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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 chemicals to affect the 
steroidogenic pathway beginning with the sequence of reactions occurring after the gonadotropin 
hormone receptors through the production of testosterone and estradiol/estrone.  The assay used 
the H295R human adrenocarcinoma cell line. 

The four chemicals tested in the assay were 2-Hydroxy-4-Methoxybenzophenone (Oxybenzone), 
2-Ethylhexyl p-methoxycinnamate (Octylmethoxycinnamate), Octyl Salicylate (Octylsalate), 
and 2-Ethylhexyl 2-Cyano-3,3-Diphenylacrylate (Octocrylene).  The final concentrations of each 
compound tested in the steroidogenesis assay were: 0.0001, 0.001, 0.01, 0.1, 1, 10, and 100 µM. 

Four independent runs of the steroidogenesis assay were conducted. Three of the four assays 
were analyzed for each compound.  All test chemicals, reference chemicals, and solvent controls 
were tested in replicates of 3/plate, with the exception of the solvent controls on the quality 
control (QC) plate. Six solvent control wells were analyzed on the QC plate.  The H295R 
supplemented medium used in the assay at the time of plating, dosing, and harvest contained 10 
µM 22R-hydroxycholesterol. The duration of exposure was 48 hours.  A QC plate containing 
two doses of reference chemicals forskolin and prochloraz was run each time the assay was 
performed.  Cell viability was assessed after the 48 hour exposure using the MTT assay.  
Testosterone and estradiol levels were measured using HPLC/MS-MS by OpAns, LLC 
(Durham, NC).  All concentrations that exhibited greater than 20% cytotoxicity in the MTT cell 
viability assay were excluded from the statistical analysis of testosterone and estradiol levels.   

1.2 Results 

For octyl salicylate, the highest concentration that could be tested in the assays was 100 µM 
based on solubility and cytotoxicity results. Induction or inhibition of testosterone was not 
observed in Runs 3 or 4 after octyl salicylate exposure.  Statistically significant induction of 
testosterone was observed at 100 µM octyl salicylate in Run 2.  Statistically significant induction 
of estradiol was observed at 10 and 100 µM octyl salicylate in Run 2 and at 100 µM in Run 3.  
Inhibition of estradiol was observed at 0.0001, 0.001, 0.01, and 1 µM octyl salicylate in Run 3.  
Although statistically significant results were identified at the 100 µM octyl salicylate exposure 
concentration, precipitation was noted under the microscope after the 48 hour exposure period at 
this concentration in all three runs of the assay.  When the octyl salicylate results for Run 3 were 
normalized to cell viability, the increases and decreases in estradiol noted above were no longer 
statistically significant. Induction or inhibition of estradiol was not observed at any octyl 
salicylate exposure concentrations in Run 4. 
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The highest concentration of oxybenzone that could be tested in the assays was 100 µM based on 
solubility and cytotoxicity results.  Statistically significant induction of testosterone was 
observed at the 100 µM concentration for oxybenzone in all three runs of the assay.  Statistically 
significant estradiol induction was observed at 10 and 100 µM in Runs 2 and 3 and at 0.1, 1, 10, 
and 100 µM in Run 4. Although statistically significant results were identified at the 100 µM 
oxybenzone concentration in all three runs, precipitation was noted under the microscope after 
the 48 hour exposure period at this concentration in Runs 3 and 4. 

The highest concentration of octocrylene that could be analyzed was 1 µM in Runs 2 and 4, and 
100 µM in Run 3 based on cytotoxicity results. Cytotoxicity greater than 20% was observed at 
10 and 100 µM in Runs 2 and 4. No precipitation was observed at time of exposure.  No 
statistically significant effects on estradiol or testosterone were observed in Run 2 at any of the 
concentrations that were analyzed.  In Run 3, statistically significant inhibition of testosterone 
and estradiol were observed at the 10 and 100 µM octocrylene doses.  Although statistically 
significant results were identified at the 100 µM octocrylene concentration in Run 3, 
precipitation was noted under the microscope after the 48 hour exposure period at this 
concentration in this run. When the Run 3 results were normalized to cell viability, statistically 
significant inhibition of testosterone was observed at 100 µM and statistically significant 
inhibition of estradiol was observed at 100 µM.  After normalization, a statistically significant 
increase in estradiol was observed at 1 µM.  In Run 4, statistically significant induction of 
estradiol was observed at the 1 µM concentration. 

The highest concentration of octylmethoxycinnamate that could be tested in the assays was 0.1 
µM in Run 1 and 100 µM in all Runs 2 and 3 based on solubility results.  Precipitation was 
observed prior to exposure in Run 1 at the 1, 10, and 100 µM concentrations.  Cytotoxicity 
greater than 20% was not observed in any of the three runs at any of the concentrations tested.  
No statistically significant effects were observed on testosterone or estradiol production at any of 
the concentrations that were analyzed in any of the three runs. 

1.3 Conclusion 

Octyl salicylate treatment resulted in variable effects on testosterone and estradiol production.  
Statistically significant effects on hormone production were observed; however, the results were 
not consistent across the three independent runs of the assay.  Based on the data interpretation 
procedure outlined in the OECD test guideline (Test Guideline 456), octyl salicylate is negative 
for effects on testosterone, as statistically significant effects were observed at one concentration 
in one run of the assay. The statistically significant effect was not confirmed in subsequent runs.  
Treatment with octyl salicylate showed a statistically significant increase in estradiol in two of 
the three runs of the assay (10 and 100 µM in Run 2; 100 µM in Run 3).  When the results for 
Run 3 were normalized to cell viability, the noted changes in estradiol were no longer 
statistically significant. 
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The effect on estradiol was not consistent across the three runs; however, a trend was observed 
where increased estradiol concentrations coincided with increasing exposure concentration of 
octyl salicylate.   

Oxybenzone exposure resulted in statistically significant induction of both testosterone and 
estradiol in all three runs of the assay.  For testosterone, statistically significant induction was 
observed at the highest concentration tested (100 µM) in all three runs.  Based on the criteria 
outlined in OECD Test Guideline 456, the effects of oxybenzone on testosterone in each run 
would be classified as equivocal.  The equivocal results could be clarified with additional runs of 
the steroidogenesis assay with a narrower concentration range around the 100 µM oxybenzone 
dose. For estradiol, statistically significant induction was observed at the two highest 
concentrations (10 and 100 µM) tested in Runs 2 and 3 and at the four highest concentrations 
tested in Run 4 (0.1, 1, 10, and 100 µM). Based on the data interpretation criteria outlined in the 
OECD test guideline for the assay, oxybenzone would be classified as positive in the 
steroidogenesis assay for effects on estradiol. 

Octocrylene exposure resulted in variable effects on testosterone and estradiol.  No statistically 
significant effects were observed in one run of the assay.  Inhibition of testosterone and estradiol 
was observed at two exposures in one run, while induction of estradiol was observed at one 
exposure concentration in the remaining run.  Because of cytotoxicity, the two highest exposure 
concentrations of octocrylene were analyzed in only one of the three runs of the assay.  No 
statistically significant effects on testosterone were identified at any of the concentrations that 
could be analyzed in all three runs of the assay (0.0001 – 1 µM).  Statistically significant 
reductions in testosterone were observed at the two highest octocrylene concentrations tested (10 
and 100 µM) in one run; however, theses concentrations also showed reduced viability to 81 and 
89% of vehicle controls, respectively. For estradiol, statistically significant reductions were also 
observed at the two highest octocrylene concentrations tested in one run.  As with the 
testosterone results these effects were observed at concentrations where the viability was 
reduced to 81 and 89% of vehicle controls, respectively.  A statistically significant increase in 
estradiol was observed at the 1 µM concentration in one run of the assay (Run 4).  After 
normalization to cell viability, a statistically significant increase in estradiol was observed at the 
1 µM octocrylene concentration in Run 3 as well. 

No statistically significant effects on testosterone or estradiol production were observed at any of 
the concentration that could be analyzed after octylmethoxycinnamate exposure.  Based on the 
data interpretation criteria outlined in the OECD test guideline, octylmethoxycinnamate is 
negative in the steroidogenesis assay. 
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2.0 INTRODUCTION 

2.1 Purpose 

The objective of this study was to evaluate the ability of four test chemicals to affect the 
steroidogenic pathway beginning with the sequence of reactions occurring after the gonadotropin 
hormone receptors through the production of testosterone and estradiol/estrone using the H295R 
cell line. 

The human H295R cell line is a human adrenocarcinoma cell line that expresses genes that 
encode for all the key enzymes for steroidogenesis.  

2.2 Regulatory Citations 

OPPTS 890.1550: Steroidogenesis (Human Cell Line – H295R). 2009. 

3.0 MATERIALS AND METHODS 

3.1 Test Substance 

3.1.1 Test Substance Details 

Test substance name: 2-Hydroxy-4-methoxybenzophenone 
(Oxybenzone) 

Test substance manufacturer: Ivy Fine Chemicals Corporation 
CAS number: 131-57-7 
Description: Light yellow powder 
Solvent used: DMSO 
Batch identification: 20100801 
Expiry date: August 1, 2012 
Purity: 99.92% 
Molecular formula: C14H12O3 

Molecular weight: 228.25 
Storage conditions: Room Temperature 

Test substance name: 2-Ethylhexyl p-methoxycinnamate, Octyl 
4-methoxycinnamate 
(Octylmethoxycinnamate) 

Test substance manufacturer: Acros Organics 
CAS number: 5466-77-3 
Description: Clear colorless liquid 
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Solvent used: DMSO 
Batch identification: A0293319 
Recertification date: Not Provided 
Purity: 99.8% 
Molecular formula: C18H26O3 

Molecular weight: 290.39 
Storage conditions: Room Temperature 

Test substance name: Octyl Salicylate, 2-Ethylhexyl Salicylate 
(Octylsalate) 

Test substance manufacturer: Sigma Aldrich 
CAS number: 118-60-5 
Description: Colorless liquid 
Solvent used: DMSO 
Batch identification: 44698PJ 
Recertification date: Not Provided 
Purity: 99.6% 
Molecular formula: C15H22O3 

Molecular weight: 250.33 
Storage conditions: Room Temperature 

Test substance name: 2-Ethylhexyl 2-Cyano-3,3­
Diphenylacrylate (Octocrylene) 

Test substance manufacturer: Sigma Aldrich 
CAS number: 6197-30-4 
Description: Yellow viscous liquid 
Solvent used: DMSO 
Batch identification: 01697MJ 
Recertification date: Not Provided 
Purity: 99.2% 
Molecular formula: C24H27NO2 

Molecular weight: 361.48 
Storage conditions: Room Temperature 

Certificates of analysis for the test substances are presented in Appendix 13. 

3.1.2 Vehicle Selection 

Dimethyl sulfoxide (DMSO; Sigma Aldrich, lot number RNBB7617) was selected as a suitable 
vehicle for all compounds. Forskolin and prochloraz were prepared on July 19, 2011, July 20, 
2011, July 26, 2011, and July 27, 2011 for use in this study.  Test chemicals were prepared in 
DMSO on July 19, 2011, July 20, 2011, July 26, 2011, and July 27, 2011 for use in this study.  
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The 22R-hydroxycholesterol was prepared in ethanol on July 18, 2011, July 19, 2011, July 20, 
2011, July 25, 2011, July 26, 2011, and July 27, 2011. 

3.2 Control Substances 

3.2.1 Forskolin 

Source: Sigma Aldrich (St. Louis, MO) 
CAS number: 66575-29-9 
Description: White powder 
Solvent used: DMSO 
Lot number: 097K50653V, 109K50571V 
Expiration date: May 2016, July 2016 
Purity: 99%, 98% 
Molecular formula: C22H34O7 

Molecular weight: 410.50 
Storage conditions: Room Temperature 

3.2.2 Prochloraz 

Source: Sigma Aldrich (St. Louis, MO) 
CAS number: 67747-09-5 
Description: White powder 
Solvent used: DMSO 
Lot number: SZE6220X 
Expiration date: 08 Aug 2012 
Purity: 99.1% 
Molecular formula: C15H16C13N3O2 

Molecular weight: 376.67 
Storage conditions: Room Temperature 

3.2.3 Other Materials 

3.2.3.1 22R-Hydroxycholesterol 

Source: Sigma Aldrich (St. Louis, MO) 
CAS number: 17954-98-2 
Description: White powder 
Solvent used: Ethanol 
Lot number: 089K4132, 060M4098 
Retest Date: July 2012, June 2013 
Purity: 99.0% 
Molecular weight: 402.65 
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Storage conditions: Room Temperature 

3.3 Cell Line 

3.3.1 Source 

The H295R cell line was used in this study. The cell line was obtained from the American Type 
Culture Collection (ATCC CLR-2128; Lot #7635054), Manassas, VA.  

3.3.2 Stability of the Cell Line 

The stability of the cell line was monitored by the use of the following reference chemicals: 
forskolin and prochloraz. Two concentrations for each reference chemical were included on a 
QC plate each time the assay was performed and the fold change values for testosterone and 
estradiol were compared to the acceptable values summarized below (values taken from the cited 
guideline). Additionally, basal production of testosterone and estradiol on the QC plate were 
compared to the acceptable values below (from the cited guideline). 

 Testosterone Estradiol 

Basal Production ≥5 times method 
detection limit 

≥2.5 times method 
detection limit 

Induction 
(10 µM Forskolin) 

≥2 times solvent 
control 

≥7.5 times solvent 
control 

Inhibition 
(1 µM Prochloraz) 

≤0.5 times solvent 
control 

≤0.5 times solvent 
control 

3.3.3 Cell Culture and Plating Conditions 

Cells were maintained in Dulbecco’s modified Eagle’s medium/nutrient mixture F-12 Ham with 
15 mM HEPES (Sigma, Lot#021M8304), sodium bicarbonate (Sigma, Lot#068K0105), 
ITS+Premix (Becton Dickinson, Catalog #354352, Lot #05245, 09233), and 2.5% Nu-Serum 
(Becton Dickinson, Catalog #355500, Lot #81515, hormone concentrations in undiluted Nu-
Serum: testosterone: 3754 pg/mL, estradiol: 3846 pg/mL) in a 5% CO2 incubator at 
approximately 37°C. H295R cells were grown for five passages, frozen in liquid nitrogen, then 
thawed and cultured for seven or eight additional passages prior to use in the assay. The culture 
medium was supplemented with 10 µM 22R-hydroxycholesterol at the time of plating, dosing, 
and harvest. The concentration of 22R-hydroxycholesterol was chosen based on laboratory 
proficiency experiments previously conducted at CeeTox.  The cells were plated into wells of a 
24-well cell culture plate at a density of 300,000 cells/mL. The cells were then placed into a 5% 
CO2 incubator at approximately 37°C for approximately 24 hours prior to chemical exposure.  
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3.4 Chemical Exposure and Assay Plate Organization 

The test chemicals were dissolved in DMSO to make 200 mM stocks and then serially diluted 
1:10 in DMSO. 22R-hydroxycholesterol was dissolved in ethanol to make a 40 mM stock and 
then diluted in supplemented medium to a final concentration of 10 µM.  The test chemicals 
were then diluted 1:2000 in supplemented medium containing 10 µM 22R-hydroxycholesterol to 
prepare mastermix solutions.  Forskolin and prochloraz were dissolved in DMSO to make 100 
mM solutions and then serially diluted in DMSO.  Forskolin and prochloraz were then diluted 
1:2000 in supplemented medium containing 10 µM 22R-hydroxycholesterol.  When added to the 
cell culture plates, these dilutions yielded final concentrations of 1 µM and 10 µM for forskolin, 
0.1 µM and 1 µM for prochloraz and 0.0001, 0.001, 0.01, 0.1, 1, 10, and 100 µM for the test 
chemicals, with the final concentration of DMSO in the medium being held constant at 0.05% 
(v/v). The final ethanol concentration in the supplemented medium was 0.025% (v/v).  In Run 1, 
a protocol deviation resulted in final forskolin concentrations of 3.33 µM and 10 µM (see 
Appendix 12). 

For octylmethoxycinnamate, the concentrations of all stock solutions prepared differed by 
approximately 2% from the indicated concentrations as the purity used when preparing the 
compound was lower than the purity listed on the certificate of analysis (99.8% purity listed on 
certificate of analysis; 98% purity used in calculation for compound preparation).  This 
difference was noted, but was determined not to have an impact on the integrity of the data.   

The cells were checked microscopically for good attachment and proper morphology prior to 
dosing. The medium was removed from the cells and replaced with 1 mL of medium containing 
10 µM 22R-hydroxycholesterol and the concentrations of test chemicals indicated in the table 
below. All concentrations were tested in replicates of 3/plate. Assay plates were organized as 
detailed below: 

1 2 3 4 5 6 
A Solvent Control Solvent Control Solvent Control 0.1 µM 0.1 µM 0.1 µM 

B 100 µM 100 µM 100 µM 0.01 µM 0.01 µM 0.01 µM 

C 10 µM 10 µM 10 µM 0.001 µM 0.001 µM 0.001 µM 

D 1 µM 1 µM 1 µM 0.0001 µM 0.0001 µM 0.0001 µM 

A concurrent quality control plate was included with each of the independent runs of the test 
chemical plates.  The QC plate was prepared and dosed in the same manner as the test chemicals 
with either forskolin or prochloraz according to the following plate map. 

1 2 3 4 5 6 
A Blank Blank Blank Background Background Background 

B DMSO DMSO DMSO DMSO + MeOH DMSO + MeOH DMSO + MeOH 

C Forskolin 1 µM Forskolin 1 µM Forskolin 1 µM Prochloraz 0.1µM Prochloraz 0.1µM Prochloraz 0.1µM 

D Forskolin 10 µM Forskolin 10 µM Forskolin 10 µM Prochloraz 1µM Prochloraz 1µM Prochloraz 1µM 
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Note: In Run 1, the wells labeled as forskolin 1 µM (C1, C2, C3) were dosed with 3.33 µM forskolin.  The wells 
were dosed with 1 µM forskolin in the other two runs of the assay. 

After adding the reference chemical/test chemical dosing solutions, the plates were incubated in 
a 5% CO2 incubator at approximately 37°C for approximately 48 hours.  After the 48 hour 
exposure, each well was examined under the microscope and images were taken of the vehicle 
control wells as well as the two greatest non-cytotoxic concentrations (based on observation 
under the microscope).  The media was collected from all wells in two equal aliquots and stored 
at approximately -80°C until shipment to the analytical laboratory for hormone measurement.  
After media removal, cell viability measured by MTT assay, described in section 3.5.1 below. 

