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1.0 EXECUTIVE SUMMARY 

1.1 Study Design 

The objective of this study was to evaluate the ability of oxybenzone, 

octylmethoxycinnamate, octylsalate and octocrylene to interact with the androgen receptors 

(ARs) isolated from rat prostates. 

 

Preliminary assessments of precipitation were conducted in order to identify a suitable top 

concentration of oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene for use in 

the binding assays.  The concentrations assessed were:  10
-4

 and 10
-3

 M. 

 

The final concentrations of each test article assessed in the binding assays were:  10
-10

, 10
-9

, 

10
-8

, 10
-7

, 10
-6

, 10
-5

, 10
-4

 and 10
-3

 M for the first valid independent run (20-September-2011) 

and 10
-11

,
 
10

-10
, 10

-9
, 10

-8
, 10

-7
, 10

-6
, 10

-5
 and 10

-4 
for the second and third valid independent 

runs (22-September-2011 and 06-October-2011). 

 

All concentrations were tested in replicates of 3.  In addition, solvent control tubes (6 

replicates) were prepared to assess total binding.  These replicates included the radioligand, 

cytosol (containing the ARs) and solvent but without the competitor R1881.  The total 

binding tubes allowed for the identification of maximal binding of [
3
H]-R1881.  Non-specific 

binding (NSB) was also assessed in replicates of 6 by determining the [
3
H]-R1881 bound in 

the presence of 100-fold excess unlabeled R1881.  NSB was subtracted from the data, 

normalized to total binding and presented as % specific binding.  Finally, 30 µL of [
3
H]-

R1881 was added to scintillation vials (n=6) in order to determine both total radioligand 

added and to calculate the percentage of total radioligand added to the tube that is bound to 

ARs.  The duration of incubation at approximately 4°C was 16-20 hours.  A complete 

concentration response curve for the positive control R1881 and the weak positive control 

(wPC) dexamethasone was run each time the binding assay was performed. 

 

1.2 Results 

The suitable top concentration of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene for use in all three valid independent runs was (20-September-2011, 22-

September-2011 and 06-October-2011) was 10
-4

 M as precipitation was seen with each test 

article at 10
-3

 M.   

 

In the first valid independent run (20-September-2011), the mean specific binding was > 75% 

at every soluble concentration tested for octylmethoxycinnamate, resulting in a classification 

of “non-binder.”  The mean specific binding for oxybenzone, octylsalate and octocrylene was 

64.9%, 53.9% and 54.2% of control at 10
-4

, respectively, and > 75% at all lower 

concentrations.   The mean specific binding for these three test articles at 10
-3

 M was not 

assessed because precipitation was observed at this concentration.  These data result in 

oxybenzone, octylsalate and octocrylene being classified as “equivocal” for this run.  The 
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weak positive control dexamethasone had a LogIC50 of -4.4 M while the LogIC50 of R1881 

was -8.9 M.   

 

In the second valid independent run (22-September-2011), the mean specific binding was  > 

75% at every soluble concentration tested for octylmethoxycinnamate, resulting in a 

classification of “non-binder.”  The mean specific binding for oxybenzone, octylsalate and 

octocrylene were 62.6%, 52.9% and 50.4% of control at 10
-4

, respectively.  These data result 

in oxybenzone, octylsalate and octocrylene being classified as “equivocal” for this run.  The 

weak positive control dexamethasone had a LogIC50 of -4.3 M while the LogIC50 of R1881 

was -10.1 M.     

 

Finally, in the third valid independent run (06-October-2011), the mean specific binding was 

> 75% at every soluble concentration tested for octylmethoxycinnamate, resulting in the 

classification as a “non-binder.”  The mean specific binding for oxybenzone and octocrylene 

were 61.2% and 51.3% of control at 10
-4

, respectively.  These data result in oxybenzone and 

octocrylene being classified as “equivocal” for this run.  The mean specific binding for 

octylsalate was 38.4% of control at 10
-4 

M, resulting in a classification of “binder” with a 

LogIC50 of -4.8 M and an RBA of 0.5. The weak positive control dexamethasone had a 

LogIC50 of -4.5 M while the LogIC50 of R1881 was -9.0 M.       

 

The mean relative binding affinity, or RBA (calculated by dividing the LogIC50 of the 

control/test material by the LogIC50 of the positive control R1881) was 0.5 for 

dexamethasone.  As oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene were 

not classified as an overall “binder” (mean specific binding > 50%), the RBA could not be 

calculated. 

 

1.3 Conclusion 

Octylmethoxycinnamate was classified as a “non-binder” in all three independent runs and 

thus has a final classification of “non-binder.”  Oxybenzone and octocrylene were classified 

as “equivocal” in all three independent runs and thus have a final classification of 

“equivocal.”  Finally, octylsalate was classified as “equivocal” in the first and second valid 

independent run, and classified as a “binder” in the third valid independent run, resulting in a 

final classification of “equivocal.” 

 

2.0 INTRODUCTION 

2.1 Purpose 

The objective of this study was to evaluate the ability of oxybenzone, 

octylmethoxycinnamate, octylsalate and octocrylene to interact with the androgen receptors 

(ARs) isolated from rat prostates.  The AR contains a highly specific hormone-binding 

domain (HBD) that is relatively well conserved across species.  Upon binding endogenous 

androgens to the HBD, the AR enters the nucleus and binds to specific sites in the genome 
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called androgen response elements (AREs).  Once bound to the ARE, the AR forms a 

homodimer with another AR, thereby controlling gene expression.   

 

This assay was used to provide information on the ability of a compound to interact with the 

androgen receptors (ARs) isolated from rat prostates.  This assay is not intended to be used to 

show that the interaction is, specifically, one-site competitive binding, or to precisely 

characterize the strength of the binding interaction.  It therefore may not be appropriate to use 

in quantitative structure-activity relationship (SAR) model development for androgen 

receptor binding without further refinement.  This assay is intended to be used as one part of 

a screening program that includes other assays, to detect substances that can potentially 

interact with the androgen hormonal system. 

