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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
Director of Laboratory Operations
Senior Scientist/Endocrine Group Leader
Scientist

Scientist

Study Dates

Study initiation date: 24 June 2011
Experimental start date: 28 June 2011
Experimental termination date: 27 July 2011
Study completion date: 10 February 2012

Deviations from the Protocol

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

Retention of Samples

Test substances will be either returned to the Sponsor or destroyed following finalization of the
study report.

Test Substance Reference Number
o 2-ethylhexyl p-methoxycinnamate, lot A0293319 (Referred to as Methoxycinnamate)
« 2-ethylhexyl 2-cyano-3,3-diphenylacrylate, lot 01697MJ (Referred to as Octocrylene)
« Octyl salicylate, lot 44698PJ (Referred to as Octylsalicylate)
« 2-hydroxy-4-methoxybenzophenone, lot 20100801 (Referred to as Oxybenzone)

Data Retention and Archiving

At the study closure, all study records including all original raw data and original final report,
will be shipped to the sponsor at the following address:

NTP Archives

avis Drive, Suite
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 four test substances 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 each test substance tested in the aromatase assay were 10'10, 10'9, 10'8,
107, 10°,10°,10*°,10*, and 10> M. Test substances were:

« 2-ethylhexyl p-methoxycinnamate, lot A0293319 (Referred to as Methoxycinnamate)
« 2-ethylhexyl 2-cyano-3,3-diphenylacrylate, lot 01697MJ (Referred to as Octocrylene)
« Octyl salicylate, lot 44698PJ (Referred to as Octylsalicylate)

« 2-hydroxy-4-methoxybenzophenone, lot 20100801 (Referred to as Oxybenzone)

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 (4OH-ASDN) was included each time the aromatase assay was
performed. Increasing concentrations of 4OH-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, increasing concentrations of methoxycinnamate,
octocrylene, and octylsalicylate showed negligible decreases in aromatase activity (all >90% of
control values). Oxybenzone was 51% of control value at 10* M. All test substances were
soluble in the assay buffer at concentrations of < 10™* M. Thus, the suitable top concentration for
all test substances for use in the aromatase assay was established at 10™ M.

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), Methoxycinnamate, Octocrylene, and Octylsalicylate, were
classified as non-inhibitors, with mean aromatase activities of 100% (+ 6% SD), 94% (+ 1%
SD), and 90% (+ 2% SD), respectively, at the highest soluble test concentration of 10 M.
Oxybenzone was classified as equivocal, as it produced a mean aromatase activity level of 51%
control activity + 13% SD at the highest soluble test concentration of 10™* M.
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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 system. 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).

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:

« 2-ethylhexyl p-methoxycinnamate, lot A0293319 (Referred to as Methoxycinnamate)
« 2-ethylhexyl 2-cyano-3,3-diphenylacrylate, lot 01697MJ (Referred to as Octocrylene)
« Octyl salicylate, lot 44698PJ (Referred to as Octylsalicylate)

« 2-hydroxy-4-methoxybenzophenone, lot 20100801 (Referred to as Oxybenzone)
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Table 1A. Test Substance 2-ethylhexyl p-methoxycinnamate, lot A0293319

(Referred to as Methoxycinnamate)

Test Substance Name:

Methoxycinnamate
(octyl 4-methoxycinnamate; or
2-ethylhexyl p-methoxycinnamate)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Acros Organics (cat # 29116)
5466-77-3

Clear colourless to yellow liquid
DMSO

A0293319

Not provided

99.8%

Ci3H2603

290.39

Room temp (e.g., ambient)

Table 1B. Test Substance 2-ethylhexyl 2-cyano-3,3-diphenylacrylate, lot 01697MJ

(Referred to as Octocrylene)

Test Substance Name:

Octocrylene
(2-ethylhexyl 2-cyano-3,3-diphenylacrylate)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Sigma-Aldrich (cat # 415820)
6197-30-4

Viscous yellow liquid

DMSO

01697M1J

Not provided

99.2%

C4H27NO,

361.48

Room temp (e.g., ambient)

Table 1C. Test Substance octyl salicylate, lot 44698PJ

(Referred to as Octylsalicylate)

Test Substance Name:

Octyl salicylate
(2-Ethylhexyl salicylate; or Octylsalicylate)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Sigma-Aldrich (cat # W514500)
118-60-5

Colourless liquid

DMSO

44698P]

Not provided

99.6%

Ci5H203

250.33

Room temp (e.g., ambient)
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Table 1D. Test Substance 2-hydroxy-4-methoxybenzophenone, lot 20100801

(Referred to as Oxybenzone)

Test Substance Name:

Oxybenzone
(2-hydroxy-4-methoxybenzophenone)

Manufacturer:

CAS Number:
Description:
Solvent Used:

Lot Number:
Expiry Date:
Purity:

Molecular Formula:
Molecular Weight:
Storage Conditions:

Ivy Fine Chemicals Corp. (cat # HH13-026)
131-57-7

Light yellow powder

DMSO

20100801

1 August 2012

99.9%

Ci4H1203

228.25

Room temp (e.g., ambient)

Note: A certificate of analysis was provided by the Sponsor, stored in the study data 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: ~ Sigma-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 Ci9Hy605
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-ASDN was formulated in 100% dimethylsulfoxide (DMSO; lot RNBB7617, expires
2/2013). 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 achieved by
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the addition of 20 uL 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 ([1[3-3 HJ-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 26.3 Ci/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 Ci9Hy60,

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:
CAS Number:
Description:

Solvent Used:

Batch Number:

Expiry Date:
Radiochemical Purity:
Molecular Formula
Molecular Weight:
Storage Conditions:
Specific Activity (Lot):
Specific Activity (Stock):

Perkin Elmer (cat # NET-926)
63-05-8

White powder, slightly crystalline
Ethanol

619344

10 Jan 2012

>97%

C19H2602

286.41

-80°C

26.3 Ci/mmol

15-30 Ci/mmol

A certificate of analysis for [’HJASDN 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 (0.1 M 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 pCi/ml. The final concentration of the ASDN in
the assay was 100 nM and the amount of tritium added to each incubation tube was
approximately 0.1 pCi.

3.3.1.1 Calculations

Calculations for Specific Activity Adjustment for [’H]ASDN:

[PHJASDN, NET-926 (Lot# 619344; MW 286.41; Specific Activity 26.3 Ci/mmol)
« 1 mCi/mL

« 0.974 TBg/mmol

« 37 MBg/mL EtOH

= 37 MBg/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] ASDN so that aliquots contained 10 pCi/mL at 380
nM, or 0.00872 ng 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] ASDN (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 pL 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%).

Report Number: 9070-100107AROM Page 16 of 150



EXAMPLE:

« Average of 20 puL 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 uL to 1 mL) =2,119,500 DPM

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

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

« Specific activity of stock is thus 0.477 pCi/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 pL 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 (107'°, 10°, 10,107, 10, 107, 10*°, 10, and 10~ M) was achieved by the
addition of 20 uL of the dilution to a 2 mL total assay volume. 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 '™ (Runs 1-2: catalog number 456260, lot 03897; Run 3: catalog number 456260,
lot 19701). The vendor package inserts (batch data sheets) provided values for protein
concentration, cytochrome ¢ reductase activity, and aromatase activity and is included in the
report (Appendix 3). Microsomes were stored at -80 + 10°C.

3.4.2 Protein Assay

Protein content of the microsomes was supplied by the vendor (BD Gentest; 7.4 mg/mL for lot
03897 and 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; 6.0
pmol product/(min x pmol P450) for lot 03897 and 5.7 pmol product/(min x pmol P450) for lot
09701; Appendix 3).

3.4.4 Human Recombinant Microsome Preparation

Initial preparation of the human recombinant microsomes involved thawing the microsomes
rapidly in a 37 £ 2°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 (0.1 M 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 -80 = 10°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 0.1 M sodium phosphate buffer, pH 7.4. Sodium phosphate monobasic
(Sigma S5011, lots 019K01021 and 70M001962V) and sodium phosphate dibasic (Sigma S5136,
lots 077K01281 and 050M02174V) 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 YE1040) 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 (0.1 M
sodium phosphate, pH 7.4) and the final concentration in the assay was 0.3 mM NADPH
(Calbiochem 481973, lot D00102947). 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 &+ 2°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 + 2°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 + 2°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
[’HJASDN (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 (4OH-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

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

As set forth in OPPTS 890.1200 guideline, the mean aromatase activity in the full activity
control samples must be >0.100 nmol/mg-protein/min for the assay run to be considered
acceptable. In addition, the mean background control activity must be < 15% (Tables 24-27) 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.
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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 1X107
control) added

40H-ASDN Conc 2 3 same 1X10°
40H-ASDN Conc 3 3 same 1X10°¢°
40H-ASDN Conc 4 3 same 1X107
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 Substa(r':/Ic)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 4OH-ASDN added 1X10~
Positive Control Conc2 2 same 1X10°
Positive Control Conc3 2 same 1X10°°
Positive Control Conc4 2 same 1X107
Positive Control Conc5 2 same 1X107°
Positive Control Conc6 2 same 1X10*
Positive Control Conc7 2 same 1X10°
Positive Control Conc8 2 same 1X10™°
Test substance Concl 3 Compete assay with test substance added 1X107
Test substance Conc2 3 same 1X10™
Test substance Conc3 3 same 1X10”
Test substance Conc4 3 same 1X10°®
Test substance Conc5 3 same 1X107
Test substance Conc6 3 same 1X10*
Test substance Conc7 3 same 1X10°
Test substance Conc8 3 same 1X10

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.€., 103 M, 10 M, etc. Concentrations lower than 10° M for the
highest concentration were not tested.
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The lowest concentration to be tested was 107" 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 aqueous 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,0 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 0 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)
1+10 (log ICSO-X)ﬁ+10g[(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 ( will be negative).

p = log;olCsp (ICs 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 (Tables 24-27).

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., IDBS XLfit 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

In the first run of the aromatase activity assay, test substances were tested at following
concentrations: 10'10, 10'9, 10'8, 107, 10'6, 107, 10* and 10° M. In general, test substances were
found to be soluble at concentrations of <10 M (see Table 28). Consequently, runs 2 and 3 of
the assay were conducted test concentrations of 10'10, 10'9, 10'8, 107, 10'6, 107, 10*° and 107 M.

4.2  Aromatase Assay Acceptance Criteria

In three independent runs of the positive control assay (4OH-ASDN) (see Table 23), the mean
Hill slope, ICsg, 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), with the following
minor exception below:

« In Run 2 of the assay, the IC50 was marginally higher than the specified range (log IC50 =
-7.46) compared to the specified guideline range of -7.3 to -7.0, and the Hill Slope was
marginally lower than specified range (slope = -0.75) compared to the specified guideline
range of -1.2 to -0.8.

The above differences were minor and not considered to reflect a true deviation from the
specified ranges. 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 =97.51% to 103.96% (Guideline Range = 90% — 110%)
Bottom Curve =-1.85% to 0.78% (Guideline Range = -5% to 6%)
Hill Slope =-0.98 to -0.75 (Guideline Range = -1.2 to -0.8)
Log ICsp = -7.46 to -7.26 (Guideline Range = -7.3 to -7)

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 24-27).

The mean aromatase activity values in the full activity control samples were at least 0.241
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 28
June 2011, 29 June 2011, and 27 July 2011. 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:

Methoxycinnamate: 100% (£ 6% SD) of control activity = Non-inhibitor

Octocrylene: 94% (+ 1% SD) of control activity = Non-inhibitor
Octylsalicylate: 90% (+ 2% SD) of control activity = Non-inhibitor
Oxybenzone: 51% (£ 13% SD) of control activity = Equivocal

4.5 Discussion

In three independent runs of the assay, test substances were tested at final concentrations of 10°"°
to 10 M. Methoxycinnamate, octocrylene, and octylsalicylate were shown to be non-inhibitors.
Oxybenzone was within the 50-75% range of the EDSP guideline (Table 10, Section 3.10.5 Data
Interpretation). As such, oxybenzone was classified as equivocal in its response.