In view of the short-term nature of studies of this type, no analyses of stability, homogeneity or 
achieved concentration(s) were carried out on preparations of the test substance or positive 
control chemicals, either before or after the treatment phase. This is not considered to have 
affected the integrity of the study. For the positive control compounds, stability is demonstrated 
by an appropriate response in the assay system. 

3.5 Assays 

3.5.1 Cytotoxicity Assay 

Cell viability was monitored by MTT assay after the 48 hour exposure.  On the QC plates, wells 
designated to receive methanol (control wells for cell death measurements) were rinsed twice 
with PBS (Gibco, Cat#10010, Lot#979431), then incubated in methanol(Sigma, Cat#494437, 
Lot#SHBB0973V) for 30 minutes at room temperature.  After the methanol incubation, the 
methanol-treated wells were rinsed again with PBS three times.  Following media removal 
and/or methanol treatment, 0.5 mL of 0.5 mg/mL MTT (Sigma, Cat#M5655, Lot# 
MKBD8254V, MKBG1611V) solution in supplemented medium containing 10 µM 22R­
hydroxycholesterol was added to each well of the test chemical and QC plates. The plates were 
incubated at approximately 37°C in a 5% CO2 incubator for 3 hours. Following the 3 hour 
incubation, the MTT solution was removed from each well and 0.5 mL of isopropanol (Sigma, 
Cat#278475, Lot#77996MMV; Cat#I9516, Lot#13696CPV) was added to each well.  Plates 
were incubated at room temperature for 20 minutes with shaking.  Following this incubation, 
absorbance at 570 nm and 650 nm were measured on a Packard Fusion plate reader.  The 
absorbance at 650 nm was subtracted from the absorbance at 570 nm to calculate the MTT value 
for each well. 

The change in cell viability was determined by comparing treated wells to the solvent control 
wells. A greater than 20% reduction in cell viability was considered evidence of cytotoxicity. 
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3.5.2 Precipitation Assay 

Final dilutions of test chemical in supplemented media were observed visually for evidence of 
precipitation. If precipitation was observed, the concentration was considered insoluble and was 
excluded from further analysis. 

3.5.3 Hormone Measurement System 

Testosterone and estradiol levels were measured using HPLC/MS-MS at OpAns, LLC (Durham, 
NC). The method detection limit is 100 pg/mL for testosterone and 10 pg/mL for estradiol.  The 
resulting minimum basal production levels based on the specifications in the test guideline 
(OPPTS 890.1550) are 500 pg/mL for testosterone and 25 pg/mL for estradiol.  The report from 
this test site is provided as Appendix 14 in this report. 

3.6 Data Analysis and Interpretation 

3.6.1 QC Plates 

Mean values (pg/mL) and standard deviations for testosterone and estradiol were calculated for 
each concentration of the reference chemicals and the solvent controls, as well as for the blank 
and background wells. Relative changes in hormone production were calculated using the 
following equation: 

Relative Change = [Hormone] in each well ÷ [Hormone] of mean solvent (vehicle) control 

For forskolin induction of testosterone, the background hormone production was subtracted from 
the forskolin-treated wells and blank and solvent control wells before calculating the relative 
change. Background hormone production was calculated from three wells with cells on the QC 
plate that received no 22R-hydroxycholesterol at the time of exposure. 

3.6.2 Test Chemical Plates 

Mean values (pg/mL) and standard deviations for testosterone and estradiol were calculated for 
each concentration of the test chemical, reference chemicals, and the solvent controls.  Relative 
changes in testosterone and estradiol production were calculated using the equation below: 

Relative Change = [Hormone] in each well ÷ [Hormone] of mean solvent (vehicle) control 

All concentrations that exhibited greater than 20% cytotoxicity in the MTT cell viability assay 
were excluded from further analysis.  Concentrations where precipitation was observed were 
also excluded from further analysis. 
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Normality of the data was evaluated using Shapiro-Wilk’s test.  Homogeneity of the variances 
between the treatment groups was evaluated using Levene’s test.  If the p-values were greater 
than 0.05 in both tests, statistical significance between each treatment group and the control 
group was evaluated using Dunnett’s test. If the p-values were less than or equal to 0.05 in 
either the normality or the homogeneity test, a log transformation was performed on the data to 
attempt to approximate a normal distribution.  If, following the transformation, p-values were 
greater than 0.05 in both the normality and homogeneity tests, Dunnett’s test was performed on 
the transformed data to evaluate statistical significance between each treatment group and the 
control group. If, following the log transformation, p-values were less than or equal to 0.05 in 
either the normality or the homogeneity test, the non-transformed data set was analyzed  using 
the nonparametric Kruskal-Wallis test followed by Dunn’s test to evaluate statistical significance 
between each treatment group and the control group.  

4.0 RESULTS AND DISCUSSION 

4.1 Concentration Range for the Test Substance 

All four chemicals were tested at the following concentrations: 0.0001, 0.001, 0.01, 0.1, 1, 10, 
and 100 µM. The concentrations of all solutions prepared for octylmethoxycinnamate differed 
by approximately 2% from the indicated concentrations as the purity used when preparing the 
compound was lower than the purity listed on the certificate of analysis (99.8% purity listed on 
certificate of analysis; 98% purity used in calculation for compound preparation).  Precipitation 
was not observed for any of the compounds at any of the concentrations tested prior to exposure 
of the cells, with the exception of octylmethoxycinnamate in Run 1.  Precipitation of 
octylmethoxycinnamate was observed at the 1, 10, and 100 µM concentrations in Run 1 prior to 
dosing. These concentrations were excluded from the statistical analysis.  Precipitation was not 
observed at any concentrations of octylmethoxycinnamate in the other two runs of the assay.   

4.2 Assay Acceptance Criteria 

In all four independent runs of the assay, the basal production of testosterone and estradiol on 
the quality control plates were above the required levels specified in section 3.3.2.  In addition, 
the fold change required after induction with 10 µM forskolin and inhibition with 1 µM 
prochloraz on the quality control plates met the requirements specified in section 3.3.2 for both 
the testosterone and estradiol analyses.   

The coefficients of variation for solvent control replicate wells for testosterone and estradiol 
within a plate based on absolute concentrations were less than 30% as specified in the test 
guideline (OPPTS 890.1550) for all test chemical plates.  The between plate coefficient of 
variation for solvent controls based on fold change was 2.73% for testosterone and 2.61% for 
estradiol for octyl salicylate.  The between plate coefficient of variation for solvent controls for 
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oxybenzone based on fold change was 4.84% for testosterone and 3.45% for estradiol.  For 
octocrylene, the between plate coefficient of variation for solvent controls based on fold change 
was 4.98% for testosterone and 4.14% for estradiol.  For octylmethoxycinnamate, the between 
plate coefficient of variation for solvent controls based on fold change was 8.35% for 
testosterone and 6.83% for estradiol.  The between plate coefficients of variation fall within the 
specifications outlined in the test guideline for all compounds tested. 

4.3 Assay Results and Discussion 

For octyl salicylate, the highest concentration that could be tested in the assays was 100 µM.  No 
precipitation was observed at time of exposure.  Cytotoxicity greater than 20% was not observed 
in any of the three runs at any of the concentrations tested.  Precipitation was observed in the 
wells at the 100 µM exposure concentration following the 48 hour exposure period in all three 
runs. Induction or inhibition of testosterone was not observed in Runs 3 or 4 after octyl 
salicylate exposure. Statistically significant induction of testosterone was observed at 100 µM 
octyl salicylate in Run 2. Statistically significant induction of estradiol was observed at 10 and 
100 µM octyl salicylate in Run 2 and at 100 µM in Run 3.  Inhibition of estradiol was observed 
at 0.0001, 0.001, 0.01, and 1 µM octyl salicylate in Run 3.  When the octyl salicylate results for 
Run 3 were normalized to cell viability, the noted increases and decreases in estradiol were no 
longer statistically significant.  Induction or inhibition of estradiol was not observed at any 
concentrations in Run 4. 

The highest concentration of oxybenzone that could be tested in the assays was 100 µM.  No 
precipitation of the compound was observed at time of exposure.  Cytotoxicity greater than 20% 
was not observed in any of the three runs at any of the concentrations tested.  Precipitation was 
observed in the wells at 100 µM following the 48 hour exposure period in two of the three runs 
(Runs 3 and 4). Statistically significant induction of testosterone was observed at the 100 µM 
concentration for oxybenzone in all three runs of the assay.  Statistically significant estradiol 
induction was observed at 10 and 100 µM in Runs 2 and 3 and at 0.1, 1, 10, and 100 µM in Run 
4. 

For octocrylene, the highest concentration that could be tested in the assays was 1 µM in Runs 2 
and 4, and 100 µM in Run 3. Cytotoxicity greater than 20% was observed at 10 and 100 µM in 
Runs 2 and 4. The cytotoxic concentrations were omitted from the statistical analysis. No 
precipitation was observed at time of exposure at any of the concentrations tested.  Precipitation 
was observed in the wells at 100 µM following the 48 hour exposure period in all three runs.  No 
statistically significant effects on estradiol or testosterone were observed in Run 2 at any of the 
concentrations tested. In Run 3, statistically significant inhibition of testosterone and estradiol 
were observed at the 10 and 100 µM octocrylene doses.  When the Run 3 results were 
normalized to cell viability, statistically significant inhibition of testosterone was observed at 
100 µM and statistically significant inhibition of estradiol was observed at 100 µM.  After 
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normalization, a statistically significant increase in estradiol was observed at 1 µM.  In Run 4, 
statistically significant induction of estradiol was observed at the 1 µM concentration. 

For octylmethoxycinnamate, the highest concentration that could be tested in the assays was 0.1 
µM in Run 1 and 100 µM in all Runs 2 and 3. Precipitation was observed prior to dosing in Run 
1 at the 1, 10, and 100 µM concentrations. These concentrations were omitted from the 
statistical analysis.  Cytotoxicity greater than 20% was not observed in any of the three runs at 
any of the concentrations tested. No statistically significant effects were observed on 
testosterone or estradiol production at any of the concentrations that could be analyzed in any of 
the three runs.  

5.0 CONCLUSIONS 

Octyl salicylate treatment resulted in variable effects on testosterone and estradiol production.  
Statistically significant effects on hormone production were observed; however, the results were 
not consistent across the three independent runs of the assay.  Based on the data interpretation 
procedure outlined in the OECD test guideline (Test Guideline 456), octyl salicylate is negative 
for effects on testosterone as statistically significant effects were observed at one concentration 
in one run of the assay. The statistically significant effects were not confirmed in subsequent 
runs. Octyl salicylate treatment was associated with statistically significant increases in estradiol 
in two of the three runs of the assay (10 and 100 µM in Run 2; 100 µM in Run 3). When the 
results for Run 3 were normalized to cell viability, the noted changes in estradiol were no longer 
statistically significant.  The statistically significant effects were not consistent across the three 
runs; however, a trend was observed where increased estradiol concentrations coincided with 
increasing exposure concentration of octyl salicylate. 

For oxybenzone, statistically significant induction of testosterone and estradiol was observed in 
all three runs of the assay. For testosterone, statistically significant induction was observed at 
the highest concentration tested (100 µM) in all three runs.  Based on the criteria outlined in 
OECD Test Guideline 456, the effects of oxybenzone on testosterone in each run would be 
classified as equivocal.  The equivocal results could be clarified with additional runs of the 
steroidogenesis assay with a narrower concentration range around the 100 µM oxybenzone dose.  
For estradiol, statistically significant induction was observed at the two highest concentrations 
(10 and 100 µM) tested in Runs 2 and 3 and at the four highest concentrations tested in Run 4 
(0.1, 1, 10, and 100 µM). Based on the data interpretation criteria outlined in the OECD test 
guideline for the assay, oxybenzone would be classified as positive in the steroidogenesis assay 
for effects on estradiol.   

Octocrylene exposure resulted in variable effects on testosterone and estradiol.  No statistically 
significant effects on testosterone or estradiol were observed in one run of the assay (Run 2).  
Inhibition of testosterone and estradiol was observed at two exposures in one run (Run 3), while 
induction of estradiol was observed at one exposure concentration in the remaining run (Run 4).  
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Because of cytotoxicity the two highest exposure concentrations of octocrylene could be 
analyzed in only one of the three runs of the assay.  No statistically significant effects on 
testosterone were identified at any of the concentrations that could be analyzed in all three runs 
of the assay (0.0001 – 1 µM). Statistically significant reductions in testosterone were observed 
at the two highest octocrylene concentrations tested (10 and 100 µM) in one run; however, 
theses concentrations also showed reduced viability to 81 and 89% of vehicle controls, 
respectively.  For estradiol, statistically significant reductions were also observed at the two 
highest octocrylene concentrations tested in one run.  As with the testosterone results these 
effects were observed at concentrations where the viability was reduced to 81 and 89% of 
vehicle controls, respectively. A statistically significant increase in estradiol was observed at the 
1 µM concentration in one run of the assay (Run 4).  After normalization to cell viability, a 
statistically significant increase in estradiol was observed in a second run as well (Run 3). 

No statistically significant effects on testosterone or estradiol production were observed at any of 
the concentrations that could be analyzed after octylmethoxycinnamate exposure.  Based on the 
data interpretation criteria outlined in the OECD test guideline, octylmethoxycinnamate is 
negative in the steroidogenesis assay. 
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TABLE 1 Results of MTT Cell Viability Assay – QC Plate 

Condition 

Cell Viability – 
Run 1 

(% of SC) 

Cell Viability -
Run 2 

(% of SC) 

Cell Viability – 
Run 3 

(% of SC) 

Cell Viability – 
Run 4 

(% of SC) 

Mean SD Mean SD Mean SD Mean SD 
Blank 100.4 4.97 104.3 2.69 104.3 2.81 100.7 3.98 

Background 94.7 2.09 95.4 4.14 102.5 1.79 98.9 0.94 
SC + Methanol 9.1 1.98 5.6 2.51 11.4 1.99 5.1 0.14 

Forskolin 1 µM * 101.9 1.19 107.8 1.52 109.3 1.17 105.0 1.55 
Forskolin 10 µM 97.5 4.35 107.0 2.43 108.5 4.17 102.4 2.58 

Prochloraz 0.1 µM 93.5 1.49 98.3 2.20 101.2 0.47 100.7 0.86 
Prochloraz 1 µM 94.0 3.07 99.4 1.19 101.5 0.78 99.5 2.37 

SC = Solvent Control 
SD = Standard Deviation 
*Forskolin concentration in Run 1 was 3.33 µM.  Protocol deviation is attached in Appendix 12. 
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TABLE 2 Results of MTT Cell Viability Assay – Octyl Salicylate 

Concentration (µM) 

Cell Viability – 
Run 2 

(% of SC) 

Cell Viability – 
Run 3 

(% of SC) 

Cell Viability – 
Run 4 

(% of SC) 
Mean SD Mean SD Mean SD 

0.0001 102.8 1.51 92.7 2.05 96.5 2.90 
0.001 101.0 0.78 92.3 0.72 98.5 0.23 
0.01 101.7 0.68 95.1 1.19 99.2 1.01 
0.1 99.2 1.05 97.2 2.31 99.2 2.40 
1 102.1 2.89 94.3 2.45 92.9 2.20 
10 101.5 3.54 92.0 2.27 97.5 1.40 
100 99.8 1.11 92.6 1.30 93.6 2.01 

SD = Standard Deviation 
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TABLE 3 Results of MTT Cell Viability Assay - Oxybenzone 

Concentration (µM) 

Cell Viability – 
Run 2 

(% of SC) 

Cell Viability – 
Run 3 

(% of SC) 

Cell Viability – 
Run 4 

(% of SC) 
Mean SD Mean SD Mean SD 

0.0001 98.0 0.53 96.2 0.85 95.2 1.51 
0.001 95.1 0.53 92.6 1.22 96.8 1.28 
0.01 95.7 1.42 94.8 1.59 96.3 1.05 
0.1 97.8 1.03 95.6 2.58 98.7 0.96 
1 97.6 0.32 93.6 3.88 94.3 2.48 
10 95.5 2.09 93.2 2.33 95.4 1.00 
100 91.2 2.09 88.6 5.84 92.6 2.17 

SD = Standard Deviation 
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TABLE 4 Results of MTT Cell Viability Assay - Octocrylene 

Concentration (µM) 

Cell Viability – 
Run 2 

(% of SC) 

Cell Viability – 
Run 3 

(% of SC) 

Cell Viability – 
Run 4 

(% of SC) 
Mean SD Mean SD Mean SD 

0.0001 100.3 1.92 91.8 3.01 96.4 3.78 
0.001 98.8 1.43 94.2 1.46 96.8 1.54 
0.01 98.1 1.41 97.3 2.94 98.8 2.51 
0.1 101.1 1.19 99.8 0.95 99.1 1.10 
1 97.9 0.54 93.9 3.31 95.8 3.33 
10 73.7* 1.31 81.0 3.10 78.4* 1.23 
100 66.0* 0.87 89.0 5.55 77.5* 3.70 

SD = Standard Deviation 

*Concentrations omitted from statistical analysis because of cytotoxicity. 
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TABLE 5 Results of MTT Cell Viability Assay - Octylmethoxycinnamate 

Concentration (µM) 

Cell Viability – 
Run 1 

(% of SC) 

Cell Viability – 
Run 2 

(% of SC) 

Cell Viability – 
Run 3 

(% of SC) 
Mean SD Mean SD Mean SD 

0.0001 94.8 2.94 97.9 1.83 91.3 3.00 
0.001 95.7 0.61 98.6 0.75 93.9 2.10 
0.01 98.2 1.51 100.1 0.87 96.7 0.79 
0.1 98.5 3.89 101.1 0.57 98.4 0.66 
1 90.7 4.20 98.7 1.74 94.3 5.82 
10 94.1 4.67 96.9 1.74 95.0 1.19 
100 99.8 2.27 100.9 3.97 107.6 6.84 

SD = Standard Deviation 
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TABLE 6 QC Plate Raw Data and Fold Change Results – Testosterone 

Average Testosterone 
(pg/mL) 

Testosterone Fold Change 
over SC 

Testosterone Fold Change 
over SC –  

Background Subtracted 
Concentration Run 

1 
Run 

2 
Run 

3 
Run 

4 
Run 

1 
Run 

2 
Run 

3 
Run 

4 
Run 

1 
Run 

2 
Run 

3 
Run 

4 
Background 1056  1135  1073 1262 0.49 0.45 0.57 0.54 N/A* N/A* N/A* N/A* 
Blank 2174  2581  1873 2304 1.01 1.03 1.00 0.99 1.03 1.05 1.00 0.97 
DMSO 2143  2511  1874 2339 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1 µM 
Forskolin** 2930  3764  2595 3120 1.37 1.50 1.38 1.33 1.73 1.91 1.90 1.73 
10 µM 
Forskolin 3349  4751  3019 3780 1.56 1.89 1.61 1.62 2.11 2.63 2.43 2.34 
0.1 µM 
Prochloraz 1914  1816  1149 1818 0.89 0.72 0.61 0.78 N/A* N/A* N/A* N/A* 
1 µM 
Prochloraz 1009  1188  501  1153 0.47 0.47 0.27 0.49 N/A* N/A* N/A* N/A* 
For forskolin induction of testosterone, background hormone concentration is subtracted from all other 

concentrations prior to calculating fold change values. 