 

The results of this study are intended to be used in conjunction with results from other Tier 1 

screening studies (OPPTS 890 test guideline series) that constitute the full screening battery 

under the Endocrine Disruptor Screening Program (EDSP).  Together, the results from the 

screening battery were used by the US EPA to identify substances that have the potential to 

interact with the androgen, estrogen or thyroid system.  Results of the Tier 1 screening 

battery, along with other scientifically relevant information, are to be used in a weight-of-

evidence determination of a substance’s potential to interact with these systems.   The fact 

that a substance may interact with a hormone system does not mean that when the substance 

is used, it will cause adverse effects in humans or ecological systems. The Tier 1 battery is 

intended for screening purposes only and should not be used for endocrine classification or 

risk assessment. 

 

2.2 Regulatory Citations 

OPPTS 890.1150: Androgen Receptor Binding (Rat Prostate Cytosol). 2009 (now referred to 

as OCSPP though the guideline is still titled as OPPTS). 

 

3.0 MATERIALS AND METHODS 

All materials and methods described in this report are in reference to the three valid 

independent runs (20-September-2011, 22-September-2011 and 06-October-2011) only. 
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3.1 Test Substance 

3.1.1 Test substance details 

Test Substance Name: 2-hydroxy-4-methoxybenzophenone 

(Oxybenzone) 

Test Substance Manufacturer: Ivy Fine Chemicals 

CAS Number: 131-57-7 

Description: Light yellow solid 

Solvent Used: DMSO 

Batch/Lot Number: 20100801 

Expiry Date: 01-Aug-2012 

Purity: 99.92% 

Molecular Formula: C14H12O3 

Molecular Weight: 228.25 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

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 

Solvent Used: DMSO 

Batch/Lot Number: A0293319 

Expiry Date: Not Provided 

Purity: 99.8%  

Molecular Formula: C18H26O3 

Molecular Weight: 290.39 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

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/Lot Number: 44698PJ 

Expiry Date: Not Provided 

Purity: 99.6%  

Molecular Formula: C15H22O3 

Molecular Weight: 250.33 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 
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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/Lot Number: 01697MJ 

Expiry Date: Not Provided 

Purity: 99.2%  

Molecular Formula: C24H27NO2 

Molecular Weight: 361.48 

Storage Conditions: Room Temp. (eg. ambient) 

A certificate of analysis for the test substance is presented in Appendix 4. 

 

The reference compound R1881 (CAS# 965-93-5) was purchased from Sigma Aldrich (St. 

Louis, MO) and was 98% pure.  The catalog number was R0908 and the lot number was 

060M4638. 

 

The weak positive control dexamethasone (CAS# 50-02-2) was purchased from Sigma 

Aldrich (St. Louis, MO) and was 98.9% and 99%pure.  The catalog number was D1756 and 

the lot numbers were 1419230 and 077K1050, respectively. 

 

The radioligand [
3
H]-R1881 was purchased from Perkin-Elmer (Boston, MA) and had a 

specific activity (SA) of 85.1 Ci/mol on the certification date (24-February-2011).  The 

catalog number was NET590 and the lot number was 653698.  The SAadjusted was 82.4 Ci/mol 

for the first two valid independent runs (20-September-2011 and 22-September-2011) and 

82.2 Ci/mol for the third valid independent run (06-October-2011). 

 

3.1.2 Vehicle selection 

Dimethyl sulfoxide (DMSO) is one of the recommended solvents according to the EPA 

guideline (OPPTS 890.1150) and was selected as a suitable vehicle for oxybenzone, 

octylmethoxycinnamate, octylsalate and octocrylene.  Oxybenzone, octylmethoxycinnamate, 

octylsalate and octocrylene solutions with a concentration of up to 10
-4

 M (the limit 

concentration for the assay) can be prepared while limiting the final concentration of DMSO 

in the assay medium to ~3.2% (v/v).  R1881 and dexamethasone were prepared fresh on the 

day of the assay for the first two runs.  For the third valid independent run, stocks were 

prepared on 29-September-2011, then frozen as aliquots and thawed on the day of the assay 

for use.  The test substance was prepared on 20-September-2011for the first two valid 

independent runs, and on the day of the assay for the third valid independent run. 

 

3.1.3 Test Substance Preparation 

Vehicle (DMSO) was kept at the same concentration for the controls and for the test 

substance.  DMSO was tested as a vehicle control with the reference chemical and reference 
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controls for the run as well.  All concentrations of oxybenzone, octylmethoxycinnamate, 

octylsalate and octocrylene were kept at approximately 3.2% final DMSO concentration.  

The dose concentrations of oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene 

were not verified using analytical methods. 

 

Serial dilutions of test chemicals were prepared in DMSO to yield the final concentrations 

indicated below: 

 

Example Dilution Procedure for oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene. 

Tube # 

Volume of stock to add 

for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

diluted test 

chemical 

Diluted test 

chemical 

concentration 

*Final test 

chemical 

concentration in 

AR assay tube 

TC1 
Use 300 µl of stock test 

chemical (100 mM) 
700 µl 1 ml 3 x 10

-2
 M 1 x 10

-3
 M 

TC2 
Use 100 µl of dilution 

TC1 (50 mM) 
900 µl 1 ml 3 x 10

-3
 M 1 x 10

-4
 M 

TC3 
Use 100 µl of dilution 

TC2 (5 mM) 
900 µl 1 ml 3 x 10

-4
 M 1 x 10

-5
 M 

TC4 
Use 100 µl of dilution 

TC3 (500 µM) 
900 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 M 

TC5 
Use 100 µl of dilution 

TC4 (50 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 M 

TC6 
Use 100 µl of dilution 

TC5 (5 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 M 

TC7 
Use 100 µl of dilution 

TC6 (500 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 M 

TC8 
Use 100 µl of dilution 

TC7 (50 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 M 

*Final concentration of oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene in 

assay tube when 10 µl of diluted concentration is used in a total volume of 300 µl. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Report Number: 9070-100107ARB Page 15 of  91 

 

3.1.4 Positive and Weak Positive Reference Control Preparation 

The positive control, R1881, strongly binds ARs and was included to ensure that the run was 

properly performed and to allow an assessment of variability in the conduct of the assay 

across time.  Final concentrations of unlabeled R1881 ranged from 1 x 10
-6

 to 1 x 10
-11 

M as 

described below.  Fresh 10 mM R1881 stock was diluted 1:10 (1 mM R1881 solution) and 

then serial dilutions of the reference standard were performed in DMSO (final concentration 

of approximately 3.2%). 