5.0 CONCLUSIONS

Methoxycinnamate, octocrylene, and octylsalicylate were determined to be non-inhibitors, and
Oxybenzone was determined to be equivocal in its response as defined by EDSP guideline
OPPTS 890.1200 (Table 10, Section 3.10.5 Data Interpretation).
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TABLES SECTION (RESULTS)
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TABLE 11: Results of Run 1 Aromatase Activity Assay:
40H-ASDN and Methoxycinnamate (28 June 2011)

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

TA 103.52 0.432 103.83 103.21 ND
NSB -0.01 0.000 -0.01 -0.01 ND
107 0.77 0.033 0.79 0.74 ND
10° 5.97 0.119 6.05 5.88 ND
10%° 16.53 0.062 16.57 16.48 ND
107 35.79 0.261 35.60 35.97 ND
1072 65.95 0.422 65.65 66.25 ND
10® 85.77 0.332 86.01 85.54 ND
10° 100.51 1.219 101.38 99.65 ND
107" 103.02 3.648 100.44 105.60 ND

Concentration of Aromatase Activity Individual Aromatase Activity

Methoxycinnamate (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 96.48 2.030 95.04 97.92 ND
NSB 0.01 0.057 -0.03 0.05 ND
107 97.68 0.802 98.16 96.75 98.12
10 101.59 4.127 101.30 97.61 105.85
10° 102.66 0.981 102.36 103.75 101.86
10°¢ 98.67 3.083 100.40 100.50 95.11
107 92.94 7.517 94.51 99.55 84.76
10°® 98.64 7.715 96.37 92.31 107.23
107 98.85 4.193 95.61 97.35 103.58
10710 95.52 4.213 90.66 98.11 97.79

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 Methoxycinnamate (29 June 2011)

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

TA 104.45 4.576 101.22 107.69 ND
NSB -0.02 0.037 0.01 -0.04 ND
107 0.67 0.064 0.62 0.71 ND
10° 5.19 0.172 5.31 5.07 ND
10%° 13.58 0.347 13.83 13.34 ND
107 30.99 0.219 30.84 31.15 ND
1072 57.15 3.254 59.45 54.85 ND
10® 68.54 23.821 85.39 51.70 ND
107 101.09 0.495 101.44 100.74 ND
107" 100.79 4.589 97.55 104.04 ND

Concentration of Aromatase Activity Individual Aromatase Activity

Methoxycinnamate (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 95.55 5.198 91.87 99.22 ND
NSB 0.02 0.027 0.03 0.00 ND
10 105.03 1.873 106.70 105.38 103.01
1043 98.51 9.561 103.91 104.16 87.48
10° 104.32 2.705 105.45 106.27 101.23
10°¢ 95.69 10.187 96.67 105.35 85.05
107 100.98 1.079 101.67 101.53 99.73
10°® 80.49 20.984 101.08 59.14 81.24
107 91.24 16.736 72.20 97.93 103.60
10710 98.71 1.101 97.85 99.95 98.32

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 Methoxycinnamate (27 July 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 102.63 0.904 103.27 101.99 ND
NSB -0.01 0.015 -0.02 0.00 ND
107 1.41 0.032 1.38 1.43 ND
10°¢ 5.79 0.096 5.73 5.86 ND
1072 15.66 0.132 15.75 15.57 ND
107 34.42 0.747 34.95 33.89 ND
1072 63.78 0.164 63.66 63.90 ND
10 85.09 2.195 86.64 83.54 ND
10° 99.58 1.353 100.54 98.62 ND
10710 103.52 1.370 102.55 104.49 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Methoxycinnamate (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 97.37 5.820 93.25 101.48 ND
NSB 0.01 0.002 0.01 0.00 ND
10™ 93.95 2.156 91.46 95.09 95.29
1043 98.39 0.923 9941 98.13 97.62
107 98.14 1.324 99.67 97.31 97.44
10° 90.47 17.341 98.68 102.17 70.54
107 101.32 1.232 100.07 102.53 101.37
10 103.87 1.042 103.35 105.07 103.19
107 99.57 1.803 98.09 99.04 101.58
107" 100.16 1.269 100.85 98.70 100.94

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 Octocrylene (28 June 2011)

Concentration of Aromatase Activity Individual Aromatase Activity
40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 102.19 0.426 102.49 101.89 ND
NSB -0.01 0.000 -0.01 -0.01 ND
107 0.75 0.033 0.78 0.73 ND
10° 5.89 0.117 5.97 5.80 ND
10%° 16.31 0.061 16.35 16.27 ND
107 35.32 0.258 35.14 35.50 ND
1072 65.10 0.417 64.81 65.40 ND
10® 84.67 0.328 84.90 84.44 ND
107 99.22 1.203 100.07 98.37 ND
107" 101.69 3.601 99.15 104.24 ND
Concentration of Aromatase Activity Individual Aromatase Activity
Octocrylene (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.81 1.297 98.73 96.89 ND
NSB 0.01 0.005 0.01 0.01 ND
102 83.84 5.278 89.01 78.46 84.07
10 93.39 3.647 95.11 89.20 95.85
10° 98.75 3.082 98.62 95.74 101.90
10°¢ 99.75 0.312 99.60 100.11 99.55
107 97.24 0.944 96.22 98.08 97.42
10°® 98.47 4.894 94.50 103.94 96.97
107 95.51 6.819 100.48 98.32 87.74
10710 96.77 0.988 9591 97.85 96.55

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 Octocrylene (29 June 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 97.97 4.292 94.94 101.01 ND
NSB -0.02 0.035 0.00 -0.05 ND
107 0.62 0.060 0.58 0.66 ND
10°¢ 4.86 0.161 497 4.74 ND
1072 12.73 0.325 12.96 12.50 ND
107 29.06 0.205 28.92 29.21 ND
1077 53.60 3.052 55.76 51.44 ND
10® 64.29 22.345 80.09 48.49 ND
10° 9481 0.464 95.14 94.48 ND
10710 94.54 4305 91.49 97.58 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Octocrylene (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 102.03 12.608 93.11 110.95 ND
NSB 0.02 0.009 0.02 0.03 ND
10" 94 .55 1.491 93.53 93.86 96.27
1043 95.14 1.632 96.81 93.54 95.07
10° 94 91 1.807 95.14 93.00 96.60
10°¢ 93.18 1.853 91.30 95.01 93.24
107 97.07 3.863 98.37 100.11 92.72
10°® 105.68 5.635 107.79 99.30 109.95
10° 93.72 0.179 93.74 93.53 93.89
1071 106.76 7.512 98.33 112.74 109.20

VC = Vehicle Control

TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 16:

Results of Run 3 Aromatase Activity Assay:
40H-ASDN and Octocrylene (27 July 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 102.05 0.899 102.69 101.42 ND
NSB -0.01 0.015 -0.02 0.00 ND
10° 1.39 0.032 1.37 1.41 ND
10°¢ 5.75 0.096 5.69 5.82 ND
1072 15.56 0.131 15.66 15.47 ND
107 34.22 0.743 34.75 33.70 ND
1072 63.42 0.163 63.30 63.53 ND
10 84.61 2.182 86.15 83.07 ND
10° 99.02 1.346 99.97 98.07 ND
10710 102.94 1.362 101.98 103.90 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Octocrylene (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 97.95 6.424 102.49 93.40 ND
NSB 0.01 0.039 -0.01 0.04 ND
10 94.08 0.595 93.79 94.76 93.68
1043 92.67 0.865 92.74 93.50 91.77
107 87.05 9.674 91.88 93.36 75.92
10° 93.90 0.338 93.58 93.85 94.25
107 103.61 1.051 103.91 104.48 102.44
10 94 .35 18.234 103.72 105.99 73.33
107 101.17 0.558 100.71 101.79 101.02
107" 97.10 7.261 101.69 88.73 100.89

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 Octylsalicylate (28 June 2011)

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

TA 98.36 0.410 98.65 98.07 ND
NSB -0.03 0.000 -0.03 -0.03 ND
107 0.70 0.032 0.73 0.68 ND
10° 5.65 0.113 5.73 5.57 ND
10%° 15.68 0.059 15.72 15.64 ND
107 33.98 0.248 33.81 34.16 ND
1072 62.65 0.401 62.37 62.94 ND
10® 81.49 0.316 81.71 81.27 ND
107 95.50 1.159 96.32 94.68 ND
107" 97.88 3.467 95.43 100.33 ND

Concentration of Aromatase Activity Individual Aromatase Activity

Octylsalicylate (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 101.64 1.853 100.33 102.95 ND
NSB 0.03 0.000 0.03 0.03 ND
107 84.47 0.734 83.90 85.30 84.21
10 91.94 3.781 95.81 88.26 91.73
10° 103.19 1.008 102.23 104.24 103.08
10°¢ 101.40 2.500 98.56 102.37 103.26
107 101.83 0.744 102.64 101.68 101.17
10°® 97.79 3.405 94.09 100.79 98.49
107 97.11 1.268 95.76 98.28 97.28
10710 98.05 1.349 99.37 98.11 96.68

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 Octylsalicylate (29 June 2011)

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

TA 100.54 4.405 97.43 103.65 ND
NSB -0.02 0.036 0.01 -0.04 ND
107 0.64 0.062 0.60 0.68 ND
10°¢ 4.99 0.165 5.11 4.88 ND
107 13.07 0.334 13.31 12.84 ND
107 29.83 0.211 29.68 29.98 ND
1077 55.01 3.132 57.23 52.80 ND
107 65.97 22.930 82.19 49.76 ND
107 97.30 0.476 97.64 96.96 ND
107 97.02 4.417 93.89 100.14 ND

Concentration of Aromatase Activity Individual Aromatase Activity

Octylsalicylate (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 99.46 1.768 100.71 98.21 ND
NSB 0.02 0.010 0.03 0.01 ND
10" 88.88 3.223 90.43 91.04 85.17
10 96.86 6.812 93.39 104.71 92.49
107 103.35 2.927 100.43 106.28 103.34
10° 104.14 1.942 106.07 102.19 104.15
107 93.47 12.918 95.33 105.36 79.72
10 102.50 1.308 103.78 102.54 101.17
10° 93.49 12.921 100.64 101.26 78.58
107"° 98.83 3.494 94.80 100.96 100.73

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 Octylsalicylate (27 July 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 102.42 0.902 103.06 101.78 ND
NSB -0.01 0.015 -0.03 0.00 ND
10° 1.40 0.032 1.37 1.42 ND
10°¢ 5.77 0.096 5.71 5.84 ND
1072 15.62 0.132 15.71 15.53 ND
107 34.34 0.746 34.87 33.82 ND
1072 63.65 0.164 63.53 63.76 ND
10 84.91 2.190 86.46 83.37 ND
10° 99.38 1.350 100.33 98.42 ND
10710 103.31 1.367 102.34 104.28 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Octylsalicylate (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 97.58 0.642 97.12 98.03 ND
NSB 0.01 0.015 0.00 0.03 ND
10 88.3 0.564 88.45 88.77 87.67
1043 88.72 1.777 88.08 87.35 90.73
107 94.68 0.782 95.33 94.91 93.81
10° 104.22 1.648 105.97 102.70 104.00
107 103.04 2.441 105.36 100.49 103.26
10 104.50 1.665 102.58 105.57 105.34
107 102.11 2.539 103.49 99.18 103.65
107" 103.26 1.853 101.45 103.17 105.15