*N/A = not applicable 

**Forskolin concentration in Run 1 was 3.33 µM.  Protocol deviation is attached in Appendix 12. 
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TABLE 7 QC Plate Raw Data and Fold Change Results – Estradiol 

Average Estradiol (pg/mL) Estradiol Fold Change over SC 
Concentration Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4 
Background 72 41 56 77 0.47 0.21 0.31 0.35 
Blank 158 208 182 228 1.04 1.04 1.01 1.02 
DMSO 153 200 179 223 1.00 1.00 1.00 1.00 
1 µM Forskolin* 1787 1343 1254 1538 11.69 6.72 7.01 6.91 
10 µM Forskolin 2002 2116 1661 2477 13.10 10.60 9.28 11.13 
0.1 µM Prochloraz 148 133 104 171 0.97 0.67 0.58 0.77 
1 µM Prochloraz 68 57 52 83 0.45 0.29 0.29 0.37 

*Forskolin concentration in Run 1 was 3.33 µM.  Protocol deviation is attached in Appendix 12. 
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TABLE 8 Quality Control Plate Results for Testosterone 

Run 1 Run 2 Run 3 Run 4 
Basal Production – 

Blank Wells 
2174 pg/mL 2581 pg/mL 1873 pg/mL 2304 pg/mL 

Basal Production – 
Solvent Control Wells 

2143 pg/mL 2511 pg/mL 1874 pg/mL 2339 pg/mL 

Induction 
(10 µM Forskolin) 

2 3 2 2 

Inhibition 
(1 µM Prochloraz) 

0.5 0.5 0.3 0.5 

For forskolin induction of testosterone, background hormone concentration is subtracted from all 
other concentrations prior to calculating fold change values. 
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TABLE 9 Quality Control Plate Results for Estradiol 

Run 1 Run 2 Run 3 Run 4 
Basal Production – 

Blank Wells 
158 pg/mL 208 pg/mL 182 pg/mL 228 pg/mL 

Basal Production – 
Solvent Control Wells 

153 pg/mL 200 pg/mL 179 pg/mL 223 pg/mL 

Induction 
(10 µM Forskolin) 

13.1 10.6 9.3 11.1 

Inhibition 
(1 µM Prochloraz) 

0.4 0.3 0.3 0.4 
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TABLE 10 Octyl Salicylate – Results for Testosterone  

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 0.96 0.04 0.96 0.03 0.99 0.03 
0.001 0.98 0.02 0.95 0.01 0.99 0.02 
0.01 0.96 0.01 0.99 0.04 1.01 0.03 
0.1 0.99 0.02 1.00 0.02 1.03 0.02 
1 1.01 0.05 0.98 0.01 1.04 0.04 
10 0.97 0.03 0.98 0.03 0.99 0.01 
100 1.11*† 0.04 0.99† 0.02 1.05† 0.02 

SC = Solvent Control 
SD = Standard Deviation 
*Denotes statistical significance (p≤0.05). 
†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 11 Octyl Salicylate – Results for Estradiol  

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 0.89 0.02 0.91* 0.01 0.97 0.03 
0.001 0.92 0.07 0.94* 0.01 0.95 0.00 
0.01 0.94 0.04 0.95* 0.01 0.97 0.01 
0.1 0.95 0.05 0.97 0.00 1.03 0.06 
1 1.02 0.04 0.93* 0.02 0.98 0.03 
10 1.14* 0.04 1.04 0.02 1.05 0.02 
100 1.97*† 0.10 1.24*† 0.02 1.34† 0.05 

SC = Solvent Control 
SD = Standard Deviation 
*Denotes statistical significance (p≤0.05). 
†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 12 Oxybenzone – Results for Testosterone  

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 0.95 0.05 1.02 0.08 1.02 0.05 
0.001 0.90 0.00 0.99 0.02 0.99 0.00 
0.01 0.97 0.05 0.98 0.02 0.99 0.04 
0.1 0.97 0.07 1.01 0.07 1.08 0.01 
1 0.95 0.05 0.98 0.02 1.04 0.02 
10 1.02 0.03 1.03 0.05 1.07 0.03 
100 1.30* 0.08 1.21*† 0.05 1.32*† 0.01 

SC = Solvent Control 
SD = Standard Deviation 
*Denotes statistical significance (p≤0.05). 
†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 13 Oxybenzone – Results for Estradiol  

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 0.93 0.01 0.97 0.03 0.99 0.02 
0.001 0.90 0.02 0.98 0.01 1.00 0.02 
0.01 0.97 0.06 0.97 0.02 1.01 0.05 
0.1 0.92 0.02 0.98 0.04 1.11* 0.04 
1 1.07 0.07 1.06 0.03 1.13* 0.00 
10 1.52* 0.05 1.43* 0.02 1.52* 0.06 
100 2.27* 0.17 1.79*† 0.04 2.08*† 0.08 

SC = Solvent Control 
SD = Standard Deviation 
*Denotes statistical significance (p≤0.05). 
†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 14 Octocrylene – Results for Testosterone 

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 1.05 0.10 0.97 0.02 0.95 0.03 
0.001 1.00 0.06 0.93 0.05 0.94 0.03 
0.01 0.94 0.01 1.02 0.05 0.95 0.02 
0.1 1.00 0.06 1.04 0.02 0.96 0.02 
1 1.03 0.03 0.97 0.04 0.98 0.03 
10 N/A** N/A** 0.74* 0.03 N/A** N/A** 
100 N/A**† N/A** 0.67*† 0.03 N/A** N/A**† 

SC = Solvent Control 

SD = Standard Deviation 

*Denotes statistical significance (p≤0.05). 

**N/A = concentration omitted from statistical analysis because of cytotoxicity greater than 20% 

†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 15 Octocrylene – Results for Estradiol 

Concentration 
(µM) 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Fold Change over SC 
Run 4 

Mean SD Mean SD Mean SD 

0.0001 1.01 0.07 1.02 0.01 1.00 0.04 
0.001 1.00 0.05 0.98 0.05 0.98 0.04 
0.01 0.97 0.02 1.02 0.05 1.00 0.01 
0.1 1.04 0.05 1.04 0.02 0.99 0.03 
1 1.07 0.06 1.06 0.06 1.13* 0.07 
10 N/A** N/A** 0.87* 0.03 N/A** N/A** 
100 N/A**† N/A** 0.75*† 0.02 N/A** N/A**† 

SC = Solvent Control 

SD = Standard Deviation 

*Denotes statistical significance (p≤0.05). 

**N/A = concentration omitted from statistical analysis because of cytotoxicity greater than 20% 

†Precipitation observed under the microscope after the 48 hour exposure at this concentration. 
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TABLE 16 Octylmethoxycinnamate – Results for Testosterone  

Concentration 
(µM) 

Fold Change over SC 
Run 1 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Mean SD Mean SD Mean SD 

0.0001 0.96 0.15 1.13 0.06 1.00 0.12 
0.001 0.98 0.01 1.04 0.11 1.01 0.11 
0.01 0.98 0.04 0.99 0.05 0.91 0.06 
0.1 0.94 0.01 1.05 0.12 0.91 0.04 
1 N/A** N/A** 1.13 0.09 0.96 0.01 
10 N/A** N/A** 0.97 0.07 0.90 0.12 
100 N/A** N/A** 1.02 0.14 0.92 0.09 

SC = Solvent Control 
SD = Standard Deviation 
**N/A = concentration omitted from statistical analysis based on solubility results 
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TABLE 17 Octylmethoxycinnamate – Results for Estradiol  

Concentration 
(µM) 

Fold Change over SC 
Run 1 

Fold Change over SC 
Run 2 

Fold Change over SC 
Run 3 

Mean SD Mean SD Mean SD 

0.0001 0.90 0.13 1.11 0.04 1.02 0.10 
0.001 0.95 0.03 1.03 0.09 1.01 0.10 
0.01 0.97 0.04 1.06 0.05 0.95 0.06 
0.1 0.97 0.06 1.07 0.16 0.96 0.05 
1 N/A** N/A** 1.13 0.03 1.04 0.02 
10 N/A** N/A** 1.04 0.12 1.03 0.09 
100 N/A** N/A** 1.14 0.16 1.15 0.11 

SC = Solvent Control 
SD = Standard Deviation 
**N/A = concentration omitted from statistical analysis based on solubility results 
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TABLE 18 Octyl Salicylate – Run 3 Results Normalized to Percent Viability  

Concentration (µM) 

Testosterone Fold Change over SC  
Normalized to Percent Viability 

Run 3 

Estradiol Fold Change over SC 
Normalized to Percent Viability  

Run 3 
Mean SD Mean SD 

0.0001 1.03 0.04 0.98 0.02 
0.001 1.03 0.02 1.02 0.02 
0.01 1.04 0.03 1.00 0.02 
0.1 1.03 0.02 1.00 0.03 
1 1.04 0.02 0.98 0.03 
10 1.07 0.05 1.13 0.04 
100 1.07 0.01 1.34 0.01 

SC = Solvent Control 
SD = Standard Deviation 
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TABLE 19 Octocrylene – Run 3 Results Normalized to Percent Viability  

Concentration (µM) 

Testosterone Fold Change over SC  
Normalized to Percent Viability 

Run 3 

Estradiol Fold Change over SC 
Normalized to Percent Viability  

Run 3 
Mean SD Mean SD 

0.0001 1.06 0.01 1.11 0.04 
0.001 0.99 0.07 1.04 0.07 
0.01 1.05 0.06 1.05 0.07 
0.1 1.04 0.02 1.05 0.02 
1 1.03 0.07 1.13* 0.09 

10 0.92 0.02 1.08 0.03 
100 0.76* 0.06 0.84* 0.04 

SC = Solvent Control 
SD = Standard Deviation 
*Denotes statistical significance (p≤0.05) 
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FIGURE 1 Octyl Salicylate – MTT Cell Viability Results 
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FIGURE 2 Oxybenzone – MTT Cell Viability Results 
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FIGURE 3 Octocrylene – MTT Cell Viability Results 
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FIGURE 4 Octylmethoxycinnamate – MTT Cell Viability Results 
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FIGURE 5 Octyl Salicylate – Testosterone Fold Change 
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FIGURE 6 Octyl Salicylate – Estradiol Fold Change 
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FIGURE 7 Oxybenzone – Testosterone Fold Change 
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FIGURE 8 Oxybenzone – Estradiol Fold Change 
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FIGURE 9 Octocrylene – Testosterone Fold Change 
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FIGURE 10 Octocrylene – Estradiol Fold Change 
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FIGURE 11 Octylmethoxycinnamate – Testosterone Fold Change 
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FIGURE 12 Octylmethoxycinnamate – Estradiol Fold Change 
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APPENDIX 1 Raw Data – Octyl Salicylate (Run 2) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,791 
2,608 
2,811 

2,789 
2,622 
2,677 

2,799 
2,814 
2,730 

2,793 
2,682 
2,739 

5.11 
114.87 
67.55 

1.83E-01 
4.28E+00 
2.47E+00 

0.01 
0.1 

1 
10 

2,691 
2,835 
2,664 
2,778 

2,652 
2,722 
2,955 
2,626 

2,688 
2,765 
2,811 
2,691 

2,677 
2,774 
2,810 
2,699 

21.38 
57.31 
145.86 
76.61 

7.99E-01 
2.07E+00 
5.19E+00 
2.84E+00 

100 3,044 3,219 3,001 3,088 115.54 3.74E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

251 
228 
250 

248 
221 
228 

254 
220 
216 

251 
223 
231 

2.76 
4.58 

17.22 

1.10E+00 
2.05E+00 
7.45E+00 

0.01 
0.1 

1 

246 
253 
244 

236 
235 
264 

225 
226 
257 

236 
238 
255 

10.51 
13.72 
9.79 

4.46E+00 
5.77E+00 
3.84E+00 

10 278 281 296 285 9.72 3.41E+00 
100 481 523 480 495 24.86 5.03E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.463 
0.466 
0.452 
0.462 
0.451 
0.450 
0.476 
0.455 

0.443 
0.456 
0.455 
0.456 
0.442 
0.456 
0.450 
0.450 

0.447 
0.469 
0.459 
0.458 
0.449 
0.475 
0.447 
0.445 

0.451 
0.464 
0.455 
0.459 
0.447 
0.460 
0.458 
0.450 

0.01 
0.01 
0.00 
0.00 
0.00 
0.01 
0.02 
0.01 

2.35E+00 
1.47E+00 
7.71E-01 
6.66E-01 
1.06E+00 
2.84E+00 
3.48E+00 
1.11E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 1 Raw Data – Octyl Salicylate (Run 3) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

1,926 
1,903 
1,860 

1,835 
1,797 
1,839 

2,043 
1,849 
1,827 

1,935 
1,850 
1,842 

104.50 
52.84 
16.67 

5.40E+00 
2.86E+00 
9.05E-01 

0.01 
0.1 

1 
10 

2,002 
1,915 
1,883 
1,861 

1,854 
1,915 
1,873 
1,958 

1,900 
1,970 
1,909 
1,872 

1,919 
1,933 
1,888 
1,897 

75.88 
31.94 
18.89 
52.72 

3.95E+00 
1.65E+00 
1.00E+00 
2.78E+00 

100 1,915 1,892 1,965 1,924 37.37 1.94E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

171 
156 
163 

162 
152 
159 

178 
157 
160 

170 
155 
161 

7.81 
2.25 
2.33 

4.59E+00 
1.45E+00 
1.45E+00 

0.01 
0.1 

1 

162 
166 
154 

161 
165 
160 

163 
164 
159 

162 
165 
158 

1.33 
0.84 
2.99 

8.20E-01 
5.08E-01 
1.90E+00 

10 175 179 179 178 2.60 1.46E+00 
100 211 208 214 211 3.13 1.49E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.336 
0.290 
0.292 
0.308 
0.302 
0.297 
0.302 
0.297 

0.313 
0.295 
0.296 
0.302 
0.313 
0.296 
0.289 
0.291 

0.309 
0.303 
0.296 
0.301 
0.316 
0.310 
0.290 
0.299 

0.319 
0.296 
0.295 
0.304 
0.310 
0.301 
0.294 
0.296 

0.01 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
0.00 

4.56E+00 
2.22E+00 
7.84E-01 
1.25E+00 
2.38E+00 
2.59E+00 
2.46E+00 
1.41E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 1 Raw Data – Octyl Salicylate (Run 4) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,388 
2,371 
2,397 

2,426 
2,316 
2,408 

2,396 
2,449 
2,308 

2,403 
2,379 
2,371 

20.24 
66.72 
54.65 

8.42E-01 
2.81E+00 
2.31E+00 

0.01 
0.1 

1 
10 

2,352 
2,425 
2,439 
2,391 

2,496 
2,526 
2,478 
2,355 

2,416 
2,504 
2,609 
2,374 

2,421 
2,485 
2,509 
2,373 

72.16 
53.24 
88.74 
18.00 

2.98E+00 
2.14E+00 
3.54E+00 
7.58E-01 

100 2,551 2,474 2,523 2,516 39.12 1.55E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

214 
203 
203 

217 
202 
201 

208 
214 
202 

213 
206 
202 

4.80 
6.83 
1.05 

2.26E+00 
3.31E+00 
5.19E-01 

0.01 
0.1 

1 

208 
206 
203 

207 
231 
206 

205 
221 
216 

207 
219 
208 

1.54 
12.53 
6.57 

7.47E-01 
5.71E+00 
3.15E+00 

10 218 226 225 223 4.26 1.91E+00 
100 279 280 297 285 10.00 3.51E+00 

MTT 


Dose [uM] a 
Abso  Va

b 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.432 
0.405 
0.426 
0.435 
0.436 
0.412 
0.427 
0.410 

0.431 
0.420 
0.427 
0.427 
0.418 
0.393 
0.426 
0.396 

0.438 
0.430 
0.428 
0.428 
0.436 
0.404 
0.416 
0.412 

0.434 
0.418 
0.427 
0.430 
0.430 
0.403 
0.423 
0.406 

0.00 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 

8.73E-01 
3.01E+00 
2.34E-01 
1.01E+00 
2.42E+00 
2.37E+00 
1.44E+00 
2.15E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 2 Raw Data – Oxybenzone (Run 2) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

3,333 
2,790 
2,719 

2,887 
2,786 
2,705 

2,822 
3,046 
2,731 

3,014 
2,874 
2,718 

277.96 
148.85 
13.45 

9.22E+00 
5.18E+00 
4.95E-01 

0.01 
0.1 

1 
10 

3,076 
2,831 
2,722 
3,134 

2,797 
2,745 
2,844 
2,984 

2,868 
3,156 
3,004 
3,094 

2,914 
2,911 
2,857 
3,071 

145.24 
217.03 
141.20 
77.58 

4.99E+00 
7.46E+00 
4.94E+00 
2.53E+00 

100 4,147 3,662 3,943 3,917 243.70 6.22E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

294 
258 
249 

263 
251 
250 

263 
254 
240 

273 
254 
246 

18.14 
3.38 
5.38 

6.64E+00 
1.33E+00 
2.18E+00 

0.01 
0.1 

1 

285 
252 
273 

262 
244 
292 

252 
254 
312 

266 
250 
292 

16.79 
5.06 

19.31 

6.30E+00 
2.02E+00 
6.61E+00 

10 419 402 429 416 13.79 3.31E+00 
100 663 569 629 620 47.73 7.70E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.494 
0.467 
0.458 
0.461 
0.472 
0.466 
0.468 
0.447 

0.477 
0.472 
0.453 
0.451 
0.471 
0.468 
0.448 
0.438 

0.467 
0.470 
0.456 
0.464 
0.463 
0.469 
0.457 
0.427 

0.479 
0.470 
0.456 
0.459 
0.469 
0.468 
0.458 
0.437 

0.01 
0.00 
0.00 
0.01 
0.00 
0.00 
0.01 
0.01 

2.85E+00 
5.36E-01 
5.52E-01 
1.48E+00 
1.05E+00 
3.27E-01 
2.19E+00 
2.29E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 2 Raw Data – Oxybenzone (Run 3) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