 

Example Dilution Procedure for R1881 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

R1881 

Diluted R1881 

concentration 

Final R1881 

concentration in 

AR assay tube 

N/A 
Use 100 µl of stock 

R1881 (10 mM) 
900 µl 1 ml 1 x 10

-3
 M  

NSB1 
Use 30 µl of stock 

R1881 (1 mM) 
970 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 

S2 
Use 100 µl of dilution 

NSB1 (30 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 

S3 
Use 100 µl of dilution 

S2 (3 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 

S4 
Use 100 µl of dilution 

S3 (300 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 

S5 
Use 100 µl of dilution 

S4 (30 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 

S6 
Use 100 µl of dilution 

S5 (3 nM) 
900 µl 1 ml 3 x 10

-10
 M 1 x 10

-11
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The weak positive control was dexamethasone.  A 30 mM stock was prepared in DMSO and 

serially diluted as described below.  The concentration range tested for the weak positive 

control was from 1 x 10
-3

 to 1 x 10
-10 

M with DMSO kept at approximately 3.2%. 

 

Example Dilution Procedure for Dexamethasone 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

diluted positive 

control 

Weak Positive Control Concentration 

Diluted 
Final in AR 

assay tube 

P1 
Use stock positive 

control (30 mM) 
 1 ml 3 x 10

-2
 M 1 x 10

-3
 M 

P2 

Use 100 µl of stock 

positive control (30 

mM) 

900 µl 1 ml 3 x 10
-3 

M 1 x 10
-4

 M 

P3 
Use 100 µl of P2      

(3 mM) 
900 µl 1 ml 3 x 10

-4
 M 1 x 10

-5
 M 

P4 
Use 100 µl of P3   

(300 µM) 
900 µl 1 ml 3 x 10

-5
 M 1 x 10

-6
 M 

P5 
Use 100 µl of P4    

(30 µM) 
900 µl 1 ml 3 x 10

-6
 M 1 x 10

-7
 M 

P6 
Use 100 µl of P5      

(3 µM) 
900 µl 1 ml 3 x 10

-7
 M 1 x 10

-8
 M 

P7 
Use 100 µl of P6   

(300 nM) 
900 µl 1 ml 3 x 10

-8
 M 1 x 10

-9
 M 

P8 
Use 100 µl of P7    

(30 nM) 
900 µl 1 ml 3 x 10

-9
 M 1 x 10

-10
 M 

 

3.2 Solubility/Precipitation Assay 

The limit of test chemical solubility was determined by visual observation.  Compound 

solubility was determined in solvent.  In addition, the solutions were watched closely when 

added to the experiment tube (as the test compound may precipitate upon addition to the 

assay tube mixtures). 

  

3.3 Rat Prostate Cytosol 

Cytosol was collected, processed, and validated per EPA guideline and CeeTox SOP 2055 

for use on this study.  Related data was maintained separate from this study and the pertinent 

information is available in Appendix 2. 

 

3.4 Stock Solution Preparation 

A 200 mM EDTA stock solution was prepared and stored at 4±2°C.  A 1 M sodium 

molybdate solution was also prepared along with a 1 M Tris buffer (pH adjusted to 7.4).  

These solutions were then used to prepare Low-salt TEDG Buffer (10 mM Tris, 1 mM 

sodium molybdate, 1.5 mM EDTA, 10% glycerol and 1 mM DTT [added immediately before 

use], pH 7.4 [cooled to 4±2°C before adjusting to pH 7.4 and stored at 4±2°C up to 3 

months]).  
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A 600 µM stock solution of triamcinolone acetonide was prepared in 100% ethanol and 

diluted/aliquoted into 60 µM solutions and stored at -20±2°C. 

 

The 60% hydroxyapatite (HAP) slurry was prepared one day before use.  The HAP was 

gently mixed with 50 mM buffer in a graduated cylinder, and refrigerated for approximately 

2 hours at 4±2°C.  The HAP was then washed three times as follows.  The supernatant was 

removed and the HAP was resuspended again in 50 mM Tris buffer (4±2°C).  The slurry was 

mixed gently and allowed to settle for approximately 2 hours at 4±2°C.  After the third wash, 

the HAP slurry settled overnight (at least 8 to 10 hours at 4±2°C). 

 

The next day (day of use), the volume of HAP on the graduated cylinder was noted.  The 

supernatant was removed and the HAP was resuspended to a final volume of 60% HAP and 

40% cold 50 mM Tris buffer.  The HAP slurry was well-suspended and ice-cold when used 

in the separation procedure. 

 

3.5 Assays 

3.5.1 Working Assay Buffer Preparation 

Summary Table of Assay Conditions 

 Competitive Binding Assay Protocol 

Source of receptor Rat prostate cytosol 

Concentration of radioligand 1 nM 

Concentration of receptor Sufficient to bind 10-15% of radioligand 

Concentration of test substance (as serial dilutions) 100 pM to 1 mM 

Temperature 4±2°C 

Incubation time 16-20 hours 

Composition of assay 

buffer 

Tris 10 mM (pH 7.4) 

EDTA 1.5 mM 

Glycerol 10% (v/v) 

Protease Inhibitor 0.5% (v/v) 

DTT 1 mM 

Sodium Molybdate 1 mM 

 

On the day of assay, the Working Assay Buffer, or TEDG+PI buffer (10 mM Tris, 1 mM 

sodium molybdate, 1.5 mM EDTA, 10% glycerol and 1 mM DTT, 0.5% Protease Inhibitor 

(v/v), pH 7.4) was prepared using the TEDG buffer. 

 

3.5.2  [
3
H]-R1881 Preparation 

[
3
H]-R1881 was prepared on the day of assay.  The specific activity was adjusted for decay 

over time prior to performing dilutions.  The specific activity was calculated on the day of the 

assay using the following equation: 

  

SAadjusted (Fraction Isotope Remaining) = SA * e
-Kdecay*Time

 

 

SA is the specific activity on the packaging date. 

Kdecay is the decay constant for tritium (equal to 1.54 x 10
-4

/day). 
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Time = days since the date on the stock bottle from the manufacturer. 