VC = Vehicle Control
TA = Full Activity Control

NSB = Background Activity Control

SD = Standard Deviation
ND = Not Determined
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TABLE 20:

40H-ASDN and Oxybenzone (28 June 2011)

Results of Run 1 Aromatase Activity Assay:

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 100.05 0.417 100.35 99.76 ND
NSB 0.01 0.000 0.01 0.01 ND
10° 0.76 0.032 0.78 0.73 ND
10°¢ 5.78 0.115 5.86 5.70 ND
1072 15.98 0.060 16.03 15.94 ND
107 34.60 0.252 34.42 34.77 ND
1077 63.75 0.408 63.46 64.04 ND
10® 82.90 0.321 83.13 82.68 ND
10° 97.15 1.178 97.98 96.32 ND
10710 99.57 3.525 97.07 102.06 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Oxybenzone (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3

TA 99.95 1.586 101.07 98.82 ND
NSB -0.01 0.028 -0.03 0.01 ND
10° 32.90 16.260 46.44 14.87 37.38
10" 52.22 10.414 62.11 53.21 41.35
10° 87.98 2.323 86.82 86.47 90.66
10° 98.87 2.597 96.64 98.25 101.72
107 100.00 3.819 96.08 103.71 100.20
10°® 99.31 2.652 96.25 100.70 100.98
10° 99.00 1.347 98.00 98.46 100.53
107" 100.70 1.840 102.38 100.97 98.73

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 Oxybenzone (29 June 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.88 4.376 96.78 102.97 ND
NSB -0.03 0.035 -0.01 -0.06 ND
10° 0.62 0.061 0.58 0.67 ND
10°¢ 4.95 0.164 5.06 4.83 ND
1072 12.97 0.331 13.21 12.74 ND
107 29.63 0.209 29.48 29.77 ND
1077 54.64 3.112 56.84 52.44 ND
10® 65.54 22.781 81.64 49.43 ND
10° 96.66 0.473 96.99 96.32 ND
10710 96.38 4.389 93.28 99.48 ND

Concentration of

Aromatase Activity

Individual Aromatase Activity

Oxybenzone (M) (% of VC) (% of VC)

Mean SD Value 1 Value 2 Value 3
TA 100.12 3.465 97.67 102.57 ND
NSB 0.03 0.058 -0.01 0.07 ND
10 62.81 6.047 69.13 62.22 57.09
1043 71.26 2.134 73.60 70.75 69.42
10° 87.23 0.615 87.59 86.52 87.57
10°¢ 96.72 0.964 97.55 96.96 95.66
107 99.79 1.892 101.72 99.72 97.94
10°® 97.04 0.749 97.69 96.22 97.21
10° 102.46 5.827 99.88 98.36 109.13
1071° 96.33 6.512 103.56 94.52 90.91

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 Oxybenzone (27 July 2011)

Concentration of

Aromatase Activity

Individual Aromatase Activity

40H-ASDN (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 100.01 0.881 100.64 99.39 ND
NSB -0.01 0.015 -0.02 0.00 ND
107 1.37 0.031 1.35 1.39 ND
10° 5.65 0.094 5.58 5.71 ND
10°%° 15.26 0.129 15.35 15.17 ND
107 33.54 0.728 34.06 33.03 ND
1073 62.15 0.160 62.04 62.27 ND
10 82.92 2.139 84.43 81.41 ND
107 97.04 1.319 97.97 96.11 ND
1071 100.88 1.335 99.94 101.82 ND
Concentration of Aromatase Activity Individual Aromatase Activity
Oxybenzone (M) (% of VC) (% of VC)
Mean SD Value 1 Value 2 Value 3
TA 99.99 0.068 100.04 99.94 ND
NSB 0.01 0.007 0.00 0.01 ND
10 37.52 3.837 36.21 34.51 41.84
1043 63.88 1.061 63.19 65.10 63.36
107 92.29 0.691 92.51 91.52 92.84
10° 99.83 4.835 102.07 94.29 103.14
107 100.81 1.773 101.23 98.87 102.34
10 88.73 20.804 98.86 102.53 64.80
107 101.72 0.683 102.23 100.95 101.98
1071 100.61 1.696 98.67 101.82 101.34

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, LogICs, 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 -0.97 -0.75 -0.98 -7.26 -7.46 -7.30
40H-ASDN -0.97 -0.75 -0.98 -7.26 -7.46 -7.30
40H-ASDN -0.97 -0.75 -0.98 -7.26 -7.46 -7.30
40H-ASDN -0.97 -0.75 -0.98 -7.26 -7.46 -7.30
Top of Curve (%) Bottom of Curve (%)
Name
Run1 Run 2 Run 3 Run1 Run 2 Run 3
40H-ASDN 102.87 103.96 102.81 0.23 -1.85 0.78
40H-ASDN 101.54 97.51 102.22 0.23 -1.75 0.76
40H-ASDN 97.73 100.07 102.59 0.20 -1.79 0.77
40H-ASDN 99.42 99.41 100.18 0.24 -1.79 0.76

ACCEPTANCE CRITERIA

Parameter Lower Upper
[40H-ASDN|_ Slope B 5 0.8
Top (%) 90 110
Bottom (%) -5 6
Log IC50 13 7.0
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TABLE 24: Individual and Mean Full Activity Control and Background
Activity Control Values for the Assay Runs (Methoxycinnamate Runs)

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 | 103.83 101.22 103.27 -0.01 0.01 -0.02
103.21 107.69 | 101.99 -0.01 -0.04 0.00
End 95.04 91.87 93.25 -0.03 0.03 0.01
97.92 99.22 101.48 0.05 0.00 0.00
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: Individual and Mean Full Activity Control and Background
Activity Control Values for the Assay Runs (Octocrylene Runs)

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 | 102.49 94.94 102.69 -0.01 0.00 -0.02
101.89 | 101.01 101.42 -0.01 -0.05 0.00
End 98.73 93.11 102.49 0.01 0.02 -0.01
96.89 110.95 93.40 0.01 0.03 0.04
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 26: Individual and Mean Full Activity Control and Background
Activity Control Values for the Assay Runs (Octylsalicylate Runs)

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 | 98.65 97.43 103.06 -0.03 0.01 -0.03
98.07 103.65 101.78 -0.03 -0.04 0.00
End 100.33 100.71 97.12 0.03 0.03 0.00
102.95 98.21 98.03 0.03 0.01 0.03
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 27: Individual and Mean Full Activity Control and Background
Activity Control Values for the Assay Runs (Oxybenzone Runs)

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 | 100.35 96.78 100.64 0.01 -0.01 -0.02
99.76 102.97 99.39 0.01 -0.06 0.00
End 101.07 97.67 100.04 -0.03 -0.01 0.00
98.82 102.57 99.94 0.01 0.07 0.01
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 28: Solubility Results

Test Precipitation Comments
Substance Code
Runl | Run2 | Run 3 | Rx tubes 37°C after addition of
Supersomes '™
Methoxycinnamate, 10° M +++ ND ND | Cloudy
Methoxycinnamate, 10 M + 0 0
Methoxycinnamate, 10> M ND 0 0
Methoxycinnamate, 10° M 0 0 0
Octocrylene, 10° M -+ ND ND | Cloudy
Octocrylene, 10° M +® 0 +® | @very slightly cloudy; ® Cloudy
Octocrylene, 10*° M ND 0 0
Octocrylene, 10° M 0 0 0
Oxylsalicylate, 10° M +++ ND ND | Oily substance at top
Oxylsalicylate, 10" M ++ 0 0
Oxylsalicylate, 10*° M ND 0 0
Oxylsalicylate, 10° M 0 0 0
Oxybenzone, 10° M ++ ND ND | Cloudy and precipitated
Oxybenzone, 10° M 0 + 0
Oxybenzone, 10" M ND 0 0
Oxybenzone, 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: Methoxycinnamate and 4OH-ASDN
Run 1: 28 June 2011
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Run 3: 27 July 2011

Methoxycinnamate Run 3 (27-July-11) 40H-ASDN Run 3 (27-July-11)
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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: Only soluble concentrations shown (e.g., excluding 10~ M for test substance). Also, 4OH-ASDN value (10
¥ M) enclosed in the symbol removed from run 2 because of high CV% (34.8%) and thus variability with other runs.
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FIGURE 2: Runs 1-3: Octocrylene and 4OH-ASDN

Run 1: 28 June 2011
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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: Only soluble concentrations shown (e.g., excluding 10~ M for test substance). Also, 4OH-ASDN value (10
¥M) enclosed in the symbol removed from run 2 because of high CV% (34.8%) and thus variability with other runs.

Report Number: 9070-100107AROM

Page 50 of 150




FIGURE 3: Runs 1-3: OctylSalicylate and 4OH-ASDN

Run 1: 28 June 2011
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120 120
00 454 A A A
A
80 -
Z =]
Z =
g o g
S B
40 —
20+
0 | 1 1 1 | 1 1 1 | 1 1 |
-10 -8 -6 -4 -10 -8.5 -7 55
Concentration (LogM) Concentration (LogM)
Run 2: 29 June 2011
OctylSalicylate Run 2 (29-June-11) 40H-ASDN Run 2 (29-June-11)
120 120
1009 % L] } L 3
80 -
2 =
= =
g o 2
B X
40
20+
0 1 1 1 1 1 1 1 1 1 1 1 1
-10 -8 -6 -4 -10 -8.5 -7 -5.5
Concentration (LogM) Concentration (LogM)
Run 3: 27 July 2011
OctylSalicylate  Run 3 (27-July-11) 40H-ASDN Run 3 (27-July-11)
120 120
100 L L N\
80
Z 2
= =
g or g
= X
a0+
20+
0 1 1 1 1 1 1 1 1 1 1 1 1

-10 -8 -6
Concentration (LogM)

-4

-10 -85 -7 -55

Concentration (LogM)

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: Only soluble concentrations shown (e.g., excluding 10~ M for test substance). Also, 4OH-ASDN value (10
¥M) enclosed in the symbol removed from run 2 because of high CV% (34.8%) and thus variability with other runs.
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FIGURE 4: Runs 1-3: Oxybenzone and 4OH-ASDN

Run 1: 28 June 2011
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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: Only soluble concentrations shown (e.g., excluding 10° M for test substance). Also, oxybenzone value
enclosed in the symbol represents outlier removed during the regression analysis using Tukey’s Bi-Weight statistical
analysis. 40H-ASDN value (10® M) enclosed in the symbol removed from run 2 because of high CV% (34.8%)

and thus variability with other runs.
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FIGURE 5: Mean Response of Runs 1-3: Methoxycinnamate and 4OH-ASDN
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FIGURE 6: Combined Response of Runs 1-3: Methoxycinnamate and 4OH-
ASDN
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FIGURE 7: Combined Response of Mean and Runs 1-3: Methoxycinnamate
and 4OH-ASDN

Methoxycinnamate All Runs Plus Mean (Black Line) 40H-ASDN All Runs Plus Mean (Bladk Line)
120 120~
0 e e e e o 10
80| L) 80
Z Z
3 60 3 60
< <
=® R
40 40

20 201

1 1 1 1 1 1 1
-10 -8 -6 -4 -10 85 -7
Concentration (LogM) Concentration (LogM)

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).