1,979 
1,963 
1,951 

1,920 
1,851 
1,940 

1,914 
2,144 
1,870 

1,938 
1,986 
1,920 

35.71 
147.80 
43.76 

1.84E+00 
7.44E+00 
2.28E+00 

0.01 
0.1 

1 
10 

1,945 
2,108 
1,890 
2,104 

1,874 
1,876 
1,866 
1,967 

1,870 
1,902 
1,933 
1,912 

1,896 
1,962 
1,896 
1,994 

42.04 
126.97 
33.82 
98.76 

2.22E+00 
6.47E+00 
1.78E+00 
4.95E+00 

100 2,364 2,235 2,435 2,345 101.58 4.33E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

186 
180 
184 

189 
176 
182 

184 
186 
180 

186 
181 
182 

2.32 
4.79 
1.70 

1.25E+00 
2.65E+00 
9.34E-01 

0.01 
0.1 

1 

183 
190 
196 

176 
178 
191 

183 
181 
204 

180 
183 
197 

4.01 
6.55 
6.46 

2.22E+00 
3.58E+00 
3.29E+00 

10 270 265 262 266 4.14 1.56E+00 
100 330 327 341 333 7.41 2.23E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.308 
0.297 
0.286 
0.298 
0.297 
0.292 
0.298 
0.278 

0.307 
0.302 
0.285 
0.289 
0.305 
0.302 
0.286 
0.256 

0.317 
0.298 
0.292 
0.297 
0.289 
0.278 
0.285 
0.292 

0.311 
0.299 
0.288 
0.295 
0.297 
0.291 
0.290 
0.275 

0.01 
0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.02 

1.77E+00 
8.85E-01 
1.32E+00 
1.67E+00 
2.69E+00 
4.15E+00 
2.50E+00 
6.59E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 2 Raw Data – Oxybenzone (Run 4) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,481 
2,596 
2,403 

2,389 
2,354 
2,387 

2,381 
2,442 
2,410 

2,417 
2,464 
2,400 

55.16 
122.64 
11.69 

2.28E+00 
4.98E+00 
4.87E-01 

0.01 
0.1 

1 
10 

2,513 
2,600 
2,528 
2,543 

2,379 
2,599 
2,541 
2,522 

2,302 
2,643 
2,460 
2,664 

2,398 
2,614 
2,509 
2,576 

106.68 
24.75 
43.30 
76.60 

4.45E+00 
9.47E-01 
1.73E+00 
2.97E+00 

100 3,183 3,168 3,214 3,188 23.45 7.36E-01 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

222 
223 
229 

222 
218 
220 

228 
227 
223 

224 
222 
224 

3.18 
4.55 
4.30 

1.42E+00 
2.04E+00 
1.92E+00 

0.01 
0.1 

1 

231 
258 
253 

234 
241 
254 

214 
244 
254 

227 
248 
254 

10.92 
9.38 
1.02 

4.82E+00 
3.79E+00 
4.01E-01 

10 326 342 351 340 12.48 3.67E+00 
100 462 451 485 466 17.33 3.72E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.463 
0.408 
0.427 
0.420 
0.434 
0.415 
0.417 
0.392 

0.424 
0.413 
0.416 
0.423 
0.426 
0.398 
0.418 
0.410 

0.418 
0.421 
0.420 
0.414 
0.428 
0.418 
0.410 
0.406 

0.435 
0.414 
0.421 
0.419 
0.429 
0.410 
0.415 
0.403 

0.02 
0.01 
0.01 
0.00 
0.00 
0.01 
0.00 
0.01 

5.62E+00 
1.58E+00 
1.32E+00 
1.09E+00 
9.70E-01 
2.63E+00 
1.05E+00 
2.35E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 3 Raw Data – Octocrylene (Run 2) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,634 
3,215 
2,666 

2,958 
2,717 
2,733 

2,733 
2,788 
2,965 

2,775 
2,906 
2,788 

165.78 
269.53 
156.87 

5.97E+00 
9.27E+00 
5.63E+00 

0.01 
0.1 

1 
10 

2,609 
2,806 
2,771 
1,963 

2,576 
2,607 
2,847 
2,001 

2,616 
2,912 
2,950 
1,997 

2,600 
2,775 
2,856 
1,987 

21.43 
154.93 
89.78 
20.93 

8.24E-01 
5.58E+00 
3.14E+00 
1.05E+00 

100 1,528 1,618 1,667 1,605 70.60 4.40E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

234 
267 
235 

265 
233 
245 

243 
248 
261 

247 
249 
247 

16.10 
16.63 
13.24 

6.52E+00 
6.67E+00 
5.36E+00 

0.01 
0.1 

1 

244 
262 
252 

239 
240 
259 

235 
265 
278 

240 
256 
263 

4.77 
13.44 
13.75 

1.99E+00 
5.25E+00 
5.23E+00 

10 240 238 249 242 5.97 2.47E+00 
100 151 166 175 164 12.05 7.36E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.468 
0.457 
0.462 
0.456 
0.472 
0.456 
0.338 
0.305 

0.466 
0.473 
0.453 
0.451 
0.476 
0.459 
0.342 
0.305 

0.464 
0.472 
0.466 
0.464 
0.465 
0.454 
0.350 
0.312 

0.466 
0.467 
0.460 
0.457 
0.471 
0.456 
0.343 
0.307 

0.00 
0.01 
0.01 
0.01 
0.01 
0.00 
0.01 
0.00 

4.29E-01 
1.92E+00 
1.45E+00 
1.43E+00 
1.18E+00 
5.51E-01 
1.78E+00 
1.32E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 3 Raw Data – Octocrylene (Run 3) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

1,948 
1,923 
1,945 

1,863 
1,878 
1,813 

2,115 
1,951 
1,761 

1,975 
1,917 
1,840 

128.03 
36.91 
94.93 

6.48E+00 
1.92E+00 
5.16E+00 

0.01 
0.1 

1 
10 

1,979 
2,054 
1,959 
1,534 

1,938 
2,097 
1,830 
1,411 

2,132 
2,022 
1,961 
1,448 

2,017 
2,058 
1,917 
1,465 

102.51 
37.53 
75.06 
63.14 

5.08E+00 
1.82E+00 
3.92E+00 
4.31E+00 

100 1,397 1,328 1,268 1,331 64.53 4.85E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

169 
172 
175 

164 
175 
168 

180 
176 
157 

171 
175 
167 

8.11 
1.92 
8.96 

4.74E+00 
1.10E+00 
5.36E+00 

0.01 
0.1 

1 

168 
178 
181 

172 
183 
173 

184 
175 
192 

174 
179 
182 

8.37 
3.62 
9.69 

4.80E+00 
2.03E+00 
5.33E+00 

10 154 145 149 149 4.44 2.98E+00 
100 129 130 124 128 3.41 2.66E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.334 
0.299 
0.299 
0.324 
0.325 
0.294 
0.273 
0.276 

0.317 
0.286 
0.308 
0.305 
0.323 
0.315 
0.258 
0.308 

0.318 
0.305 
0.306 
0.314 
0.319 
0.301 
0.254 
0.278 

0.323 
0.297 
0.304 
0.314 
0.322 
0.303 
0.262 
0.287 

0.01 
0.01 
0.00 
0.01 
0.00 
0.01 
0.01 
0.02 

2.95E+00 
3.27E+00 
1.55E+00 
3.02E+00 
9.48E-01 
3.53E+00 
3.83E+00 
6.24E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 3 Raw Data – Octocrylene (Run 4) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,566 
2,372 
2,269 

2,394 
2,224 
2,229 

2,353 
2,361 
2,355 

2,437 
2,319 
2,284 

113.07 
82.41 
64.29 

4.64E+00 
3.55E+00 
2.81E+00 

0.01 
0.1 

1 
10 

2,326 
2,403 
2,387 
1,773 

2,250 
2,310 
2,317 
1,824 

2,347 
2,293 
2,483 
1,898 

2,308 
2,335 
2,395 
1,831 

50.88 
59.36 
83.05 
62.79 

2.20E+00 
2.54E+00 
3.47E+00 
3.43E+00 

100 1,794 1,727 1,640 1,720 77.13 4.48E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

206 
216 
203 

204 
200 
195 

212 
205 
212 

207 
207 
203 

3.90 
8.06 
8.12 

1.88E+00 
3.90E+00 
3.99E+00 

0.01 
0.1 

1 

209 
213 
231 

206 
206 
219 

209 
198 
250 

208 
206 
234 

1.50 
7.24 

15.48 

7.21E-01 
3.52E+00 
6.63E+00 

10 178 194 197 190 10.27 5.41E+00 
100 161 163 152 159 5.59 3.52E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.439 
0.423 
0.416 
0.438 
0.429 
0.397 
0.342 
0.321 

0.423 
0.397 
0.425 
0.423 
0.431 
0.419 
0.332 
0.352 

0.432 
0.427 
0.412 
0.417 
0.422 
0.424 
0.340 
0.330 

0.431 
0.416 
0.418 
0.426 
0.427 
0.413 
0.338 
0.334 

0.01 
0.02 
0.01 
0.01 
0.00 
0.01 
0.01 
0.02 

1.86E+00 
3.92E+00 
1.59E+00 
2.54E+00 
1.11E+00 
3.48E+00 
1.57E+00 
4.77E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 4 Raw Data – Octylmethoxycinnamate (Run 1) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,603 
2,531 
2,494 

2,555 
1,990 
NR 

2,372 
2,690 
2,442 

2,510 
2,404 
2,468 

121.79 
366.71 
36.85 

4.85E+00 
1.53E+01 
1.49E+00 

0.01 
0.1 

1 
10 

2,532 
2,335 
2,648 
2,417 

NR 
2,355 
2,642 
2,493 

2,403 
2,393 
2,753 
2,481 

2,468 
2,361 
2,681 
2,464 

91.31 
29.54 
62.52 
40.64 

3.70E+00 
1.25E+00 
2.33E+00 
1.65E+00 

100 2,456 2,635 2,971 2,687 261.29 9.72E+00 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

187 
183 
177 

190 
137 
NR 

171 
175 
170 

183 
165 
173 

9.92 
24.57 
4.91 

5.43E+00 
1.49E+01 
2.83E+00 

0.01 
0.1 

1 

182 
169 
188 

NR 
190 
181 

172 
171 
187 

177 
177 
185 

7.03 
11.84 
3.62 

3.96E+00 
6.70E+00 
1.96E+00 

10 187 188 187 187 0.39 2.09E-01 
100 222 241 250 237 14.30 6.02E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.441 
0.398 
0.414 
0.428 
0.414 
0.407 
0.431 
0.429 

0.422 
0.423 
0.419 
0.433 
0.424 
0.374 
0.405 
0.427 

0.441 
0.415 
0.415 
0.420 
0.447 
0.404 
0.391 
0.445 

0.435 
0.412 
0.416 
0.427 
0.428 
0.395 
0.409 
0.434 

0.01 
0.01 
0.00 
0.01 
0.02 
0.02 
0.02 
0.01 

2.52E+00 
3.10E+00 
6.36E-01 
1.54E+00 
3.95E+00 
4.62E+00 
4.96E+00 
2.27E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 4 Raw Data – Octylmethoxycinnamate (Run 2) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

2,283 
2,598 
2,250 

2,564 
2,573 
2,374 

2,255 
2,836 
2,732 

2,367 
2,669 
2,452 

170.67 
145.13 
250.15 

7.21E+00 
5.44E+00 
1.02E+01 

0.01 
0.1 

1 
10 

2,398 
2,217 
2,924 
2,125 

2,207 
2,468 
2,618 
2,274 

2,452 
2,798 
2,510 
2,471 

2,352 
2,494 
2,684 
2,290 

128.70 
291.48 
214.62 
173.44 

5.47E+00 
1.17E+01 
8.00E+00 
7.57E+00 

100 2,651 2,579 2,042 2,424 332.81 1.37E+01 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

194 
222 
191 

221 
219 
204 

190 
234 
228 

202 
225 
208 

17.12 
8.27 

18.64 

8.49E+00 
3.68E+00 
8.96E+00 

0.01 
0.1 

1 

216 
187 
235 

204 
212 
230 

222 
250 
222 

214 
216 
229 

9.23 
31.77 
6.60 

4.31E+00 
1.47E+01 
2.89E+00 

10 188 207 236 210 24.11 1.15E+01 
100 237 259 196 231 31.92 1.38E+01 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.466 
0.447 
0.459 
0.471 
0.469 
0.451 
0.460 
0.451 

0.465 
0.457 
0.456 
0.464 
0.470 
0.467 
0.450 
0.488 

0.466 
0.464 
0.463 
0.464 
0.474 
0.461 
0.444 
0.470 

0.466 
0.456 
0.459 
0.466 
0.471 
0.460 
0.451 
0.470 

0.00 
0.01 
0.00 
0.00 
0.00 
0.01 
0.01 
0.02 

1.24E-01 
1.87E+00 
7.65E-01 
8.67E-01 
5.62E-01 
1.76E+00 
1.79E+00 
3.94E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 4 Raw Data – Octylmethoxycinnamate (Run 3) 

Testosterone 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

1,921 
2,192 
1,850 

1,772 
2,082 
1,925 

2,325 
1,732 
2,278 

2,006 
2,002 
2,018 

286.22 
239.91 
228.62 

1.43E+01 
1.20E+01 
1.13E+01 

0.01 
0.1 

1 
10 

1,844 
1,798 
1,945 
1,930 

1,701 
1,755 
1,898 
1,528 

1,937 
1,897 
1,909 
1,969 

1,827 
1,817 
1,917 
1,809 

118.87 
72.37 
24.28 
244.03 

6.51E+00 
3.98E+00 
1.27E+00 
1.35E+01 

100 2,017 1,862 1,645 1,842 186.81 1.01E+01 

Estradiol 

Dose [uM] a 
pg/ml 

b c Avg. SD CV% 
SC 

0.0001 
0.001 

173 
190 
160 

155 
178 
168 

186 
155 
193 

171 
174 
174 

15.78 
17.86 
17.01 

9.21E+00 
1.02E+01 
9.80E+00 

0.01 
0.1 

1 

158 
161 
176 

156 
158 
176 

176 
173 
182 

163 
164 
178 

11.08 
8.20 
3.66 

6.78E+00 
5.00E+00 
2.06E+00 

10 180 160 189 177 15.02 8.50E+00 
100 216 197 178 197 18.81 9.55E+00 

MTT 


Dose [uM] a 
Abso  Va

B 
rbance lues 

c Avg. SD CV% 
SC 

0.0001 
0.001 

0.01 
0.1 

1 
10 

100 

0.332 
0.284 
0.294 
0.305 
0.315 
0.288 
0.306 
0.338 

0.313 
0.285 
0.306 
0.310 
0.311 
0.321 
0.299 
0.365 

0.308 
0.301 
0.295 
0.307 
0.312 
0.290 
0.300 
0.322 

0.318 
0.290 
0.298 
0.307 
0.313 
0.300 
0.302 
0.342 

0.01 
0.01 
0.01 
0.00 
0.00 
0.02 
0.00 
0.02 

3.99E+00 
3.29E+00 
2.23E+00 
8.19E-01 
6.66E-01 
6.17E+00 
1.26E+00 
6.36E+00 

MTT values are subtracted values (Absorbance570 – Absorbance650). 
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APPENDIX 5 QC Plate Raw Data – MTT 

Run 1 

Dose [uM] A 
Absorbance Va

b 
lues 

c Avg. SD CV% 
Blank 0.451 0.409 0.437 0.432 0.02 4.95E+00 
Background 0.417 0.407 0.399 0.408 0.01 2.21E+00 
DMSO 0.426 0.443 0.423 0.431 0.01 2.50E+00 
DMSO + MeOH 0.048 0.031 0.038 0.039 0.01 2.19E+01 
Forskolin 1 µM 0.433 0.443 0.440 0.439 0.01 1.17E+00 
Forskolin 10 µM 0.399 0.435 0.426 0.420 0.02 4.46E+00 
Prochloraz 0.1 µM 0.410 0.398 0.400 0.403 0.01 1.60E+00 
Prochloraz 1 µM 0.415 0.390 0.410 0.405 0.01 3.27E+00 

Run 2 
Dose [uM] A b c Avg. SD CV% 
Blank 0.496 0.475 0.474 0.482 0.01 2.58E+00 
Background 0.462 0.435 0.425 0.441 0.02 4.34E+00 
DMSO 0.461 0.451 0.474 0.462 0.01 2.50E+00 
DMSO + MeOH 0.039 0.020 0.018 0.026 0.01 4.52E+01 
Forskolin 1 µM 0.506 0.495 0.493 0.498 0.01 1.41E+00 
Forskolin 10 µM 0.482 0.504 0.497 0.494 0.01 2.27E+00 
Prochloraz 0.1 µM 0.463 0.456 0.443 0.454 0.01 2.24E+00 
Prochloraz 1 µM 0.463 0.453 0.462 0.459 0.01 1.20E+00 
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APPENDIX 5 QC Plate Raw Data – MTT (continued) 

Run 3 

Dose [uM] A 
Abs Values 

b 
orbance 

c Avg. SD CV% 
Blank 0.345 0.327 0.338 0.337 0.01 2.70E+00 
Background 0.324 0.334 0.334 0.331 0.01 1.75E+00 
DMSO 0.327 0.309 0.332 0.323 0.01 3.75E+00 
DMSO + MeOH 0.034 0.044 0.032 0.037 0.01 1.75E+01 
Forskolin 1 µM 0.350 0.351 0.357 0.353 0.00 1.07E+00 
Forskolin 10 µM 0.354 0.335 0.361 0.350 0.01 3.84E+00 
Prochloraz 0.1 µM 0.327 0.325 0.328 0.327 0.00 4.68E-01 
Prochloraz 1 µM 0.328 0.330 0.325 0.328 0.00 7.68E-01 

Run 4 

Dose [uM] A 
Abs Values 

b 
orbance 

c Avg. SD CV% 
Blank 0.389 0.407 0.421 0.406 0.02 3.95E+00 
Background 0.403 0.397 0.396 0.399 0.00 9.50E-01 
DMSO 0.408 0.388 0.413 0.403 0.01 3.28E+00 
DMSO + MeOH 0.021 0.021 0.020 0.021 0.00 2.79E+00 
Forskolin 1 µM 0.425 0.416 0.428 0.423 0.01 1.48E+00 
Forskolin 10 µM 0.416 0.401 0.421 0.413 0.01 2.52E+00 
Prochloraz 0.1 µM 0.408 0.402 0.408 0.406 0.00 8.53E-01 
Prochloraz 1 µM 0.395 0.412 0.396 0.401 0.01 2.38E+00 
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APPENDIX 6 QC Plate Raw Data - Testosterone 