 

The [
3
H]-R1881 was diluted with TEDG + PI buffer so that each assay tube contained 1 nM 

final concentration of [
3
H]-R1881 using the following procedure: 

 

The specific activity was converted from Ci/mmole to nM.  If SA = X Ci/mmole, and Y = 

concentration of radiolabel, then X Ci/mmole was converted to nM and the SA activity 

adjusted for decay over time by the following conversion:  

 

(Y mCi/ml / X Ci/mmole) * 1 Ci/1000 mCi * 10
6
 nmole/mmole * 1000 ml/L = (Y/X) * 10

6
 

nM  

 

A 10 nM diluted stock of the [
3
H]-R1881 was prepared so that 30 µl in a total volume of 300 

µl per assay tube will give a final concentration of 1 nM.  The 10 nM [
3
H]-R1881 was kept 

on ice until standards, test chemicals, and assay tubes were prepared. 

 

3.5.3 Assay Preparations 

Siliconized 12 x 75 mm tubes were used for the assay.  30 µl of 10 nM [
3
H]-R1881 (1 x 10

-8
 

M) and 50 µl triamcinolone acetonide (60 µM working solution) were added to all tubes.  For 

the 3 tubes at the beginning of assay and at the end of assay, 100X inert R1881 (30 µl of 1 

µM) was also added.  These were the nonspecific binding tubes.  The tubes were placed in a 

speed-vac and dried.  An aliquot of cytosol was thawed on ice and diluted to the pre-

determined optimal protein concentration. 

 

3.5.4 Individual Tubes 

For the assay tubes, 10 µl of each concentration of test chemical and control was added, 

followed by 300 µl of the diluted cytosol.  The temperature of the tubes and contents were 

kept at 4±2°C prior to the addition of the cytosol.  The assay tubes were vortexed after 

additions and incubated at 4±2°C for 16 to 20 hours on a rotator. 

 

3.5.5 Separation of Bound [
3
H]-R1881 From Free [

3
H]-R1881   

The AR assay tubes were removed from the rotator and placed in an ice-water bath.  A 

repeating pipette was used to add approximately 500 µl of ice cold HAP slurry (60% in 50 

mM Tris buffer) to fresh new 12 x 75 mm siliconized assay tubes.  100 µl of each incubation 

tube was transferred to the appropriate labelled tubes containing the HAP.  The tubes were 

vortexed for approximately 10 seconds at approximately 5 minute intervals for a total of 

approximately 20 minutes with tubes remaining in the ice-water bath between vortexing.  

Following the vortexing step, approximately 2 ml of the cold 50 mM Tris buffer was added, 

quickly vortexed, and centrifuged at 4±2°C for approximately 10 minutes at 700 x g.  After 

centrifugation, the supernatant containing the free [
3
H]-R1881 was immediately decanted and 

discarded.  The HAP pellet contained the androgen receptor bound [
3
H]-R1881.  

Approximately 2 ml of ice-cold 50 mM Tris buffer was added to each tube and vortexed to 

resuspend the pellet.  The tubes were centrifuged again at 4±2°C for approximately 10 
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minutes at approximately 700 x g.  The supernatant was quickly decanted and discarded.  The 

wash and centrifugation steps were repeated three more times.  After the final wash, the 

supernatant was decanted.  The assay tubes were allowed to drain briefly for approximately 

30 seconds. 

 

3.5.6 Extraction and Quantification of [
3
H]-R1881 Bound to AR.   

Approximately 2 ml of absolute ethanol was added to each assay tube.  The tubes were 

allowed to sit at room temperature for approximately 15 to 20 minutes, vortexing for 

approximately 10 seconds at approximately 5-minute intervals.  The assay tubes were 

centrifuged for approximately 10 minutes at approximately 700 x g.  The supernatant was 

decanted into a 20 ml scintillation vial containing approximately 14 ml scintillation cocktail 

(Perkin Elmer Opti-Fluor, cat# 6013199, lot# 47-11241).   The vial was capped and shaken.  

The vials were placed in a scintillation counter (Perkin Elmer Tri-Carb 2910TR Liquid 

Scintillation Analyzer Model B2910) and each vial was counted for at least one minute with 

quench correction for determination of DPMs per vial. 

 

Standards (
3
H, 

14
C and background) were used to verify accurate counting, and the liquid 

scintillation analyzer has an enhanced Instrument Performance Assessment (IPA) for 

monitoring efficiencies, backgrounds, E2/B and Chi-square values for 
3
H and 

14
C over the 

life of the instrument.  The most recent IPA time and date stamped data are available on 

demand for reporting purposes. Each IPA printout includes instrument model, serial number, 

software version number and calibration standard information. 

 

3.6 Competitive Binding Data Analysis and Interpretation 
 

3.6.1 Analysis and Considerations 

The competitive binding assay was functioning correctly if all of the following criteria had 

been met, according to OPPTS 890.1150: 

 

Increasing concentrations of unlabeled R1881 displaced [
3
H]-R1881 from the receptor in a 

manner consistent with one-site competitive binding.  Specifically, the curve fitted to the 

radioinert R1881 data points using non-linear regression descended from 90% to 10% over 

approximately an 81-fold increase in the concentration of the test chemicals. 

 

Ligand depletion was minimal.  Specifically, the ratio of total binding in the absence of 

competitor to the total amount of [
3
H]-R1881 added per assay tube was no greater than 15%. 

 

The parameter values (top, bottom, and slope) for R1881 and the concurrent positive control 

(dexamethasone) were within the tolerance bounds outlined in the OPPTS guideline and are 

provided below. 

 

The solvent control substance did not alter the sensitivity or reliability of the assay.  

Specifically, the acceptable limit of ethanol concentration in the assay tube was 3%; the 
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acceptable limit of DMSO concentration was ≤ 10%.  All tubes must have contained equal 

amounts of solvent. 

 

The test chemical was tested over a concentration range that fully defined the top of the curve 

(i.e. a range that showed that a top plateau was achieved), and the top was within 25 

percentage points of either the solvent control or the value for the lowest concentration of the 

R1881 standard for that run. 

 

Upper and Lower Limits for Parameters in Competitive Binding Assay Curves for the 

Standards (Radioinert R1881 and dexamethasone) 

Chemical Parameter Lower Limit Upper Limit 

R1881             

(Standard Curve) 

Slope -1.2 -0.8 
Top (%) 82 114 

Bottom (%) -2 +2 

Dexamethasone     

(Weak Positive) 

Slope -1.4 -0.6 
Top (%) 87 106 

Bottom (%) -12 +12 

 

3.6.2 Classification 

The classification of a chemical as a binder or non-binder was made on the basis of the 

average results of three non-concurrent runs, each of which meet the performance criteria and 

taken together, were consistent with each other, as per OPPTS guideline 890.1150.  Each run 

was classified as “binder,” “non-binder,” or “equivocal.” 

