90% — 110%)
Bottom Curve =-0.46% to 0.15% (Guideline Range = -5% to 6%)
Hill Slope = -0.96 to -0.88 (Guideline Range = -1.2 t0 -0.8)
Log ICso =-7.18 t0 -7.07 (Guideline Range =-7.3t0 -7.0)

4.3  Quality Control Analysis Acceptance Criteria

In three independent runs of the assay, the average of the four background activity controls
(NSB) within a run had to be approximately 0 % (with an acceptable range of -5 to +6%) and the
average of the four full activity controls (TA) within a run had to be approximately 100% (with
an acceptable range of 90 — 110%).
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All runs were within specifications. In addition, the mean background activity controls were <
15% of the full activity controls, the limit established in the guidelines (Tables 24).

The mean aromatase activity values in the full activity control samples were at least 0.412
nmol/mg-protein/min in the runs, well above the 0.100 nmol/mg-protein/min minimum
acceptable activity limit set forth in OPPTS 890.1200 guideline.

4.4  Aromatase Assay Results

The four test substances were evaluated in three independent runs of the assay conducted on 21
Feb 2013, 25 Feb 2013, and 27 Feb 2013. Solubility/precipitation of test substances in the assay
buffer was assessed visually in the first run of the assay. The results of these analyses are
presented in Tables 11-22. Based on these results, the suitable top concentration of test
substances for use in the aromatase assays was determined to be 10“ M and concentrations of the
test substance used in the latter runs were adjusted accordingly. The positive control inhibitor
40H-ASDN was included with each run each time the aromatase assay was performed to ensure
results passed the performance criteria as set forth in OPPTS 890.1200 guidelines. In three
independent runs of the aromatase assay, mean aromatase activity was determined to be:

Avobenzone: 115% (+ 9% SD) of control activity = Non-inhibitor
Ensulizole: 102% (+ 1% SD) of control activity = Non-inhibitor
Homosalate: 89% (£ 2% SD) of control activity = Non-inhibitor
Padimate-O: 98% (= 2% SD) of control activity = Non-inhibitor

4.5 Discussion

In three independent runs of the assay, test substances were tested at final concentrations in the
range of 10"°° to 10 M. Final concentrations of Avobenzone, Homosalate, and Padimate-O
tested in the aromatase assay were 10™%° 10° 10% 107, 10°, 10°, 10* and 10° M. Final
concentrations of Ensulizole tested in the aromatase assay were 10%°, 10°° 10%° 107, 10°°,
10°°, 10, and 10° M. Avobenzone, Ensulizole, Homosalate, and Padimate-O were shown to
be non-inhibitors according to the EDSP guideline (Table 10, Section 3.10.5 Data Interpretation).

5.0 CONCLUSIONS

Avobenzone, Ensulizole, Homosalate, and Padimate-O were determined to be non-inhibitors, as
defined by EDSP guideline OPPTS 890.1200 (Table 10, Section 3.10.5 Data Interpretation).

6.0 REFERENCES

« Endocrine Disruptor Screening Program Test Guidelines OPPTS 890.1200: Aromatase
(Human Recombinant); US EPA 740-C-09-004 (October 2009).

« Integrated Summary Report on Aromatase; Battelle and US EPA (December 11, 2007).
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TABLES SECTION (RESULTYS)
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TABLE 11: Results of Run 1 Aromatase Activity Assay:

40H-ASDN and Avobenzone (21 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 101.54 0.556 101.14 101.93 ND
NSB 0.01 0.006 0.00 0.01 ND
10° 1.14 0.036 1.11 1.16 ND
10°® 9.68 0.626 9.23 10.12 ND
10°° 23.56 0.309 23.34 23.78 ND
10”7 47.95 1.198 48.79 47.10 ND
107° 67.77 10.046 74.87 60.66 ND
108 89.03 4.880 85.58 92.48 ND
10° 08.88 0.653 99.34 98.42 ND
1010 99.13 2.402 100.83 97.43 ND

Concentration of Aromatase Activity Individual Aromatase Activity

Avobenzone (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3

TA 08.46 3.036 96.32 100.61 ND
NSB -0.01 0.039 0.02 -0.03 ND
103 89.72 1.422 89.98 91.01 88.19
10* 103.98 8.485 94.84 111.61 105.50
10° 106.89 0.818 106.60 107.81 106.26
10°® 102.25 2.497 104.24 99.45 103.07
10”7 96.70 4.643 08.35 91.46 100.29
108 99.08 1.645 97.36 100.64 99.26
10° 100.02 2.208 102.26 99.97 97.84
10710 98.90 3.187 98.33 96.03 102.33

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 12:

Results of Run 2 Aromatase Activity Assay:
40H-ASDN and Avobenzone (25 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.36 0.393 99.08 99.63 ND
NSB 0.02 0.005 0.03 0.02 ND
10° 0.01 0.066 0.87 0.96 ND
10 8.25 0.101 8.18 8.32 ND
10°° 20.94 0.541 20.56 21.32 ND
10”7 43.12 0.865 42.51 43.73 ND
107° 69.72 2.427 68.00 71.43 ND
10°® 88.89 1.259 88.00 89.78 ND
10 104.41 1.431 105.42 103.39 ND
10710 104.51 2.487 106.27 102.75 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Avobenzone (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 100.64 2.446 98.92 102.37 ND
NSB -0.02 0.060 -0.06 0.02 ND
103 96.36 2.288 94.89 95.19 99.00
10* 110.36 1.382 108.97 111.73 110.37
10° 113.05 2.740 116.19 111.78 111.17
10°® 107.39 2.687 104.69 107.41 110.07
10”7 104.41 1.169 105.10 105.08 103.06
108 101.32 3.554 100.62 105.18 98.17
10 103.33 4.260 105.93 98.41 105.64
1010 102.54 1.598 101.66 101.57 104.38

VC = Vehicle Control
TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 13:

Results of Run 3 Aromatase Activity Assay:
40H-ASDN and Avobenzone (27 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

A0H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.69 1.264 96.80 98.59 ND
NSB -0.18 0.000 -0.18 -0.18 ND
10° 0.78 0.007 0.79 0.78 ND
10° 7.73 0.146 7.84 7.63 ND
10°°° 20.97 0.759 21.51 20.44 ND
10”7 43.17 0.227 43.33 43.01 ND
107° 68.03 0.775 67.48 68.58 ND
10 89.62 2.705 91.54 87.71 ND
107 97.63 2.693 95.72 99.53 ND
1010 99.01 3.242 101.30 96.72 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Avobenzone(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 102.31 1.298 103.23 101.39 ND
NSB 0.18 0.465 -0.14 0.51 ND
10° 100.38 1.303 100.52 99.01 101.61
10* 112.51 2.360 111.77 110.61 115.15
10° 123.91 10.854 114.81 135.92 121.00
10° 100.84 1.850 98.84 101.22 102.48
107 105.14 2.497 102.64 107.63 105.14
10 106.35 0.332 106.68 106.02 106.34
10 106.73 0.751 107.37 106.90 105.90
10 106.51 2.716 104.18 105.85 109.49

VC = Vehicle Control
TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 14: Results of Run 1 Aromatase Activity Assay:

40H-ASDN and Ensulizole (21 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 101.54 0.556 101.14 101.93 ND
NSB 0.01 0.006 0.00 0.01 ND
10° 1.14 0.036 1.11 1.16 ND
10° 9.68 0.626 9.23 10.12 ND
10°° 23.56 0.309 23.34 23.78 ND
107 47.95 1.198 48.79 47.10 ND
107° 67.77 10.046 74.87 60.66 ND
10°® 89.03 4.880 85.58 92.48 ND
10 98.88 0.653 99.34 98.42 ND
10710 99.13 2.402 100.83 97.43 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

nsulizoie 00 00
Ensulizole(M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 08.46 3.036 96.32 100.61 ND
NSB -0.01 0.039 0.02 -0.03 ND
103° 100.58 1.502 100.55 99.09 102.10
1073 102.13 1.681 103.89 100.54 101.97
10°° 100.46 0.828 101.31 100.42 99.65
1063 100.01 2.634 97.83 102.94 99.25
107° 06.81 1.433 96.93 08.19 95.33
1083 97.51 4.543 102.19 93.12 97.21
109° 94.76 3.051 92.10 98.09 94.10
107102 99.28 3.664 95.15 102.14 100.54

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control
SD = Standard Deviation

ND = Not Determined
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TABLE 15:

Results of Run 2 Aromatase Activity Assay:
40H-ASDN and Ensulizole (25 Feb 2013)

Concentration of Aromatase Activity Individual Aromatase Activity
40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.36 0.393 99.08 99.63 ND
NSB 0.02 0.005 0.03 0.02 ND
10° 0.91 0.066 0.87 0.96 ND
10° 8.25 0.101 8.18 8.32 ND
10°° 20.94 0.541 20.56 21.32 ND
107 43.12 0.865 4251 43.73 ND
107° 69.72 2.427 68.00 71.43 ND
10°® 88.89 1.259 88.00 89.78 ND
10 104.41 1.431 105.42 103.39 ND
10 104.51 2.487 106.27 102.75 ND
Concentration of Aromatase Activity Individual Aromatase Activity
Ensulizole(M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 100.64 2.446 98.92 102.37 ND
NSB -0.02 0.060 -0.06 0.02 ND
1073° 103.32 1.325 103.56 104.51 101.89
10%° 102.03 2.062 104.24 101.67 100.17
10°° 101.96 0.922 101.18 101.73 102.98
107°° 105.17 0.369 105.55 104.81 105.14
107° 101.86 1.761 100.11 103.63 101.84
108° 100.29 4.676 101.62 104.16 95.10
109° 101.03 2.942 103.58 97.81 101.70
1010 94.88 4.095 96.83 97.63 90.17

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control
SD = Standard Deviation

ND = Not Determined

Report Number: 9070-100794AROM

Page 33 of 178



TABLE 16:

40H-ASDN and Ensulizole (27 Feb 2013)

Results of Run 3 Aromatase Activity Assay:

Concentration of

Aromatase Activity

Individual Aromatase Activity

A0H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.69 1.264 96.80 98.59 ND
NSB -0.18 0.000 -0.18 -0.18 ND
10° 0.78 0.007 0.79 0.78 ND
10° 7.73 0.146 7.84 7.63 ND
10°°° 20.97 0.759 21.51 20.44 ND
10”7 43.17 0.227 43.33 43.01 ND
107° 68.03 0.775 67.48 68.58 ND
10 89.62 2.705 91.54 87.71 ND
107 97.63 2.693 95.72 99.53 ND
1010 99.01 3.242 101.30 96.72 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Ensulizole(M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 102.31 1.298 103.23 101.39 ND
NSB 0.18 0.465 -0.14 0.51 ND
1073° 101.54 0.186 101.58 101.71 101.34
10 104.06 1.232 102.68 104.43 105.05
107°° 106.04 3.113 106.36 102.78 108.98
10°°° 98.06 12.944 109.78 100.23 84.16
107° 102.13 0.962 103.23 101.44 101.71
108° 103.52 1.565 102.44 102.80 105.31
10%° 101.91 2.335 101.33 104.48 99.92
10710° 103.77 0.915 102.71 104.33 104.26

VC = Vehicle Control
TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 17: Results of Run 1 Aromatase Activity Assay:

40H-ASDN and Homosalate (21 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 101.54 0.556 101.14 101.93 ND
NSB 0.01 0.006 0.00 0.01 ND
10° 1.14 0.036 1.11 1.16 ND
10° 9.68 0.626 9.23 10.12 ND
10°° 23.56 0.309 23.34 23.78 ND
107 47.95 1.198 48.79 47.10 ND
107° 67.77 10.046 74.87 60.66 ND
10°® 89.03 4.880 85.58 92.48 ND
10 98.88 0.653 99.34 98.42 ND
10710 99.13 2.402 100.83 97.43 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Homosalate(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 08.46 3.036 96.32 100.61 ND
NSB -0.01 0.039 0.02 -0.03 ND
103 83.11 2.290 81.81 81.77 85.76
10* 86.74 5.722 91.72 88.00 80.49
10° 92.23 3.370 88.34 94.32 94.03
10°® 95.31 3.911 95.09 99.33 91.52
10”7 97.06 4.645 92.30 101.57 97.32
108 93.62 2.593 93.88 90.91 96.08
10 97.99 2.943 96.24 96.34 101.39
10710 100.54 0.730 99.71 101.09 100.82

VC = Vehicle Control
TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 18:

Results of Run 2 Aromatase Activity Assay:
40H-ASDN and Homosalate (25 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.36 0.393 99.08 99.63 ND
NSB 0.02 0.005 0.03 0.02 ND
10° 0.01 0.066 0.87 0.96 ND
10 8.25 0.101 8.18 8.32 ND
10°° 20.94 0.541 20.56 21.32 ND
10”7 43.12 0.865 42.51 43.73 ND
107° 69.72 2.427 68.00 71.43 ND
10°® 88.89 1.259 88.00 89.78 ND
10 104.41 1.431 105.42 103.39 ND
10710 104.51 2.487 106.27 102.75 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Homosalate(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 100.64 2.446 08.92 102.37 ND
NSB -0.02 0.060 -0.06 0.02 ND
103 84.11 0.711 83.77 83.63 84.92
10* 90.05 2.216 92.05 90.44 87.67
10° 92.29 0.304 92.42 91.95 92.51
10°® 103.34 0.790 103.58 102.46 103.99
10”7 102.71 2.983 99.53 103.16 105.44
108 100.73 1.563 102.42 100.42 99.34
10 100.24 2.653 100.80 102.57 97.36
10710 101.60 0.947 101.02 102.70 101.09

