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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 estrogen receptors 

(ERs) isolated from rat uteri. 

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. 

-10 -9 
The final concentrations of the test articles assessed in the binding assays were:   10 , 10 , 

-8 -7 -6 -5 -4 -3 -11 
10 , 10 , 10 , 10 , 10 and 10 M for the first independent run (25-July-2011) and 10 , 

-10 -9 -8 -7 -6 -5 -4 
10 , 10 , 10 , 10 , 10 , 10 , 10 for the second and third independent runs (01-August

2011 and 03-August-2011).  The high concentration of each test article was lowered for the 
-3 -4 -3 

second and third independent runs from 10 M to 10 M because of precipitation at 10 M. 

Three independent runs of the ER binding assay were conducted. All concentrations were 

tested in replicates of 3.  In addition, solvent control tubes (3 replicates) were prepared to 

assess total binding.  These replicates included the radioligand, cytosol (containing the ERs) 

and solvent but without the competitor 17β-estradiol.  The total binding tubes allowed for the 

identification of maximal binding of [
3
H]-17β-estradiol.  Non-specific binding (NSB) was 

also assessed in replicates of 3 by determining the [
3
H]-17β-estradiol bound in the presence 

of 100-fold excess unlabeled 17β-estradiol.  Data was NSB subtracted, normalized to total 

binding and presented as % specific binding.  Finally, 50 µL of master mix (containing 

TEDG buffer+PMSF and [
3
H]-17β-estradiol) 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 was bound to ERs.  The duration of incubation at approximately 4°C 

was 16-20 hours.  A complete concentration response curve for the positive control 17β 

estradiol, negative control (NC) octyltriethoxysilane and weak positive control (wPC) 19

norethindrone, 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 the binding assays was 10
-4 

M. There was precipitation observed with 
-3 -4 

each test article at 10 M (every run) and with 10 M octocrylene in the third valid 

independent run. 

In all three valid independent runs, the mean specific binding was > 84% for all 

concentrations of the negative control octyltriethoxysilane except for 10
-3 

M on 01-August

2011 and 03-August-2011, where the mean specific binding was 45.8% and 48.2%, 

respectively.  We have observed this phenomenon at the highest concentration of 

octyltriethoxysilane before, though usually it is accompanied by precipitation (visual 

Study Number: 9070-100107ERB Page 9 of 91 



  

       

 

 

  

  

  

 

   

 

 

 

  

   

 

     

     

 

  

 

     

     

 

 

   

   

  

     

 

   

 

 

 

  

    

  

   

   

 

  

  

   

     

assessment).  Although precipitation was not specifically observed and recorded, the control 

and test substances are prepared at ambient room temperature, and the assay is performed at 

4ºC, so precipitate could form and go undetected.  The reference and test substances are 

added to the cytosol preparation containing ERs (an opaque protein slurry) making 

identification of precipitation difficult to assess after the compound is added.  Additionally, it 

has been shown that when the competitive binding curve drops sharply over a single log 

increase in test substance concentration, as exhibited by octyltriethoxysilane, followup Ki 

assays show that the test substance is typically not a true competitive inhibitor (Laws et al, 

2006). 

In the first independent run (25-July-2011), the mean specific binding was > 75% at every 

soluble concentration tested for oxybenzone, octylmethoxycinnamate and octocrylene, 

classifying them as “non-interacting” for this run.  The mean specific binding was 74.9% for 
octylsalate at 10

-4 
M classifying it as “equivocal” for this run. The weak positive control 19

norethindrone had a LogIC50 of -5.5 M while the LogIC50 of 17β-estradiol was -9.0 M.  

In the second independent run (01-August-2011), the mean specific binding was > 75% at 

every concentration tested for oxybenzone, octylmethoxycinnamate and octocrylene, 

classifying them as “non-interacting” for this run.  The mean specific binding was 68.7% for 
octylsalate at 10

-4 
M classifying it as “equivocal” for this run. The weak positive control 19

norethindrone had a LogIC50 of -5.5 M while the LogIC50 of 17β-estradiol was -9.0 M.  

Finally, in the third independent run (03-August-2011), the mean specific binding was > 75% 

for octylmethoxycinnamate, octocrylene and oxybenzone, classifying them as “non 

interacting” for this run.  The mean specific binding was 69.7% for octylsalate at 10
-4 

M, 

classifying it as “equivocal” for this run.  The weak positive control 19-norethindrone had a 

LogIC50 of -5.6 M while the LogIC50 of 17β-estradiol was -8.8 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 17β-estradiol) was 0.6 for 19

norethindrone. 