55

NOTE: Mean of three runs is the bold, black line. 4OH-ASDN value (10 M) enclosed in the symbol was removed
from run 2 because of high CV% (34.8%) and thus variability with other runs.
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FIGURE 8: Mean Response of Runs 1-3: Octocrylene and 4OH-ASDN
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FIGURE 9: Combined Response of Runs 1-3: Octocrylene and 4OH-ASDN
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FIGURE 10: Combined Response of Mean and Runs 1-3: Octocrylene and
40OH-ASDN
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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. 40H-ASDN value (10 M) enclosed in the symbol was removed
from run 2 because of high CV% (34.8%) and thus variability with other runs.

Report Number: 9070-100107AROM Page 54 of 150



FIGURE 11: Mean Response of Runs 1-3: OctylSalicylate and 4OH-ASDN
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FIGURE 12: Combined Response of Runs 1-3: OctylSalicylate and 4OH-
ASDN
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FIGURE 13: Combined Response of Mean and Runs 1-3: OctylSalicylate and
40H-ASDN
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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. 40H-ASDN value (10 M) enclosed in the symbol was removed
from run 2 because of high CV% (34.8%) and thus variability with other runs.
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FIGURE 14: Mean Response of Runs 1-3: Oxybenzone and 4OH-ASDN
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FIGURE 15: Combined Response of Runs 1-3: Oxybenzone and 4OH-ASDN
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FIGURE 16: Combined Response of Mean and Runs 1-3: Oxybenzone and

40H-ASDN
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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. Also, oxybenzone value enclosed in the symbol represents outlier
removed during the regression analysis using Tukey’s Bi-Weight statistical analysis. 40H-ASDN value (10% M)
enclosed in the symbol removed from run 2 because of high CV% (34.8%) and thus variability with other runs.
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APPENDICES SECTION
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APPENDIX 1: Run 1: Assay Information (Methoxycinnamate)

Experiment Date:  28-Jun-11

Test substance:  Methoxycinnamate
2/3/2012 11:52

Study Number: 9070-100107 AROM

specific activity based on decay for 4220410

422400 DPM
20 ul count of 2H-ASDN (mean) 41270.7 DPM
0.5 mL count for totel activity 74949 DPM
microsomal protein/assay 0.008 mgy
Reacton tme 15 tiln
|20 uL count of 3H-ASDN (DPM) 42157 40831 40824

Assays Conducted by: _

Each assay contained 100 uL 2H-ASDN

2062622 DPM

0.200 (hmoles)
Total product 2H-H20 per assay 29479 5 DPM 0024 (hmoles)
Percent conversion to product (3H-H20) (percent) 145 l

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

0.242 nmoli(img pratein-min)

AVerage activity of control Tuhes

0.241 nmolf(g protein-min)
Average full enzyme activity controls {percent +-5D) 100.0 4.2
Average hackground activity controls (percent +- SD) 00 0.0

Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): Part 4 of 4
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APPENDIX 1:  Run 1: Assay Information (Octylcrylene)

Experiment Date:  28-Jun-11

Test substance: Octocrylene
2/3/201213:38

Study Number. 9070-100107AROM

Rate of conwersion 1o 3H-H20 in total activity assay

0.245 nmol/(img protein-min)

Average achvity of control Tubes

0.244 nmoli{ing protein-min)

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

100.0

26

Average background activity controls (percent +- SD)

0.0

0.0

spectfic achvity based on decay for 422010 422400 DPM

20 uL count of 3H-ASDN (mean) 412707 DPM

0.5 mL count for total actvity 7592.0 DPM

microsomal proteinfassay 0.008 mg

Reaction tme 15 min

|20 uL count of 3H-ASDN (DPM) 42157 40831 40824
Assays Conducted by; _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay cortained 100 uL 3H-ASDN 2063533 DPM 0200 (nmoles)
Total product 3H-H20 per assay 303680 DPM 0,029 (nmoles)
Percent conversion to product (3H-H20) (percert) 147 |
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Octylcrylene): 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 Octylcrylene): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Octylcrylene): 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 Octylcrylene): Part 4 of 4
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APPENDIX 1:  Run 1: Assay Information (Octylsalicylate)

Experiment Date:  28-Jun-11 Study Number: 9070-100107 AROM
Test substance: OctylSalicylate
2/3/2012 14:22
spectfic achvity based on decay for 422010 422400 DPM
20 ul count of 3H-ASDN (mean) 412707 DPM
0.5 mL count for total achvity 7886.3 DPM
microsomal proteinfassay 0.008 mg
Reaction ime 15 min
I20 uL count of 3H-ASDN (DPM) 42157 40831 40824
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry
Each assay contained 100 ul 3H-ASDN 2063533 DPM 0200 (nmoles)
Total product 3H-H20 per assay 31546.0 DPM 0.031 (nmoles)
Percent conversion o product (3H-H20) (percent) 153 ]
Rate of conversion to 3H-H20 in total activity assay 0.266 nmol/(ing protein-min)
Average acvity of control Tubes 0.253 nmol/(mg protein-min)
Average full enzyme activity cortrols (percent +-SD) 100.0 22
Average hackground activity controls (percent +- SD) 0.0 0.0
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Octylsalicylate): 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 (Octylsalicylate): Part 1 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and (Octylsalicylate): 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 (Octylsalicylate): Part 4 of 4
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APPENDIX 1:  Run 1: Assay Information (Oxybenzone)

Experiment Date:  28-Jun-11

Test substance: Oxybenzone
2/3/2012 14:29

Study Number. 9070-100107AROM

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

0.250 nmoli(mg protein-min)

Average acvity of control Tubes

0.249 nmol/(mg protein-min)

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

100.0

0.9

Average hackground activity controls (percent +- SD)

0.0

0.0

spectfic achvity based on decay for 422010 422400 DPM

20 ul count of 3H-ASDN {mean) 412707 DPM

0.5 mL count for total actvity 77631 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL count of 3H-ASDN (DPM) 42157 40831 40824
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2063533 DPM 0200 (nmoles)
Total product 3H-H20 per assay 310125 DPM 0.030 (nmoles)
Percent conversion o product (3H-H20) (percent) 15.0 ]
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 2 of 4
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APPENDIX 1: Run 1: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 4 of 4
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APPENDIX 1:  Run 2: Assay Information (Methoxycinnamate)

Experiment Date:  29-Jun-11

Test substance: Methoxycinnamate
2/372012 14:41

Study Number. 9070-100107AROM

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

0.348 nmol/(mg protein-min)

Average acvity of control Tubes

0.246 nmol/(mg protein-min)

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

100.0

65

Average hackground activity controls (percent +- SD)

0.0

0.0

spectfic achvity based on decay for 422010 422270 DPM

20 ul count of 3H-ASDN {mean) 40447 0 DPM

0.5 mL count for total acvity 10548 6 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL court of 3H-ASDN (DPM) 41993 39792 39556
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2022350 DPM 0200 (nmoles)
Total product 3H-H20 per assay 421945 DPM 0.042 (nmoles)
Percent conversion o product (3H-H20) (percent) 209 ]
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): Part 4 of 4
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APPENDIX 1:  Run 2: Assay Information (Octocrylene)

Experiment Date:  29-Jun-11

Test substance: Octocrylene
2/3/2012 14:53

Study Number. 9070-100107AROM

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

0.371_nmol/(mg protein-min)

Average acvity of control Tubes

0.369 nmol/(mg protein-min)

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

100.0

8.0

Average hackground activity controls (percent +- SD)

0.0

0.0

spectfic achvity based on decay for 422010 422270 DPM

20 ul count of 3H-ASDN {mean) 40447 0 DPM

0.5 mL count for total actvity 11243.9 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL count of 3H-ASDN (DPM) 41993 39792 39556
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2022350 DPM 0200 (nmoles)
Total product 3H-H20 per assay 449765 DPM 0.044 (nmoles)
Percent conversion o product (3H-H20) (percent) 22 ]
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Octocrylene): 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 Octocrylene): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Octocrylene): 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 Octocrylene): Part 4 of 4
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APPENDIX 1:  Run 2: Assay Information (Octylsalicylate)

Experiment Date:  29-Jun-11

Test substance: OctylSalicylate
2/3/2012 14:58

Study Number. 9070-100107AROM

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

0.361_nmol/(mg protein-min)

Average acvity of control Tubes

0.360 nmol/(mg protein-min)

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

100.0

238

Average hackground activity controls (percent +- SD)

0.0

0.0

spectfic achvity based on decay for 422010 422270 DPM

20 ul count of 3H-ASDN {mean) 40447 0 DPM

0.5 mL count for total actvity 10967 6 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL count of 3H-ASDN (DPM) 41993 39792 39556
Assays Conducted by: - Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2022350 DPM 0200 (nmoles)
Total product 3H-H20 per assay 43830.0 DPM 0.043  (nmoles)
Percent conversion o product (3H-H20) (percent) 17 ]
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Octylsalicylate): 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 Octylsalicylate): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Octylsalicylate): 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 Octylsalicylate): Part 4 of 4
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APPENDIX 1:  Run 2: Assay Information (Oxybenzone)

Experiment Date:  29-Jun-11

Test substance: Oxybenzone
2/3/2012 15:05

Study Number. 9070-100107AROM

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

0.364 nmol/(mg protein-min)

Average acvity of control Tubes

0.362 nmol/(mg protein-min)

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

100.0

3.2

Average hackground activity controls (percent +- SD)

0.0

0.1

spectfic achvity based on decay for 422010 422270 DPM

20 ul count of 3H-ASDN {mean) 40447 .0 DPM

0.5 mL count for total acvity 11029.9 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL court of 3H-ASDN (DPM) 41993 39792 39556
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2022350 DPM 0200 (nmoles)
Total product 3H-H20 per assay 441195 DPM 0.044 (nmoles)
Percent conversion o product (3H-H20) (percent) 2138 ]
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 2 of 4
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APPENDIX 1: Run 2: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 4 of 4
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APPENDIX 1:  Run 3: Assay Information (Methoxycinnamate)

Experiment Date:  27-Jul-11

Test substance: Methoxycinnamate
2/3/2012 15:10

Study Number. 9070-100107AROM

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

0.610 nmol/(mg protein-min)

Average acvity of control Tubes

0.608 nmol/(mg protein-min)

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

100.0

46

Average hackground activity controls (percent +- SD)

0.0

0.0

speciic acivity based on decay for 420410 420260 DPM

20 ul count of 3H-ASDN {mean) 410687 DPM

0.5 mL count for total acvity 187811 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL count of 3H-ASDN (DPM) 41269 40762 41175
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2053433 DPM 0200 (nmoles)
Total product 3H-H20 per assay 751245 DPM 0.073  (nmoles)
Percent conversion o product (3H-H20) (percent) 366 ]
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APPENDIX 1:  Run 3: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): Part 2 of 4
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APPENDIX 1:  Run 3: Raw and Normalized DPM Data (4OH-ASDN and Methoxycinnamate): 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 Methoxycinnamate): 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 (Octocrylene)

Experiment Date:  27-Jul-11

Test substance: Octocrylene
2/3/2012 15:16

Study Number. 9070-100107AROM

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

0.613 nmol/(mg protein-min)

Average acvity of control Tubes

0.612 nmol/(mg protein-min)

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

100.0

4.4

Average hackground activity controls (percent +- SD)

0.0

0.0

speciic acivity based on decay for 420410 420260 DPM

20 ul count of 3H-ASDN {mean) 410687 DPM

0.5 mL count for total acvity 18887.3 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL court of 3H-ASDN (DPM) 41269 40762 81175
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2053433 DPM 0200 (nmoles)
Total product 3H-H20 per assay 75649.0 DPM 0.074 (nmoles)
Percent conversion o product (3H-H20) (percent) 368 ]
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Octocrylene): 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 Octocrylene): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Octocrylene): 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 Octocrylene): Part 4 of 4
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APPENDIX 1:  Run 3: Assay Information (Octylsalicylate)