Testosterone – Run 1 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 1109 997 1063 1056 56.62 5.36E+00 
Blank 2198 2212 2112 2174 54.21 2.49E+00 
DMSO 2202 2128 2101 2143 58.73 2.74E+00 
DMSO 2174 2053 2196 
Forskolin 1 µM 3008 2823 2960 2930 95.85 3.27E+00 
Forskolin 10 µM 3281 3345 3420 3349 69.77 2.08E+00 
Prochloraz 0.1 µM 1886 1906 1951 1914 33.50 1.75E+00 
Prochloraz 1 µM 1030 982 1017 1009 24.57 2.43E+00 

Testosterone – Run 2 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 1199 1073 1134 1135 62.68 5.52E+00 
Blank 2617 2555 2571 2581 32.52 1.26E+00 
DMSO 2518 2520 2580 2511 40.42 1.61E+00 
DMSO 2491 2458 2501 
Forskolin 1 µM 3798 3771 3723 3764 38.19 1.01E+00 
Forskolin 10 µM 4611 4670 4972 4751 193.65 4.08E+00 
Prochloraz 0.1 µM 1854 1772 1822 1816 41.51 2.29E+00 
Prochloraz 1 µM 1205 1241 1118 1188 63.16 5.32E+00 
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APPENDIX 6 QC Plate Raw Data - Testosterone 

Testosterone – Run 3 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 1121 1011 1088 1073 56.41 5.26E+00 
Blank 1929 1829 1862 1873 51.36 2.74E+00 
DMSO 1884 1875 1894 1874 15.52 8.28E-01 
DMSO 1880 1857 1855 
Forskolin 1 µM 2568 2558 2658 2595 55.08 2.12E+00 
Forskolin 10 µM 2977 3012 3067 3019 45.36 1.50E+00 
Prochloraz 0.1 µM 1220 1092 1136 1149 64.69 5.63E+00 
Prochloraz 1 µM 513 496 496 501 9.80 1.95E+00 

Testosterone – Run 4 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 1342 1208 1237 1262 70.61 5.59E+00 
Blank 2403 2248 2261 2304 85.86 3.73E+00 
DMSO 2335 2254 2535 2339 127.24 5.44E+00 
DMSO 2443 2201 2265 
Forskolin 1 µM 3142 3082 3137 3120 33.06 1.06E+00 
Forskolin 10 µM 3716 3532 4093 3780 285.62 7.56E+00 
Prochloraz 0.1 µM 1897 1749 1808 1818 74.53 4.10E+00 
Prochloraz 1 µM 1188 1133 1139 1153 30.34 2.63E+00 
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APPENDIX 7 QC Plate Raw Data - Estradiol 

Estradiol – Run 1 

Dose [uM] a 
pg/ml 
b c Avg. SD CV% 

Background 76 66 73 72 5.15 7.18E+00 
Blank 154 164 157 158 4.72 2.98E+00 
DMSO 150 155 163 153 6.02 3.94E+00 
DMSO 150 145 155 
Forskolin 1 µM 1795 1763 1802 1787 21.05 1.18E+00 
Forskolin 10 µM 1977 2025 2004 2002 23.83 1.19E+00 
Prochloraz 0.1 µM 143 152 149 148 4.43 2.99E+00 
Prochloraz 1 µM 68 69 68 68 0.57 8.40E-01 

Estradiol – Run 2 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 45 41 38 41 3.41 8.27E+00 
Blank 200 212 212 208 6.67 3.20E+00 
DMSO 201 211 207 200 12.31 6.16E+00 
DMSO 210 189 180 
Forskolin 1 µM 1287 1366 1375 1343 48.45 3.61E+00 
Forskolin 10 µM 2027 2116 2206 2116 89.49 4.23E+00 
Prochloraz 0.1 µM 144 128 127 133 9.55 7.17E+00 
Prochloraz 1 µM 59 60 54 57 3.37 5.87E+00 
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APPENDIX 7 QC Plate Raw Data - Estradiol 

Estradiol – Run 3 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 61 54 53 56 4.32 7.74E+00 
Blank 179 181 184 182 2.52 1.39E+00 
DMSO 173 179 185 179 5.19 2.90E+00 
DMSO 183 181 173 
Forskolin 1 µM 1234 1235 1292 1254 32.95 2.63E+00 
Forskolin 10 µM 1653 1676 1655 1661 12.95 7.80E-01 
Prochloraz 0.1 µM 109 102 103 104 3.85 3.69E+00 
Prochloraz 1 µM 51 51 54 52 1.56 3.00E+00 

Estradiol – Run 4 

Dose [uM] A 
pg/ml 
b c Avg. SD CV% 

Background 80 75 77 77 2.66 3.43E+00 
Blank 231 222 230 228 4.99 2.19E+00 
DMSO 225 213 231 223 7.75 3.48E+00 
DMSO 230 214 222 
Forskolin 1 µM 1540 1509 1566 1538 28.44 1.85E+00 
Forskolin 10 µM 2414 2389 2628 2477 131.32 5.30E+00 
Prochloraz 0.1 µM 177 165 172 171 6.07 3.55E+00 
Prochloraz 1 µM 83 85 82 83 1.61 1.93E+00 
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APPENDIX 8 Statistics – Octyl Salicylate (Run 2) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9503 0.2748 Shapiro-Wilk's (residuals) 0.9480 0.2453 
Levene's Test 2.0366 0.1131 Levene's Test 2.7915 0.0422 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) 0.9722 0.7220 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) 1.4055 0.2696 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) Results Below 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0047*
 1 - 0 1.0000
 0.1 - 0 1.0000
 0.001 - 0 0.9568
 10 - 0 0.6555
 0.0001 - 0 0.4996
 0.01 - 0 0.4615 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0000**
 10 - 0 0.0340**
 1 - 0 0.9991
 0.1 - 0 0.7358
 0.01 - 0 0.6154
 0.001 - 0 0.3600
 0.0001 - 0 0.0997 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 8 Statistics – Octyl Salicylate (Run 3) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9649 0.5448 Shapiro-Wilk's (residuals) 0.9439 0.1991 
Levene's Test 1.7375 0.1703 Levene's Test 1.8924 0.1377 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.1 - 0 1.0000
 100 - 0 1.0000
 0.01 - 0 0.9994
 10 - 0 0.9333
 1 - 0 0.8466
 0.0001 - 0 0.3275
 0.001 - 0 0.2531 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0000*
 10 - 0 0.1098
 0.1 - 0 0.3279
 0.01 - 0 0.0500*
 0.001 - 0 0.0228*
 1 - 0 0.0029*
 0.0001 - 0 0.0004* 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 8 Statistics – Octyl Salicylate (Run 3) - continued 

Statistics for testosterone and estradiol normalized to percent viability: 
Testosterone 

Test 
Statistic: 

p-value: Estradiol 
Test 

Statistic: 
p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9551 0.3480 Shapiro-Wilk's (residuals) 0.9484 0.2502 
Levene's Test 3.2359 0.0245 Levene's Test 4.0736 0.0095 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) N/A N/A Dunnett's Test (original data) N/A N/A 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) 0.9562 0.3666 Shapiro-Wilk’s (log residuals) 0.9496 0.2659 
Levene's Test (transformed data) 3.2706 0.0235 Levene's Test (transformed data) 4.0244 0.0100 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) Results Below Kruskal-Wallis (Dunn) Results Below 

Testosterone – Kruskal-Wallis (Dunn) Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.3972
 10 - 0 1.0000
 0.01 - 0 1.0000
 0.001 - 0 1.0000
 1 - 0 1.0000
 0.1 - 0 1.0000
 0.0001 - 0 1.0000 

Estradiol – Kruskal-Wallis (Dunn) Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0656
 10 - 0 0.2637
 0.001 - 0 1.0000
 0.01 - 0 1.0000
 0.1 - 0 1.0000
 1 - 0 1.0000
 0.0001 - 0 1.0000 
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APPENDIX 8 Statistics – Octyl Salicylate (Run 4) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9610 0.4580 Shapiro-Wilk's (residuals) 0.9617 0.4742 
Levene's Test 1.5491 0.2210 Levene's Test 2.9703 0.0338 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) N/A N/A 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) 0.9614 0.4664 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) 2.7392 0.0451 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) Results Below 

Testosterone - Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.1232
 1 - 0 0.1627
 0.1 - 0 0.3715
 0.01 - 0 0.9989
 0.0001 - 0 0.9922
 10 - 0 0.9770
 0.001 - 0 0.9677 

Estradiol – Kruskal-Wallis (Dunn) Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.7418
 10 - 0 1.0000
 0.1 - 0 1.0000
 1 - 0 1.0000
 0.01 - 0 1.0000
 0.0001 - 0 1.0000
 0.001 - 0 0.4527 
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APPENDIX 9 Statistics – Oxybenzone (Run 2) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9604 0.4467 Shapiro-Wilk's (residuals) 0.9264 0.0809 
Levene's Test 2.2734 0.0824 Levene's Test 3.2550 0.0240 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) N/A N/A 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) 0.9616 0.4712 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) 1.9021 0.1359 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) Results Below 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone - Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0001*
 10 - 0 0.9988
 0.01 - 0 0.9695
 0.1 - 0 0.9651
 0.0001 - 0 0.8711
 1 - 0 0.8032
 0.001 - 0 0.2466 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0000*
 10 - 0 0.0000*
 1 - 0 0.4584
 0.01 - 0 0.9839
 0.0001 - 0 0.4060
 0.1 - 0 0.2230
 0.001 - 0 0.1188 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 9 Statistics – Oxybenzone (Run 3) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9650 0.5458 Shapiro-Wilk's (residuals) 0.9494 0.2625 
Levene's Test 2.1618 0.0956 Levene's Test 1.4901 0.2398 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0003*
 10 - 0 0.9482
 0.0001 - 0 0.9766
 0.1 - 0 0.9995
 0.001 - 0 1.0000
 1 - 0 0.9890
 0.01 - 0 0.9889 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0000*
 10 - 0 0.0000*
 1 - 0 0.1088
 0.1 - 0 0.9223
 0.001 - 0 0.8181
 0.0001 - 0 0.6402
 0.01 - 0 0.5705 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 9 Statistics – Oxybenzone (Run 4) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9517 0.2952 Shapiro-Wilk's (residuals) 0.9724 0.7255 
Levene's Test 2.7045 0.0471 Levene's Test 2.9263 0.0357 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) N/A N/A Dunnett's Test (original data) N/A N/A 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) 0.9475 0.2386 Shapiro-Wilk’s (log residuals) 0.9787 0.8703 
Levene's Test (transformed data) 2.7303 0.0456 Levene's Test (transformed data) 2.3571 0.0737 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) Results Below 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) Results Below Kruskal-Wallis (Dunn) N/A N/A 

Testosterone - Kruskal-Wallis (Dunn) Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0391*
 0.1 - 0 0.2637
 10 - 0 0.6585
 1 - 0 1.0000
 0.0001 - 0 1.0000
 0.001 - 0 1.0000
 0.01 - 0 1.0000 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.0000*
 10 - 0 0.0000*
 1 - 0 0.0008*
 0.1 - 0 0.0060*
 0.01 - 0 0.9977
 0.001 - 0 1.0000
 0.0001 - 0 0.9999 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 10 Statistics – Octocrylene (Run 2) 

Concentration 10 and 100 µM omitted because of cytotoxicity. 
Testosterone 

Test 
Statistic: 

p-value: Estradiol 
Test 

Statistic: 
p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9527 0.4689 Shapiro-Wilk's (residuals) 0.9307 0.2002 
Levene's Test 2.8599 0.0631 Levene's Test 0.8022 0.5692 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.0001 - 0 0.7789
 1 - 0 0.9555
 0.001 - 0 1.0000
 0.1 - 0 1.0000
 0.01 - 0 0.5681 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.4877
 0.1 - 0 0.8834
 0.0001 - 0 0.9995
 0.001 - 0 1.0000
 0.01 - 0 0.9374 
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APPENDIX 10 Statistics – Octocrylene (Run 3) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9676 0.6079 Shapiro-Wilk's (residuals) 0.9651 0.5497 
Levene's Test 1.3902 0.2754 Levene's Test 1.4571 0.2510 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.1 - 0 0.6982
 0.01 - 0 0.9820
 0.0001 - 0 0.9110
 1 - 0 0.9062
 0.001 - 0 0.2397
 10 - 0 0.0000*
 100 - 0 0.0000* 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.2863
 0.1 - 0 0.5968
 0.0001 - 0 0.9831
 0.01 - 0 0.9847
 0.001 - 0 0.9495
 10 - 0 0.0052*
 100 - 0 0.0000* 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 10 Statistics – Octocrylene (Run 3) - continued 

Statistics for testosterone and estradiol normalized to percent viability: 
Testosterone 

Test 
Statistic: 

p-value: Estradiol 
Test 

Statistic: 
p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9633 0.5074 Shapiro-Wilk's (residuals) 0.9688 0.6379 
Levene's Test 2.7422 0.0449 Levene's Test 1.4218 0.2636 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) N/A N/A Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) 0.9647 0.5394 Shapiro-Wilk’s (log residuals) N/A N/A 

Levene's Test (transformed data) 2.6456 0.0507 Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) Results Below Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.0001 - 0 0.7102
 0.01 - 0 0.8225
 0.1 - 0 0.8740
 1 - 0 0.9600
 0.001 - 0 1.0000
 10 - 0 0.3040
 100 - 0 0.0001* 

*Denotes statistical significance (p≤0.05). 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.0497*
 0.0001 - 0 0.1218
 10 - 0 0.4356
 0.01 - 0 0.8195
 0.1 - 0 0.8385
 0.001 - 0 0.9462
 100 - 0 0.0147* 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 10 Statistics – Octocrylene (Run 4) 

Concentration 10 and 100 µM omitted because of cytotoxicity. 
Testosterone 

Test 
Statistic: 

p-value: Estradiol 
Test 

Statistic: 
p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9558 0.5237 Shapiro-Wilk's (residuals) 0.9699 0.7963 
Levene's Test 0.8562 0.5369 Levene's Test 1.7656 0.1945 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.9428
 0.1 - 0 0.4022
 0.0001 - 0 0.2826
 0.01 - 0 0.2162
 0.001 - 0 0.1195 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.0110*
 0.01 - 0 1.0000
 0.0001 - 0 1.0000
 0.1 - 0 0.9995
 0.001 - 0 0.9680 

*Denotes statistical significance (p≤0.05). 
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APPENDIX 11 Statistics – Octylmethoxycinnamate (Run 1) 

Concentrations 1, 10, and 100 µM excluded from statistical analysis based on solubility results. 
Testosterone 

Test 
Statistic: 

p-value: Estradiol 
Test 

Statistic: 
p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.8933 0.1083 Shapiro-Wilk's (residuals) 0.9534 0.6507 
Levene's Test 5.4353 0.0205 Levene's Test 3.4302 0.0649 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) N/A N/A Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) 0.8850 0.0833 Shapiro-Wilk’s (log residuals) N/A N/A 

Levene's Test (transformed data) 6.0076 0.0156 Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) Results Below Kruskal-Wallis (Dunn) N/A N/A 

Testosterone - Kruskal-Wallis (Dunn) Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.01 - 0 1.0000
 0.0001 - 0 1.0000
 0.001 - 0 1.0000
 0.1 - 0 0.2989 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.01 - 0 0.9868
 0.1 - 0 0.9668
 0.001 - 0 0.9030
 0.0001 - 0 0.4665 
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APPENDIX 11 Statistics – Octylmethoxycinnamate (Run 2) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9588 0.4156 Shapiro-Wilk's (residuals) 0.9766 0.8265 
Levene's Test 0.9681 0.4859 Levene's Test 1.6436 0.1939 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
1 - 0 0.3899
 0.0001 - 0 0.4380
 0.1 - 0 0.9690
 0.001 - 0 0.9966
 100 - 0 0.9999
 0.01 - 0 1.0000
 10 - 0 0.9980 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.3996
 1 - 0 0.4728
 0.0001 - 0 0.6203
 0.1 - 0 0.9182
 0.01 - 0 0.9607
 10 - 0 0.9937
 0.001 - 0 0.9991 
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APPENDIX 11 Statistics – Octylmethoxycinnamate (Run 3) 

Testosterone 
Test 

Statistic: 
p-value: Estradiol 

Test 
Statistic: 

p-value: 

Original Data Set: Original Data Set: 

Shapiro-Wilk's (residuals) 0.9815 0.9212 Shapiro-Wilk's (residuals) 0.9529 0.3133 
Levene's Test 2.3581 0.0736 Levene's Test 0.8780 0.5446 

Parametric Test (original data): Parametric Test (original data): 

Dunnett's Test (original data) Results Below Dunnett's Test (original data) Results Below 

Log Transformation: Log Transformation: 

Shapiro-Wilk’s (log residuals) N/A N/A Shapiro-Wilk’s (log residuals) N/A N/A 
Levene's Test (transformed data) N/A N/A Levene's Test (transformed data) N/A N/A 

Parametric Test (transformed 
data): Parametric test (transformed data): 

Dunnett's Test (transformed data) N/A N/A Dunnett's Test (transformed data) N/A N/A 

Non-parametric Test (original 
data): Non-parametric Test (original data): 

Kruskal-Wallis (Dunn) N/A N/A Kruskal-Wallis (Dunn) N/A N/A 

Testosterone – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
0.001 - 0 1.0000
 0.0001 - 0 1.0000
 1 - 0 0.9903
 100 - 0 0.8351
 0.01 - 0 0.7818
 0.1 - 0 0.7398
 10 - 0 0.7068 

Estradiol – Dunnett’s Test Comparison of Treatment Groups to Solvent Controls: 
Concentration (µM) p-value: 
100 - 0 0.1890
 1 - 0 0.9879
 10 - 0 0.9967
 0.0001 - 0 1.0000
 0.001 - 0 1.0000
 0.1 - 0 0.9837
 0.01 - 0 0.9739 
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CONFIDENTIAL	 9070-100107STER 

Key Study Details 

Sponsor: NIEHS 

530 Davis Drive, MD K2-12 

PO Box 12233 

Durham, NC   27713 (USA) 

Test Facility: CeeTox 

4717 Campus Drive 

Kalamazoo, MI   49008 (USA) 

Study Director:  

CeeTox, Inc 

Test Site:	 OpAns, LLC 

4134 South Alston Ave, Suite 101 

Durham, NC 27713-1879 (USA) 

Principal Investigator:	 Kenneth C Lewis, PhD 

Study Phase:	 HPLC/MS-MS measurement of testosterone and estradiol 

Analyst Involved:	  

Date of First 

Sample Analysis: 28 July 2011 

Date of Last 

Sample Analysis: 26 August 2011 

Primary Applications 

Used to Acquire Data:	 Agilent MassHunter Workstation Data Acquisition for 

Triple Quad B.03.01 (B2065) 

Agilent MassHunter Quantitative Analysis for QQQ 

(B.04.00/Build 4.0.225.0.) 