 

A run was classified as “binder” with the ARs if the lowest point on the fitted response curve 

within the range of the data was less than 50%.   

 

“Percent” refers to binding of the radiolabeled R1881.  Thus, “less than 50%” means that less 

than 50% of the radiolabeled R1881 was bound, or equivalently, that more than 50% of the 

radiolabeled R1881 had been displaced from the receptor.  In other words, a run was 

classified as “binder” if a Log(IC50) was obtained. 

 

A run was classified as a “non-binder” if the lowest point on the fitted response curve within 

the range of the data was above 75%. 

 

A run was classified as “equivocal” if the average lowest point on the fitted response curves 

within the range of the data was above 50% but below 75%. 

 

After each run was classified, the chemical was classified by assigning the following values 

to each run and averaging across runs: 

Binder: 2 

Equivocal: 1 

Non-binder: 0 
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Chemical classification, based on the average of all the runs performed for a chemical: 

Binder:  average ≥ 1.5 

Equivocal:  0.5 ≤ average < 1.5 

Non-binder:  average < 0.5 

 

For example, if a chemical was tested in three runs in one lab and is determined to be 

interactive in 2 runs and equivocal in 1 run, to classify this chemical one would average 2, 2, 

and 1 = ~1.67 and the chemical would be considered a “binder” because the average was 

greater than 1.5. 

 

4.0 RESULTS AND DISCUSSION 

4.1 Concentration Range for the Test Substance 

In order to identify a suitable top concentration for use in the binding assays, preliminary 

assessments of precipitation were conducted as described in Sections 3.2.  The final 

concentrations of oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene to assess 

precipitation were 10
-4

 and 10
-3

 M. 

 

The suitable top concentration of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene for use in all three valid independent runs was (20-September-2011, 22-

September-2011 and 06-October-2011) was 10
-4

 M as precipitation was seen with each test 

article at 10
-3

 M.   

 

The final concentrations of each test article assessed in the binding assays were:  10
-10

, 10
-9

, 

10
-8

, 10
-7

, 10
-6

, 10
-5

, 10
-4

 and 10
-3

 M for the first valid independent run (20-September-2011) 

and 10
-11

,
 
10

-10
, 10

-9
, 10

-8
, 10

-7
, 10

-6
, 10

-5
 and 10

-4 
for the second and third valid independent 

runs (22-September-2011 and 06-October-2011). 

 

4.2 Binding Assay Acceptance Criteria 

In all three valid independent runs of the assay, increasing concentrations of unlabeled R1881 

displaced [
3
H]-R1881 from the receptor in a manner consistent with one-site competitive 

binding, and the ligand depletion was held below 15%.  Also, the solvent did not alter the 

assay sensitivity or reliability.  Finally, the data were within the acceptable ranges specified 

in Section 3.6.1.   

 

4.3 Results 

The suitable top concentration of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene for use in all three valid independent runs was (20-September-2011, 22-

September-2011 and 06-October-2011) was 10
-4

 M as precipitation was seen with each test 

article at 10
-3

 M.   
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Four independent runs of the binding assay were conducted because in the third run (29-

September-2011), the DPM values were substantially different from typical data.  The data is 

located in the study binder but is not included in the analysis of this report. 

 

In the first valid independent run (20-September-2011), the mean specific binding was > 75% 

at every soluble concentration tested for octylmethoxycinnamate, resulting in a classification 

of “non-binder.”  The mean specific binding for oxybenzone, octylsalate and octocrylene was 

64.9%, 53.9% and 54.2% of control at 10
-4

, respectively, and > 75% at all lower 

concentrations.   The mean specific binding for these three test articles at 10
-3

 M was not 

assessed because precipitation was observed at this concentration.  These data result in 

oxybenzone, octylsalate and octocrylene being classified as “equivocal” for this run.  The 

weak positive control dexamethasone had a LogIC50 of -4.4 M while the LogIC50 of R1881 

was -8.9 M.   

 

In the second valid independent run (22-September-2011), the mean specific binding was  > 

75% at every soluble concentration tested for octylmethoxycinnamate, resulting in a 

classification of “non-binder.”  The mean specific binding for oxybenzone, octylsalate and 

octocrylene were 62.6%, 52.9% and 50.4% of control at 10
-4

, respectively.  These data result 

in oxybenzone, octylsalate and octocrylene being classified as “equivocal” for this run.  The 

weak positive control dexamethasone had a LogIC50 of -4.3 M while the LogIC50 of R1881 

was -10.1 M.     

 

Finally, in the third valid independent run (06-October-2011), the mean specific binding was 

> 75% at every soluble concentration tested for octylmethoxycinnamate, resulting in the 

classification as a “non-binder.”  The mean specific binding for oxybenzone and octocrylene 

were 61.2% and 51.3% of control at 10
-4

, respectively.  These data result in oxybenzone and 

octocrylene being classified as “equivocal” for this run.  The mean specific binding for 

octylsalate was 38.4% of control at 10
-4 

M, resulting in a classification of “binder” with a 

LogIC50 of -4.8 M and an RBA of 0.5. The weak positive control dexamethasone had a 

LogIC50 of -4.5 M while the LogIC50 of R1881 was -9.0 M.       

 

The mean relative binding affinity, or RBA (calculated by dividing the LogIC50 of the 

control/test material by the LogIC50 of the positive control R1881) was 0.5 for 

dexamethasone.  As oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene were 

not classified as an overall “binder” (mean specific binding > 50%), the RBA could not be 

calculated. 