Experiment Date:  27-Jul-11

Test substance: OctylSalicylate
2/32012 15:21

Study Number. 9070-100107AROM

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

0.611_nmoli(mg protein-min)

Average acvity of control Tubes

0.609 nmol/(mg protein-min)

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

100.0

2.9

Average hackground activity controls (percent +- SD)

0.0

0.0

speciic acivity based on decay for 420410 420260 DPM

20 ul count of 3H-ASDN {mean) 41068.7 DPM

0.5 mL count for total acvity 18819.8 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL count of 3H-ASDN (DPM) 41269 40762 41175
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2053433 DPM 0200 (nmoles)
Total product 3H-H20 per assay 76279.0 DPM 0.073  (nmoles)
Percent conversion o product (3H-H20) (percent) 367 ]
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Octylsalicylate): 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 Octylsalicylate): Part 2 of 4
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APPENDIX 1: Run 3: Raw and Normalized DPM Data (4OH-ASDN and Octylsalicylate): 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 Octylsalicylate): Part 4 of 4
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APPENDIX 1:  Run 3: Assay Information (Oxybenzone)

Experiment Date:  27-Jul-11

Test substance: Oxybenzone
2/372012 15:25

Study Number. 9070-100107AROM

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

0.626 nmol/(mg protein-min)

Average acvity of control Tubes

0.624 nmol/(mg protein-min)

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

100.0

05

Average hackground activity controls (percent +- SD)

0.0

0.0

speciic acivity based on decay for 420410 420260 DPM

20 ul count of 3H-ASDN {mean) 410687 DPM

0.5 mL count for total acvity 19271 .8 DPM

microsomal proteinfassay 0.008 mg

Reaction ime 15 min

|20 uL court of 3H-ASDN (DPM) 41269 40762 41175
Assays Conducted by: _ Spreadsheet locked on: 06/30/2011
Green shaded areas: unlocked cells for data entry

Each assay contained 100 ul. 3H-ASDN 2053433 DPM 0200 (nmoles)
Total product 3H-H20 per assay 77087.0 DPM 0.075  (nmoles)
Percent conversion o product (3H-H20) (percent) 375 ]
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APPENDIX 1:  Run 3: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 2 of 4
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APPENDIX 1:  Run 3: Raw and Normalized DPM Data (4OH-ASDN and Oxybenzone): 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 Oxybenzone): Part 4 of 4
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APPENDIX 2: Deviation Forms

Form #: SOP-1003-F-1.0

Ceeln“! Deviation & Investigation

I vitro models fo predict foxicity

Study Number (if applicable): 9070-100107AROM

Date of Reporting: 03 February 2012 Reporting Associate: _7
28 Jun 2011, 29 Jun
Date of Occurrence: 2011, and 27 Jul 2011 Associate Involved: -7

Description of Deviation:

The batch number listed in the study protocol for test substance 2-hydroxy-4-methoxybenzophenone

(Referred to as Oxybenzone] was listed as 20080801. This batch was not utilized in this study. The actual

batch number of the test substance used in this study was the current batch, 20100801.

Signature Date: 03 /%_ ousld 201

(Reporting Associate)

Type of Deviation (determined by Study Director/Principal Investigator):
[CJSOP Deviation XJXE’rolocd Deviation [JGLP Deviation [(INo Deviation

Summary of Deviation Investigation by SD/Pl/Test Facility Management/Designee:

Current bath of Oxybenzone (20100801) used instead of previous batch (20080801).

Action Taken and Defermination of Impact on Study Daia and/or Facility Compliance:

None. No impact on study.

Signature:

o Date: O3 /‘E_a /ﬁzé//-z(?/&

est Facility Management

Standard Operating Procedure i Page 1 of 1
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APPENDIX 2: Deviation Forms

Form #: SOP-1003-F-1.0

CGBI““! Deviation & Investigation

In vitra models fo predict toxicity

Study Number (if applicable): 9070-100107AROM

Date of Occurrence: 27 July 2011 Associate Involved:

Date of Reporting: 03 Janvary 2012 Reporting Associate: -f

Description of Deviation:

Purity used for preparing Octylmethoxycinnamate stocks was 98% but actual was 99.8%

according to C of A.

Signature

Date: o3 F(_:Eﬂ//éf/ Zof2

Type of Deviation (determined by Study Director/Principal Investigator):
DSOP Deviation X w’rolocol Deviation DGLP Deviation [[INo Deviation

Summary of Deviation Investigation by SD/Pl/Test Facility Management,/Designee:

Used the incorrect purily (off by 1.8%)

Action Taken and Determination of Impact on Siudy Data and/or Facility Compliance:

None. Only off by 1.8% and after serial dilutions, the difference is minute.

Signature: Date: 23 éﬁ/)’/&,&ﬁy 22
SD/P|/Test Facility Management

Standard Operating Procedure Page 1 of 1
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APPENDIX 2: Deviation Forms

Form #: SOP-1003-F-1.0

CeeIUH! Deviation & Investigation

In vitro models to predict toxicity

Study Number (if applicable): 9070-100107AROM

Date of Reporting: 02 February 2012 Reporting Associate: -—

Date of Occurrence: 26 September 2011 Associate Involved:

Description of Deviation:

Section 15 of study protocol indicates that sponsor will sign all protocol amendments. The protocol

amendment on 26 September 2011 was not signed by the sponsor.

Signature

Dote: O3 femenses 2or=.

(Reporting Associate)

Type of Deviation (determined by Study Director/Principal Investigator):
[[JSOP Deviation X@Profccol Deviation [CJGLP Deviation [[INo Deviation

Summary of Deviation Investigation by SD/Pl/Test Facility Management/Designee:

Protocol deviation. Section 15 of study protocol specifies that sponsor will sign all amendments.

Action Taken and Determination of impact on Study Data and/or Facility Compliance:

The deviation has no impact on the study data. The sponsor was informed of protocol changes and

received a copy of the amendment.

Signature: Date: o3 EE 7 Bl Do 2
o = £ AP =

SD/PI/Test Facility Management

Standard Operating Procedure Page 1of 1
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APPENDIX 3:

Certificate of Analyses (Methoxycinnamate)

Product 29116 Octyl 4-methoxycinnamate,98%,stabllized

Specifications

Apuearance CLEAR COLOURLESS TO YELLCAV LIQUID
Infrasad spectrometry AJTHENTIC

Separat. techn. GC S075%

Acid vaue <1 mg KCH/g

Specifc abs. A (1%/1cm) >B830 (st 307 %0 308 v in meshancl)

Specifc gravity (25/25°C) 1.007 10 1.012

Fafractive index 1.5430 10 1 5470 (20°C, 686 rvm)

Swardlzer 0.05100.1 % BHT

Issued: 10-08-10
lity Assurance Manager

Acros Organics
1 Aleagant Lane, Falr Lawn, NJ 07410,USA Fax 2017961320

MRINTATseL 1462

Y

General Product Data
Version 00

CAS No. 5466-77-3
Moaleculer weight 290.39
Mcleculer formula  C18 H26 O3
Linear formula

Fiasnh point {*G) 193

Lot Specific Data for Lot No.: A0293319

Appearance

Infrared spectrometry AUTHENTIC
Separat. techn. GC 93B8%

Acid value 0.1 mg KOx/fg

Speatfic abs. A {1%/1cm)
Specific gravity
Refractive ndex
Stabiizer

(26/25°C) 1.0096

0.09 % BHT

Geal West Zene 2, Janssen Phamaceutcalann 28, B-2440 Geel, Beiglum Tel 132 14/57.52.11 - Fax +32 14/59.34.34 Intainet. bt Mwww aoros.com

CLEAR COLOURLESS LIQUID

865 (at 307 to 308 nm in methanal)

16453 (20°C, 589 nm)
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APPENDIX 3:  Certificate of Analysis (Octocrylene)

Product Name

Product Nurrber
Product Brand
CAS Number
Molecular Formula
Molecula Weight

TEST

Appearance {Color)
Appearance {Fom)
Infrared spectrum
Purity (GC)
Specification Date:
Date of OC Release:
Print Date:

Supenvisor
Quality Contro|
Milwaukes. Wisconsin USA

Certificate of Analysis

2-Ethylhexyl 2-cyane-3,3-diphenylacrylate

971%
415820
ALDRICH
6197-30-4

-ALDFUCH'

{CaHg)a C= N0 ,CH, CHIC, H (CH,),CH,

361.48

SPECIFICATION

¥ ellow

Vistous Liguid
Conforms to Structure
2065 %

Battelle Study No. G005430-DYL

LOT D1697MJ RESULTS
Yellow

Vizcous Liquid

Conforms

202%

OCT 2008

T 2008

OCT 22 2008

oc

http:/fwwrw. sigmaal drich.com/catal og/CertOf AnalysisPage. do7symbol=415820& Lot1To=01697MT.

Page 1of 1

8/30/2010
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APPENDIX 3:  Certificate of Analysis (Octylsalicylate)

2-Ethy Ihexyl salicylate,
Product Name ﬂ‘?‘::‘
Product Nurrber W514500
Product Brand ALDRICH
CAS Number 118-60-5
Molecular Formula (HO)CHC0, CH, CH(C H){(CH),CH,
HMolecular Weight 28033
TEST SPECIFICATION
Appearance {Color) Colorless
Appearance (Fom) Uguid
Refractive index at20°C 1.500-1.504
Infrared spectrum Conforms to Struciure
Purity (GC) 2390 %
Color Test =100 APHA
Arsenic (As) 3.0 ppm
Cadmium (Cd) =1.0 ppm
Mercury (Hg) s1.0ppm
Lead (Pb) =10.0 ppm
Specification Date:
Dde of QC Release:
Print Date:

Quality Contral
Milwoukee, Wisconsin USA

Battelle Study No. G005430-DYM 4

Certificate of Analysi:

~ALOFUCH'

LOT 44698PJ RESULTS
Colorless
Uguid

1.502
Conforms
996%

10 APHA
<1.0ppm
<1.0 ppm
<1.0 ppm
<1.0ppm
DEC 2008
DEC 2008
DEC 18 2008

http:/fwwrw. sigmaal drich.com/catal og/Cert Of AnalysizPage. dosymbol=W514500& LotNo=44638. ..

Page 1of 1

8/30/2010
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APPENDIX 3:

Certificate of Analyses (Oxybenzone)

IVYCHEM

IVY FINE CHEMICALS

http://www.ivychem.com

"CERTICATE OF ANALYSIS

Synonym Oxybenzone

Catalog Number HH13-026

CAS Number 131-57-7

Batch Number 20100801 Quantity 200 KG
Manu. Date August 2, 2010 Expiry Date August 1, 2012
Date of Report August 2, 2010 Package

_{ Quality Specifications |

. Specifications (Inhouse ) .

Bpmesriiigs Light yellow to green crystalline Light yellow crystalline
powder powder

Assay (HPLC) 98% min 99.92%

Melting Point 62°Cto 65°C 63.8°C to 64.8°C

Loss on Drying 0.5% max 0.07%

Heavy Metals <=3 ppm 2.9 ppm

Conclusion: Conform
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APPENDIX 3:  Certificate of Analysis (Aromatase Microsomes)

BD Biosciences = Discovery Labware

BD Gentest™ Products and Senvices &%g?%
8 Henshaw Street

Woburn, MA 01801

Tel: 781.935.5115

Fax: 781.938.8644
bebiosciences.com

Info_gentest@bd com

Human CYP19 + P450 Reductase SUPERSOMES™

Catalog Number.......... 456260 Storage Conditions..STORE AT -80°C
Lot Number..................03897 Date Released .......... 2011 March
Expiration Date........ 2014 February
Package Contents.....................................0.5 nmole cytochrome P450 in 0.5 mL
Protein Content................................. 7.4 mg/mL in 100 mM potassium phosphate (pH 7.4)
Cytochrome ¢ Reductase Activity......... 290 nmole/(min x mg protein)
Cytochrome P450 Content.................... 1000 pmole per mil.
Aromatase Activity............................. 6.0 pmole product/(min x pmole P450)

This activity is catalyzed by human CYP19 which is expressed from human CYP19 cDNA using & baculovirus expression system. Baculovirus
infected insect cells (BTI-TN-5B1-4) were used to prepare these microsomes. These microsomes also contain cDNA-expressed human P450
reductase. A microsome preparation using wild type virus (GENTEST Cataloyg No. 456200 or 456201) should be used as a control for native
activities.