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 19:

Results of Run 3 Aromatase Activity Assay:
40H-ASDN and Homosalate (27 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

A0H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.69 1.264 96.80 98.59 ND
NSB -0.18 0.000 -0.18 -0.18 ND
10° 0.78 0.007 0.79 0.78 ND
10° 7.73 0.146 7.84 7.63 ND
10°°° 20.97 0.759 21.51 20.44 ND
10”7 43.17 0.227 43.33 43.01 ND
107° 68.03 0.775 67.48 68.58 ND
10 89.62 2.705 91.54 87.71 ND
107 97.63 2.693 95.72 99.53 ND
1010 99.01 3.242 101.30 96.72 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Homosalate(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 102.31 1.298 103.23 101.39 ND
NSB 0.18 0.465 -0.14 0.51 ND
103 84.46 2.343 81.81 86.26 85.30
10* 90.48 1.192 90.32 89.37 91.74
10° 96.95 1.813 08.88 95.29 96.66
10° 105.93 0.807 106.10 105.05 106.63
107 103.35 1.053 103.22 104.47 102.38
108 102.75 2.539 102.17 100.55 105.53
10 100.84 1.685 100.75 99.21 102.57
1010 100.41 1.520 98.69 100.94 101.59

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control
SD = Standard Deviation

ND = Not Determined
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TABLE 20: Results of Run 1 Aromatase Activity Assay:

40H-ASDN and Padimate-O (21 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 101.54 0.556 101.14 101.93 ND
NSB 0.01 0.006 0.00 0.01 ND
10° 1.14 0.036 1.11 1.16 ND
10° 9.68 0.626 9.23 10.12 ND
10°° 23.56 0.309 23.34 23.78 ND
107 47.95 1.198 48.79 47.10 ND
107° 67.77 10.046 74.87 60.66 ND
10°® 89.03 4.880 85.58 92.48 ND
10 98.88 0.653 99.34 98.42 ND
10710 99.13 2.402 100.83 97.43 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Padimate-O(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 08.46 3.036 96.32 100.61 ND
NSB -0.01 0.039 0.02 -0.03 ND
103 83.49 1.628 82.98 85.32 82.19
10* 92.41 0.516 92.79 91.82 92.63
10° 96.28 1.357 96.26 94.94 97.65
10°® 99.86 1.842 97.83 100.35 101.41
10”7 100.68 0.855 99.74 101.41 100.89
108 100.35 1.040 99.63 101.54 99.88
10° 97.09 2.796 99.02 03.88 08.36
10710 98.47 0.579 99.06 97.91 98.44

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 21:

Results of Run 2 Aromatase Activity Assay:
40H-ASDN and Padimate-O (25 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.36 0.393 99.08 99.63 ND
NSB 0.02 0.005 0.03 0.02 ND
10° 0.01 0.066 0.87 0.96 ND
10 8.25 0.101 8.18 8.32 ND
10°° 20.94 0.541 20.56 21.32 ND
10”7 43.12 0.865 42.51 43.73 ND
107° 69.72 2.427 68.00 71.43 ND
10°® 88.89 1.259 88.00 89.78 ND
10 104.41 1.431 105.42 103.39 ND
10710 104.51 2.487 106.27 102.75 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Padimate-O(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 100.64 2.446 08.92 102.37 ND
NSB -0.02 0.060 -0.06 0.02 ND
103 86.53 2.455 84.54 89.27 85.79
10* 92.06 0.941 93.12 91.76 91.30
10° 08.28 0.159 08.46 08.23 98.15
10°® 100.63 2.493 98.21 103.19 100.49
10”7 08.16 1.256 96.88 99.39 08.21
108 101.46 2.450 98.64 102.94 102.81
10 97.07 1.551 08.82 95.88 96.50
10710 101.85 2.663 103.71 98.80 103.04

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 22:

Results of Run 3 Aromatase Activity Assay:
40H-ASDN and Padimate-O (27 Feb 2013)

Concentration of

Aromatase Activity

Individual Aromatase Activity

A0H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.69 1.264 96.80 98.59 ND
NSB -0.18 0.000 -0.18 -0.18 ND
10° 0.78 0.007 0.79 0.78 ND
10° 7.73 0.146 7.84 7.63 ND
10°°° 20.97 0.759 21.51 20.44 ND
10”7 43.17 0.227 43.33 43.01 ND
107° 68.03 0.775 67.48 68.58 ND
10 89.62 2.705 91.54 87.71 ND
107 97.63 2.693 95.72 99.53 ND
1010 99.01 3.242 101.30 96.72 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Padimate-O(M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 102.31 1.298 103.23 101.39 ND
NSB 0.18 0.465 -0.14 0.51 ND
10° 85.34 1.744 83.64 85.24 87.13
10 92.90 2.738 90.03 93.21 95.48
10° 99.55 5.088 101.50 103.37 93.77
10° 106.22 0.831 106.68 105.26 106.72
107 104.65 0.900 104.49 103.84 105.62
10°® 104.51 2.054 106.78 103.99 102.77
10 101.75 1.289 100.41 102.98 101.87
10 100.12 3.955 103.89 100.46 96.00

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control
SD = Standard Deviation

ND = Not Determined
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TABLE 23: Hill Slope, LogICsy, Top of Curve (%), and Bottom of
Curve (%) Values for the Reference Chemical 4OH- ASDN

Hill Slope Log IC50
Name
Run1 Run 2 Run 3 Run1 Run 2 Run 3
40H-ASDN -0.88 -0.89 -0.96 -7.07 -7.18 -7.12
Top of Curve (%) Bottom of Curve (%)
Name
Run 1 Run 2 Run 3 Run1 Run 2 Run 3
40H-ASDN 100.36 105.67 99.58 -0.46 -0.28 0.15

ACCEPTANCE CRITERIA

Parameter Lower Upper
40H-ASDN Slope -1.2 -0.8
Top (%) 90 110
Bottom (%) -5 6
Log I1C50 -7.3 -7.0
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TABLE 24:

Activity Control Values for the Assay Runs

Individual and Mean Full Activity Control and Background

Full Activity Control Background Activity Control
Tube (TA; Full Activity %) (NSB; Non-Specific Binding;
Position No Activity %)
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
Beginning | 101.14 99.08 96.80 0.00 0.03 -0.18
101.93 99.63 98.59 0.01 0.02 -0.18
End 96.32 98.92 103.23 0.02 -0.06 -0.14
100.61 | 102.37 | 101.39 -0.03 0.02 0.51
Means 100.0 100.0 100.0 0.0 0.0 0.0
% of Full
Activity NA NA NA 0.0 0.0 0.0

NOTE: NA = not applicable.

ACCEPTANCE CRITERIA

Full Activity Control (TA) Average = Range of 90 to 110%

Background Activity Control (NSB) Average = Range of -5 to +6%

Mean background control activity < 15% of the full activity control
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TABLE 25: Solubility Results
Test Precipitation
Substance Code
Runl | Run2 | Run3

Rx tubes 37°C after addition of Supersomes’

M

Avobenzone, 10° M ++ 4t ot
Avobenzone, 10* M + + n
Avobenzone, 10> M 0 0 0
Ensulizole, 107> M 0 0 0
Homosalate, 10° M + + n
Homosalate, 10 M 0 0 0
Padimate-O, 10° M ++ I T
Padimate-O, 10* M + n n
Padimate-O, 10° M 0 0 0

Precipitation Code (Visual):

0 = Negative
+ = Small Amount

++ = Moderate Amount
+++ = Substantial Amount

ND = Not determined
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FIGURE 1: Runs 1-3: Avobenzone and 40H-ASDN

Run 1: 21 Feb 2013
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The graphs above represent the data (Means + Standard Error of the Mean) from three independent runs of the assay

(n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Avobenzone soluble up to 10°M. Only soluble concentrations shown (e.g., excluding 10° M and 10 M for

test substance).
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FIGURE 2: Runs 1-3: Ensulizole and 40H-ASDN

Run 1: 21 Feb 2013
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The graphs above represent the data (Means + Standard Error of the Mean) from three independent runs of the assay

(n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Ensulizole soluble up to 103°M. All concentrations shown.
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FIGURE 3: Runs 1-3: Homosalate and 40H-ASDN
Run 1: 21 Feb 2013
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Run 3: 27 Feb 2013
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The graphs above represent the data (Means + Standard Error of the Mean) from three independent runs of the assay
(n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Homosalate soluble up to 10*M. Only soluble concentrations shown (e.g., excluding 10° M for test
substance).
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FIGURE 4: Runs 1-3: Padimate-O and 40H-ASDN

Run 1: 21 Feb 2013
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The graphs above represent the data (Means + Standard Error of the Mean) from three independent runs of the assay

(n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Padimate-O soluble up to 10°M. Only soluble concentrations shown (e.g., excluding 10 M and 10™* M for

test substance).
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FIGURE S: Mean Response of Runs 1-3: Avobenzone and 4OH-ASDN
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FIGURE 6: Combined Response of Runs 1-3: Avobenzone and 4OH-ASDN
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FIGURE 7: Combined Response of Mean and Runs 1-3: Avobenzone and
40H-ASDN

Avobenzone All Runs Plus Mean (Black Line) 4-OH ASDN All Runs Plus Mean (Black Line)
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The graphs above represent the mean data (Means + Standard Error of the Mean) of three independent runs of the
assay (n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Mean of three runs is the bold, black line. Only soluble concentrations shown (e.g.. excluding 10 M and
10 M for test substance).
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FIGURE 8: Mean Response of Runs 1-3: Ensulizole and 4OH-ASDN
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FIGURE 9: Combined Response of Runs 1

-3: Ensulizole and 4OH-ASDN
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FIGURE 10: Combined Response of Mean and Runs 1-3: Ensulizole and

. Ensulimle All Runs Plus Mean (Black Line)
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The graphs above represent the mean data (Means = Standard Error of the Mean) of three independent runs of the
assay (n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Mean of three runs is the bold. black line. All concentrations shown.

Report Number: 9070-100794AROM

Page 50 of 178




FIGURE 11: Mean Response of Runs 1-3: Homosalate and 4OH-ASDN
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FIGURE 12: Combined Response of Runs 1-3: Homosalate and 4OH-ASDN
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FIGURE 13: Combined Response of Mean and Runs 1-3: Homosalate and
40OH-ASDN

HomosalateAll Runs Plus Mean (Black Line)

4-OH ASDN All Runs Plus Mean (Black Line)
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The graphs above represent the mean data (Means = Standard Error of the Mean) of three independent runs of the
assay (n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Mean of three runs is the bold, black line. Only soluble concentrations shown (e.g.. excluding 10~ M for test
substance).
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FIGURE 14: Mean Response of Runs 1-3: Padimate-O and 4OH-ASDN
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FIGURE 15: Combined Response of Runs 1-3: Padimate-O and 4OH-ASDN
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FIGURE 16: Combined Response of Mean and Runs 1-3: Padimate-O and
40H-ASDN

20 Padimate-O All Runs Plus Mean (Black Line)

4-OH ASDN All Runs Plus Mean (Black Line)
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The graphs above represent the mean data (Means = Standard Error of the Mean) of three independent runs of the
assay (n =3/concentration for test substance; n=2/concentration for 4OH-ASDN).

NOTE: Mean of three runs is the bold, black line. Only soluble concentrations shown (e.g., excluding 10> M and 10°
4 M for test substance).
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APPENDICES SECTION
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APPENDIX 1: Run 1: Assay Information (Avobenzone)

Experiment Date:  21-Fehb-13
Test substance: Avobenzone
3/14/2013 16:27

Study Number: 9070-100794AR0M

specific activity based on decay for 4120410 427700 DPM

20 uL court of 3H-ASDN (mean) 41156.7 DFM

05 mL count for tota activity 127683 DPM

mirosomal proteinizssay 0.00% mg

Reaction tine 15 min

20 ulL court of 3H-ASDN (DPM) 40421 41204 41845

Assays Conducted by: —

Each assay contained 100 uL 3H-ASDN

205783.3 DPM

0.200 (rmoles)

Tolal product 3H-H20 per assay

51075.0 DPM

0.050 (rmoles)

Percent conversion to product (3H-H20) (percent)

248

I

Pate of conversion to 2H-H20 in total activity assay

0.414 nmol/(mg pretain-rmin)

Average activity of control Tubes

0.412 nmol/(mg protein-min)

Average full enzyme activity confrols (percent +-5D)

100.0

25

Average background activity controls percent +- SD)

0.0

0.0

Spreadsheet locked on: 03052013
Green shaded areas: unlocked cells for data entry
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 4 of 4
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APPENDIX 1: Run 1: Assay Information (Ensulizole)

Test substance: Ensulizole
53/14/2013 16:27

Experiment Date:  21-Feb-13 Study Number: 9070-100794AR0M

specific activity based on decay for 420410 427700 DPM

20 uL court of 3H-ASDN (mean) 41567 DPM

05 mL count for tota activity 127688 DPM

merosomal proteiniassay 0.00% mg

Reaction tine 15 min

20 uL court of 3H-ASDN (DPM) 40421 41204 41845

Assays Conducted by -

Spreadsheet locked on: 03/05/2013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

2057833 DPM

0200 (rrroles)

Tolal product 3H-H20 per assay

51075.0 DPM

0.050 (rmoles)

Percent ccwersion o product (3H-H20) (percent)