Excel 2007 

Location of Records: 

The signed original of this report and the raw data (or exact copies there of) generated as 

a result of this phase of the study will be retained at OpAns or an approved archive 

facility contracted by OpAns for a period up to 1 year following completion of the study 

(i.e., final report issue date) or until returned to the Sponsor.  OpAns reserves the right to 

retain exact copies of these records for purposes of maintaining the capability of 

addressing test facility regulatory requirements. 
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CONFIDENTIAL 9070-100107STER 

1. OBJECTIVES AND PROCEDURES 

The objective of this phase of the study was to determine the levels of testosterone and 

estradiol in H295R supplemented medium using HPLC/MS-MS and report the results to 

the Study Director. 

2. ANALYTICAL METHOD 

2.1. Analytical Method 

Testosterone and estradiol were extracted from H295R supplemented medium by liquid 

liquid extraction using methyl tert-butyl ether (MTBE) after the addition of 

[
2
H5]-testosterone and [

2
H5]-estradiol as internal standards.  Extracts were analysed by 

HPLC-MS/MS using positive ion multiple reaction monitoring.  This method (OPM­

OPP-0008, see summary in Appendix 1) was validated over the range 100 to 100000 

pg/mL for testosterone and 10 to 10000 pg/mL for estradiol [OpAns Document Number 

OPR-OPP-0006].  The lower limit of quantification (LLQ) was 100 pg/mL for 

testosterone and 10 pg/mL for estradiol using a 300 L aliquot of H295R supplemented 

medium. 

Freshly prepared calibration standards (n = 7) were prepared for each run.  QC samples at 

three concentrations (2 replicates per concentration), were included with each run.  All 

chromatograms, from each analytical run, were reviewed to verify that the appropriate 

peaks had been identified and correctly integrated.  Representative calibration standard 

chromatograms are presented in Figure 1. 

2.2. Calibration Standards Acceptance Criteria 

Matrix-based calibration standards were deemed acceptable if the back-calculated 

concentration fell within ±15%, except for LLOQ, when it fell within ±20% for at least 

75% (or a minimum of six standards) of the calibration standards.  Values falling outside 

of these limits may have been discarded, provided they did not change the established 

model. Results for the back-calculated calibration standards for each accepted analytical 

run are presented in Tables 1 and 2. 

2.3. Quality Control Acceptance Criteria 

Quality Control (QC) samples replicated (at least once) at a minimum of three 

concentrations (one with 3x of the LLOQ (QC 30 300), one in the midrange 

(QC 800 8000), and one approaching the high end of the range (QC 8000 80000) were 

incorporated into each run.  The results of the QC samples provided the basis for 

accepting or rejecting the analytical run.  At least 67% (four out of six) of the QC 

samples were within 15% of their respective nominal (theoretical) values.  The minimum 

number of QC samples (in multiples of three) was at least 5% of the total number of 

unknowns, or at least six, whichever was greater. 
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Results of QC samples analysed within the study, along with precision and accuracy data 

are presented in Tables 3 and 4. 

2.4. Preparation and Storage of Quality Control Samples 

QC samples were prepared for testosterone and estradiol at three concentrations (300, 

8000, and 80000 pg/mL for testosterone and 30, 800, and 8000 pg/mL for estradiol).  The 

QC samples were prepared on 11 July 2011 and stored frozen at -80 C with the study 

samples. 

3. STUDY SPECIMENS 

3.1. Specimen Management 

All study specimens were received in acceptable condition (dry ice (solid CO2).) 

Specimens were stored at -80 C then thawed at room temperature prior to analysis. 

3.2. Data Analysis 

HPLC-MS/MS data were acquired using proprietary software application MassHunter 

Workstation Acquisition (Version B.03.01 (B2065), Agilent Technologies, Inc.).  Data 

were processed (integrated) using the software application MassHunter Quantitative 

Analysis for QQQ (version B.04.00/Build 4.0.225.0. Agilent Technologies, Inc.) 

Calibration plots of area ratio versus testosterone and estradiol concentrations were 

constructed and a weighted 1/x
2 

linear regression applied to the data using MassHunter 

Quantitative Analysis for QQQ.  Statistical calculations such as means, standard 

deviations, etc. were performed using Excel 2007. Sample results are presented in Table 

5. 

3.3. Repeat Analyses 

No study samples were re-analysed during this study. 

4. REFERENCES 

OpAns Document Number OPR-OPP-0006.01 Study No. OPP-OPP-0003.  The 

validation of a method for the determination of testosterone and estradiol and in H295R 

cell medium by HPLC/MS-MS. 
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CONFIDENTIAL 9070-100107STER 

TABLES 

Table 1 Summary of Back-Calculated Calibration Testosterone Standards for Study 9070-100107STER 

Analytical Run ID (Plate ID) 

Calibration Standard Concentration 

pg/mL 

Slope Intercept 
Corr. 
Coeff. 100 200 1000 5000 10000 50000 100000 

STER007 Run 1 (STER007_QC) 
101 206 941 4986 10385 50082 102372 

0.000153 0.000106 0.998812 
100 196 982 4750 9949 51954 101979 

STER007 Run 2 (STER013_QC, STER019_QC) 
97 192 945 4950 10086 51286 104654 

0.000155 -0.000259 0.998198 
104 209 936 4960 9926 50592 103743 

STER007 Run 3 (STER001_QC) 
96 186 963 4946 9992 51441 104692 

0.000153 0.000623 0.995975 
113 184 953 4952 10234 52079 103165 

9070-100107STER Run 1 (STER007-Plate 5 
rows A-D, STER013-Plate 5 rows A-D, STER019-
Plate 5 rows A-D) 

101 190 962 5102 9926 51057 101186 
0.000152 -0.000251 0.999191 

103 196 989 5017 9882 50359 103401 

9070-100107STER Run 2 (STER007-Plate 5 
rows E-H, STER013-Plate 5 rows E-H, STER019-
Plate 5 rows E-H) 

99 195 978 5102 10250 50953 95390 
0.000148 -0.000099 0.999217 

104 195 1003 4996 10059 49776 102353 

9070-100107STER Run 3 (STER007-Plate 6 
rows A-D, STER013-Plate 6 rows A-D, STER019-
Plate 6 rows A-D) 

98 191 959 5021 9572 52161 97135 
0.000154 -0.000580 0.998318 

104 206 965 5091 10400 52395 99569 

9070-100107STER Run 4 (STER007-Plate 6 
rows E-H, STER013-Plate 6 rows E-H, STER019-
Plate 6 rows G-H) 

97 185 965 5020 10052 50834 101666 
0.000152 0.000116 0.997555 

109 192 952 4958 10333 51942 102500 

9070-100107STER Run 5 (STER001-Plate 6) 
107 189 983 4932 10029 51024 102298 

0.000153 0.000523 0.997792 
100 187 938 4939 10240 51952 104763 
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CONFIDENTIAL 9070-100107STER 

Summary Statistics 

Calibration Standard Concentration 

pg/mL 

Slope Intercept 
Corr. 
Coeff. 100 200 1000 5000 10000 50000 100000 

Mean 102 194 963 4982 10082 51243 101929 0.00015 0.00002 0.99813 

Standard Deviation 4.68 7.62 19.34 84.68 217.82 793.44 2618.51 0.000002 0.000407 0.001062 

Precision (%) 4.59 3.94 2.01 1.70 2.16 1.55 2.57 -- -- --

Accuracy (%) 101.9 96.8 96.3 99.6 100.8 102.5 101.9 -- -- --

n 16 16 16 16 16 16 16 8 8 8 

Statistics calculated from non-rounded data. 
*Excluded from calculations, did not meet acceptance criteria. 
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CONFIDENTIAL 9070-100107STER 

Table 2 Summary of Back-Calculated Estradiol Calibration Standards for Study 9070-100107STER 

Analytical Run ID 

Calibration Standard Concentration 

pg/mL 

Slope Intercept 
Corr. 
Coeff. 10 20 100 500 1000 5000 10000 

STER007 Run 1 (STER007_QC) 
9.7 19.2 90.2 493.1 1006.7 5026.2 10220.0 

0.00203 0.00027 0.99685 
10.2 21.8 98.6 472.4 998.4 5356.7 10408.1 

STER007 Run 2 (STER013_QC, STER019_QC) 
10.3 20.3 94.4 477.3 992.8 5195.0 10514.1 

0.00186 0.00067 0.99813 
*14.3 18.8 98.0 491.9 995.1 5159.1 10423.0 

STER007 Run 3 (STER001_QC) 
10.2 20.7 96.2 491.1 976.4 5092.3 10625.7 

0.00172 -0.00012 0.99715 
10.1 18.4 95.2 493.0 948.1 5309.7 10639.0 

9070-100107STER Run 1 (STER007-Plate 5 
rows A-D, STER013-Plate 5 rows A-D, STER019-

Plate 5 rows A-D) 

8.9 19.6 98.2 504.5 982.5 5126.5 10058.3 
0.00186 0.02501 0.99589 

10.6 22.7 97.1 485.4 988.7 4844.8 10328.4 

9070-100107STER Run 2 (STER007-Plate 5 
rows E-H, STER013-Plate 5 rows E-H, STER019-

Plate 5 rows E-H) 

10.4 20.9 99.6 512.2 1018.6 5164.9 9878.6 
0.00176 0.00443 0.99763 

*16.9 17.8 96.8 502.6 965.7 4919.3 10471.3 

9070-100107STER Run 3 (STER007-Plate 6 
rows A-D, STER013-Plate 6 rows A-D, STER019-

Plate 6 rows A-D) 

10.5 19.6 92.5 485.4 945.9 5083.3 9677.8 
0.00195 0.00216 0.99754 

9.7 20.0 98.6 528.3 1042.5 5317.6 10274.2 

9070-100107STER Run 4 (STER007-Plate 6 
rows E-H, STER013-Plate 6 rows E-H, STER019-

Plate 6 rows G-H) 

10.1 *24.4 96.6 487.5 1002.4 5218.6 10298.8 
0.00189 0.00139 0.99860 

10.1 19.6 92.7 491.0 1013.8 5051.4 10484.5 

9070-100107STER Run 5 (STER001-Plate 6) 
10.6 17.6 96.4 492.4 985.1 5115.2 10504.6 

0.00162 0.00229 0.99641 
10.3 19.2 96.5 486.2 1009.8 5192.5 10796.2 
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CONFIDENTIAL 9070-100107STER 

Summary Statistics 

Calibration Standard Concentration 

pg/mL 

Slope Intercept 
Corr. 
Coeff. 10 20 100 500 1000 5000 10000 

Mean 10.1 19.7 96.1 493.4 992.0 5135.8 10350.2 0.00184 0.00451 0.99727 

Standard Deviation 0.44 1.41 2.55 13.44 25.25 137.33 287.04 0.000132 0.008406 0.000889 

Precision (%) 4.35 7.15 2.66 2.72 2.55 2.67 2.77 -- -- --

Accuracy (%) 101.2 98.7 96.1 98.7 99.2 102.7 103.5 -- -- --

n 14 15 16 16 16 16 16 8 8 8 

Statistics calculated from non-rounded data. 
*Excluded from calculations, did not meet acceptance criteria. 
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CONFIDENTIAL 9070-100107STER 

Table 3 Summary of Testosterone Quality Control Data for Study 9070-100107STER 

Analytical Run ID (Plate IDs) 

Quality Control Sample Concentration 

pg/mL 

300 Accuracy (%) 800 Accuracy (%) 8000 Accuracy (%) 

STER007 Run 1 
(STER007_QC) 

277 92 8431 105 80885 101 

285 95 8183 102 80959 101 

STER007 Run 2 
(STER013_QC, STER019_QC) 

290 97 7816 98 82040 103 

298 99 7908 99 82640 103 

STER007 Run 3 
(STER001_QC) 

276 92 7809 98 81056 101 

286 95 7956 99 81044 101 

9070-100107STER Run 1 
(STER007-Plate 5 rows A-D, STER013-Plate 5 rows A-D, 
STER019-Plate 5 rows A-D) 

289 96 7949 99 81720 102 

283 94 8021 100 80798 101 

9070-100107STER Run 2 
(STER007-Plate 5 rows E-H, STER013-Plate 5 rows E-H, 
STER019-Plate 5 rows E-H) 

262 87 7810 98 77945 97 

287 96 7687 96 77167 96 

9070-100107STER Run 3 
(STER007-Plate 6 rows A-D, STER013-Plate 6 rows A-D, 
STER019-Plate 6 rows A-D) 

287 96 7651 96 78865 99 

281 94 7840 98 78838 99 

9070-100107STER Run 4 
(STER007-Plate 6 rows E-H, STER013-Plate 6 rows E-H, 
STER019-Plate 6 rows G-H) 

304 101 7695 96 80155 100 

292 97 8055 101 81477 102 

9070-100107STER Run 5 
(STER001-Plate 6) 

277 92 8015 100 79425 99 

286 95 7763 97 80142 100 
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CONFIDENTIAL 9070-100107STER 

Summary Statistics 

Quality Control Sample Concentration 

pg/mL 

300 8000 80000 

Mean 285.0 7911.8 80322.2 

Standard Deviation 9.58 202.09 1514.77 

Precision (%) 3.36 2.55 1.89 

Accuracy (%) 95.0 98.9 100.4 

n 16 16 16 

Statistics calculated from non-rounded data. 
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CONFIDENTIAL 9070-100107STER 

Table 4 Summary of Estradiol Quality Control Data for Study 9070-100107STER 

Analytical Run ID (Plate IDs) 

Quality Control Sample Concentration 

pg/mL 

30 Accuracy (%) 800 Accuracy (%) 8000 Accuracy (%) 

STER007 Run 1 
(STER007_QC) 

26.2 87.4 744.1 93.0 7410.0 92.6 

26.9 89.8 732.4 91.6 7370.3 92.1 

STER007 Run 2 
(STER013_QC, STER019_QC) 

28.7 95.7 780.0 97.5 8394.8 104.9 

30.5 101.7 784.5 98.1 8485.4 106.1 

STER007 Run 3 
(STER001_QC) 

31.1 103.6 786.8 98.4 8344.5 104.3 

31.3 104.2 795.3 99.4 8501.3 106.3 

9070-100107STER Run 1 
(STER007-Plate 5 rows A-D, STER013-Plate 5 rows A-D, 
STER019-Plate 5 rows A-D) 

29.3 97.5 791.0 98.9 8051.8 100.6 

30.6 102.0 756.8 94.6 7873.5 98.4 

9070-100107STER Run 2 
(STER007-Plate 5 rows E-H, STER013-Plate 5 rows E-H, 
STER019-Plate 5 rows E-H) 

25.7 85.7 749.4 93.7 7671.8 95.9 

26.6 88.6 741.4 92.7 7350.7 91.9 

9070-100107STER Run 3 
(STER007-Plate 6 rows A-D, STER013-Plate 6 rows A-D, 
STER019-Plate 6 rows A-D) 

26.5 88.4 705.5 88.2 7341.8 91.8 

27.8 92.6 723.3 90.4 7459.0 93.2 

9070-100107STER Run 4 
(STER007-Plate 6 rows E-H, STER013-Plate 6 rows E-H, 
STER019-Plate 6 rows G-H) 

33.0 110.2 734.3 91.8 7820.6 97.8 

28.6 95.2 735.9 92.0 7775.0 97.2 

9070-100107STER Run 5 
(STER001-Plate 6) 

30.5 101.8 816.9 102.1 8405.2 105.1 

29.3 97.8 801.6 100.2 8535.0 106.7 
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CONFIDENTIAL 9070-100107STER 

Summary Statistics 

Quality Control Sample Concentration 

pg/mL 

30 800 8000 

Mean 28.9 761.2 7924.4 

Standard Deviation 2.15 32.58 463.45 

Precision (%) 7.45 4.28 5.85 

Accuracy (%) 96.4 95.2 99.1 

n 16 16 16 

Statistics calculated from non-rounded data. 
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CONFIDENTIAL 9070-100107STER 

Table 5 Testosterone and Estradiol Concentrations in H295R Media Samples 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER007_QC Background A7 1199 44.6 

STER007_QC Background A9 1073 41.2 

STER007_QC Background A11 1134 37.8 

STER007_QC Blank A1 2617 200.5 

STER007_QC Blank A3 2555 211.8 

STER007_QC Blank A5 2571 212.2 

STER007_QC DMSO B1 2518 201.2 

STER007_QC DMSO B3 2520 211.0 

STER007_QC DMSO B5 2580 206.7 

STER007_QC DMSO B7 2491 209.6 

STER007_QC DMSO B9 2458 189.2 

STER007_QC DMSO B11 2501 180.5 

STER007_QC Forskolin 1uM C1 3798 1286.9 

STER007_QC Forskolin 1uM C3 3771 1366.0 

STER007_QC Forskolin 1uM C5 3723 1374.9 

STER007_QC Forskolin 10uM D1 4611 2026.9 

STER007_QC Forskolin 10uM D3 4670 2116.4 

STER007_QC Forskolin 10uM D5 4972 2205.9 

STER007_QC Prochloraz 0.1uM C7 1854 144.3 

STER007_QC Prochloraz 0.1uM C9 1772 128.5 

STER007_QC Prochloraz 0.1uM C11 1822 127.1 

STER007_QC Prochloraz 1uM D7 1205 59.1 

STER007_QC Prochloraz 1uM D9 1241 59.6 

STER007_QC Prochloraz 1uM D11 1118 53.5 

STER013_QC Background A7 1121 60.8 

STER013_QC Background A9 1011 53.6 

STER013_QC Background A11 1088 53.0 

STER013_QC Blank A1 1929 179.2 

STER013_QC Blank A3 1829 181.2 

STER013_QC Blank A5 1862 184.2 

STER013_QC DMSO B1 1884 172.6 

STER013_QC DMSO B3 1875 178.7 

STER013_QC DMSO B5 1894 185.1 

STER013_QC DMSO B7 1880 183.4 

STER013_QC DMSO B9 1857 180.6 

STER013_QC DMSO B11 1855 173.2 
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CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER013_QC Forskolin 1uM C1 2568 1234.5 