METHOD: A 0.25 mL reaction mixture containing 25
pmoie P45C, 1.3 mM NADP+, 3.3 mM glucose-6-phosphate, 0.4
UfmL glucose-8-phosphate dehydrogenase, 3.3 mM magnesium
chloride and 0.05 mM testosterone in 100 mM potassium 200

phosphate (pH 7.4} was incubaied at 37°C for 20 min. After
incubation, the reaction was stopped by the addition of 125 uL //
acetonitrile and centrifuged {10,000 x g) for 3 minutes. 50 ul of

the supernalant was injécted into a 4.6 x 250 mm 5 um C18 HPLC
column and gluted isocrafically at 45°C with 2 mobile phase of
80% water and 40% acetonitrile and at a flow rate of 1.5 mL per
min. The product was detected by its absorbance at 200 nm and
quaniitated by comparing the absorbance to a standard curve of

(beta)-estradiol.

Time Course of Product Formation

8

B B

Pmole product perml

o

T T T

c 1t A2 1 0L D @
Time{rrin)

ADVICE

+ Thaw rapidly in a 37°C water bath. Keep on ice untll use

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

« Metabolite production Is linear with respect to 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 Research Purposes Only. Commercial use requires license from Boyce Thompson Institute for Plant Research
US Pat. No. 5,300,435
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APPENDIX 3:  Certificate of Analysis (Aromatase Microsomes)

BD Biosciences - Discovery Labware
BD Gentest™ Products and Services

& Henshaw Street

Woburn, MA 01801

Tel: 781.935.5115

Fax: 781.935.8644

bdbiosciences.com

Info_gentest@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..............cccoeev e .....0.5 nmole cytochrome P450 in 0.5 mL
Protein Content..............c.coccooo e 37 mg/mlb in 100 mM potassium phosphate (pH 7.4)
Cytochrome ¢ Reductase Activity.........540 nmole/{min x mg protein)

Cytochrome P450 Content.................... 1000 pmole per mL
Aromatase Activity...................cooel 5.7 pmole product/{min x pmole P450)

This activity is calalyzed by human CYP19 which is expressed from human CYP18 cDNA using a baculovirus expression system. Baculovirus
infected insect celis (BTI-TN-5B1-4) were used to prepare these microscmes. These microsomes alse contain cDNA-expressed human P450
reductase. A micresome preparation using wild type virus (GENTEST Catalog No. 456200 or 456201) should be used as a control for nalive
activities.

METHOD: A 0.25 mL reaction mixture containing 25
pmole P450, 1.3 mM NADP+, 3.3 mM glucose-6-phosphate, 0.4
UimL glucose-6-phosphate dehydrogenase, 3.3 miM magnesium
chleride and 0.05 mM testosterone In 100 mM potassium
phosphate {pH 7.4} was incubated at 37°C for 20 min. After o

Time Course of Product Formation

incubalion, the reaction was stopped by the addition of 125 uL 15000 /'/
acetonilrile and centrifuged (10,000 x g) for 3 minutes. 50 ul of /.
the supernatant was injected into a 4.5 x 280 mm 5 pm C18 KPLC 0000 Pl

80% water and 40% acetonitile znd at a flow rate of 1.5 mL per
min. The product was detected by its absorbance at 200 nm and
quantiated by comparing the absorbance o a standard curve of
(beta)-estradiol,

column and eluted isocratically st 45°C with a mobile phase of é /’
§

ADVICE

s Thaw rapidly in a 37°C water bath. Keep on ice until use

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

» Metabolite production is linear with respect to 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 Research Purposes Oniy. Commercial use requires license from Boyce Thompson Institute for Plant Research
US Pat. No. 5,300,435
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APPENDIX 3:  Certificate of Analysis ("H-Androstenedione, *H-ASDN)

3

, ) ﬁerki.nElmer Life and Analyncal Sciences [ Techr}ical Data .

PerkinElmer: 549 Albany Street, Boston, MA 02118 Certificate of Analysis
procely Caution: For Laboratory Use. A research chemical for research purposes only.

6 0sf A Ao e, Asese '
\C() vy E05F A(UY}'\A_ Oj . Acp
NET-926 ANDROST-4-ENE-3, 17-DIONE, [18-*H(N)]- 4 - P (

0
Lot Number: 619344
Specific Activity: 263 Ci/mmol
i TBg/mmol

Production Date: 6 August 2010

M.W. yZo\ )
Y v BRSNS P

oA Thy Imwol [ 10D Jh = 2Fopm = (O sl
PACKAGING: 1.0 mCi/ml (37 MBg/ml) in ethanol. Shipped on dry ice. ?

STABILITY AND STORAGE RECOMMENDATIONS:

When androst-4-ene-3, 17-dione, [1B-*H(N)]- is stored at -20°C in its original solvent and at its
original concentration, the rate of decomposition is initially 1% for 6 months from date of
purification. Stability is nonlinear and not correlated to isotope half-life. Lot to lot variation
may occur.

SPECIFIC ACTIVITY RANGE: 15-30 Ci/mmol (0.55-1.11 TBg/mmol)
RADIOCHEMICAL PURITY: This product was initially found to be greater than 97% when
determined by the following methods. The rate of decomposition can accelerate. It is advisable
to check purity prior to use:

1. High pressure liquid chromatography on a Zorbax ODS column using the following
mobile phase:

water : tetrahydrofuran : methanol (40:15:45)

2, Paper chromatography on Whatman No. 1 treated with 30% formamide in acetone using
the following solvent system:

hexane saturated with formamide.
3. Thin layer chromatography on silica gel using the following solvent system:
toluene : ethyl acetate; (2:1).

QUALITY CONTROL: The radiochemical purity of androst-4-ene-3, 17-dione, [1[5—3H(N)]-is
checked at appropriate intervals using the first listed chromatography methed.
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APPENDIX 3:  Certificate of Analysis (Androstenedione, ASDN)

umcl A Prosielib —~, Steraloids, Inc.
E:é:‘_J P.0. Box 689
Newport, Rl 02840

401-848-5422
E-Mall; sales@steraloids.com

o}
QFNF
Catalogue Item: 4-ANDROSTEN-3, 17-DIONE
Trivial Names: ANDROSTENEDIONE (PURIFIED)
Catalog 10: AGD30-100
Steraloids, inc.Batch: L1712
Formula: CiyHaC:
Molecular Weight 286.41
Melting Point: 175-176°C
Rotation +179'(chf)
Test by TLC 1e
Purity by HPLC: 99.8%
Visualised: UV/PTSA,I12
Purification: LPLC/crystallization
Storage: Room temperature

Our steroids are for experimental and laboratory use only and are not to be used for drugs in humans or animals,

The specifics given are actual and will be for the particular batch noted.
f 9 P

Prepared By:

for
Steraloids, Inc. APR 2 8 2011

“TLC o" represents one spot ( hemogenous) when tested by thin layer chromatography.

The plecing of a purchase acdar by the Buyes with e Selir is scceptance in fuli of Ihe terns and conditions of the Seller
incuding the accoplance Lhat the goeds 13 orderad by the Huyer 300 many!acluied snliely to the Buyor's specifications a5 sel out sbove,
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APPENDIX 3:  Certificate of Analysis (4OH-ASDN, Formestane)

Certificate Of Analysis

Froduct Hame

Froduct Numbar
Product Brand
CAS Numbes
Molecufsr Formula
Molacular Weight

YESY

AFPEARANCE
soLusiuTY
SPECIFIC ROTATION
UY-VIS SPECTRUM
PURITY BY HPLC
QC RELEASE DATE

porege:
Quality Cariol
St Louiz. Missour USA

Certificate of Analysis

SUGAA <AL LR
Farmestane,
ol
F2552
SIGMA
560483
CioHa®s
30241

LOT 081k2133 RESULTS

WHITE POWDER

CLEAR UOLORLESS SOLUTION IN CHLDROFORM AT £0 MGIML
+174.3DEG (C = 7.7 IN CHLCROFORM AT 20 DEG CELSIUS)
EMNM =12 6 AT LAMBDA MAX 277 NM IN ETHANOL

899.5%

JANUARY 2002

httprwww sigmaaldrich.comfeatalog/CertOfAnalysisPage.du?symbol = F2552& LotNo=08.

Page 1 of 1

6/2772011
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APPENDIX 4:

Protocol and Protocol Amendments

4717 Campus Drive, Kalamozoo, Ml 49008

(269) 353-5555 (office) (269) 544-1077 (fax) www.ceelox.com

Ueelox

In vitro models to predict toxicity

FINAL PROTOCOL

Human Recombinant Aromatase Assay

Data Requirements:  OPPTS 890.1200

Study Number:
9070-100107AROM

Sponsor:
NIEHS
530 Davis Drive, MD K2-12
PO BOX 12233
Durham, NC 27713

Test Facility:
Ceelox
4717 Campus Drive
Kalamazoo, Ml 49008
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APPENDIX 4: Protocol and Protocol Amendments

Cooloxza PROTOCOL - AROMATASE (HUMAN RECOMBINANT) Study #: 90701001 07AROM

TEST PROTOCOL

TO BE COMPLETED BY THE STUDY SPONSOR:

Study Sponsor: NIEHS/NTP -hief Toxicology Branch)

Research Triangle Park, NC

Address: P.O. Box 12233

Sponsor Protocol/Project No.:

“Study Moniror: [

NIEHSiNI‘P Investigator

Telephone No.:

Facsimile No.:

E-mail:

Contract Office Technical Representative

(Contract No, HHSN273200900005C; NIEHS Control No. NOI1-ES-00005)

Study Monitor
(ILS, Inc, Durham, NC)

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

Test Substance Name(s): Octyl Salicylate, 2-Ethylhexyl p-methoxycinnamate, 2-
_Ethylhexyl 2-cyano-3,3-diphenylacrylate, 2-Hydroxy-4-methoxybenzophenone
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APPENDIX 4: Protocol and Protocol Amendments

loeTosnis PROTOCOL - AROMATASE (HUMAN RECOMBINANT) Study #: 9070-100107AROM

Signatures
T T OF SIUAY .ottt ettt 3

T 1T 3

3. CoOMPlIANEE SHIIEMENT c.o..evieeieeees et eri st se e cte et e rae s aensar st b s s saer e rarssbenbensanseerean 3
4. QAlitY ASSUIGNCE ...ttt et 3
5. REGHIHEEy ORI wowmvvissssopisionisisa oo o e i S B AP 3
By sk BB s e e e e R 3
7 Touh &Control Subslonees s s s tm s i A S S S AR 3
Test SUBSIANCE(S) 1ovuieeieriririisiisesieees s esees s s ssres s sra s s sas s serssrssrios s .3
7.1 Test Substance: 2-Hydroxy-4-Methoxybenzophenone (Oxybenzone)......... .3
7.2 Test Substance: 2-Ethylhexyl p-methoxycinnamate (Octylmethoxycinnamate} 3
7.3 Test Substance: Oclyl Salicylate [Octylsalate) .. ..o g
7.4 Test Substance; 2-Fihythexyl 2-Cyano-3,3-Diphenylacrylate (Octocrylene) ... 3
T T oo Ty R I . .3
SUBSHGIE et et -8
Substrate Name/Supplier ... S 3