 

5.0 CONCLUSIONS 

Octylmethoxycinnamate was classified as a “non-binder” in all three independent runs and 

thus has a final classification of “non-binder.”  Oxybenzone and octocrylene were classified 

as “equivocal” in all three independent runs and thus have a final classification of 

“equivocal.”  Finally, octylsalate was classified as “equivocal” in the first and second valid 

independent run, and classified as a “binder” in the third valid independent run, resulting in a 

final classification of “equivocal.” 
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TABLE 1 Results of 1
st 

Valid Binding Assay – Controls – September 20, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 1.7 0.7 N/A 

-7 3.1 1.0 0.6 31.1 

-8 13.1 1.5 0.9 11.6 

-9 55.5 1.5 0.9 2.7 

-10 92.6 2.9 1.7 3.1 

-11 96.0 3.1 1.8 3.3 

Dexamethasone 

-3 2.9 2.9 1.6 98.3 

-4 29.4 2.3 1.3 7.9 

-5 75.6 4.5 2.6 5.9 

-6 96.5 2.2 1.3 2.3 

-7 102.4 3.3 1.9 3.3 

-8 98.7 2.5 1.5 2.6 

-9 98.5 2.2 1.3 2.2 

-10 93.5 5.0 2.9 5.4 
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TABLE 2 Results of 1
st 

Valid Binding Assay – Test Articles – September 20, 

2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Oxybenzone 

-3 29.3 0.8 0.5 2.9 

-4 64.9 2.4 1.4 3.6 

-5 92.1 4.6 2.7 5.0 

-6 102.1 2.8 1.6 2.8 

-7 99.5 4.7 2.7 4.7 

-8 99.9 1.4 0.8 1.4 

-9 98.6 1.2 0.7 1.2 

-10 99.2 4.5 2.6 4.5 

Octyl-

methoxycinnamate 

-3 81.1 3.2 1.8 3.9 

-4 84.5 3.6 2.1 4.3 

-5 92.8 1.8 1.0 1.9 

-6 96.4 6.5 3.8 6.8 

-7 100.7 7.4 4.3 7.3 

-8 100.2 2.3 1.3 2.2 

-9 98.7 1.7 1.0 1.7 

-10 99.8 1.2 0.7 1.2 

Octylsalate  

-3 31.7 3.1 1.8 9.9 

-4 53.9 5.1 2.9 9.5 

-5 85.4 4.6 2.6 5.4 

-6 89.1 4.9 2.8 5.5 

-7 90.0 1.1 0.6 1.2 

-8 94.3 7.9 4.6 8.4 

-9 101.3 2.7 1.6 2.7 

-10 101.9 4.0 2.3 4.0 

Octocrylene 

-3 45.4 1.2 0.7 2.6 

-4 54.2 4.4 2.6 8.2 

-5 82.3 1.8 1.0 2.1 

-6 99.0 4.4 2.6 4.5 

-7 98.4 3.9 2.3 4.0 

-8 102.6 0.6 0.3 0.6 

-9 99.2 2.0 1.1 2.0 

-10 100.7 2.6 1.5 2.6 

Red lettering indicates where significant precipitation of test material was observed. 
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TABLE 3 1
st
 Valid Run - Upper and Lower Parameters in Competitive Assay 

Binding Curves for the Standards – September 20, 2011 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 1 -2 

Top Plateau Level % binding 98 99 

Hill Slope Log10(M)
-1

 -1.0 -0.9 
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TABLE 4 Results of 2
nd

 Valid Binding Assay – Controls – September 22, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 2.3 0.9 N/A 

-7 1.8 1.6 0.9 88.1 

-8 3.8 0.6 0.4 16.5 

-9 12.3 0.9 0.5 7.3 

-10 53.2 1.8 1.0 3.3 

-11 98.4 2.7 1.6 2.8 

Dexamethasone 

-3 5.1 2.0 1.2 39.9 

-4 33.0 0.4 0.3 1.3 

-5 80.9 1.0 0.6 1.2 

-6 97.1 2.4 1.4 2.5 

-7 96.4 2.7 1.5 2.8 

-8 99.5 1.2 0.7 1.2 

-9 101.1 3.3 1.9 3.3 

-10 97.1 0.9 0.5 0.9 
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TABLE 5 Results of 2
nd

 Binding Assay – Test Articles – September 22, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Oxybenzone 

-4 62.6 0.7 0.4 1.1 

-5 92.6 5.4 3.1 5.8 

-6 95.2 4.0 2.3 4.2 

-7 92.0 7.9 4.6 8.6 

-8 92.2 4.5 2.6 4.9 

-9 93.8 4.3 2.5 4.6 

-10 87.5 10.0 5.8 11.4 

-11 95.0 4.1 2.4 4.3 

Octyl-

methoxycinnamate 

-4 81.9 3.9 2.2 4.7 

-5 94.3 0.9 0.5 0.9 

-6 97.5 2.6 1.5 2.6 

-7 97.1 5.4 3.1 5.6 

-8 96.5 1.3 0.8 1.4 

-9 95.9 3.5 2.0 3.7 

-10 94.0 5.7 3.3 6.0 

-11 94.1 0.7 0.4 0.8 

Octylsalate  

-4 52.9 2.4 1.4 4.5 

-5 92.1 3.6 2.1 3.9 

-6 96.5 4.0 2.3 4.2 

-7 98.0 1.5 0.9 1.6 

-8 95.7 2.5 1.4 2.6 

-9 96.7 2.8 1.6 2.9 

-10 92.4 10.0 5.8 10.8 

-11 92.3 1.6 0.9 1.7 

Octocrylene 

-4 50.4 11.7 6.7 23.1 

-5 74.6 2.2 1.3 2.9 

-6 91.2 1.5 0.9 1.6 

-7 96.5 3.5 2.0 3.6 

-8 94.2 1.9 1.1 2.0 

-9 99.5 4.0 2.3 4.0 

-10 97.1 3.4 2.0 3.5 

-11 98.1 4.4 2.6 4.5 
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TABLE 6 Results of 2
nd

 Binding Assay - Upper and Lower Parameters in 

Competitive Assay Binding Curves for the Standards – September 22, 2011 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 1 0 

Top Plateau Level % binding 114 99 

Hill Slope Log10(M)
-1

 -0.9 -1.0 
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TABLE 7 Results of 3
rd

 Binding Assay – Controls – October 06, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

R1881 (NSB) 

-6 0.0 1.3 0.5 N/A 

-7 2.8 0.4 0.2 14.7 

-8 7.5 1.8 1.0 24.0 

-9 49.3 0.8 0.5 1.7 

-10 86.1 3.5 2.0 4.1 

-11 95.8 6.4 3.7 6.7 

Dexamethasone 

-3 0.5 1.1 0.7 211.4 

-4 19.2 0.4 0.2 2.0 

-5 70.8 3.3 1.9 4.6 

-6 88.1 4.5 2.6 5.1 

-7 93.7 2.2 1.3 2.4 

-8 95.8 2.6 1.5 2.7 

-9 92.9 3.9 2.3 4.2 

-10 95.6 1.6 0.9 1.7 
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TABLE 8 Results of 3
rd