248

Pate of conversion to 2H-H20 in total activity assay

0.414 nmol/(mg protein-min)

Average activity of control Tubes

0.412 nimoli{ing protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

25

Average background activity controls percent +- SD)

0.0

0.0
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 4 of 4
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APPENDIX 1: Run 1: Assay Information (Homosalate)

Test substance: Homosalate
341472013 16:27

Experiment Date:  21-Feb-13 Study Number: 9070-100794AR0M

specific activity based on decay for 420410 427700 DPM
20 uL court of 3H-ASDN (mean) 41567 DPM
05 mL count for tota activity 127688 DPM
merosomal proteiniassay 0.00% mg
Reaction tine 15 min
20 uL court of 3H-ASDN (DPM) 40421

41204 41845

Assays Conducted by: -

Spreadsheet locked on: 03/05/2013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 UL 3H-ASDN

2057833 DPM

0.200 (nmoles)

Total product 3H-H20 per assay

51075.0 DPM

0.050 (rmoles)

Percent ccnversion to product (23H-H20) (percent)

248

Pate of conversion to 2H-H20 in total activity assay

0.414 nmol/(mg protein-min)

Average activity of confrol Tubes

0.412 nmoli{ing protein-min)

Average full enzyme aclivity controls {percent +-5D)

100.0

25

Average background activity controls percent +- SD)

0.0

0.0
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Homosalate): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Homosalate): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Homosalate): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Homosalate): Part 4 of 4
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APPENDIX 1: Run 1: Assay Information (Padimate-O)

Test substance: Padimate O
53/14/2013 16:27

Experiment Date:  21-Feb-13 Study Number: 9070-100794AR0M

specific activity based on decay for 420410 427700 DPM
20 uL court of 3H-ASDN (mean) 41567 DPM
05 mL count for tota activity 127688 DPM
merosomal proteiniassay 0.00% mg
Reaction tine 15 min
20 uL court of 3H-ASDN (DPM) 40421

41204 41845

Assays Conducted by: =

Spreadsheet locked on: 03/05/2013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 UL 3H-ASDN

2057833 DPM

0.200 (nmoles)

Total product 3H-H20 per assay

51075.0 DPM

0.050 (rmoles)

Percent ccnversion to product (23H-H20) (percent)

248

Pate of conversion to 2H-H20 in total activity assay

0.414 nmol/(mg protein-min)

Average activity of confrol Tubes

0.412 nmoli{ing protein-min)

Average full enzyme aclivity controls {percent +-5D)

100.0

25

Average background activity controls percent +- SD)

0.0

0.0
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 4 of 4
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APPENDIX 1: Run 2: Assay Information (Avobenzone)

Experiment Date:  25-Feb-13
Test substance: Avobenzone

Study Number: 9070-100794AROM

3/8/2013 1:01
specific activity based on decay for 4120410 426620 DPM
20 uL court of 3H-ASDN (mean) 417603 DPM
05 mL court for totel activity 13015.0 DPM
microsomal proteinjassay 0.00% mg
Raaction tine 15 min
20 ul court of 3H-ASDN (DPM) 41208 41278 42734

Assays Conducted by: _

Spreadsheet locked on: 037052013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

208801.7 DPM

0.200 (rmoles)

Total product 3H-Hz0 per assay

52060.0 DPM

0.050 (rmoles)

Percent cchversion to product (3H-H20) {percent)

249

I

Rate of conversion to 3H-H20 in total activity assay

0.416 nmol/(mg protein-min)

Average activity of control Tubes

0.413 nmol/(mg protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

16

Average background activity controls percent +- SD)

0.0

0.0
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 4 of 4
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APPENDIX 1: Run 2: Assay Information (Ensulizole)

Experiment Date:  25-Feb-13
Test substance: Ensulizole

Study Number: 9070-100794AROM

3/8/2013 1:07
specific activity based on decay for 4120410 426620 DPM
20 uL court of 3H-ASDN (mean) 417603 DPM
05 mL court for totel activity 13015.0 DPM
microsomal proteinjassay 0.00% mg
Raaction tine 15 min
20 ul court of 3H-ASDN (DPM) 41208 41278 42734

Assays Conducted by: _

Spreadsheet locked on: 037052013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

208801.7 DPM

0.200 (rmoles)

Total product 3H-Hz0 per assay

52060.0 DPM

0.050 (rmoles)

Percent cchversion to product (3H-H20) {percent)

249

I

Rate of conversion to 3H-H20 in total activity assay

0.416 nmol/(mg protein-min)

Average activity of control Tubes

0.413 nmol/(mg protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

16

Average background activity controls percent +- SD)

0.0

0.0

Report Number: 9070-100794AROM

Page 79 of 178



APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 4 of 4
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APPENDIX 1: Run 2: Assay Information (Homosalate)

Average Ul enzyme acivty corbrels (percent +4-5D)

100.0

16

Average background 3civty cony ok percert +- S0)

0.0

[(s]

Experiment Date:  25-Feb-13 Study Number: 9070-100794AROM
Test substanca: Homosalate
3/8/2013 1:14
specific activity based on decay for 4120410 426620 DPM
20 uL court of 3H-ASDN (mean) 417603 DPM
05 mL court for totel activity 13015.0 DPM
microsomal proteinjassay 0.00% mg
Reaction tine 15 min
20 uL court of 3H-ASDN (DPM) 41208 41278 42794
Assays Conducted by - Spreadsheet locked on: D2/05A013
Green shaded areas unlocked cells for data entry
Eath 2533y COManEd 100 UL RH-AS0N 205301.7 OFM 0200 (nmaies)
Tot product TH-H20 per assay £2060.0 DPM 0050 (mcies)
Percent corwersion 1o procuct (3H-H20) (percart) 249 I
P32 0f cONVer<ion 1 H-H2 0 In toti atviy assay 0.415 kg proter-rin)
Arerage aciviy of contol Tubes 0413 nmoli(rg proter-min)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 4 of 4
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APPENDIX 1: Run 2: Assay Information (Padimate-O)

Experiment Date:  25-Feb-13
Test substance: Padimate O

Study Number: 9070-100794AROM

3/8/2013 1:20
specific activity based on decay for 4120410 426620 DPM
20 uL court of 3H-ASDN (mean) 417603 DPM
05 mL court for totel activity 13015.0 DPM
microsomal proteinjassay 0.00% mg
Raaction tine 15 min
20 ul court of 3H-ASDN (DPM) 41208 41278 42734

Assays Conducted by: _

Spreadsheet locked on: 037052013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

208801.7 DPM

0.200 (rmoles)

Total product 3H-Hz0 per assay

52060.0 DPM

0.050 (rmoles)

Percent cchversion to product (3H-H20) {percent)

249

I

Rate of conversion to 3H-H20 in total activity assay

0.416 nmol/(mg protein-min)

Average activity of control Tubes

0.413 nmol/(mg protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

16

Average background activity controls percent +- SD)

0.0

0.0
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 4 of 4
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APPENDIX 1: Run 3: Assay Information (Avobenzone)

Average Ul enzyme acivty corbrels (percent +4-5D)

100.0

29

Average background 3civty cony ok percert +- S0)

0.0

0%

Experiment Date:  27-Feb-13 Study Number: 9070-100794AROM
Test substanca:  Avobenzone
3/8/2013 1:27
specific activity based on decay for 4120410 426080 DPM
20 uL court of 3H-ASDN (mean) 41385.7 DPM
05 mL court for totel activity 149105 DPM
microsomal proteinjassay 0.00% mg
Reaction tine 15 min
20 uL court of 3H-ASDN (DPM) 40793 41806 41558
Assays Conducted by - Spreadsheet locked on: D2/05A013
Green shaded areas unlocked cells for data entry
Eath 2533y COManEd 100 UL RH-AS0N 2069253 DPM 0200 (nmaies)
Tot product TH-H20 per assay £9642.0 DPM 0052 (miies)
Percent corwersion 1o procuct (3H-H20) (percart) %8 I
P32 0f cONVer<ion 1 H-H2 0 In toti atviy assay 0.980 nclirg proer-rin)
Arerage aciviy of contol Tubes 0477 nmeli(rg proter-min)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Avobenzone): Part 4 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Assay Information (Ensulizole)

Experiment Date:  27-Feb-13
Test substance: Ensulizole

Study Number: 9070-100794AROM

3/8/2013 137
specific activity based on decay for 42010 426080 DPM
20 uL court of 3H-ASDN (mean) 413857 DFM
05 mL count for ot activity 149105 DPM
microsomal proteinfassay 0.00% mg
Reaction tine 15 min
20 uL court of 3H-ASDN (DPM) 40793 41806 41558

Assays Conducted by: _

Spreadsheet locked on: 03/05/2013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 UL 3H-ASDN

206928.3 DPM

0.200 (nmoles)

Total product 3H-Hzo per assay

59642.0 DPM

0.05% (rmoles)

Percent ccnversion to product (23H-H20) (percent)

288

Pate of conversion to 2H-H20 in total activity assay

0.420 nmol/(mg protein-min)

Average activity of confrol Tubes

0.477 nmoli(ing protein-min)

Average full enzyme aclivity controls {percent +-5D)

100.0

29

Average background activity controls percent +- SD)

0.0

0.3
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Ensulizole): Part 4 of 4
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APPENDIX 1: Run 3: Assay Information (Homosalate)

Experiment Date:  27-Feb-13
Test substance: Homosalate

Study Number: 9070-100794AROM

3/8/2013 1:43
specific activity based on decay for 4120410 426080 DPM
20 uL court of 3H-ASDN (mean) 41385.7 DPM
05 mL court for totel activity 149105 DPM
microsomal proteinjassay 0.00% mg
Raaction tine 15 min
20 ul court of 3H-ASDN (DPM) 40793 41806 41558

Assays Conducted by: -

Spreadsheet locked on: 037052013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

206928.3 DPM

0.200 (rmoles)

Total product 3H-Hz0 per assay

59642.0 DPM

0.05% (rmoles)

Percent cchversion to product (3H-H20) {percent)

238

I

Rate of conversion to 3H-H20 in total activity assay

0.420 nmol/(mg protein-min)

Average activity of control Tubes

0.477 nmol/(mg protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

29

Average background activity controls percent +- SD)

0.0

0.3
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)

Report Number: 9070-100794AROM Page 107 of 178



APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Homosalate): Part 4 of 4
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APPENDIX 1: Run 3: Assay Information (Padimate-O)

Experiment Date:  27-Feb-13
Test substance: Padimate O

Study Number: 9070-100794AROM

3/8/2013 1:52
specific activity based on decay for 4120410 426080 DPM
20 uL court of 3H-ASDN (mean) 41385.7 DPM
05 mL court for totel activity 149105 DPM
microsomal proteinjassay 0.00% mg
Raaction tine 15 min
20 ul court of 3H-ASDN (DPM) 40793 41806 41558

Assays Conducted by: -

Spreadsheet locked on: 037052013
Green shaded areas: unlocked cells for data entry

Each assay contained 100 uL 3H-ASDN

206928.3 DPM

0.200 (rmoles)

Total product 3H-Hz0 per assay

59642.0 DPM

0.05% (rmoles)

Percent cchversion to product (3H-H20) {percent)

238

I

Rate of conversion to 3H-H20 in total activity assay

0.420 nmol/(mg protein-min)

Average activity of control Tubes

0.477 nmol/(mg protein-min)

Average full enzyme activity controls (percent +-5D)

100.0

29

Average background activity controls percent +- SD)

0.0

0.3
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 1 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 3 of 4

TA = Full Activity Control (Total Activity); NSB = Background Activity Control (Non-Specific Binding)

Report Number: 9070-100794AROM Page 112 of 178



APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Padimate-O): Part 4 of 4
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APPENDIX 2: Deviation Forms

Form #: SOP-1003-F-1.2
Ceelnxﬁ Deviation and [nvestigation
(o vivee models o predicl tocichy -
Study Number (if applicable) 'j470_—1007‘9//1£o»’\
SOP Number (if applicable) - U/A’—
Equipment Serial Number (if _
applicable) TRIALARB 2916 TR Vo3 117657

Date of Reporting 2&"{'5 20\3 Reporting Associate

Date of Occurrence 27;&'@20(3 Associate Involved _

Description of Deviation;

2 5/;.’.‘49- fermlmem’_u'a:i_Srl' en Yo_mi nivi 2o Time ot L5C cou ntsg
e 16 sminedes le when 95 an-r.'c;fnct el § acL\/‘ev“’t-‘\-

Date:

Signature

2riFR 20\

Reporting Associate

Type of Deviation (determined by Study Director/Principal Investigator/Management}:
[[] soP Deviation ¥ Protocol Deviation  [J GLP Devistion [ Facility Deviation  [] No Devation
Summary of Devigtion Investigation by SD/Pl/Test Facility Management/Designee
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Signature Date
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CBBI““ ;! Deviation and Investigation
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See Attached Documentation (email documentation is sufficient) %
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Form ¥: SOP-1003-F-1.2

Ceeloxw Deviation and Investigation

n witro modek % sredit foxidy s
Study Number (if applicable) go70 — 1007 AROmA
SOP Number (if applicable). N A’

Equipment Serial Number (if

applicable): TRI-CAER 2910 TR 7]}&03//7‘5’7

Date of Reporting: 2SFER 2013 Reporting Associate

Date of Occurrence: 24 E£R201%  Assodate Involved _

Description of Deviation

2s) Jecninator was _set om do mininize Fime of couns
FN [0 waiAutes S le ohen 97;/5pr0¢\:< wia s AGL\}C \)eé