REGiSERSHICH BT R R R e D

I S T S P B s AT S i i

Ot O TS TIPS i 28 43348 35 94 VUSSR

Bl TSt SUSOIN bumiammmsmmascsuvissmmsiossa s oy S S o A s S S 3
9. AroimafassAssay Methdd s i m i s s e s 3
10, Positive Control s e s o s i s i Sy e S A s Bt 3
11, Determination of the Response of Aromatase Activily to Test Substance(s) ..o, 3
12 DateAralEiS e e s T S e S 3

Aromatase Activity and Percent of Control Calcylations........o..... R R R e el e s 3

Table of Contents
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APPENDIX 4: Protocol and Protocol Amendments

Coclones PROTOCOL - AROMATASE (HUMAN RECOMBINANT) Study # 9070-100107AROM
13 Whiodel FIHRG wonemmssnmsmvnmn sommmmmoni oo i oo s i v s boro i s s 3080 3
Graphical and Analysis of Variance Comparisons Among Concentration Response Curve Fifs ... 3
e T
Sterishea SOMAR Eid BRIV s v s s s o et B R s s s 8
T8 ST REBOM s R A S e 3
18,  Blierilions:of e SHuc Destan. e s s s s s i s 3
6. Dato Retenbon aind ArahiVIng vusemsemesererss o s s i s s i s s 3
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APPENDIX 4: Protocol and Protocol Amendments

CevToxs=s PROTOCOL -~ AROMATASE (HUMAN RECOMBINANT) Study #: 8070-100107AROM

Signatures

éﬁ&v

dy Sponsor B B Date
6/28 L
4 L

Date

Study Monitor

& /?4/ 74
Date” /7

Study Director
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APPENDIX 4: Protocol and Protocol Amendments

CeclTonm PROTOCOL ~ AROMATASE (HUMAN RECOMBINANT) Study #: 9070-100107AROM

1.  Title of Study

Human Recombinant Aromatase Assay
2.  Purpose of Study

The obijective of this profocol is to describe procedures for conduct of the aromatase assay
as a Tier 1 screening assay intended 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.

3. Compliance Statement

This study will be conducted in compliance with EPA GLP regulations (Title 40 Part 160)
with the exception of section 160.113. Dose concentrations of test and control substances
will not be verified using analytical methods.

4.  Quality Assurance

This study will be subjected to periodic inspecticns and the draft and final reports will be
reviewed by the Quality Assurance Unit of CeeTox in accordance with CeeTox SOP.

5. Regulatory Citations

Endocrine Disruptor Screening Program, in vitro Aromatase (Human Recombinant) EPA Test
Guideline OPPTS 890.1200.

6.  Test Facility

CeeTox, Inc.
4717 Campus Drive
Kalomazoo, Ml 49008

7 Test & Control Substances

Test Substance(s)

Note: A certificate of analysis will be provided by the sponsor and will be stored in the study date ond
appended to the study report. Confirmation ol the identily of the test substance, characierization and stability will
be verified by the sponsor. CeeTox will oblain certificates of analysis for [*HJASDN and will store in the study
daia and append to the study repor!, along with ASDN. Test substance will be either returned to the Spensor or
destroyed following finalization of the skidy report.

7.1 Test Substance: 2-Hydroxy-4-Methoxybenzophenone {Oxybenzone)

CAS No. 131-57-7
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7.2

7.3

Source:

Lot/Baich No.:

ILS Repository No.:
Formule:
Description:

Storage

ivy Fine Chemicals Corporation
20080801

11-29

CiH10O,

Light yellow powder

Room Temperature

Test Substance: 2-Ethylhexyl p-methoxycinnamate (Octylmethoxycinnamate)

CAS No.

Source:

Lot/Batch No.:

ILS Reposifory No.:
Formula:
Description:

Storage

5466-77-3

Acros Organics
A0293319

11-32

CigH04

Clear colorless liquid

Room Temperature

Test Substance: Octyl Salicylate (Octylsalate)

CAS No.

Source:

Lot/Batch No.:

ILS Repository No.:
Formula:

Description:

118-60:5
Sigma-Aldrich
44698P)
11-30
C,5H,, 0,

Colorless liquid
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Storage

CAS No.
Source:

Lot/Baich No.:

Formula:

Description:

Storage

Fositive Substance

iLS Repository No.:

Room Temperature

6197.30-4

Sigma-Aldrich

01697M]

11-31

CogHzNO,

Yellow viscous liquid

Room Temperature

Preparation of Test Substance

7.4 Test Substance; 2-Fthylhexyl 2-Cyano-3,3-Diphenylacrylate (Octocrylene)

Test subsiance(s) will be formulated in buffer, absclute ethanol or dimethylsulfoxide
(DMSQ). The total volume of solvent used in each assay will be no more than 1% (if the
solvent is DMSO or ethanol) of the folal assay velume in order o minimize the potential of
the solvent to inhibit the enzyme. 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 to a 2 mL total assay volume. Dose concentrations of test
and control substances will not be verified using analytical methods.

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

4-OH ASDN

Table 1
| Test Substance | CAS Number | Molecular Formula | Molecular Weight (g/mol)
566-48-3 Bl 302.4

The 4-OH ASDN will be formulated in absolute ethanol or DMSQ.  Fresh dilutions of the
stock solution will be prepared on the day of use. Dilutions will be prepared such that the
farget concentrations of control substance (Table 4) can be achieved by the addition of 20
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pl of the dilution to a 2 ml fotal assay volume with solvent concentrations < 1%,
Information on storage conditions for the control substance stock solutions will be reported.

Substrate
Substrate Name/Supplier

The substrate for the aromatase assay is andrestenedione (4-Androstene-3,17-dione or
ASDN), Radioinert and [°HJASDN androstenedione ([1p-"Hl-androstenedione, [*H] ASDN)
will be used. The radicinert ASDN will be = 98% pure. The radiclabeled ASDN will be
= 95% radiochemically pure and is usually supplied ot a specific activity of 20-30
Ci/mmol. The 1 mCi/ml [*H]ASDN stock will be diluted to 0.3 1o 0.5 Ci/mmol by the
addition of buffer and radicinert ASDN. This substrate solution will have a concentration
of 2 uM ASDN and a radiochemical content of about 1 uCi/ml.  All applicable
information regarding supplier, lot numbers and reported/measured purity for the
substrates will be included in study reporis.

Radiochemical Purity

The radiochemical purity of the [*H]ASDN shall be greater than or equal to 95 percent. |If
the radiochemical purity is less than 95 percent, then a new batch of radiochemical shall
be obtained.

Preparation of Substrate Solution for use in Aromatase Assay

The specific activity of the stock, [PHJASDN, is too high for direct use in the assay therefore
a solution containing a mixture of the nonradiolabeled and radiclabeled , PHIASDN will
be prepared such that the final concentration of the ASDN in the assay is 100nM and the
amount of tritium added to each incubation is approximately 0.1 uCi.  This substrate
solution will have a concentration of 2 pM with radiochemical content of about 1 nCi/ml.

The following example illustrates the preparation of a substrate solution using a stock of
[*HIASDN with a specific activity of 25.3 Ci/mmol and o concentration of 1 mCi/mL:

Prepare a 1:100 dilution of radiclubeled stock in 0.1 M Sodium Phosphate Assay
buffer

Prepare o 1 mg/mL solution of ASDN in ethanol and then prepare dilutions in buffer to @
final concentration of 1 pg/ml.

Combine 4.6 mL of the 1 pg/ml solution of ASDN, 800 ul of the PH]ASDN and 2.6 mL
buffer to make 8 ml of substrale solution (enough for 80 tubes).
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Record the weight and/or volumes of each component added to the substrate solution.
After mixing well, combine 20 plL aliquots with scintillation cocktail for radiochemical
content analysis. Adjust the isotope level if not within 10% of the nominal activity and test
again fo verify accuracy.

Add 100 pl of the substrate solution to each 2 mL assay volume to yield a final [*H] ASDN
concentration of 100 nM with 0.1 pCi/tube.

Microsomes
Human Recombinant Microsomes

Human Recombinant Microsomes are purchased from Gentest™ (Woburn, MA:
www.gentest.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 to freeze thaw cycles is also provided on the batch data sheet. The
microsomes will be stored at approximately -80°C.

Human Recombinant Microsome Preparation

Preparation of the human recombinant microsomes will involve thawing the microsomes
rapidly in a approximately 37°C water bath and placing them in an ice bath and
aliquoting them into individual vials based upon the profein content of the batch. This
minimizes freezethaw cycles. The assay uses approximately 0.004 mg/mlL (final
concentration) of microsomal protein. After 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 stabilily to freeze thaw cycles will be
followed and is provided on the baich 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™ (Woburn, MA:
www.gentest.com) or vendor of equivalent microsomes) and information retained by
CeeTox.

Cytochrome P450 (CYP19) Aromatase Activity

Aromatase activity of the microsome preparation will be provided by the vendor (Gentest™
(Woburn, MA: www.gentest.com) or vendor of equivalent microsomes) and verified by
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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 fo prepare the buffer. Solutions of
each reagent at 0.1M will be prepared in purified water and then the solutions will be
combined 1o a final pH of ~7.4.

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

NADPH (B-nicotinamide adenine dinuclectide phosphate, reduced form, tetrasodium sal) is
the required cofacior for CYP19. The final concentration in the assay will be 0.3 mM.
Typically o 6 mM stock solution will be prepared in assay buffer and then 100 pul of the
stock will be added fo the 2 mL total assay volume. NADPH will be prepared fresh each
day and will be kept on ice prier to use in the assay.

8. Test System

As per the guideline (OPPTS 8§90.1200) recombinant microsomes {Human CYP19 + P450
Reductase SUPERSOMES™) will be used as the test system for this study.

9. 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 tube.
Buffer volume will be adjusted so the total incubation volume will be 2 mL.

Propylene glycol, PHJASDN, NADPH, and buffer (0.1 M sodium phosphate buffer, pH
~7.4) will be combined in the reaction tubes to a fotal volume of 980 pl.

Subslance solution, positive control (or vehicle control) will be added to the mixture of
propylene glycol, substrate, NADPH and buffer in a 20 ul volume prior to preincubation of
that mixiure. The final concentrations for the assay components are presented in Table 2.
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The reaction tubes and the microsomal suspension will be preincubated at approximately
37°C in the water bath for at least five minutes prior to initiation of the assay by the
addition of 1 ml of the diluted microsomal suspension.

The total assay volume will be 2 mi, and the tubes will be incubated ot approximately
37°C for ~15 min,

The reaction will be terminated by the addition of 2 ml ice-cold Methylene Chloride.
The tubes will be mixed for ca. 5s and place on ice for~ 5 minutes.

The tubes will be mixed for an edditional 20-25s.

The tubes will be cenfrifuged for ~10 minutes at 200 x g rfc (4°C+2°C).

The Methylene Chlorine {bottom layer} will be removed and discarded.

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

The extraction will be repeated as described for @ third time,

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

Add liquid scinfillation cocktail (Opti-Fluor, Perkin Elmer) to each counting vial and shake
to mix the solution. The radiochemical content of each aliquot will be determined as
described below:

Table 2. Optimized Aromatase Assay Conditions

Assay Factor (units) Human Recombinant
Microsomal Protein {mg/ml) 0.004
NADPH {mM] 0.3
PHIASDN(eM) 100 s
Propylene glycol %
Incubation Time {min) i5

Analysis of the samples will be performed using liquid scintillation spectrometry (LSS).
Radiolabel found in the aqueous fractions represents *H,O formed.