 Binding Assay – Test Articles – October 06, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% 

Coefficient 

of Variation 

Oxybenzone 

-4 61.2 6.8 3.9 11.2 

-5 92.0 5.2 3.0 5.7 

-6 96.2 0.9 0.5 1.0 

-7 97.5 3.8 2.2 3.9 

-8 103.4 3.6 2.1 3.5 

-9 100.4 2.7 1.6 2.7 

-10 100.8 0.9 0.5 0.9 

-11 101.2 4.8 2.8 4.7 

Octyl-

methoxycinnamate 

-4 89.3 2.4 1.4 2.6 

-5 96.4 3.5 2.0 3.6 

-6 99.0 0.3 0.2 0.3 

-7 95.7 8.5 4.9 8.9 

-8 100.3 2.6 1.5 2.6 

-9 97.7 1.6 0.9 1.6 

-10 100.9 3.1 1.8 3.0 

-11 100.9 5.1 2.9 5.0 

Octylsalate  

-4 38.4 21.4 12.3 55.6 

-5 84.0 5.5 3.2 6.6 

-6 97.3 3.2 1.8 3.3 

-7 91.6 3.3 1.9 3.6 

-8 73.1 16.3 9.4 22.2 

-9 89.4 5.2 3.0 5.8 

-10 93.0 2.6 1.5 2.8 

-11 97.4 2.6 1.5 2.7 

Octocrylene 

-4 51.3 1.5 0.9 3.0 

-5 84.8 2.2 1.3 2.6 

-6 98.6 6.9 4.0 7.0 

-7 97.3 7.2 4.1 7.4 

-8 100.0 1.8 1.0 1.8 

-9 99.0 3.5 2.0 3.5 

-10 97.4 0.3 0.2 0.3 

-11 96.4 7.7 4.4 8.0 
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TABLE 9 Results of 3
rd

 Binding Assay - Upper and Lower Parameters in 

Competitive Assay Binding Curves for the Standards – October 06, 2011 

Parameter Unit R1881 Dexamethasone 

Bottom Plateau Level % binding 0 -3 

Top Plateau Level % binding 96 94 

Hill Slope Log10(M)
-1

 -1.0 -1.0 
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APPENDIX 2 Rat Prostate Cytosol Preparation and Information  

First Run – September 20, 2011 

   Supplier  Charles River Laboratories 

   Strain  Sprague-Dawley 

   Age  90 days 

   Days after castration < 1 

      

   Protein Concentration  6.2 mg/mL 

   Method of Determination  Bradford Method 

   Supplier and Product  Bio-Rad Dye Reagent Concentrate 

   Catalog Number  500-0006 

  

   Batch/Lot Number 210007463 

    

   Method of Transport  FedEx – priority overnight 

   Conditions of Transport  Dry Ice 

 

Second Run – September 22, 2011 

   Supplier  Charles River Laboratories 

   Strain  Sprague-Dawley 

   Age  90 days 

   Days after castration < 1 

      

   Protein Concentration  5.7 mg/mL 

   Method of Determination  Bradford Method 

   Supplier and Product  Bio-Rad Dye Reagent Concentrate 

   Catalog Number  500-0006 

  

   Batch/Lot Number 210007463 

    

   Method of Transport  FedEx – priority overnight 

   Conditions of Transport  Dry Ice 
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Third Run – October 06, 2011 

   Supplier  Charles River Laboratories 

   Strain  Sprague-Dawley 

   Age  90 days 

   Days after castration < 1 

      

   Protein Concentration  8.8 mg/mL 

   Method of Determination  Bradford Method 

   Supplier and Product  Bio-Rad Dye Reagent Concentrate 

   Catalog Number  500-0006 

  

   Batch/Lot Number 210007463 

    

   Method of Transport  FedEx – priority overnight 

   Conditions of Transport  Dry Ice 

 

Isolation Procedure 

 

□ Make sure the homogenizer probe is pre-chilled before use, by placing it in a beaker 

of low-salt TEDG buffer on ice. 

 

□ Inspected prostate tissue for healthy appearance (no fibrous, inflamed, edematous or 

infected appearance) and discard any tissues that appear compromised; trim excess 

fascia if necessary.  

 

□ Weighed prostate tissues or use recorded tissue weights; calculate total weight and 

add to a beaker of low-salt TEDG buffer in ice bath, at 10 ml of buffer/g tissue. 

 

□ Mince with a scalpel blade and fine scissors until all pieces are small 1-2 mm cubes. 

 

□ Homogenize tissues at 4°C with a pre-chilled using a Polytron homogenizer.  For a 

Polytron PT2100, use setting 3, and 3 short 4 sec bursts of power spaced at 20 sec 

intervals and place probe into ice cold TEDG buffer to cool it down between bursts. 

 

□ Transfer homogenates to pre-cooled centrifuge tubes, balance, and centrifuged at 

30,000 x g for 30 minutes in a centrifuge cooled to 4°C. For centrifugation using a 

Sorvall RC5B centrifuge, use an SS-34 rotor and set centrifuge speed to 16,000 RPM.   

 

□ The resulting supernatant contains the low-salt cytosolic receptor.  Pool the 

supernatant from all rats. 
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Raw Data Plate Map – First Run – September 20, 2011 
 1 2 3 4 5 6 7 8 9 10 11 12 

A buffer bkg buffer blank water blank 0.5 0.5 0.5 3x cyto 3x cyto 3x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

B buffer bkg buffer blank water blank 0.25 0.25 0.25 5x cyto 5x cyto 5x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

C buffer bkg buffer blank water blank 0.125 0.125 0.125 10x cyto 10x cyto 10x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

D buffer bkg buffer blank water blank 0.06 0.06 0.06 20x cyto 20x cyto 20x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

E buffer bkg buffer blank water blank 0.5 0.5 0.5 40x cyto 40x cyto 40x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

F buffer bkg buffer blank water blank 0.25 0.25 0.25 80x cyto 80x cyto 80x cyto 
buffer 

bkg 

buffer 

blank 

water 

blank 

G buffer bkg buffer blank water blank 0.125 0.125 0.125 5x water 5x water 5x water 
buffer 

bkg 

buffer 

blank 

water 

blank 

H buffer bkg buffer blank water blank 0.06 0.06 0.06 40x water 40x water 40x water 
buffer 

bkg 

buffer 

blank 

water 

blank 

    
BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL) 

cytosol 

samples 

cytosol 

samples 

cytosol 

samples 
   

 