P 25 [ 2013

Signature

Reporting Associate

Type of Deviation (determined by Study Director/Principal Investigator/Management)
[J sop Deviation %Pramccf Deviaion  |_] GLP Deviaion  [[] Facility Devistion  [_] No Deviation
Summary of Deviotion Investigation by SD/Pl/Test Facility Management/Designee

%ﬂﬁm[_mmm quﬂ/j K- /Qa.‘:’b’dz_,(a.' il el -z’iffgi.'c‘.f{' )(.'9 o/l w
-4//(0" v f&ﬂ({ fimes as :MCJ above.«

Action Taken and Determination of Impact on Study Dota and/or Facility Complionce.
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Signature

b O8 flhken 2043
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e———— : —
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Ceeloﬂ ﬁ Deviation and Investigation

I witro mededs 1o pradie lexdicdy

Form #:

SOP-1003-F-1.2

See Attached Documentation {email documentation is sufficient) %

Standart Operating Procedure

Page 2of2
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Form #: SOP-1003-F-1.2

Ceelu“‘ Deviation and Investigation

(1] Invive matels to predict taxiciy

Study Number (if applicable) % 76- 100 7?1(,4£0 hA
SOP Number {if applicable) {\)/ﬂ’

‘qupmen' Serial Number (if

applicable) TRI-CARB 2WoTL.  D6o3117657

Date of Reporting: ~ 26f%B2013  Reporting Associate _
Description of Deviation

2__%:\Aﬁmiﬂa4-r sasSset on to minimize hime X 4SC Cormds
Krova (Ominutzs per Sanple when ¥ ConFidence was achieved

Date of Occurrence: ZQEQ:@, 20\ 3 = Associate Involved

Signature Date

26FEB 201 3

Reporting Associate

Type of Deviation (determined by Study Director/Principal Investigatar/Management)
(] soP Deviation %r‘rotoc:; Deviation  [_] GLP Deviation  [] Facility Deviation  [_] No Deviation
Summary of Deviation investigation by SO/Pl/Test Facility Management/Designee

/ﬂ/ L'L.n[u/z__/o a1ly (unlu/—-’ - ,c/ Lazu/f iese el .'»aif-/,

a’:- W) hor k’/., = -/'?mt)‘ as ,,-W q h.,/e
Action Taken ond Determination of im, pact on Study Data ond/or Facility Complionc

/:'1\.-«;__15//\:»147.'__1():44}11 ar)l e .}.é:«éé DI

Signature

l'a

o
|
n

O Makcy Zoiz.

SD/®/Management Acknowledagement

Signature Date

Quality Assurance Review

: A ) .
If study specific, sponsor notified on [7& LIRRH <03 by |

Stanclard ‘.-.':f'-ﬂ',l"l_i Procedure
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CeeIUH E Deviation and Investigation

{0 vive madels 4o predict hoocicy 4

Form ¥:

SOP-1003-F-1.2

See Attached Documentation (email documentation is sufficient) JZL

Standard Operating Procedurs

Page 2 o2

Report Number: 9070-100794AROM

Page 119 of 178



APPENDIX 3:  Certificate of Analyses (Avobenzone)

This PDF File is an Exact
Copy of t

M I Duto:‘?'/t'/l'

Analytical Chemistry Services for the NTP
NIEHS Contract No. HHSN273201100001C
MRI Project No.: 110730

NTP ChemTask No.: CHEM10985

Chemical Comprehensive Analysis Final Report

Avobenzone

Chemical Comprehensive Analysis of Avobenzone

MRI Assignment No.: 2003

February 16, 2012

Prepared by:

Approved by:

“Joseph W. Algéibr, Ph.D.,

Study Director Principal Investigator

Reviewed by:

Group Leader
Submitted to:

National Institute of Environmental
Health Sciences
111 T. W. Alexander Drive, MD K2-07
P.O, Box 12233
Research Triangle Park, NC 27709-2233

Report Number: 9070-100794AROM Page 120 of 178



APPENDIX 3:

Certificate of Analyses (Avobenzone)

Chemical Comprehensive Analysis of Avobenzone

Chemical Information

CAS No | 70356-09-1

MRI Assignment No © 2003
ChemTask No. CHEM 10985
Pregram Supported; TOX

Analysis Dates: 2/11/11 to 121411

Interim Resutt Date(s): 2025111, 47/11, 5117411

Lot No.: L802809

MRI Assigned Batch No.: 01

Amount Received 20 Kg

Sample Receipt Date 1/5/11

Appearance. OIf white to yellewash orystalline
powder per CoA, confirmed by visuai
cbservation

Supplier. Universal Preserv-A-Chem Inc

Supplier Purity: 58.30% per CoA

Storage conditions (at Analytical Lab)
Ambient, protected from light

(o] o
H,c\o CHy
H)
Keto Form

Enct Form (predominant)

Mal Wt Mol Formula

31038 CaoH2204

SO bl NTP Acagresse 2300 &
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Executive Summary

The purpose of this assignment was to perform a chemical comprehensive analysis for
avobenzone, Lot No, L802809, received from Universal Preserv-A-Chem Inc. Based on the
results. the identity of the test article was confirmed to be avobenzone. with a purity of
approximately 98.5%. Evaluation by gas chromatography with flame ionization detection of
samples stored at various temperatures indicated avobenzone is stable when stored for 2 weeks.
protected from light, at temperatures up to approximately 60°C, Nuclear magnetic resonance
spectroscopic mnalysis of these samples, as well as samples exposed to light for 1 week. detected
some conversion of enol to keto form under elevated temperature and light exposure,

‘Ihe chemical comprehensive analysis included identity confirmation using infrared (IR} and
nuolear magnetic resonance (NMR) spectroscopy, residual solvent analysis for volatile content
using gas chromatography (GC)Yheadspace analysis, ultraviolet/visible (UV/Vis) spectroscopy.
water content using Karl Fischer titration, elemental analysis, determination of melting point,
and log P. differential scanning calorimetry (DSC). and chromatographic profiling using gas
chromatography (GC) with flame ionization detection (FID). Additionally. gas
chromatography/mass spectrometry (GC/MS) was performed to confirm identity of the test
article.

Spectra obtained for the test article using IR and NMR spectroscopy technigues were
consistent with reference spectra and the proposed structure for the enol form of the test article.
One absorbance maximum was observed using ultraviolet'visible spectroscopy; 358 nm,
g~ 36241 £ 186(s). Analysis using GC'MS with electron capture 1onization provided
confirmation of identity based on the molecular ion (310 Da) observed, as well as comparison to
a reference spectrum.

Water content determined by Karl Fischer was 0.223 + 0.008(s) . Elemental analysis
determined 77.36% carbon, 7.39% hydrogen, and 0.02% nitrogen compared to expected values
of 77.39 carbon. 7.15% hydrogen. and no nitrogen. The observed melting point range was 83.0°
to 85,5°C (literature values of 83,5°C and 817 to 86°C), The determined log P was 3.10,

Differential scanning calorimetry was performed, and the observed melting point range was
consistent with the melting point range from the MSDS. The results indicated a purity of
98.8 = 0.5(d) %0. Chromatographic profiling. using GC with a DB-5 column and FID, indicated
98.7% purity. with seven reportable impurities totaling 1.26% relative to the total peak area.
GC/headspace analvsis indicated residual solvent peak responses for methanol and cis-1,2-
dichlorocthene, but they were not present at levels greater than the Class 2 Mixture A Standard,
There were no other Class 1 or Class 2 solvents observed to be present in the test article.

Accelerated stability was performed using GC with FID to evaluate possible degradation of
the test article, The test varability limit (TVL), which is statistically determined, established that
in order to be statistically significant at the 95% confidence level. the loss or gain under ambient,
refrigerated, or elevated storage conditions must be greater than 3.8% relative to the sample
under the frozen storage condition. The maximum variance from the frozen storage condition
was (1. 7%, obhserved for the sample stored at approximately 60°C. Using the TVL criteria,

ME bl WP cagresst 2300 4o n
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avobenzone is stable when stored for 2 weeks as the bulk chemical, protected from light, at
temperatures up to approximately 60°C. An additional evaluation using 'H-NMR spectroscopy
of the accelerated stability samples and stability samples exposed to light exhibited decreased
enol’keto ratios of the ~OH and - CH; functional groups for the samples stored at 60°C. as well
as samples exposed to fluorescent or mercury/xenon lighting. This indicates some conversion of
the enol to the keto form.,
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Quality Assurance Statement

Chemical Comprehensive Analysis of Avobenzone

ChemTask No. CHEM10985
MRI Project No. 110730
MRI Assignment No. 2003

I'his study was inspected by the Quality Assurance Unit of MR1 (QAU) and the findings
reported to the Study Director and Management as follows

Date
Phase inspected inspected Date reported
Protocol Audit i nn
In-life Audit; Stability analysis K'ATAR I
Protocol Amendment No. 1 Audit 20812 21012
Protocol Amendment No. 2 Audit 20812 21012
Protocol Amendment No. 3 Audit 2/8012 2N12
Data Audi 2912 21a12
Draft Final Report Audit 2912 21012

In addition to the study-specific audits/inspections cited above, inspection of applicable
facthities and equipment was performed by the QAU and reports were subnutted to management
as follows:

Facility/equipment Inspection date Management subm#ted date
285N laboratory complex 711311 7114/11
GC faciity 714111 71511

MIDWEST RESEARCH INSTITUTE

Senior Quality Assurance Officer

Approved:

Director, Quality and Regulatory Systems

February 16, 2012
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Good Laboratory Practice Compliance Statement

Chemical Comprehensive Analysis of Avobenzone

ChemTask No. CHEM 10985
MRI Project No. 110730
MRI Assignment No, 2003

All work performed at Midwest Research [nstitute for this assignment was conducted in
compliance with the Good Laboratory Practice regulations of the U.S. Food and Drug
Admunustration (21 CFR Part 58). Elemental analysis was performed by ICON Developmental
Solutions, LLC, in compliance with FDA current Good Laboratory Practices (21 CFR Part 58)

The raw data and report will be stored in the MRI Archives.

Study Direcuor

ez

Date:

MER It HTP s gt 003 e v
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RI |

This pdf is an exact duplicate of

Analvtical Chemistry Services for the NTP the original approved rc
NIH Contract No. HHSN273201100003C
RTI Project 0212839.200.003.080

ChemTask No. CHEM11786 -
s 5 1 Prggram Information ‘€oordinator

ENSULIZOLE

CHEMICAL REANALYSIS

September 5, 2012
Prepared bv: Approyed by

4 - = 1 a1y
v _ 11V 14
Date Reshan Fernando, | Date
“Task Leader Principal Inv

Submuitted to

National Institute of Environ
P.O. Box 122X

111 T. W. Alexander Drive

| Health Saences

Research Triangle Park, NC 27709-2233
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ENSULIZOLE
CAS No.: 27503-81-7 Study Lab: (Investigator): ILS -
RTI Chemical ID Code: N60 Lot No. (Vendor): 05117JE( Aldrich)
ChemTask No.: CHEM11786 Vendcr Purity: 99.9% (by HPLC, Aldrich
COA)

RTI Log Nos. (Amt. Received):

Analytical: 082010-C-15 (~50 g) Receipt Date: Aug 20, 2010 (Bulk receiptand

Reference: 082010-C-05 (~5 g) reference)
Program Supported: TOX Receipt Condition: No damage noted
Analysis Dates: May 11, 15 and 24, 2012 Submitter: -ﬂ)
Interim Results Date: May 29, 2012 Shipping Container: NA (in-house transfer)

Storage Conditions:
Bulk: Room temperature
Reference: Freezer (~-20 °C)

STRUCTURE MOL WT. MOL. FORMULA
HN 274.30 CHNOS
| 0

<:> N 7

\

7 oH
0
EXECUTIVE SUMMARY

In support of the Toxicity Testing Program, an aliquot of ensulizole was submitted for
bulk chemical reanalysis. Chemical purity of the bulk sample was determined relative to a
reference standard of the same lot/batch number which had been stored at RTI under freezer
conditions. Analytical results obtained by LC chromaiographic method indicated that the sample
had a percent relative purity of 99.6% when compared to the frozen reference standard. The FTIR
spectrum of the bulk sample matched the spectrum of the frozen reference and was consistent
with the structure for ensulizole.
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INTEANATYIONAL

Quality Assurance Statement

management a5 centifiea below

Chemical Name Ensulizole
Task Type: Chemical Reanalysss
Chem Task Number: CHEM11786

This stodytask was sudted by the Regulatory and Quaity Assurance (ROA} - Quality Assurance Unt
anc the results of e nspections and sudis weve reportad to e task leaderistudy director and
To !e vest of our knawledge, the repened resuls accurately describe
the study mathods ang procedures used, and the repocted resuls accurately refiect the raw data

Quainy Assurance Spociaist

turming Awowledpe (nto prociice

Date Inspection/Audit Report
Inspections and Audits nspection and Audit Date(s) Sent to Task Leader/
Manspement
Sample Pregaraton Inspecton for o 22/
HPLC Analyss 0518012 0522112
Data & Regort Audt CARW12 & ORZAN2 082812
Prepared by
_a-5-1a
D
Quality Assrarce Specisist
Revewed by
. a/siiz
Dae
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ENSULIZOLE
1.0 INTRODUCTION
The objective of this work was to determine the purity and verify the identity of
ensulizole to the current studies being conducted at KTl International. To accomplish this

objective, a bulk chemical reanalvsis was performed. The identity of the chemical was
confirmed by FTIR and its purity assessed by 1.C.