Results will be presented as the amount of estrone formed and activity {velocity) of the
enzyme reaction, The amount of estrone formed will be determined by dividing the total
amount of *H,0 formed by the specific activity of the [HJASDN substrate (expressed in
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10.

dpm/nmol). The activity of the enzyme reaction is expressed in nmol/mg-protein/min and
will be calculated by dividing the amount of estrone formed by the product of mg
microsomal protein used multiplied by the incubation time, i.e., 15 minutes.

Positive Control Assay

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

The minimum level of mean aromatase activity in the full activity control samples shall be
0.100 nmel/mg-protein/min,

The mean background confrol activity shall be < 15% of the full activity control,

The concentration response curve generated for the 4-OH ASDN should meet the
conditions listed in Table 3.

Table 3
Parameter Lower Limit Upper Limit
Positive Control Slope -1.2 0.8
Tep (%) S0 110
Bottom (%) -5 +6
Log ICss 7.3 7.0

Data availoble and can be added as an appendix to the report upon request

Table 4 Positive Control Study Design

Sample Type Repetition Description 4-OH ASDN Conc. (M)
{tubes)

Full Activity Control All test compenents. No inhibitor | N/A

Background  Activity Same as full activity control, but no | N/A

Control NADPH

4-OH ASDN Conc. 1 3 Complele assay with 4-OH ASDN | 1X10°

(posilive control) added

4-OH ASDN Conc. 2 3 same 1X10°

40OH ASDN Conc. 3 3 same 1X10%*

4-OH ASDN Conc. 4 3 same 1X107

4O+ ASDN Conc. 5 3 some 1X107%

4OH ASDN Cone. 6 3 same 1X10%

4-0OH ASDBN Cone, 7 3 same 1X10°

4-OH ASDN Conc. 8 3 same e
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11. Determination of the Response of Aromatase Activity to Test Substance(s)

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

Each run will test the response of aromatase activity in the presence of eight concentrations
of a test substance run in triplicate (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 fest substance will be conducted entirely independently of the
other runs for that fest subsionce, There will be three (iriplicate) repetitions for each
concentration of a fest substance. A single run of a given fest subsiance is described in
Table 5.

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

¢ Full enzyme (aromatase) activity controls {substrate, NADPH, propylene glycol, buffer, vehicle (used for
preparation of test substance solutions) and microsomes).
»  Background acfivity controls {all components that are in the full aromatase activity controls except NADPH],

¢ Positive controls (4-OH ASDN run at eight concentrations in the same manner as fest substances).

Four fest tubes 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 ai the end of
each run.  The positive control will be tested at eight concentrations in each run as
indicated in Table 5. All controls cre 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 data will be reviewed and, if necessary, the
concentration of the test 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 IFinsolubility (cloudiness or o precipitate) is observed at the highest concentration (107 M),
then the highest concentration will be set for the second and third runs at the highest
concentration that appeared scluble using mid-og concentrations; i.e., try T0%°M if the test
substance is insoluble at 10°M as it is important to define the lower portion of the curve.
Concentrations lower than 10°M for the highest concentration will not be tested.

» If the highest concentration fo be fesled is lowered to 10 or 107 M, then mid-log
concentration(s) will be added near the lower end of the curve (higher concentrations) and
around the estimated IC50 based on the resulls of the first rur in order to keep eight
concentrations in the test set,
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» The lowest concentration 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 test substance in order to define the top of the
concentration-response curve.

Table 5. Test Substance Study Design

Reference or
Sample Type Repetition Description Substance Conc. (M)
4 All test components plus solvent N/A
Full Activity Control vehicle*
Background Activity 4 Same as full activity control, but no | N/A
Conirol NADPH
Positive Control Conc] 2 Complete assay with 4-OH ASDN 1X10°
added
Positive Contral Conc?2 4 same 1X10%
Positive Control Conc3 2 same 1X10%°
Positive Control Conc4 2 same 1X107
Positive Control Conc5 2 same X307
Positive Control Concé 2 same 1X10%
Positive Control Conc7 2 same 1X10°
Positive Control Conc8 2 same X101
s SRR 3 Compete assay with test substance | 1X10°
added
Test substance Conc?2 3 same 1X10*
Test substance Conc3 3 same 1X10°
Test substance Conc4 3 same 1X10%
Test substance Conc5 a same 1X107
Test substance Concé 3 same 1X10%
Test substance Conc/ 3 same 1107
Test substance Conc8 3 same T

N/A = not applicable
*The complete assay (“all fest components”) contains buffer, propylene glycol, microsomal protein, [*HIASDN
and NADPH.
See Table 7 page 13 of Test Guideline

12. Data Analysis

Aromatase Activity and Parcent of Confrol Calculations

Relevant data will be entered into the assay spreadsheet for calculations of aromatase
aclivity and percent control. A spreadsheet will calculate the DPM/mL for each aliguot of
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the extracted aqueous incubation mixture and average DPM/mL and total DPM for each
aqueous portion {after extraction). The volume (ml) of substrate solution added fo the
incubation multiplied by the substrates specific activity (DPM/ml) yields the total DPM
present in the assay tube ot initiation. The total DPM remaining in the aqueous portion
after extraction divided by the total DPM present in the assay tube ot initiation times 100
yields the percent of the subsirate that was converted to product. The total DPM remaiing
in the aqueous portion after exiraction will be corrected for background by subtracting the
average DPM present in the aqueous porlion of the background activity control tubes
(Table 5). This corrected DPM is then converted to nmol preduct 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
1,0 formed (nmol) by the product of mg microsome protein used times the incubation
time (15 minutes). Average activity in the full activity control samples wilt 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 activity ot 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 o vary
between cpproximately O percent near the high inhibition concentrafions and
approximately 100 percent near the low inhibition concentrations. However due to
experimental variation, individual observed percent of control values will sometimes exiend
below 0 percent or ahove 100 percent.

13. Model Fitting

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

Concentration response frend curves will be fitted fo the percent of control activity values
within each of the repeat tubes of each fest substance concentration. Concentration will be
expressed on the log or halflog scale.

The following concentration response curve will be fitted fo relate percent of control activity
io legarithm of concentration within each run:

Y=B +_(T-B}

(log I X} B +logl(T-B/508}1]
1410 legic X Paleg

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

Y= percent of conlrol aclivity in the inhibitor tube
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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)
Graphical and Analysis of Variance Comparisons Among Concentrafion Response Curve Fits

For each run the individual percent of contrel values will be plotled 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 confrol activity values across
runs. For each run the average percent of control values will be plotted versus logarithm of
test 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 wilt be plotted
versus logarithm of fest substance concentration. The average concentration response
curve across runs will be superimposed on the same plot

Quality Control-Analysis of Variance Comparisons of Full Enzyme Activity Control and
Background Activity Control as Percent of Control.

Within each run of each fest subsiance quadruplicate repetitions will be made of the full
enzyme activity control (FEAC) and background activity controi (BAC) controf tubes. Half
the repetitions will be carried out at the beginning of the run and half af the end. [f the
conditions are consistent throughout the test, the control tubes at the beginning should be
equivalent to the control tubes af the end.

To assess if this is the case, conirol 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 a run must be
approximately O percent (with an acceptable range of -5 to +6%) and the average of the
four FEAC confrols within a run must be approximately 100% (with an acceplable range of
90 - 110%).

Data Interpretation

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

used.
Table 6

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

50% and 75% Activity
Average lowes! portion of
curves across runs is greafer
than 75% Non-inhibitor
Data do not fit the -
model

Statistical Software and Analysis

Concentration curves will be filted fo the data using non-linear regression analysis features
in a commercial software package such as prism or xlfit. For data generated ai Ceetox,
basic statistical analysis will be performed on the data, which will include means of
replicates, standard error of the mean, and coefficient of variation.

14. Study Reports

The data to be reported in the interim data summary and final report will include (but will
not be limited to) the following information: assay date and run number, loboratory
personnel involved in the study, chemical/test substance information (including but not
limited 1o chemical name, code, molecular weight, concentrations tested, notes regarding
solubility), background corrected aromatase activity (for each control and test substance
repetition, percent of control activity, 1C50, slope and graphs of activity versus log
substance concentration,

15. Alterations of the Study Design

Alterations of this protocol may be made as the study progresses. Mo changes in the
protocol will be made without the specific written request or consent of the Sponsor. In the
event that the Sponsor cuthorizes o profocel change verbally, CeeTox will honor such a
change.  However, writlen outhorization will be obtained thereafter. Al protocol
amendments and justifications will be documented, signed and dated by the Study
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Director, Study Monitor and Sponsor and added to the repert. A copy of the protocol and
all amendmenis will be issued to the Spensor as well as CeeTox and placed intc the study
binder.

16. Data Retention and Archiving

All rew data, documentation, recards, protocol, and the final report generated as a result
of this study will be retained at CeeTox for 15 years. Refentfion of the materials after the
time 15 years will be subjected to a future contractual agreement between the Sponsor and
CeeTox.

Study Records fo be maintained:

o All records that document the conduct of the laboratory experiments and results obtained,
as well as the equipment and chemicals used.

¢ Profocol and profocol Amendments

» List of any Protocol Deviations

» Final Report
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Protocol Amendment
Study Number: 9070-100107AROM

Title of Study to be Amended: Human Recombinant Aromatase Assay

Reason for Amendment to Protocol: The Table of Contents had typographical
errors.

Change:
The Table of Contents wil now read:
Signatures
Title of Study
Purpose of Study
Compliance Statement
Quality Assurance
Regulatory Citafions
Test Facility
5 Test & Control Substances
Test Substance(s)
7.1 Test Substance: 2-Hydroxy-4-Methoxybenzophenone (Oxybenzone)
7.2 Test Substance: 2-Ethylhexyl p-methoxycinnamate [Octyimethoxycinnamate)?
7.3 Test Substance: Oclyl Salicylate (Octylsalate)
7.4 Test Substance: 2-Ethylhexy! 2-Cyano-3.3-Diphenylacrylate [Octocrylene] 8
Positive Substance 8
9
9

NOOELN~
On O OV OO OO DN N 0

Substrate

Substrate Name/Supplier

Radiochemical Purity 9
Microsomes 10
Other Assay Components "
8. Test System 1
9. Aromatase Assay Method 1
10. Positive Control Assay 13
. Determination of the Response of Aromatase Activity to Test Substance(s) 14
12, Data Analysis 15
Aromatase Activity and Percent of Control Calculations 15

13. Model Fitting 14
Graphical and Analysis of Variance Comparisons Among Concentration Response Curve Fits 17
Data Interpretation 18
Statistical Software and Analysis 18

14, Study Reports 18

15, Alterations of the Study Design 18

16. Data Retention and Archiving 19

Signature

CeeTox, Inc.

Date

Study Director (Project Manager)

%Mzz@f&zo,/

CeeTox Study # 2070-100107AROM 26-Sep-11
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Protocol Amendment
Study Number: 9070-100107 AROM

Titte of Study to be Amended: Human Recombinant Aromatase Assay

Reason for Amendment to Prolocol: Client requested armendment
Change:

Section Data Reiention and Archiving will now state:

At the study closure, all study records including all originat raw data and original
final report, will be shipped to the sponsor at the folliowing address:

NTP Archives

]
615 Davis Drive, Suite 300
Durham, NC 27713

Signature

CeeTox, Inc.

Jo-6-y

Yy MONITor Date
é 0’5';_416& 2(;7 //
Date
Study Director {Project Manager)
CeeTox Study # 907C-100107AROM &-Dec-11
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