STER013_QC Forskolin 1uM C3 2558 1235.3 

STER013_QC Forskolin 1uM C5 2658 1292.0 

STER013_QC Forskolin 10uM D1 2977 1652.5 

STER013_QC Forskolin 10uM D3 3012 1676.1 

STER013_QC Forskolin 10uM D5 3067 1654.9 

STER013_QC Prochloraz 0.1uM C7 1220 108.8 

STER013_QC Prochloraz 0.1uM C9 1092 101.5 

STER013_QC Prochloraz 0.1uM C11 1136 103.0 

STER013_QC Prochloraz 1uM D7 513 51.0 

STER013_QC Prochloraz 1uM D9 496 51.3 

STER013_QC Prochloraz 1uM D11 496 53.8 

STER019_QC Background A7 1342 80.4 

STER019_QC Background A9 1208 75.2 

STER019_QC Background A11 1237 76.8 

STER019_QC Blank A1 2403 231.4 

STER019_QC Blank A3 2248 222.3 

STER019_QC Blank A5 2261 230.3 

STER019_QC DMSO B1 2335 225.3 

STER019_QC DMSO B3 2254 212.8 

STER019_QC DMSO B5 2535 230.6 

STER019_QC DMSO B7 2443 230.5 

STER019_QC DMSO B9 2201 214.2 

STER019_QC DMSO B11 2265 222.0 

STER019_QC Forskolin 1uM C1 3142 1539.7 

STER019_QC Forskolin 1uM C3 3082 1509.4 

STER019_QC Forskolin 1uM C5 3137 1566.3 

STER019_QC Forskolin 10uM D1 3716 2413.6 

STER019_QC Forskolin 10uM D3 3532 2388.6 

STER019_QC Forskolin 10uM D5 4093 2627.5 

STER019_QC Prochloraz 0.1uM C7 1897 176.9 

STER019_QC Prochloraz 0.1uM C9 1749 164.8 

STER019_QC Prochloraz 0.1uM C11 1808 171.6 

STER019_QC Prochloraz 1uM D7 1188 82.8 

STER019_QC Prochloraz 1uM D9 1133 84.9 

STER019_QC Prochloraz 1uM D11 1139 81.8 

STER001_QC Background A7 1109 76.0 

STER001_QC Background A9 997 66.0 
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CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER001_QC Background A11 1063 73.2 

STER001_QC Blank A1 2198 154.2 

STER001_QC Blank A3 2212 163.5 

STER001_QC Blank A5 2112 157.4 

STER001_QC DMSO B1 2202 149.6 

STER001_QC DMSO B3 2128 154.9 

STER001_QC DMSO B5 2101 162.5 

STER001_QC DMSO B7 2174 150.0 

STER001_QC DMSO B9 2053 145.0 

STER001_QC DMSO B11 2196 154.6 

STER001_QC Forskolin 3.33uM C1 3008 1795.4 

STER001_QC Forskolin 3.33uM C3 2823 1762.7 

STER001_QC Forskolin 3.33uM C5 2960 1802.0 

STER001_QC Forskolin 10uM D1 3281 1977.2 

STER001_QC Forskolin 10uM D3 3345 2024.6 

STER001_QC Forskolin 10uM D5 3420 2004.4 

STER001_QC Prochloraz 0.1uM C7 1886 143.4 

STER001_QC Prochloraz 0.1uM C9 1906 152.1 

STER001_QC Prochloraz 0.1uM C11 1951 149.2 

STER001_QC Prochloraz 1uM D7 1030 67.6 

STER001_QC Prochloraz 1uM D9 982 68.6 

STER001_QC Prochloraz 1uM D11 1017 68.5 

STER007-Plate 5 (Rows A-D) 20110720 DMSO A1 2791 250.9 

STER007-Plate 5 (Rows A-D) 20110720 DMSO A3 2789 248.1 

STER007-Plate 5 (Rows A-D) 20110720 DMSO A5 2799 253.6 

STER007-Plate 5 (Rows A-D) 20110720 100uM B1 3044 480.8 

STER007-Plate 5 (Rows A-D) 20110720 100uM B3 3219 523.2 

STER007-Plate 5 (Rows A-D) 20110720 100uM B5 3001 479.6 

STER007-Plate 5 (Rows A-D) 20110720 10uM C1 2778 277.6 

STER007-Plate 5 (Rows A-D) 20110720 10uM C3 2626 281.3 

STER007-Plate 5 (Rows A-D) 20110720 10uM C5 2691 296.0 

STER007-Plate 5 (Rows A-D) 20110720 1uM D1 2664 244.3 

STER007-Plate 5 (Rows A-D) 20110720 1uM D3 2955 263.5 

STER007-Plate 5 (Rows A-D) 20110720 1uM D5 2811 257.0 

STER007-Plate 5 (Rows A-D) 20110720 0.1uM A7 2835 252.7 

STER007-Plate 5 (Rows A-D) 20110720 0.1uM A9 2722 235.2 

STER007-Plate 5 (Rows A-D) 20110720 0.1uM A11 2765 225.6 

STER007-Plate 5 (Rows A-D) 20110720 0.01uM B7 2691 246.5 
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CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER007-Plate 5 (Rows A-D) 20110720 0.01uM B9 2652 235.7 

STER007-Plate 5 (Rows A-D) 20110720 0.01uM B11 2688 225.4 

STER007-Plate 5 (Rows A-D) 20110720 0.001uM C7 2811 249.9 

STER007-Plate 5 (Rows A-D) 20110720 0.001uM C9 2677 228.2 

STER007-Plate 5 (Rows A-D) 20110720 0.001uM C11 2730 215.9 

STER007-Plate 5 (Rows A-D) 20110720 0.0001uM D7 2608 228.1 

STER007-Plate 5 (Rows A-D) 20110720 0.0001uM D9 2622 221.1 

STER007-Plate 5 (Rows A-D) 20110720 0.0001uM D11 2814 219.5 

STER013-Plate 5 (Rows A-D) 20110726 DMSO A1 1926 170.7 

STER013-Plate 5 (Rows A-D) 20110726 DMSO A3 1835 162.3 

STER013-Plate 5 (Rows A-D) 20110726 DMSO A5 2043 177.9 

STER013-Plate 5 (Rows A-D) 20110726 100uM B1 1915 210.5 

STER013-Plate 5 (Rows A-D) 20110726 100uM B3 1892 207.6 

STER013-Plate 5 (Rows A-D) 20110726 100uM B5 1965 213.9 

STER013-Plate 5 (Rows A-D) 20110726 10uM C1 1861 174.5 

STER013-Plate 5 (Rows A-D) 20110726 10uM C3 1958 179.3 

STER013-Plate 5 (Rows A-D) 20110726 10uM C5 1872 178.7 

STER013-Plate 5 (Rows A-D) 20110726 1uM D1 1883 154.4 

STER013-Plate 5 (Rows A-D) 20110726 1uM D3 1873 160.0 

STER013-Plate 5 (Rows A-D) 20110726 1uM D5 1909 159.0 

STER013-Plate 5 (Rows A-D) 20110726 0.1uM A7 1915 165.9 

STER013-Plate 5 (Rows A-D) 20110726 0.1uM A9 1915 164.5 

STER013-Plate 5 (Rows A-D) 20110726 0.1uM A11 1970 164.4 

STER013-Plate 5 (Rows A-D) 20110726 0.01uM B7 2002 161.7 

STER013-Plate 5 (Rows A-D) 20110726 0.01uM B9 1854 160.6 

STER013-Plate 5 (Rows A-D) 20110726 0.01uM B11 1900 163.3 

STER013-Plate 5 (Rows A-D) 20110726 0.001uM C7 1860 163.3 

STER013-Plate 5 (Rows A-D) 20110726 0.001uM C9 1839 158.8 

STER013-Plate 5 (Rows A-D) 20110726 0.001uM C11 1827 160.1 

STER013-Plate 5 (Rows A-D) 20110726 0.0001uM D7 1903 155.6 

STER013-Plate 5 (Rows A-D) 20110726 0.0001uM D9 1797 152.4 

STER013-Plate 5 (Rows A-D) 20110726 0.0001uM D11 1849 156.7 

STER019-Plate 5 (Rows A-D) 20110727 DMSO A1 2388 214.1 

STER019-Plate 5 (Rows A-D) 20110727 DMSO A3 2426 217.1 

STER019-Plate 5 (Rows A-D) 20110727 DMSO A5 2396 207.7 

STER019-Plate 5 (Rows A-D) 20110727 100uM B1 2551 279.1 

STER019-Plate 5 (Rows A-D) 20110727 100uM B3 2474 280.1 

STER019-Plate 5 (Rows A-D) 20110727 100uM B5 2523 296.9 
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CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER019-Plate 5 (Rows A-D) 20110727 10uM C1 2391 217.9 

STER019-Plate 5 (Rows A-D) 20110727 10uM C3 2355 225.8 

STER019-Plate 5 (Rows A-D) 20110727 10uM C5 2374 224.5 

STER019-Plate 5 (Rows A-D) 20110727 1uM D1 2439 203.4 

STER019-Plate 5 (Rows A-D) 20110727 1uM D3 2478 205.9 

STER019-Plate 5 (Rows A-D) 20110727 1uM D5 2609 215.8 

STER019-Plate 5 (Rows A-D) 20110727 0.1uM A7 2425 205.9 

STER019-Plate 5 (Rows A-D) 20110727 0.1uM A9 2526 230.7 

STER019-Plate 5 (Rows A-D) 20110727 0.1uM A11 2504 221.4 

STER019-Plate 5 (Rows A-D) 20110727 0.01uM B7 2352 207.6 

STER019-Plate 5 (Rows A-D) 20110727 0.01uM B9 2496 207.5 

STER019-Plate 5 (Rows A-D) 20110727 0.01uM B11 2416 204.9 

STER019-Plate 5 (Rows A-D) 20110727 0.001uM C7 2397 203.3 

STER019-Plate 5 (Rows A-D) 20110727 0.001uM C9 2408 201.2 

STER019-Plate 5 (Rows A-D) 20110727 0.001uM C11 2308 202.1 

STER019-Plate 5 (Rows A-D) 20110727 0.0001uM D7 2371 202.9 

STER019-Plate 5 (Rows A-D) 20110727 0.0001uM D9 2316 202.1 

STER019-Plate 5 (Rows A-D) 20110727 0.0001uM D11 2449 214.3 

STER007-Plate 5 (Rows E-H) 20110720 DMSO E1 3333 294.3 

STER007-Plate 5 (Rows E-H) 20110720 DMSO E3 2887 262.7 

STER007-Plate 5 (Rows E-H) 20110720 DMSO E5 2822 263.0 

STER007-Plate 5 (Rows E-H) 20110720 100uM F1 4147 662.8 

STER007-Plate 5 (Rows E-H) 20110720 100uM F3 3662 568.7 

STER007-Plate 5 (Rows E-H) 20110720 100uM F5 3943 629.1 

STER007-Plate 5 (Rows E-H) 20110720 10uM G1 3134 418.6 

STER007-Plate 5 (Rows E-H) 20110720 10uM G3 2984 401.6 

STER007-Plate 5 (Rows E-H) 20110720 10uM G5 3094 428.9 

STER007-Plate 5 (Rows E-H) 20110720 1uM H1 2722 272.9 

STER007-Plate 5 (Rows E-H) 20110720 1uM H3 2844 292.4 

STER007-Plate 5 (Rows E-H) 20110720 1uM H5 3004 311.6 

STER007-Plate 5 (Rows E-H) 20110720 0.1uM E7 2831 252.0 

STER007-Plate 5 (Rows E-H) 20110720 0.1uM E9 2745 244.4 

STER007-Plate 5 (Rows E-H) 20110720 0.1uM E11 3156 254.0 

STER007-Plate 5 (Rows E-H) 20110720 0.01uM F7 3076 285.0 

STER007-Plate 5 (Rows E-H) 20110720 0.01uM F9 2797 261.8 

STER007-Plate 5 (Rows E-H) 20110720 0.01uM F11 2868 252.4 

STER007-Plate 5 (Rows E-H) 20110720 0.001uM G7 2719 248.7 

STER007-Plate 5 (Rows E-H) 20110720 0.001uM G9 2705 250.2 
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CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER007-Plate 5 (Rows E-H) 20110720 0.001uM G11 2731 240.2 

STER007-Plate 5 (Rows E-H) 20110720 0.0001uM H7 2790 257.5 

STER007-Plate 5 (Rows E-H) 20110720 0.0001uM H9 2786 250.8 

STER007-Plate 5 (Rows E-H) 20110720 0.0001uM H11 3046 254.5 

STER013-Plate 5 (Rows E-H) 20110726 DMSO E1 1979 186.1 

STER013-Plate 5 (Rows E-H) 20110726 DMSO E3 1920 188.8 

STER013-Plate 5 (Rows E-H) 20110726 DMSO E5 1914 184.1 

STER013-Plate 5 (Rows E-H) 20110726 100uM F1 2364 329.9 

STER013-Plate 5 (Rows E-H) 20110726 100uM F3 2235 327.2 

STER013-Plate 5 (Rows E-H) 20110726 100uM F5 2435 341.2 

STER013-Plate 5 (Rows E-H) 20110726 10uM G1 2104 270.2 

STER013-Plate 5 (Rows E-H) 20110726 10uM G3 1967 265.4 

STER013-Plate 5 (Rows E-H) 20110726 10uM G5 1912 262.0 

STER013-Plate 5 (Rows E-H) 20110726 1uM H1 1890 195.8 

STER013-Plate 5 (Rows E-H) 20110726 1uM H3 1866 190.7 

STER013-Plate 5 (Rows E-H) 20110726 1uM H5 1933 203.5 

STER013-Plate 5 (Rows E-H) 20110726 0.1uM E7 2108 190.2 

STER013-Plate 5 (Rows E-H) 20110726 0.1uM E9 1876 177.6 

STER013-Plate 5 (Rows E-H) 20110726 0.1uM E11 1902 180.7 

STER013-Plate 5 (Rows E-H) 20110726 0.01uM F7 1945 182.6 

STER013-Plate 5 (Rows E-H) 20110726 0.01uM F9 1874 175.8 

STER013-Plate 5 (Rows E-H) 20110726 0.01uM F11 1870 182.8 

STER013-Plate 5 (Rows E-H) 20110726 0.001uM G7 1951 183.7 

STER013-Plate 5 (Rows E-H) 20110726 0.001uM G9 1940 181.9 

STER013-Plate 5 (Rows E-H) 20110726 0.001uM G11 1870 180.3 

STER013-Plate 5 (Rows E-H) 20110726 0.0001uM H7 1963 180.1 

STER013-Plate 5 (Rows E-H) 20110726 0.0001uM H9 1851 176.4 

STER013-Plate 5 (Rows E-H) 20110726 0.0001uM H11 2144 185.9 

STER019-Plate 5 (Rows E-H) 20110727 DMSO E1 2481 222.2 

STER019-Plate 5 (Rows E-H) 20110727 DMSO E3 2389 222.3 

STER019-Plate 5 (Rows E-H) 20110727 DMSO E5 2381 227.8 

STER019-Plate 5 (Rows E-H) 20110727 100uM F1 3183 462.1 

STER019-Plate 5 (Rows E-H) 20110727 100uM F3 3168 451.0 

STER019-Plate 5 (Rows E-H) 20110727 100uM F5 3214 485.0 

STER019-Plate 5 (Rows E-H) 20110727 10uM G1 2543 326.5 

STER019-Plate 5 (Rows E-H) 20110727 10uM G3 2522 342.0 

STER019-Plate 5 (Rows E-H) 20110727 10uM G5 2664 351.2 

STER019-Plate 5 (Rows E-H) 20110727 1uM H1 2528 252.5 
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Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER019-Plate 5 (Rows E-H) 20110727 1uM H3 2541 254.4 

STER019-Plate 5 (Rows E-H) 20110727 1uM H5 2460 254.2 

STER019-Plate 5 (Rows E-H) 20110727 0.1uM E7 2600 258.4 

STER019-Plate 5 (Rows E-H) 20110727 0.1uM E9 2599 240.7 

STER019-Plate 5 (Rows E-H) 20110727 0.1uM E11 2643 244.0 

STER019-Plate 5 (Rows E-H) 20110727 0.01uM F7 2513 231.5 

STER019-Plate 5 (Rows E-H) 20110727 0.01uM F9 2379 234.4 

STER019-Plate 5 (Rows E-H) 20110727 0.01uM F11 2302 214.2 

STER019-Plate 5 (Rows E-H) 20110727 0.001uM G7 2403 228.6 

STER019-Plate 5 (Rows E-H) 20110727 0.001uM G9 2387 220.2 

STER019-Plate 5 (Rows E-H) 20110727 0.001uM G11 2410 222.9 

STER019-Plate 5 (Rows E-H) 20110727 0.0001uM H7 2596 222.7 

STER019-Plate 5 (Rows E-H) 20110727 0.0001uM H9 2354 217.8 

STER019-Plate 5 (Rows E-H) 20110727 0.0001uM H11 2442 226.9 

STER007-Plate 6 (Rows A-D) 20110720 DMSO A1 2634 233.6 

STER007-Plate 6 (Rows A-D) 20110720 DMSO A3 2958 264.9 

STER007-Plate 6 (Rows A-D) 20110720 DMSO A5 2733 242.5 

STER007-Plate 6 (Rows A-D) 20110720 100uM B1 1528 150.9 

STER007-Plate 6 (Rows A-D) 20110720 100uM B3 1618 165.5 

STER007-Plate 6 (Rows A-D) 20110720 100uM B5 1667 174.8 

STER007-Plate 6 (Rows A-D) 20110720 10uM C1 1963 240.0 

STER007-Plate 6 (Rows A-D) 20110720 10uM C3 2001 237.8 

STER007-Plate 6 (Rows A-D) 20110720 10uM C5 1997 249.1 

STER007-Plate 6 (Rows A-D) 20110720 1uM D1 2771 252.0 

STER007-Plate 6 (Rows A-D) 20110720 1uM D3 2847 258.7 

STER007-Plate 6 (Rows A-D) 20110720 1uM D5 2950 278.4 

STER007-Plate 6 (Rows A-D) 20110720 0.1uM A7 2806 262.1 

STER007-Plate 6 (Rows A-D) 20110720 0.1uM A9 2607 240.5 

STER007-Plate 6 (Rows A-D) 20110720 0.1uM A11 2912 265.1 

STER007-Plate 6 (Rows A-D) 20110720 0.01uM B7 2609 244.4 

STER007-Plate 6 (Rows A-D) 20110720 0.01uM B9 2576 239.4 

STER007-Plate 6 (Rows A-D) 20110720 0.01uM B11 2616 234.9 

STER007-Plate 6 (Rows A-D) 20110720 0.001uM C7 2666 235.2 

STER007-Plate 6 (Rows A-D) 20110720 0.001uM C9 2733 244.6 

STER007-Plate 6 (Rows A-D) 20110720 0.001uM C11 2965 261.3 

STER007-Plate 6 (Rows A-D) 20110720 0.0001uM D7 3215 266.6 

STER007-Plate 6 (Rows A-D) 20110720 0.0001uM D9 2717 233.5 

STER007-Plate 6 (Rows A-D) 20110720 0.0001uM D11 2788 248.2 

OPR-CTX-0004.02 Page 22 OpAns, LLC 

Study Number: 9070-100107STER Page 122 of 154



   