20 CHEMICAL ANALYSIS

An aliquot of the bulk sample of ensulizole was received at the analytical laboratory on
March 27, 2012 for chemical reanalysis (RTI log 082010-C-15), The aliquot was stored at room
temperature. A frozen reference (RTI log 082010-C-05) sample was received at the analytical
laboratory on May 10, 2012 and was stored at freezer temperature.

3.0 CONFIRMATION OF IDENTITY - INFRARED SPECTROMETRY (IR)

31 IR Parameters

System | Thermo Nicolet 6700 FTIR
Software | Omnic, Ver. 7.3
Method | KBr pellet, scan 4000 - 400 cm’

3.2 Results

Bulk Sample * Frozen Reference Sample 2 Assignment
L Frequency (Vem) Frequency (1/cm)

3367 3372 N-H stretch

3059-2725 3059-2725 O-H, N-H, C-H stretch

1633, 1568 1630, 1567 C=C, C=N stretch
1368 1368 C-N stretch
1176 1176 C-C, SO, stretch
1028 1028 N-H bend
780 777 C-H, N-H bend
631 630 S-O stretch

The observed spectrum for the bulk sample matched the spectrum of the frozen
reference sample, and is consistent with the structure of ensulizole (as reported in the
characterization protocols development task CHEM11291). Figure 1 shows the IR spectra for the
bulk and frozen samples.
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Figure 1: Infrared Spectrum of Ensulizole Frozen Reference (top spectrum) and Bulk Sample

(bottom spectrum)
2
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4.0 DETERMINATION OF PURITY - LIQUID CHROMATOGRAPHY

This section describes the Hquid chromatographic method used to estimate sample
purity.

4.1 Preparation of Internal Standard (1S} Solution

A stock solution of IS was prepared by weighing 500 mg of padimate O and transferring
it into a 10-mL volumetric flask. The 15 was diluted to volume with mobile phase B (methanol
with (L1% formic acid). The flask was mixed by inversion. A working IS solution (WIS) was
prepared as a 1 mlL to 1 L dilution with mobile phase B and mixing by imversion, yielding
0.060 mg/ml working IS.

4.2 Bulk Sample and Frozen Reference Standard Solution Preparation

Triplicate solutions of the reference standard and bulk samples were prepared by
transferring approximately 25 myg of compound to individual 100-mL volumetric flasks and
diluting to volume with WIS and mixing by inversion. All samples were transferred to
autosampler vials and analyzed by liquid chromatography.

43 Analysis

LC Parameters

System  Waters Alliance 2695
Software  Empower 2; Build 2154

Waters XBridge C18 3.5 pm, 100 x 2.1 mm, guard column, 5 pm
21 x 10 mm

Column Temp 40°C

; A: 0.1% formic acid in water
Mobile Phases B: 0.1% formic acid in methanol

Flow Rate 0.25mL/min
Hold %0 % A for 0.67 min., 9% A to 9% B in 10 min., hold 90%

Column

Gradient B for 10 min,, 90% B to 90% A in 5 min,, hold 90% A for 5 min.
Injection Volume - Sone
Solvent 2 pL. - Mobile Phase B
ki -5.73 mi
Retention Time (min) Ensulizole - 5.73 min

Padimate O (IS) - 16.539 min
Detector Waters 2996 PDA, 312 nm

Report Number: 9070-100794AROM Page 132 of 178



APPENDIX 3:  Certificate of Analysis (Ensulizole)

The suitability of the svstem was evaluated, and the results are shown below.,

Parameter Result Criteria Pasy/Fail
Capacity Factor, k 28 22k=12 Pass
Tailing Factor, T 1.2 05:T=20 “ass
Column Efficiency, N 29,000 N = 6,000 plates Pass
4.4 Results

Calculations based on a major peak comparison technique gave the results shown in the
following table.

Percent
RTI Log No. Chemical RRF Mean RRF (%RSD)  Relative
Purity”
Analytical Replicate #1 3.072
082010-C-15 Analytical Replicate #2 3.022 3.046 (0.82) 99.6
Analvtical Replicate #3 3.45
Reference Replicate #1 3.034
082010-C-05 Reference Replicate #2 3.083 3.067 (0.81)
Reference Replicate #3 3.054

"RRF = Relative Response Factor; normalized to sample concentration
' Relative Purity = (Mean RRF, bulk/Mean RRF, ref.) x 100

Based on the chromatographic results, the bulk sample had not significantly changed as
compared to the frozen reference, and no significant impurities were observed. Typical
chromatograms are shown in Figure 2.
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Ensulizole

1S

Reference

Instrument Response

| Bulk
IS Blank

lime (minutes)

Figure 2: Example Liquid Chromatograms of Ensulizole Reference and Bulk Sample,
and a Blank

5.0 REFERENCI

RTI International report “Ensulizole, Characterization Protocols Development,
(CHEM11291), January 9, 2012
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RII

Analytical Chemistry Services for the NTP
NIH Contract No. HHSN273201100003C
RTI Project 0212839.200.003.082
ChemTask No. CHEM11788

This pdfis an exact duplicate of
the criginal approved report.

CAS No. 118-56-9

Prggram Information‘€oordinator

HOMOSALATE

CHEMICAL REANALYSIS

September 5, 2012

Approved by:

/7 )
0405 [ & 00\0(71\?’
Date eshah Fernando, Ph.D. Date
|/ Task Leader Principal Investigator
Syb

National Institute of Environmental Health Sciences
P.O. Box 12233
111 T. W. Alexander Drive
Research Triangle Park, NC 27709-2233
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HOMOSALATE

CAS No.: 118-56-9 Study Lab: (Investigator): ILS (-—
RTI Chemical ID Code: N67 Lot No. (Vendor): YT0976 (Spectrum)
ChemTask No.: CHEM11788 Vendor Purity: 99.88% (Spectrum COA)
RTI Log Nos. (Amt. Received): Receipt Date: Sep 14, 2010 (Bulk)

Analytical: 091410- A-14 (~50 g)

Reference: 091410-A-05 {~5 g) Receipt Condition: No damage noted
Program Supported: TOX Submitter: _RTI)
Analysis Date: May 11, 21-23, 2012 Shipping Container: N A (in-house transfer)
Interim Results Date: May 29, 2012 Storage Conditions:

Bulk: Room temperature
Reference: Freezer (~-20 “C)

STRUCTURE MOL. WT. MOL. FORMULA
CHy 262.34 C,H.,0,
CH o
N N =
L ety

EXECUTIVE SUMMARY

In support of the Toxicity Testing Program, an aliquot of homosalate was submitted for
bulk chemical reanalysis. Chemical purity of the bulk sample was determined relative to a
reference standard of the same lot/batch number which had been stored at RTI under freezer
conditions. Analytical results obtained by a GC/FID chromatographic method indicated that the
sample had a percent relative purity of 99.3% when compared to the frozen reference standard.
The FTIR spectrum of the bulk sample matched the spectrum of the frozen reference and was
consistent with an identity of homosalate.
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INTEANATIONAL

Quality Assurance Statement
Chemical Name: Homosalate
Task Type: Chemical Reanalysis

Chem Task Number;: CHEM11788

This stucyfask wes sudited by Te Reguistory ad Quaity Assurance (ROA) ~ Qualty Assurance Unit
and the resuls of the Inspections and audits were reporied 1o the lask leader'study drecior and
management as identfed below  To the best of our knowledge, the repored resuls accurately descrive

the study methods and procedures used, and the reported results accuratoly reflect the raw data

Date WNMTRW
Inspections and Audits Inspection and Audit Date(s) Sent 10 Task Leader/
Management
Sampée Freparation inspecton o212 o522
Data & Report Audn oanev12 osen2

Propared by
a5/t
Dt
Quakty Assuriance Specaist
Reviewed by
N 74/ C——
Cate
usily Assurance Specialst
urning Anowledpe into praceice
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HOMOSALATE
1.0 INTRODUCTION

The objective of this work was to determine the purity and verifv the identity of
homosalate in support of studies being conducted at IS, To accomplish this objective, a
chemical reanalysis was performed. The identity of the chemical was confirmed by FTIR and its
purity assessed by GC.

20 CHEMICAL ANALYSIS

An aliquot of the bulk sample of homosalate was received on March 27, 2012 for
chemical reanalvsis (RTI log 091410-A-14). The aliquot was stored at room temperature. A
frozen reference (RTT log 091410-A-03) sample was received May 10, 2012 and was stored at
freezer temperature,

3.0 CONFIRMATION OF IDENTITY - INFRARED SPECTROMETRY (IR)

3.1 IR Parameters

Sysiem | Thermo Nicolet 6706 FTIR
Software | Omnic, Ver. 7.3
Method | NaCl disks, scan 4000 - 400 cm

3.2 Results
Bulk Sample Frozen Reference Sample Assignment
Frequency (1/em) Frequency (1/em)
3150 3150 O-H stretch
2953-2869 2953-2869 C-H stretch
1672 1672 C=C, C=0stretch
1614 1614 C=C stretch
15385 1585 C=C stretch
1089 1089 C-C, C-O stretch
757 757 C-H bend

The observed spectrum for the bulk sample matched the spectrum of the Irozen
reference sample, and is consistent with the structure of homosalate {as reported in the bulk
chemical comprehensive task CHEMT1090). Figure 1 shows the bulk and frozen reference IR
spectra.

Report Number: 9070-100794AROM Page 139 of 178



APPENDIX 3:  Certificate of Analysis (Homosalate)

w
10
-
i
.
"
s
"w
:
"
20
" > (L -
v orr— 4
"
100
-
-
mw
a0
=
E s
-
e
e
"w
1"
e
and Jonn %0 oon woo
Warsmrrasdimin foen 1y

Figure 1: Infrared Spectrum of Homosalate Bulk (top spectrum)
and Frozen Reference (bottom spectrum)
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4.0 DETERMINATION OF PURITY - GAS CHROMATOGRAPHY
This section describes the gas chromatographic method used to estimate sample purity,
4.1 Preparation of Internal Standard (IS) Solution

A solution of 1S was prepared by weighing 11549 mg of octanophenone and
transferring it into a 200-ml volumetric tlask. The 1S was diluted to volume with
dichloromethane. The flask was mixed by inversion. The IS solution had a concentration of
0.577 mg/mi.

4.2 Bulk Sample and Frozen Reference Standard Solution Preparation

Triplicate solutions of the reference standard and bulk samples were prepared by
transferring approximately 25 mg of compound to individual 25-ml. volumetric flasks and
diluting to volume with IS sclution and mixing by inversion. An aliquot of the bulk and
reference solutions were transferred to GC vials for analysis, The samples were analy zed by gas
chromatography.

4.3  Analysis

GC Parameters

Instrument  Agilent 689N GC
Data System Empower 2; Build 2154

Column Phenomenex ZB-5MS (30 m x (.25 jam 1D, 0.5 pm film)
with 5 m pre-guard

Carrier Gas  Helium
Flow Rate 1.5ml./min
Oven Temperature 70 °C for | min,, ramp to 270 °C at 20 "C/ min with a 7 min hold

Retention Times Homosalate: ~11.1 min. and 11.2 min (two peaks - cis/ trans
isomers)
Octanophenone (15): ~9.9 min.

Injetor Type and Volume  Split (20:1), 1 pL.
Injector Temperature 250 °C
Detector-Temperature  FID at 290 °C
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The suitability of the system was evaluated, and the results are shown below.

Parameter Criteria Pass/Fail
Tailing Factor, T 05>T<20 Pass
Column Efficiency, N = 250,000 plates 2460486 Pass
Precision (%RSD) < 5% (n=6) Pass
Resolution > 40 Pass
44 Results

Calculations based on a major peak comparison technique gave the results shown in the
following table. Typical chromatograms are shown in Figure 2

Mean RRF Percent
RTI Log No. Chemical RRF Relative
(%RSD) Purity’
Analytical Replicate #1 1443
(91410-A-14 Analytical Replicate #£2 1412 1414 (20) 993
Analytical Replicate 53 1.388
Reference Replicate #1 1430
091410-A-05 Reference Replicate #2 1430 1424(069) ==
Reference Replicate #3 1413

* Relative Purity = (Mean RRF, bulk/Mean RRF, ref.) x 100,

“ RRF = Relative Response Factor; normalized 1o sample concentration.

Based on the chromatographic results, the bulk sample had not significantly changed as
compared to the frozen reference, and no significant impurities were observed.
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Figure 22 Example Gas Chromatograms of Homosalate Reference and Bulk Sample, and a Blank
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RTI International report “Homosalate, Characterization Protocols Development,
(CHEM11293), January 6, 2012
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2-ETHYLHEXYL-P-DIMETHYL-AMINOBENZOATE (PADIMATE O)

CAS No.: 21245-02-3

RTI Chemical ID Code: L98
ChemTask No.: CHEM11787
RTI Log Nos. (Amt. Received):

Bulk Analytical: 082010-B-14 (~50 g)
Reference: 082010-B-05 (~5 g}

Study Lab: (Investigator): ILS _
Lot No. (Vendor): MKBF0590V (Aldrich)
Vendor Purity: 98.3% (Aldrich COA)
Receipt Date: Aug 20, 2010 (Bulk)

Bulk Receipt Condition: Good, room

Program Supported: TOX
Analysis Dates: May 21-22, 24, 2012

Interim Results Date: May 30, 2012

Ca—

Shipping Container: NA (in-house transfer)

Storage Conditions:

temperature

Bulk: Room temperature
Reference: Freezer (~ -20 °C)

STRUCTURE

TR
e >—N
: / \_¢>_ X
o) CHy
EXECUTIVE SUMMARY

consistent with an identity of padimate O.