Raw Data– First Run – September 20, 2011 
  Plate Seq#: 8072  

Comment: Acquired: Thursday, June 03, 2010 4:11 PM  Temperature Min/Max: 0.0/0.0°C     

Absorbance-A        File Report: C:\Fusion data files\MTT_(null)_06-03-10_1142.TXT      

 1 2 3 4 5 6 7 8 9 10 11 12 

A 0.056 0.412 0.414 0.839 0.922 0.943 1.544 1.711 1.369 0.044 0.042 0.045 

B 0.050 0.416 0.414 0.629 0.695 0.707 1.154 1.226 1.194 0.048 0.042 0.047 

C 0.053 0.414 0.428 0.517 0.574 0.573 0.841 0.881 0.876 0.044 0.043 0.040 

D 0.057 0.416 0.416 0.447 0.465 0.476 0.630 0.688 0.662 0.046 0.052 0.042 

E 0.054 0.416 0.419 0.839 0.909 0.902 0.516 0.553 0.547 0.044 0.043 0.044 

F 0.044 0.412 0.426 0.670 0.701 0.707 0.459 0.493 0.467 0.045 0.042 0.045 

G 0.055 0.412 0.411 0.530 0.558 0.569 1.462 1.288 1.986 0.043 0.040 0.042 

H 0.060 0.421 0.420 0.451 0.478 0.480 0.528 0.543 0.544 0.042 0.041 0.040 
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Raw Data Plate Map– second Run – September 22, 2011 
 1 2 3 4 5 6 7 8 9 10 11 12 

A empty empty empty empty empty empty empty empty empty empty empty empty 

B empty empty empty 3x cyto 3x cyto 3x cyto empty empty 2 2 2 empty 

C empty empty empty 5x cyto 5x cyto 5x cyto empty empty 1 1 1 empty 

D empty empty empty 10x cyto 10x cyto 10x cyto empty empty 0.5 0.5 0.5 empty 

E empty empty empty 20x cyto 20x cyto 20x cyto empty empty 0.25 0.25 0.25 empty 

F empty empty empty 40x cyto 40x cyto 40x cyto empty empty 0.125 0.125 0.125 empty 

G empty empty empty 80x cyto 80x cyto 80x cyto empty empty 0.06 0.06 0.06 empty 

H empty empty empty empty empty empty empty empty 0 0 0 empty 

 
    

cytosol 

samples 

cytosol 

samples 

cytosol 

samples  

BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL) 

BSA 

standards 

(mg/mL)  

 

Raw Data –Second Run – September 22, 2011 
  Plate Seq#: 8784  

Comment: Acquired: Wednesday, March 30, 2011 5:25 PM  Temperature Min/Max: 0.0/0.0ｰC     

Absorbance-A        File Report: C:\Fusion data files\MTT_(null)_03-30-11_1551.TXT      

 1 2 3 4 5 6 7 8 9 10 11 12 

A 0.04 0.039 0.04 0.038 0.039 0.038 0.037 0.038 0.038 0.04 0.04 0.039 

B 0.402 0.388 0.394 1.116 1.089 1.09 0.399 0.407 1.336 1.355 1.302 0.41 

C 0.403 0.405 0.405 0.89 1.047 1.017 0.413 0.404 1.153 1.157 1.129 0.403 

D 0.391 0.407 0.401 0.894 0.937 0.879 0.403 0.399 1.109 1.045 0.977 0.362 

E 0.369 0.36 0.375 0.679 0.691 0.692 0.387 0.401 0.767 0.763 0.764 0.398 

F 0.401 0.395 0.402 0.608 0.57 0.568 0.403 0.401 0.644 0.614 0.61 0.361 

G 0.4 0.416 0.414 0.462 0.495 0.492 0.412 0.403 0.533 0.516 0.488 0.366 

H 0.039 0.039 0.043 0.038 0.038 0.04 0.043 0.037 0.039 0.039 0.039 0.039 
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Raw Data Plate Map – Third Run – October 06, 2011 
 1 2 3 4 5 6 7 8 9 10 11 12 

A neat cyto neat cyto neat cyto water empty empty empty empty empty 2 2 2 

B 2X cyto 2X cyto 2X cyto water empty empty empty empty empty 1 1 1 

C 3X cyto 3X cyto 3X cyto water empty empty empty empty empty 0.5 0.5 0.5 

D 10X cyto 10X cyto 10X cyto water empty empty empty empty empty 0.25 0.25 0.25 

E 20X cyto 20X cyto 20X cyto water empty empty empty empty empty 0.1 0.1 0.1 

F 40X cyto 40X cyto 40X cyto water empty empty empty empty empty 0.05 0.05 0.05 

G buffer buffer buffer water empty empty empty empty empty 0.025 0.025 0.025 

H water water water water empty empty empty empty empty 0.01 0.01 0.01 

             

 

Raw Data – Third Run – October 06, 2011 
  Plate Seq#: 9198  

Comment: Acquired: Sunday, September 25, 2011 5:28 PM  Temperature Min/Max: 0.0/0.0°C     

Absorbance-A File Report: C:\Fusion data files\MTT_(null)_09-25-11_1732.TXT      

 1 2 3 4 5 6 7 8 9 10 11 12 

A 3.310 3.310 3.310 0.140 0.044 0.041 0.040 0.041 0.042 2.065 2.125 2.071 

B 2.708 2.611 2.590 0.142 0.041 0.041 0.042 0.049 0.043 1.300 1.177 1.230 

C 2.344 2.348 2.336 0.141 0.042 0.041 0.041 0.041 0.041 0.658 0.724 0.794 

D 0.848 0.969 0.847 0.315 0.042 0.042 0.042 0.039 0.042 0.455 0.457 0.457 

E 0.526 0.512 0.514 0.139 0.050 0.044 0.038 0.040 0.038 0.253 0.279 0.280 

F 0.354 0.342 0.356 0.143 0.043 0.041 0.039 0.040 0.040 0.200 0.203 0.209 

G 0.138 0.145 0.139 0.142 0.043 0.040 0.037 0.040 0.038 0.176 0.181 0.196 

H 0.144 0.144 0.144 0.143 0.042 0.042 0.041 0.039 0.039 0.159 0.158 0.156 
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