 

     
 
 

  
  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER013-Plate 6 (Rows A-D) 20110726 DMSO A1 1948 169.1 

STER013-Plate 6 (Rows A-D) 20110726 DMSO A3 1863 164.2 

STER013-Plate 6 (Rows A-D) 20110726 DMSO A5 2115 180.1 

STER013-Plate 6 (Rows A-D) 20110726 100uM B1 1397 129.5 

STER013-Plate 6 (Rows A-D) 20110726 100uM B3 1328 130.1 

STER013-Plate 6 (Rows A-D) 20110726 100uM B5 1268 123.9 

STER013-Plate 6 (Rows A-D) 20110726 10uM C1 1534 153.6 

STER013-Plate 6 (Rows A-D) 20110726 10uM C3 1411 144.8 

STER013-Plate 6 (Rows A-D) 20110726 10uM C5 1448 148.7 

STER013-Plate 6 (Rows A-D) 20110726 1uM D1 1959 180.5 

STER013-Plate 6 (Rows A-D) 20110726 1uM D3 1830 172.7 

STER013-Plate 6 (Rows A-D) 20110726 1uM D5 1961 192.0 

STER013-Plate 6 (Rows A-D) 20110726 0.1uM A7 2054 178.4 

STER013-Plate 6 (Rows A-D) 20110726 0.1uM A9 2097 182.6 

STER013-Plate 6 (Rows A-D) 20110726 0.1uM A11 2022 175.4 

STER013-Plate 6 (Rows A-D) 20110726 0.01uM B7 1979 167.7 

STER013-Plate 6 (Rows A-D) 20110726 0.01uM B9 1938 171.8 

STER013-Plate 6 (Rows A-D) 20110726 0.01uM B11 2132 183.8 

STER013-Plate 6 (Rows A-D) 20110726 0.001uM C7 1945 175.1 

STER013-Plate 6 (Rows A-D) 20110726 0.001uM C9 1813 168.4 

STER013-Plate 6 (Rows A-D) 20110726 0.001uM C11 1761 157.4 

STER013-Plate 6 (Rows A-D) 20110726 0.0001uM D7 1923 172.5 

STER013-Plate 6 (Rows A-D) 20110726 0.0001uM D9 1878 174.9 

STER013-Plate 6 (Rows A-D) 20110726 0.0001uM D11 1951 176.3 

STER019-Plate 6 (Rows A-D) 20110727 DMSO A1 2566 206.1 

STER019-Plate 6 (Rows A-D) 20110727 DMSO A3 2394 204.1 

STER019-Plate 6 (Rows A-D) 20110727 DMSO A5 2353 211.6 

STER019-Plate 6 (Rows A-D) 20110727 100uM B1 1794 161.3 

STER019-Plate 6 (Rows A-D) 20110727 100uM B3 1727 162.6 

STER019-Plate 6 (Rows A-D) 20110727 100uM B5 1640 152.3 

STER019-Plate 6 (Rows A-D) 20110727 10uM C1 1773 178.1 

STER019-Plate 6 (Rows A-D) 20110727 10uM C3 1824 194.3 

STER019-Plate 6 (Rows A-D) 20110727 10uM C5 1898 197.1 

STER019-Plate 6 (Rows A-D) 20110727 1uM D1 2387 231.4 

STER019-Plate 6 (Rows A-D) 20110727 1uM D3 2317 219.2 

STER019-Plate 6 (Rows A-D) 20110727 1uM D5 2483 249.9 

STER019-Plate 6 (Rows A-D) 20110727 0.1uM A7 2403 212.8 

STER019-Plate 6 (Rows A-D) 20110727 0.1uM A9 2310 205.8 
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Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER019-Plate 6 (Rows A-D) 20110727 0.1uM A11 2293 198.4 

STER019-Plate 6 (Rows A-D) 20110727 0.01uM B7 2326 208.6 

STER019-Plate 6 (Rows A-D) 20110727 0.01uM B9 2250 206.2 

STER019-Plate 6 (Rows A-D) 20110727 0.01uM B11 2347 209.0 

STER019-Plate 6 (Rows A-D) 20110727 0.001uM C7 2269 203.1 

STER019-Plate 6 (Rows A-D) 20110727 0.001uM C9 2229 195.3 

STER019-Plate 6 (Rows A-D) 20110727 0.001uM C11 2355 211.5 

STER019-Plate 6 (Rows A-D) 20110727 0.0001uM D7 2372 215.7 

STER019-Plate 6 (Rows A-D) 20110727 0.0001uM D9 2224 200.0 

STER019-Plate 6 (Rows A-D) 20110727 0.0001uM D11 2361 204.7 

STER001-Plate 6 (Rows A-D) 9070-100107-3 DMSO A1 2433 183.8 

STER001-Plate 6 (Rows A-D) 9070-100107-3 DMSO A3 2577 193.5 

STER001-Plate 6 (Rows A-D) 9070-100107-3 DMSO A5 2580 202.3 

STER001-Plate 6 (Rows A-D) 9070-100107-3 100uM E1 1860 170.6 

STER001-Plate 6 (Rows A-D) 9070-100107-3 100uM B3 2034 196.2 

STER001-Plate 6 (Rows A-D) 9070-100107-3 100uM B5 1889 182.7 

STER001-Plate 6 (Rows A-D) 9070-100107-3 10uM C1 1722 145.2 

STER001-Plate 6 (Rows A-D) 9070-100107-3 10uM C3 1689 141.6 

STER001-Plate 6 (Rows A-D) 9070-100107-3 10uM C5 1739 147.5 

STER001-Plate 6 (Rows A-D) 9070-100107-3 1uM D1 2684 206.9 

STER001-Plate 6 (Rows A-D) 9070-100107-3 1uM D3 2406 185.3 

STER001-Plate 6 (Rows A-D) 9070-100107-3 1uM D5 2569 196.3 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.1uM A7 2494 195.2 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.1uM A9 2417 185.1 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.1uM A11 2506 188.6 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.01uM B7 2409 175.0 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.01uM B9 2402 183.7 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.01uM B11 2398 174.3 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.001uM C7 2581 186.9 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.001uM C9 2357 174.1 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.001uM C11 2448 175.2 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.0001uM D7 2472 189.7 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.0001uM D9 2402 171.7 

STER001-Plate 6 (Rows A-D) 9070-100107-3 0.0001uM D11 2587 182.1 

STER007-Plate 6 (Rows E-H) 20110720 DMSO E1 2283 194.2 

STER007-Plate 6 (Rows E-H) 20110720 DMSO E3 2564 221.3 

STER007-Plate 6 (Rows E-H) 20110720 DMSO E5 2255 189.7 

STER007-Plate 6 (Rows E-H) 20110720 100uM F1 2651 237.1 
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Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER007-Plate 6 (Rows E-H) 20110720 100uM F3 2579 259.1 

STER007-Plate 6 (Rows E-H) 20110720 100uM F5 2042 196.2 

STER007-Plate 6 (Rows E-H) 20110720 10uM G1 2125 188.4 

STER007-Plate 6 (Rows E-H) 20110720 10uM G3 2274 206.7 

STER007-Plate 6 (Rows E-H) 20110720 10uM G5 2471 236.2 

STER007-Plate 6 (Rows E-H) 20110720 1uM H1 2924 234.8 

STER007-Plate 6 (Rows E-H) 20110720 1uM H3 2618 229.6 

STER007-Plate 6 (Rows E-H) 20110720 1uM H5 2510 221.7 

STER007-Plate 6 (Rows E-H) 20110720 0.1uM E7 2217 187.0 

STER007-Plate 6 (Rows E-H) 20110720 0.1uM E9 2468 211.7 

STER007-Plate 6 (Rows E-H) 20110720 0.1uM E11 2798 250.1 

STER007-Plate 6 (Rows E-H) 20110720 0.01uM F7 2398 215.6 

STER007-Plate 6 (Rows E-H) 20110720 0.01uM F9 2207 204.2 

STER007-Plate 6 (Rows E-H) 20110720 0.01uM F11 2452 222.4 

STER007-Plate 6 (Rows E-H) 20110720 0.001uM G7 2250 191.5 

STER007-Plate 6 (Rows E-H) 20110720 0.001uM G9 2374 204.5 

STER007-Plate 6 (Rows E-H) 20110720 0.001uM G11 2732 228.2 

STER007-Plate 6 (Rows E-H) 20110720 0.0001uM H7 2598 221.7 

STER007-Plate 6 (Rows E-H) 20110720 0.0001uM H9 2573 218.5 

STER007-Plate 6 (Rows E-H) 20110720 0.0001uM H11 2836 234.2 

STER013-Plate 6 (Rows E-H) 20110726 DMSO E1 1921 173.2 

STER013-Plate 6 (Rows E-H) 20110726 DMSO E3 1772 154.7 

STER013-Plate 6 (Rows E-H) 20110726 DMSO E5 2325 186.1 

STER013-Plate 6 (Rows E-H) 20110726 100uM F1 2017 215.8 

STER013-Plate 6 (Rows E-H) 20110726 100uM F3 1862 197.0 

STER013-Plate 6 (Rows E-H) 20110726 100uM F5 1645 178.2 

STER013-Plate 6 (Rows E-H) 20110726 10uM G1 1930 180.4 

STER013-Plate 6 (Rows E-H) 20110726 10uM G3 1528 160.1 

STER013-Plate 6 (Rows E-H) 20110726 10uM G5 1969 189.5 

STER013-Plate 6 (Rows E-H) 20110726 1uM H1 1945 175.7 

STER013-Plate 6 (Rows E-H) 20110726 1uM H3 1898 176.2 

STER013-Plate 6 (Rows E-H) 20110726 1uM H5 1909 182.3 

STER013-Plate 6 (Rows E-H) 20110726 0.1uM E7 1798 161.4 

STER013-Plate 6 (Rows E-H) 20110726 0.1uM E9 1755 157.7 

STER013-Plate 6 (Rows E-H) 20110726 0.1uM E11 1897 173.4 

STER013-Plate 6 (Rows E-H) 20110726 0.01uM F7 1844 158.4 

STER013-Plate 6 (Rows E-H) 20110726 0.01uM F9 1701 155.8 

STER013-Plate 6 (Rows E-H) 20110726 0.01uM F11 1937 176.2 
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Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER013-Plate 6 (Rows E-H) 20110726 0.001uM G7 1850 159.9 

STER013-Plate 6 (Rows E-H) 20110726 0.001uM G9 1925 168.2 

STER013-Plate 6 (Rows E-H) 20110726 0.001uM G11 2278 192.6 

STER013-Plate 6 (Rows E-H) 20110726 0.0001uM H7 2192 189.8 

STER013-Plate 6 (Rows E-H) 20110726 0.0001uM H9 2082 178.3 

STER013-Plate 6 (Rows E-H) 20110726 0.0001uM H11 1732 154.8 

STER019-Plate 6 (Rows E-H) 20110727 DMSO E1 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 DMSO E3 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 DMSO E5 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 100uM F1 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 100uM F3 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 100uM F5 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 10uM G1 1648 153.0 

STER019-Plate 6 (Rows E-H) 20110727 10uM G3 2413 218.9 

STER019-Plate 6 (Rows E-H) 20110727 10uM G5 2090 192.1 

STER019-Plate 6 (Rows E-H) 20110727 1uM H1 2404 219.1 

STER019-Plate 6 (Rows E-H) 20110727 1uM H3 2326 196.9 

STER019-Plate 6 (Rows E-H) 20110727 1uM H5 2390 219.9 

STER019-Plate 6 (Rows E-H) 20110727 0.1uM E7 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.1uM E9 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.1uM E11 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.01uM F7 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.01uM F9 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.01uM F11 NS NS 

STER019-Plate 6 (Rows E-H) 20110727 0.001uM G7 2049 193.2 

STER019-Plate 6 (Rows E-H) 20110727 0.001uM G9 2182 204.0 

STER019-Plate 6 (Rows E-H) 20110727 0.001uM G11 2384 204.7 

STER019-Plate 6 (Rows E-H) 20110727 0.0001uM H7 2307 205.8 

STER019-Plate 6 (Rows E-H) 20110727 0.0001uM H9 2295 211.5 

STER019-Plate 6 (Rows E-H) 20110727 0.0001uM H11 2343 211.1 

STER001-Plate 6 (Rows E-H) 9070-100107-4 DMSO E1 2603 186.9 

STER001-Plate 6 (Rows E-H) 9070-100107-4 DMSO E3 2555 189.5 

STER001-Plate 6 (Rows E-H) 9070-100107-4 DMSO E5 2372 171.2 

STER001-Plate 6 (Rows E-H) 9070-100107-4 100uM F1 2456 221.7 

STER001-Plate 6 (Rows E-H) 9070-100107-4 100uM F3 2635 241.2 

STER001-Plate 6 (Rows E-H) 9070-100107-4 100uM F5 2971 249.5 

STER001-Plate 6 (Rows E-H) 9070-100107-4 10uM G1 2417 187.4 

STER001-Plate 6 (Rows E-H) 9070-100107-4 10uM G3 2493 187.7 

OPR-CTX-0004.02 Page 26 OpAns, LLC 

Study Number: 9070-100107STER Page 126 of 154



   

 

     
 
 

  
  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

  
   

 

CONFIDENTIAL 9070-100107STER 

Sample Plate Sample Name 
Testosterone 
Conc. (pg/mL) 

Estradiol Conc. 
(pg/mL) 

STER001-Plate 6 (Rows E-H) 9070-100107-4 10uM G5 2481 186.9 

STER001-Plate 6 (Rows E-H) 9070-100107-4 1uM H1 2648 187.5 

STER001-Plate 6 (Rows E-H) 9070-100107-4 1uM H3 2642 181.1 

STER001-Plate 6 (Rows E-H) 9070-100107-4 1uM H5 2753 187.2 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.1uM E7 2335 168.9 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.1uM E9 2355 190.3 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.1uM E11 2393 170.7 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.01uM F7 2532 182.4 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.01uM F9 NR NR 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.01uM F11 2403 172.5 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.001uM G7 2494 176.8 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.001uM G9 NR NR 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.001uM G11 2442 169.8 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.0001uM H7 2531 183.0 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.0001uM H9 1990 137.1 

STER001-Plate 6 (Rows E-H) 9070-100107-4 0.0001uM H11 2690 175.1 

NR:  Not Reportable due to a pipetting error 
NS: No Sample 
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FIGURES 

Figure 1	 Representative Chromatograms: Standards at LLOQ - 10 pg/mL 
(Estradiol) 100 pg/mL (Testosterone) 

Testosterone 	 [2H5]-Testosterone 

Estradiol	 [2H5]-Estradiol 
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APPENDICES 

Appendix 1 Summary of Analytical Method OPM-OPP-0008 

Analytes: 

Analytes Testosterone (free alcohol) 

Estradiol (free alcohol) 

Internal Standards 
(I.S.) 

d5-Testosterone 

d5-Estradiol 

Compounds are to be accurately weighed and corrected for purity and salt as necessary. 

Matrices: 

H295R supplemented medium 

Control H295R supplemented medium is to be centrifuged for approximately 5 minutes 

at 4000 g prior to use if necessary. 

Instrumentation Requirements: 

HPLC-MS/MS 

Reverse phase C18 gradient elution with electrospray positive ionization and MS/MS 

detection 

Preparation of Calibration Standards 

Calibration standards are to be prepared as follows and thoroughly mixed. 

Standard 
Concentration 

(Estradiol/Testosterone 
pg/mL) 

Volume of Working Solution ( L) Total Volume in 
Control Matrix 

(mL) STDWS-
200 

STDWS-
100 

STDWS-
20 

STDWS-
10 

STDWS-
2 

STDWS-
0.4 

STDWS-
0.2 

10/100 - - - - - - 50 1 

20/200 - - - - - 50 - 1 

100/1000 - - - - 50 - - 1 

500/5000 - - - 50 - - - 1 
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Standard 
Concentration 

(Estradiol/Testosterone 
pg/mL) 

Volume of Working Solution ( L) Total Volume in 
Control Matrix 

(mL) STDWS-
200 

STDWS-
100 

STDWS-
20 

STDWS-
10 

STDWS-
2 

STDWS-
0.4 

STDWS-
0.2 

1000/10000 - - 50 - - - - 1 

5000/50000 - 50 - - - - - 1 

10000/100000 50 - - - - - - 1 

Preparation of Quality Control Samples 

Quality controls (QC) are to be prepared as follows and thoroughly mixed.  . 

QC 
Concentration 

(Estradiol/Testosterone 
pg/mL) 

Volume of Spiking Solution ( L) Total Volume in 
Control Matrix 

(mL) QCWS-400 QCWS -200 QCWS -20 QCWS -2 QCWS -0.2 

10/100 - - - - 250 5 

30/300 - - - 375 - 25 

800/8000 - - 1000 - - 25 

8000/80000 - 1000 - - - 25 

20000/200000 250 - - - - 5 

The total volumes prepared may be scaled up or down as required. 

Sample Preparation: 

Extraction Procedure 

Aliquot sample into tube or well, and add internal standard working solution.  Seal and 

mix for approximately 1 minute.  Perform liquid/liquid extraction on samples and 

centrifuge for approximately 5 minutes at 4000 rpm.  Transfer aliquot for analysis and 

evaporate to dryness.  Add derivatization solution and mix.  Centrifuge for approximately 

1 minute at approximately 4000 rpm and inject for HPLC-MS/MS analysis. 
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Data Analysis: 

Regression Model 

Use peak area ratios with 1/x
2 

weighted linear regression for all components. 
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Representative Chromatograms: 

Example chromatogram of testosterone, estradiol, and their internal standards in H295R Supplemented Medium at an approximate 

concentration of 100 and 10 pg/mL, respectively: 
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