MOL. WT.

In support of the Toxicity Testing Program, an aliquot of padimate O was submitted for
bulk chemical reanalysis. Chemical purity of the bulk sample was determined relative to a
reference standard of the same lot/batch number which had been stored at RTI under freezer
conditions. Analytical results obtained by a GC/FID chromatographic method indicated that the
sample had a percent relative purity of 98.1% when compared to the frozen reference standard.
The FTIR spectrum of the bulk sample matched the spectrum of the frozen reference and was

MOL. FORMULA
C,H,NO,
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Quality Assurance Statement
Chemical Name: 2-Ethy Y9 yl-ami ate (Pad 0)
Task Type: Chemical Reanalysis

RTI Task Number: 0212835.200.002.081
Chem Task Number: CHEM11787
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2-ETHYLHEXYL-P-DIMETHYL-AMINOBENZOATE (PADIMATE O)

1.0 INTRODUCTION

The objective of this work was to determine the purity and verify the identity of 2-
Ethylhexyl-p-dimethyl-aminobenzoate (padimate O) in support of studies being conducted at
ILS. To accomplish this objective, a chemical reanalysis was performed. The identity of the
chemical was confirmed by FTIR and its purity assessed by GC.

20  CHEMICAL ANALYSIS

An aliquot of the bulk sample of padimate O was received on March 27, 2012 for
chemical reanalysis (RTI log 082010-B-14). The aliquot was stored at room temperature. A
frozen reference (RTI log 082010-B-05) sample was received May 10, 2012 and was stored at
freezer temperature,

3.0 CONFIRMATION OF IDENTITY - INFRARED SPECTROMETRY (IR)

3.1 IR Parameters

Sysiem | Thermo Nicolet 6706 FTIR
Software | Omnic, Ver. 7.3
Method | NaCl disks, scan 4000 - 400 cm

32 Results
Bulk Sample Frozen Reference Sample Assignment
Frequency (1/em) Frequency (1/em)
29582860 2938-2860 C-H Stretch
2819 2820 N-CH, stretch
1703 1703 C =0 stretch
1609, 1527 1609, 1527 C=C Stretch
1317 1317 C-N (tertiary amine stretch)
1183 1184 C = OStretch
1107 1107 C-O-C Stretch

The observed spectrum for the bulk sample matched the spectrum of the frozen
reference sample, and is consistent with the structure of padimate O (as reported in the bulk
chemical comprehensive task CHEM11089). Figure 1 shows the bulk and frozen reference IR
spectra.
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Figure 1: Infrared Spectrum of Padimate O Bulk (top spectrum)
and Frozen Refoerence (bottom spectrum)

Report Number: 9070-100794AROM Page 149 of 178



APPENDIX 3:  Certificate of Analyses (Padimate-O)

4.0 DETERMINATION OF PURITY - GAS CHROMATOGRAPHY

This section describes the gas chromatographic method used to estimate sample purity,
4.1 Preparation of Internal Standard (IS) Solution

A solution of IS was prepared by weighing 103.4 mg of octanophenone and transferring
itinto a 200-mL volumetric flask. The IS was diluted to volume with dichioromethane. The flask
was mixed by inversion. The 15 solution had a concentration of 0,517 mg/ml.
4.2 Bulk Sample and Frozen Reference Standard Solution Preparation

Triplicate solutions of the reference standard and bulk samples were prepared by
transferring approximately 25 mg of compound to individual 25-ml. volumetric flasks and
diluting to volume with IS solution and mixing by inversion. An aliquot of the bulk and
reference solutions were transferred to GC vials for analysis, The samples and an IS blank was
analyzed by gas chromatography.

43  Analysis

GC Parameters

Instrument  Agilent 6890N GC
Data System  Empower 2; Build 2154
Column Phenomenex ZB-5MS (30 m x (.25 mm 1D, 0.5 pm film)
with 5 m pre-guard
Carrier Gas  Helium
Flow Rate  1.5mL/min
Oven Temperature 70 °C for 1 min,, ramp to 270°C at 20 °C/min with a 7 min hold;
Retention Times Padimate O: ~13.6 min. ; Octanophenone (15): ~9.9 min.
Injector Type {ratio)  Split (20:1); 1 pl,
Injector Temperature 250 °C
Detector-Temperature  FID at 290 °C
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The suitability of the system was evaluated, and the results are shown below,

-

Parameter Criteria Result Pass/Fail
Tailing Factor, T 05=T=20 0.79 Pass
Column Efficiency, N = 250,000 plates 1,070,819 Pass
Precision (% RSD) = 5% (n=6) 06% Pass
Resolution 40 915 Pass

4.4 Results

Calculations based on a major peak comparison technigque gave the results shown in the
following table. Tvpical chromatograms are shown in Figure 2,

Percent
RTI Log No. Chemical RRF' Mean RRF(%RSD)  Relative
Purity"
Analytical Replicate #1 1.637
082010-B-14 Analvtical Replicate #2 1647 1640 (0.4) 98.1
Analvtical Replicate #3 1.637
Reference Replicate #1 166l
082010-B-05 Reference Replicate #2 1.645 1.672(2.1) -
Reference Replicate #3 1.711

'RRF = Relative Resporse Factor: normalized to sample concentration
"Relative Purity = (Mean RRF, bulk/Mean RRF, ref.) x 100,

Based on the chromatographic results, the bulk sample had not significantly changed as
compared to the frozen reference, and no significant impurities were observed.
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Figure 2: Example Gas Chromatograms of Padimate O Reference and Bulk Sample,
and an IS Blank

5.0 REFERENCE

RTI International report “ 2-Ethylhexyl-p-dimethyl-aminobenzoate (Padimate O),
Characterization Protocols Development, (CHEM11292), January 6, 2012,
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8D Biosclences ~ Discovery Labware

BO Gantest™ Products sad Senvices ﬁ\@&
& Henshaw Stroel

Wiburn, MA 01801

Tel 7819355115

Fax: 781.938 8544
babiosclences.com

nfo_gentesli@bd.com

Human CYP19 + P450 Reductase SUPERSOMES™

Catalog Number......... 456260 Storage Conditions..STORE AT -80°C
Lot Number.................. 19701 Date Released ........ 2011 July
Expiration Date........2014 July

Package Contents..................cccconv o, .0.5 nmole cytochrome P450 in 0.5 mL

Protein Content. v 3.7 m@l/mL in 100 mM potassium phesphate (pH 7.4)
Cytochrome ¢ Reductase Activity......... 540 nmole/(min x mg protein)

Cytochrome P450 Content.................. 1000 pmole per mL

Aromatase Activity.............................5.7 pmole product/{min x pmale P450)

This activity is catalyzed by fluman CYP 1S which is expressed {'om human CYP19 cDMA using a baculovinus axprassion system  Bacudovicus
fected insact cebs (BYITN-S81.4) were L5040 10 peaparo these microsemas, These mikrosomes &80 contan CONA-exprassad human P450
reductase. A micrasame praparstion using wid hypa virus (GEITEST Catalog No. 456200 or €55201) shauld be used as a control for natve
Activiies

METHOD: A 025 mL reaction midure conlaimng 24 .
pmele P450, 1.3 mM NADP+, 3.3 mM gucose.6.phaspnate, 04 Time Course of Product Formation
Jimil. ghloose-B-phasphate detwarooanase, 3.3 mM magnesiun
chiorkda and Q05 mid tesiceserone in 100 mM polasuun
phosphata (oM 7.4) was incubalec at 37C for 20 min Aftar
Incubatian, the resction was stopped Ly Ihe additicn of 125 L
acstonitrila anc centrifuged (10,000 x g} for 3 minutes. %0 ul of
M2 supernatant wes injeciec mio a 4.6 x 250 mm 5 ym C13 HRLC
cotumn and elsted mocraticaily at 45°C with & mobie phase of
EQ% water and 40% acelonitrie and &t 3 fow rate of 1.8 mL per
min. The peoduct was desacied by its abserbance &t 200 rm and
guanitated by companrg he absorhance 10 8 slanéard curve of

B

Prvolo product per mi
8 B B
%
N

(betal-estradiol T
1] D DI o D
Tire(nin)
ADVICE

« Thaw rapidly in a 37°C water bath, Keep on lce unti use

« Aliquot to minimize freeze-thawing ¢ycles. Less than 20% of the catalytic activity is lost after 6 freeze thaw
cycles

+ Metabolite production is linear with respect lo enzyme concentration up to at least 50 pmole P450 per mL

= Metabolite production with testosterone is approximately linear for 40 minutes (see graph above)

THIS PRODUCT IS SUPPLIED FOR LABORATORY RESEARCH USE ONLY.

Licensed for Resaarch Purpases Only. Commercial use requires Gcense fram Boyos Thampson Institute for Plant Resesrch
US Pat No, 8,300,235
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BO Bloscionces = Discavery Labware

B0 Gantest™ Products and Services ‘J}gﬁ? %
6 Honghaw Street

\Wobum, MA 01801

Tel. 781.536.8115

Fac 751.608.6644
bdbicscinces.com

Info_gertestZbal.com

INSECT CELL MICROSOMES
SAFETY INFORMATION

HAZARD WARNING:

The product was produced using baculovirus {Autographa californica) infected insect cells (BTI-
TN-581-4), This virus is not known to be pathogenic to humans or other mammals.

SAFETY RECOMMENDATIONS:
When using this product, follow goad laborato ¢ safety procedures:
Do not eat, drink or smoke.
Avaid contact with skin or eyes.
Do not inhale aerosals.
Do not pipette by mouth.

Wear suitable protective clothing, gloves and eye
protection,

Steam sterilize product or treat product with a 1%
soluticn of sodium hypochlorite prior to disposal
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TECHNICAL
DATA

SHEET

Cautinn: Por L y, .
ANDROST-4-ENE-3, 17-DIONE, [1B-*H(N)]-

Product Number: NET926

LOT SPECIFIC INFORMATION

1632499
Lot Number;

5 26.3 ;
Specific Activity: ____ Ci‘mmol

973.1 __ GBg/mmol 0

Production Date: 06 Jun 2012 M.W. 286
CI9H2602

PACKAGING: 1.0 mCifml (37 MBg/ml) in ethanol. Shipped on dey ice.

STABILITY AND STORAGE RECOMMENDATIONS: When androst-4-ene-3, 17-cicae, [18-"H(N)]- is sioved at -
20°C in its eriginal solvent and st its original concentration, the rate of decomposition is initially 1% for 6 months from date of
purification, Stability is nonlinear and not coerelated to isotope half-life. Lot to lot vartation may occur,

SPECIFIC ACTIVITY RANGE: 15-30 Cifmmol (5551110 GBq/mmel)

RADIOCHEMICAL PURITY: This product was initially found to be greater than 974 when determined by the following
metheds. The rate of decompasition can accelerate, 1t s advisable to check purity prior to use:

High pressure liquid chromatography on 1 Zocbax ODS column using the following mobile phase:
waier : tetrahydrofuran : methanot {40:15:45)

Paper chromatography on Whatman No. 1 treated with 30% formamide tn acetone using the following sotvent system:
hexane saturated with formamide.

Thin layer chromatography on silica gel using the following solvent system:
toluene ; ethyl acetate, (2:1),

QUALITY CONTROL: The rudiochemical purity of androst-4-ene-3, 17-dione, | 1B-"H(N}}-is checked at appropriate
intervals vang the first listed chromatography method.

PREPARATIVE PROCEDURE: Androst-4-ene-3, 17-dione, [13-"H(N)}- is prepared by treatment of androst-d-ene-3, 17+
dione, [1B,2B-"H(N))- with potassium hydroxide under sppropriate conditions (1) Purification is by HPLC.

[ Be

Perkin Eime 't
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REFERENCE: H Mohler, W. Sieghart, J. C. Richards and W. Hunkeler, Ewr. J. Pharmacol., 102, 191 (1984),

HAZARD INFORMATION: WARNING: This product contains a chemical known to the state of California to cause cancer
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Batch Analysis

Provided by "»-"*1 SteralOidS' 'nc'

=y '\r’ P.O. Box 689
el Newpart, Rl 02840
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E-Mai sales@®Psreraloids com

DIONE
PUAIF
1 ds 2 e me ora Yy Wte only 13 we f as in ) M4 O arimals
The specil ) . he part {0
d By
I an
- y §
APR 2 6 201
represents one spot omogenous) when tested by thin layer chromatography
- = - .- oo ! £ ) »~
1% oy > iyt b 12

Report Number: 9070-100794AROM

Page 157 of 178



APPENDIX 3:  Certificate of Analysis (4OH-ASDN, Formestane)
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(oo~ —

In vitro models to predict toxicity

Human Recombinant Aromatase Assay
Data Requirements: OPPTS 890. 1200

Study Number:
9070-100794AROM

Sponsor:
NIEHS
National Institute of Environmental Health Sciences
PO Box 12233
Research Triangle Park, NC 27709
USA

Test Facility:
Ceelox
4717 Campus Drive
Kalamazoo, Ml 49008
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Ceeclon= Study #: 907010079 4AROM

TEST PROTOCOL

TO BE COMPLETED BY THE STUDY SPONSOR:

study sponsors ___ nieris/NT? ([ o oxicoogy Bronch)

Address: P.O, Box 12233
Reseorch Triangle Park, NC Ph
_sudy monivor: [
CoStudy Monitor: N/A Phone: N/A

Sponsor Protocol/Project No: N/A

Tost Substance Name(s): 2 Phanyl 5 benzimidazolesulfonic Acid (Ensulizole)

Purity: 99.6%

Batch or Lot#: 0511 7JE

Test Substance Name(s): Butylmethoxydibenzoylmethane (Avcbenzons)

Purlty: -98.5%

Batch or Lot#: (802809

| Test Substance Name(s): 3, 3, 5Trimethlycyclohexyl Salicylote (Homosalate)

Purity: 99.3%

| Batch or Lot#: YT0974

Tost Substance Name(s): 2-EfhylhaxyP Dimethy Aminobenzoate (PadimateO)

Purlty: 98.1%

Batch or Lot#: MKBFOS90V

*Proposed Experimental Start Date: Jarwary 16, 2013 (date subject to chonge; actuol
experimental start date 1o be provided in final report)

*Proposed Experimental Termination Date: February 15, 2013 (dote subject 1o change; actual
experimental fermination dote to be provided in finol repon)
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1
‘eeloxne= Study #: 907010079 4AROM

Sponsor

National Institute of Environmental Health Sciences
P.O. Box 12233

Research Triangle Park, NC 27709

Contract Office Technical Representative
National Toxicology Program, National Institutes of Environmental Health

National Toxicology Program (NTP) Inv
Telephone No.:
Facsimile No
E-mail:

Study Monitor
Integrated LaEatory Systems, Inc

Telephone No.:
Facsimile No.:
E-mail:

Project Identification
ILS Project No.: N135

Study No.: 007
Human and Health Science Number: HHSN273200900005C
NIEHS contract number: NO1ESO0005
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Ceelones Shedy #: 9070-100794AR0M
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1.  Title of Study
Human Recombinant Aromatase Assay

2. Purpose of Study

The objective of this protocol is fo describe procedures for conduct of the aromatase assay
as a Tier 1 screening assay infended to identify substances that may affect the endocrine
system (e.g., steroidogenesis) by inhibiting catalytic activity of aromatase, the enzyme
responsible for the conversion of androgens to estrogens.

The results of this screen are infended 1o be used in conjunction with results from other Tier
1 in vitro and in vivo screening assays (OCSPP 890 test guideline series) that constitute the
full screening battery under the Endocrine Disruptor Screening Program (EDSP). Results of
the Tier 1 screening battery, along with other scientifically relevant information, are to be
used in a weightofevidence assessment leading to the defermination of a substance's
potential to interact with the endocrine system. The Tier 1 battery is intended for screening
purposes only and should not be used for endocrine classification or risk assessment.

Aromatase laboratory proficiency assays with econazole, fenarimol, nitrofen, and atrazine
were conducted on three separate occasions at CeeTox according to test guideline (OPPTS
890.1200). Data for laboratory proficiency assays are maintained at CeeTox.

3. Compliance Statement

This study will be conducted in compliance with the U.S. Environmental Protection Agency
Good laboratory Practice regulations Tifle 40, Part 160 with the exception of section
160.113. Dose concentrations of test substance and control substances will not be verified
using analytical methods.

4. Quality Assurance

This study will be subjected to periodic inspections and the draft final report will be
reviewed by the Quality Assurance Unit of CeeTox in accordance with CeeTox Standard
Operating Procedure (SOP).

5. Regulatory Citations

Endocrine Disruplor Screening Program, in vifro Aromatase (Human Recombinant) EPA Test
Guideline OPPTS 890.1200.
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6.  Test Facility
CeeTox, Inc.
4717 Campus Drive

Kalamazoo, MI 49008
Experimental Design

The Aromatase (Human Recombinant) Assay will be used as the screening assay fo identify
substances that may affect the endocrine system by inhibiting catalytic octivity of
aromatase (CYP 19), the enzyme responsible for the conversion of androgens fo estrogens.

Justification of the Test System

As per the guideline (OPPTS 890.1200) human recombinant microsomes (Human CYP19
Aromastase + P450 Reductase Supersomes) will be used as the fest system for this study.

The Aromalase (Human Recombinant) Assay is a screening assay intended fo identify
chemicals that may affect the endocrine sysfem by inhibiting catalytic activity of aromatase
(CYP 19), the enzyme responsible for the conversion of androgens to estrogens.

Test & Control Substances

Test Substancefs)

Note: A certificole of analysis will be provided by the spansor and will be stored in the study data and
oppended to the study report. Confirmotion of the identity of the test substonce, characterization and stability
will be verified by the sponsor or sponsor’s desingee. Ceelox will obtoin cedificates of onalysis for
[*HIASDN and will store in the study deta and append 1o the study report, along with ASDN. Test substance
will be either returned 1o the Sponter or destroyed following finalization of the study report.

Test Substance: 2-Ethylhexyl-p-dimethylaminobenzoate {Padimate O)
CAS No.: 21245-02-3

Source: Sigma-Aldrich

Lot/Baich No.: MKBFO590V

Formula: (CHy),NC,H,CO,CH,CH(C,H,NCH,).CH,
Description: Colorless liquid

Purity: 98.1%

Test Substance: 2-Phenyl-5-benzimidazolesulfonic acid (Ensulizole)
CAS No.: 27503-81-7

Source: Sigma-Aldrich
Lot/Batch No.: 05117JE
Formula: C,;HN,O,S
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Description: White powder
Purity: 99.6%
Test Substance: 3, 3, 5-Trimethlycyclohexyl Salicylate (Homosalate)
CAS No.: 118-56-9
Source: Spectrum Chemical Mfg. Corp
Lot/Batch No.: YT0976
Formula: C,.H,0;
Description: Colorless to light yellow liquid
Purity: 99.3%
Test Substance: Butylmethoxydibenzoylmethane (Avobenzone)
CAS No.: 70356-09-1
Source: Universal Preserv-A-Chem Inc.
Lot/Batch No.: 1802809
Formula: C')OH,')OJ
Descripfion: Off White to Yellowish Crystalline Powder
Purity: ~98.5%
Preparation of Test Substance(s)

The test substances will be formulated directly in dimethyl sulfoxide (DMSO). Fresh
dilutions of the stock solution will be prepared on the day of use such that the target
concentration of test substance can be achieved by the addition of 20 pl of the dilution fo
a 2 ml tolal assay volume. Dose concentrations of test and control substances will not be
verified using analytical methods.

Positive Substance

The known aromatase inhibitor, 4-hydroxyandrostendione (4-OH ASDN), is used os the
positive control. Table 1 contains identity and property information for 4-OH ASDN.

Table 1. 4.OH ASDN Positive Control Inhibitor

Test Substance CAS Number Molecular Formula | Molecular Weight (g/mol)

4OH ASDN 566-483 C M0y 302.4

The 4OH ASDN will be formulated in DMSO. Fresh dilutions of the stock solution will be
prepared on the day of use. Dilutions will be prepared such that the target concentrations
of confrol substance (Table 4) can be achieved by the addition of 20 ul of the dilution to a
2 ml total assay volume with solvent concentrations < 1%. The total volume of solvent used
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in each assay will be no more than 1% of the total assay volume in order to minimize the
potential of the solvent fo inhibit the enzyme. Information on storage conditions for the
control substance stock solutions will be reported.

Substrate
Substrate Name/Supplier

The substraie for the aromatase assoy will be androstenedione (4-Androstene-3,17-dione
or ASDN). Radioinert and [*HJASDN androstenedione ([1f-*H]-androstenedione, ['H]
ASDN) will be used. The radioinert ASDN will be = 98% pure. The radiolabeled ASDN
will be = 95% radiochemically pure and is usvally supplied af a specific activity of 20-30
Ci/mmol. The 1 mCi/ml ["HJASDN stock will be diluted to 0.3 fo 0.5 Ci/mmol by the
addition of buffer and radioinert ASDN. This substrate solution will have a concentration
of 2 yM ASDN and a radiochemical content of about 1 pCi/ml. All applicable
information regarding supplier, lot numbers and reported/measured purity for the
substrates will be included in study reporis.

Radlochemical Purity

The radiochemical purity of the ['"HJASDN will be greatfer than or equal to 95 percent. If
the radiochemical purity is less than @5 percent, then a new balch of radiochemical shall
be obfained.

Preparation of Substrate Solution for use in Aromatase Assay

The specific activity of the stock, ["HJASDN, is foo high for direct use in the assay therefore
a solution containing a mixture of the nonradiolabeled and radiolabeled , ["HJASDN will
be prepared such that the final concentration of the ASDN in the assay is 100 nM and the
amount of fritium added fo each incubation will be approximately 0.1 pCi. This substrate
solution will have a concentration of 2 uM with radiochemical content of about 1 pCi/ml.

The following example illustrates the preparation of a substrate solution using a stock of
["HJASDN with a specific activity of 25.3 Ci/mmo! and o concentration of 1 mCi/ml:

A 1:100 dilution of radiolabeled stock will be prepared in 0,1 M Sodium Phosphate Assay
buffer.

A 1 mg/ml solution of ASDN will be prepared in ethancl and then dilutions in buffer to a
final concentration of 1 ug/ml will be prepared.

4.6 ml of the 1 pg/ml solution of ASDN, 800 ul of the ["HJASDN and 2.6 mL buffer will
be combined fo make 8 ml of substrate solution (enough for 80 tubes).
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The weight and/or volumes of each component added to the substrate solution will be
recorded. After mixing well, 20 ul aliquots will be combined with scintillation cockiail for
radiochemical content analysis. The isotope level will be adjusted if not within 10% of the
nominal activity and tested again fo verify accuracy.

One hundred microliters of the substrate solution will be added to each 2 ml assay volume
to yield a final ["H] ASDN concenfration of 100 nM with 0.1 pCi/fube.

10. Identification of the Test System
Microsomes
Human Recombinant Microsomes

Human Recombinant Microsomes will be purchased from Gentest™ (Woburn, MA:
www.genlest.com). The product name is Human CYP19 (Aromatase) and P450 reductase
Supersomes "™ and the catalog number is 456260 (or equivalent microsomes). The
package insert (batch data sheet) provides values for protein concentration, cytochrome ¢
reductase activity, and aromatase activity and will be included in the report. Information
regarding the stability fo freeze thaw cycles is also provided on the balch data sheet. The
microsome tube will be appropriately labeled with catalog number, lot number, and
relevant dates. The microsomes will be stored at approximately -80°C, Bias is not a factor
in this fest system.

Human Recombinant Microsome Preparation

Preparation of the human recombinant microsomes will involve thawing the microsomes
rapidly in an approximately 37°C water bath and placing them in an ice bath and
aliquoting them into individual vials based upon the protein content of the balch. This
minimizes freezethaw cycles. The assay uses approximately 0.004 mg/ml (final
concentration) of microsomal protein. Alfter aliquoting the microsomes into individual vials,
the vials that are not planned for immediate use will be returned to the approximately -
80°C freezer for storage (Information regarding stability to freeze thaw cycles will be
followed and is provided on the batch data sheet). All applicable information regarding
supplier, lot numbers and reported/measured purity for the microsomes will be included in

the study report.

Protein Assay

Protein content of the microsomes will be supplied by the vendor (Gentest'™™ (Wobum, MA:
www.gentest.com) or vendor of equivalent microsomes) and information refained by

CeeTox.
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Cytochrome P450 (CYP19) Aromatase Activity

Aromatase activity of the microsome preparation will be provided by the vendor (Gentest™
(Woburn, MA: www.gentesl.com) or vendor of equivalent microsomes) and verified by
CeeTox that they have sufficient activity. Sufficient activity will be visible in the controls
used in the aromatase assay when the assay is run.

Other Assay Components

Buffer

The assay buffer is 0.1M sodium phosphate buffer, pH ~7.4. Sodium phosphate
monobasic and sodium phosphate dibasic will be used to prepare the buffer. Solutions of
each reagent at 0.1 M will be prepared in purified water and then the solutions will be
combined fo a final pH of ~7.4.

Propylene Glycol
Propylene glycol will be added to the assay directly as described below.
NADPH

NADPH (fi-nicotinamide adenine dinucleotide phosphate, reduced form, tefrasodium salt} is
the required cofactor for CYP19. The final concentration in the assay will be 0.3 mM.
Typically a 6 mM stock solution will be prepared in assay buffer and then 100 pul of the
stock will be added to the 2 mlL total assay volume. NADPH will be prepared fresh each
day and will be kept on ice prior to use in the assay.

11. Aromatase Assay Method
The reactions will be performed in 13 X 100 mm test tubes.
Each reaction tube will be labeled by applying label or writing directly on the fube.
Buffer volume will be adjusted so the total incubation volume will be 2 mL.

Propylene glycol, ["HJASDN, NADPH, and buffer (0.1 M sodium phosphate buffer, pH
~7.4) will be combined in the reaction tubes 1o a tofal volume of 980 ul.

Test subsiance solution, posifive confrol, or vehicle control will be added 1o the mixiure of
propylene glycol, substrale, NADPH and buffer in a 20 pl volume prior to preincubation of
that mixture. The final concentrations for the assay components are presented in Table 2.
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Table 2. Optimized Aromatase Assay Conditions

Assay Factor (units) Human Recombinant
Microsomal Protein (mg/ml) | 0.004
NADPH [mM) 0.3
_['HJASDN (nM) ! 100
Propylene glycol 5%
Incubation Time [min} -15

The reaction tubes and the microsomal suspension will be preincubated at approximately
37°C in the water bath for at least five minutes prior o initiation of the assay by the
addition of 1 mL of the diluted microsomal suspension.

Tolal assay volume will be 2 ml. Tubes will be incubated at ~ 37°C for ~15 minutes.
The reaction will be terminated by the addition of 2 ml ice<cold Methylene Chloride.
The tubes will be mixed for approximately 5 seconds and place on ice for ~5 minutes.
The tubes will be mixed for an additional 20-25s.

The tubes will be centrifuged for ~10 minutes at 200 x g (~4°C).

The Methylene Chloride (bottom layer) will be removed and discarded.

The aqueous layers will be exiracted again with ice-cold Methylene Chloride (2ml) and the
Methylene Chloride (bottom layer) discarded following centrifugation as described above.

The exiraction will be repeated as described for a third time.

Five hundred microliter aliquots of the aqueous layers will be transferred into two 20 mlL
liquid scintillation counting vials as duplicate measurements of each assay tube.

Liquid scintillation cocktail (Opti-Fluor, Perkin Elmer) will be added to each vial and
shaken. The radiochemical confent of each aliquot will be determined as described below:

Andlysis of the samples will be performed using liquid scintillation speciromeiry (LSS).
Radioclabel found in the aqueous fractions represents "H,O formed.

Liquid scintillation vials will be counted for 10 minutes.

Results will be presented as the amount of estrone formed and activity (velocily) of the
enzyme reaction. The amount of estrone formed will be determined by dividing the tokal
amount of *H,O formed by the specific activity of the ["HJASDN substrate (expressed in
dpm/nmol). The activity of the enzyme reaction is expressed in nmol/mg-protein/min and
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12.

will be calculated by dividing the amount of estrone formed by the product of mg
microsomal profein used multiplied by the incubation fime, i.e., 15 minutes,

Positive Control Assay

A run is defined as a separate independent experiment. Each run will contain tubes for full
activity control, background activity conirol and positive control.

The minimum level of mean aromatase activity in the full activity control samples shall be

0.100 nmol/mg-protein/min.

The mean background conirol activity shall be < 15% of the full activity control.
The concentration response curve generated for the 4OH ASDN should meet the

conditions listed in Table 3.

Table 3. Performance Criferia for Positive Control 4-OH ASDN

Parameter Lower Limit Upper Limit
Positive Control Slope -1.2 0.8
Top (%) 90 110
Bottom (%) 5 +6
Log IC.. -7.3 -7.0
Dota availoble ond can be odded as an appendix fo the report upon request
Table 4. Positive Control Study Design
Sample Type Repetition Description 4.0H ASDN
(tubes) Conc. (M)
Full Activity Control 4 All st componants. No inhibitor N/A
Background Activity 4 Same os full activity contral, but N/A
Control no NADPH
4.0H ASDN Conc, 1 3 Complete assay with 4OH ASDN 1X10°
(positive contral) added
4-CH ASDN Cone. 2 3 some 1X10°
4.0H ASDN Conc. 3 3 same 1X10**
4:0H ASDN Conc. 4 3 some 1X107
4-0H ASDN Conc. 5 3 same 1X1074
4-0M ASDN Conc. 6 3 some 1X10°
4.0OH ASDN Conc. 7 3 some 1X107
4-CH ASDN Conc. 8 3 some 1X10'°
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13. Determination of the Response of Aromatase Activity to Test Substance(s)

A run is an independen! experiment. [Each run will contain full activity control,
background activity control, positive conirol, and test substances as shown in Table 4.]

Each run will test the response of aromatase activily in the presence of eight concentrations
of a fest substance run in friplicate (i.e., there are three tubes of each test substance
concentration per run of the assay). A test substance shall be tested in three independent
runs. Each run for a given test substance will be conducted entirely independently of the
other runs for that test substance. There will be three (friplicate) repefitions for each
concentration of a fest substance. A single run of a given fest substance is described in
Table 5.

Three types of control samples will be included for each run. These include:

o Full enzyme (aromatase) activity controls (substrate, NADPH, propylene glycol, buffer,
vehicle (used for preparation of test substance solutions) and microsomes).

o Background activity controls (all components that are in the full aromaltase activity controls
except NADPH).

e Positive controls (4-OH ASDN run al eight concentrations in the same monner as fest
substances).

Four test lubes of the full enzyme activity control and background activity controls are
included with each run. The full enzyme and background activity controls sets will be split
so that two tubes (of each control type) are run at the beginning and two at the end of
each run. The posifive control will be tested ot eight concenfrafions in each run as
indicated in Table 5. All confrols are treated the same as the other samples.

The aromatase assay will be conducted as described in this protocol.

After completion of the first run, the dala will be reviewed and, if necessary, the
concentration of the lest substance used in the second and third runs can be adjusted. The
decision will be based upon the results of the first run with the following guidelines in mind:

o If insolubility (cloudiness or a precipitate) is observed af the highest concentration (107 M),
then the highest conceniration will be set for the second and third runs at the highest
conceniration that appeared soluble using mid-log concentrations; i.e., fry 10%°M if the test
substance is insoluble at 10°M as it is imporiant to define the lower portion of the curve. If
insolubility occurs such that the highest concentration would be 10°°M or lower than the
assay will not be run.
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e If the highest concentration to be fested is lowered to 10" or 107 M, then middog
concenfration(s) will be added near the lower end of the curve (higher concentrations) and
around the estimated IC50 based on the results of the first run in order to keep eight
concenfrations in the fest set.

o The lowest concentrafion to be tested will be 10'° M, but lower concentrations may be
required fo obtain the “top of the curve”. That is, obtain the full enzymatic activity at the
two lowest concentrations of the lest substance in order to define the top of the
concenfration-response curve,

Table 5. Test Substance Study Design

Repetition el
Substance
Sample Type (tubes) Description Conm. (M)
4 All test components plus solvent N/A
Full Activity Control vehicle*
Background Activity 4 Same s full activity control, but N/A
Control no NADPH
Pesitive Contrel Conc 2 Complate assay with 4-OH 1X10°
ASDN added

Positive Cantrol Conc2 2 same 1X10*
Positive Control Conc3 2 some 1X10%*
Positive Control Concd 2 some 1X107
Positive Controf Conc5 2 some 1X107*
Positive Cantrol Concé 2 some 1X10°
Positive Contrel Conc7 2 some 1X10°
Positive Control Conc8 2 some 1X10'°
Test substance Conc 9 EomEos ey it L
Test substance Conc2 3 some 1X10*
Test substonce Conc3 3 same 1X10°
Teost substance Conc4 3 same X10°®
Test substance Conch 3 same 1X107
Test substance Concé 3 same 1X10"
Test substance Conc7 3 some 1X10°
Test substance Conc8 3 same 1X10'°

N/A = not applicable

*The complete assay ("all test components”) contains buffer, propylene glycol, microsomal protein,

["HJASDN and NADPH.

See Table 7 page 13 of Test Guideline.
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14. Data Analysis

Aromatase Activity and Percent of Control Calculations

Relevant data will be enfered info the assay spreadsheet for calculations of aromatase
activity and percent control. A spreadsheet will calculate the DPM/mL for each aliquot of
the exiracted aqueous incubation mixture and average DPM/mL and total DPM for each
aqueous portion (after exiraction). The volume (ml) of substrate solution added to the
incubation multiplied by the substrate's specific activity (DPM/ml) yields the total DPM
present in the assay tube at initiation. The total DPM remaining in the aqueous portion
after extraction divided by the total DPM present in the assay tube at initiation times 100
yields the percent of the substrate that was converted fo product. The fotal DPM remaining
in the aqueous portion affer extraction will be corrected for background by subtracting the
average DPM present in the aqueous portion of the background aclivity control tubes
(Table 5). This corrected DPM is then converted to nmol product formed by dividing by the
substrate specific activity (DPM/nmol). The activity of the enzyme reaction will be
expressed in nmol (mg product)'min' and will be calculated by dividing the amount of
"H,0 formed (nmol) by the product of mg microsome profein used times the incubation
fime (15 minutes). Average activity in the full activity control samples will be calculated.
Percent of control activity remaining in the presence of the various inhibitor concentrations,
including the positive control, will be calculated by dividing the aromatase aclivity at a
given concentration by the average full activity control and multiplying by 100.

Nominally one might expect the percent of control activilty values for an inhibitor to vary
between approximately O percent near the high inhibition concentrations and
approximately 100 percent near the low inhibifion concentrations. However due lo
experimental variation, individual observed percent of control values will sometimes extend
below O percent or above 100 percent.

15. Model Fitting

The response curve will be fitted by weighted least squares nonlinear regression analysis
with weights equal 1o 1/Y. Model fits will be carried out using a nondinear regression
program such as Prism software (version 5.1) or xlfit (IDBS).

Concenfration response irend curves will be fitted to the percent of control activity values
within each of the repeal fubes at each fest substance concentration. Concentration will be
expressed on the log or halfdog scale.

The following concentration response curve will be fitted to relate percent of control activity
to logarithm of concentration within each run:
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Y=B + (T8)

1410 ko € 0D ogif 7500 1}

Concentration response models will be fittled for each test run for each fest substance and
confrol(s).

Y= percent of control activity in the inhibitor tube
X= Logarithm (base 10) of the concentration

T= average DPMs across the repeat tubes with the same test substance concentration that
define the Top of the curve

B= average DPMs across the repeat lubes with the same test substance concentration that
define the Bottom of the curve

fi= slope of the concentrations response curve (8 will be negative)

Graphicol and Analysis of Variance Comparisons Among Concentration Response Curve Fits

For each run the individual percent of control values will be plotted versus logarithm of the
test substance concentration. The fitted concentration response curve will be superimposed
on the plot. Individual plots will be prepared for each run.

Additional plots will be prepared to compare the percent of control activity values across
runs. For each run the average percent of control values will be plotted versus logarithm of
lest substance concentration on the same plot. Plotting symbols will distinguish among
runs. The fitted concentration response curves for each run will be superimposed on the
plots. On a separate plot the average percent of control values for each run will be plotted
versus logarithm of test substonce concentration. The average concentration response
curve across runs will be superimposed on the same plot

Quality ControlAnalysis of Variance Comparisans of Full Enzyme Adivity Control ond Bockground Activity
Control as Percent of Conirol

Within each run of each test substance quadruplicate repetifions will be made of the full
enzyme octivity confrol (FEAC) and background aclivity control (BAC) control fubes. Half
the repelitions will be carried out at the beginning of the run and hall at the end. If the
conditions are consistent throughout the fest, the control tubes at the beginning should be
equivalent to the control tubes af the end.

To assess if this is the case, control responses will be adjusted for background DPMs,
divided by the average of the (background adjusted) FEAC control values, and expressed

as percent of control. The average of the four BAC controls within @ run must be
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four FEAC controls within a run must be approximately 100% (with an acceptable range of
90 - 110%).

Dota Interprefation

Data from this assay will be used 1o classify substances according to their ability to inhibit
aromalase. To be classed os an inhibitor, the data must fit the 4-parameter regression
model to yield an inhibition curve and result in greater than 50% inhibition af the highest
concenfration. The value of the inhibition curve at each of three runs at the highest
concentration should be averaged and compared with the following criteria. If the data do
not fit the model the average activity of the dala points at the highest concentration shall be
used.

Table 6. Data Interpretation Criteria

Criteria Classification
Dota fit 4 porometer | Curve crosses 50% Inhibitor
nonlinear regression | Avarage lowest portion of Equivecal
modsal curves ocross runs is between

50% and 75% Activity

Average lowest perfion of

CUTVes OCross runs is greater

than 75% Noninhibitor
Data do not fit the -
model
Proposed Statistical Mathods ond Softwore

Concentration curves will be fitied to the data using non-inear regression analysis features
in a commercial software package such as prism or xlfit. Basic statistical analysis will be
performed on the data, which will include means of replicates, standard error of the mean,
and coefficient of variation.

16. Final Study Report

The data to be reported in the draft report and final report will be determined per Standard
Operating Procedure (SOP) and will include (but will not be limited to) the following
informafion: assay date and run number, laboratory personnel involved in the study,
chemical/test substance information (including but not limited to chemical name, code,
molecular weight, concentrations tested, notes regarding solubility), background corrected
aromalase aclivily (for each conirol and test substance repetition), percent of control
activity, IC50, slope and graphs of activity versus log substance concentration, and data
inferpretation.
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The draft report will be submitted to the Sponsor in electronic form. The final report will be
submitted as one hard copy and one eleclronic copy.

17. Alterations of the Study Design

Alterations of this profocol may be made as the study progresses. No changes in the
protocol will be made without the specific written request or consent of the Sponsor. In the
event that the Sponsor authorizes a protocol change verbally, CeeTox will honor such a
change. However, writlen authorization will be oblained to document this verbal request.
All protocol amendments with justifications will be documented, signed and dated by the
Study Director and Sponsor’s Representative. A copy of the protocol and all amendments
will be issued to the Sponsor and the originals will be placed into the study binder.

18. Data Retention and Archiving

All original data [including the original signed study protocol and all amendments (if any),
test substance information, observations, elc.] and the original final report will be
transferred to the National Toxicology Program Archives following finalization of the study
report fo the address below:

NTP Archives

615 Davis & e, Suite 300

Durham, NC 27713

19. Test Substance Disposition
Test substance will be either returned fo the sponsor or destroyed following finalization of
the study report.
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