1.3 Conclusion 

Oxybenzone, octylmethoxycinnamate and octocrylene were classified as “non-interacting” in 

all three independent runs and thus have a final classification of “non-interacting.” 
Octylsalate was classified as “equivocal” in all three independent runs and thus has 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 estrogen receptors 

Study Number: 9070-100107ERB Page 10 of 91 



  

       

 

 

  

  

  

 

   

 

  

 

 

  

 

  

   

 

   

   

   

   

  

 

 

  

  

 

 

    

 

 

 

 

 

 

 

(ERs) isolated from rat uteri.  The ER contains a highly specific hormone-binding domain 

(HBD) that is conserved across species.  Upon binding endogenous estrogens to the HBD, 

the ER binds to specific sites in the genome controlling gene expression.  Thus a testing a 

compound’s ability to bind to ER constitutes a direct, simple evaluation of its estrogenic 

potential in thousands of vertebrate species. 

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

estrogen receptors (ERs) isolated from rat uteri.  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 estrogen 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 estrogen 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 will be used by the US EPA to identify substances that have the potential to 

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

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

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

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

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

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

risk assessment. 

2.2 Regulatory Citations 

OPPTS 890.1250: Estrogen receptor binding assay using rat uterine cytosol (ER-RUC). 

2009. 

3.0 MATERIALS AND METHODS 

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

independent runs (25-July-2011, 01-August-2011 and 03-August-2011) only. 

Study Number: 9070-100107ERB Page 11 of 91 



  

       

 

  

  

   

 

   

  

  

  

  

  

  

  

  

  

 

 
  

  

  

  

  

  

  

   

  

  

  

 

  

 

  

  

  

  

  

  

   

  

  

  

 

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. 

Study Number: 9070-100107ERB Page 12 of 91 



  

       

 

 

  

 

  

  

  

  

  

  

   

  

  

  

  

 

  

 

 

 

       

 

 

 

     

 

 

 

  

  

  

 

   

 

  

    

   

  

  

     

 

  

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: 15-July-2011 

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 17-estradiol (CAS# 50-28-2) was purchased from Sigma-Aldrich 

(St. Louis, MO) and was 100% pure.  The catalog number was E8875 and the lot number was 

044K10. 

The negative control octyltriethoxysilane (CAS# 2943-75-1) was purchased from Sigma-

Aldrich (St. Louis, MO) and was 99.34% pure.  The catalog number was 440213 and the lot 

number was 2499KK. 

The weak positive control 19-norethindrone (CAS# 68-22-4) was purchased from Sigma-

Aldrich (St. Louis, MO) and was 99% pure.  The catalog number was N4128 and the lot 

number was 030M1359V. 

The radioligand [
3
H]-17β-estradiol had a specific activity (SA) of 130.2 Ci/mmol on the 

certification date (06-May-2011).  The SAadjusted was 128.6 Ci/mmol for the first independent 

run (25-July-2011), 128.5 Ci/mmol for the second independent run (01-August-2011) and 

128.4 Ci/mmol for the third independent run (03-August-2011). 

3.1.2 Vehicle selection 

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

guideline (OPPTS 890.1250) and was selected as a suitable vehicle for oxybenzone, 

octylmethoxycinnamate, octylsalate and octocrylene.  Therefore, test article 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 2% (v/v). 17-estradiol, 

octyltriethoxysilane and 19-norethindrone were prepared on July 25, 2011 for use in the first 

independent run and on August 01, 2011 for use in the second and third independent runs.  

Oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene were prepared in DMSO 

on July 25, 2011 for use in the first independent run and prepared August 01, 2011 for use in 

the second and third independent runs.  Based upon historical data for control compounds 

Study Number: 9070-100107ERB Page 13 of 91 



  

       

 

   

    

 

  

        

       

       

      

       

      

 

 

    

 

 

        

 

 

    

  

 

 

 

 

 

  

 

 

 
  

   

 
     

  
            

 
   

   
            

 
   

   
            

 
   

   
            

 
   

   
            

 
   

   
            

 
   

   
            

 
   

   
            

  

 

  

         

         
 

  

 

 

 

17 Estradiol, octyltriethoxysilane and 19-norethindrone and OPPTS 890.1250 guideline 

criteria for these reference compounds, they are deemed stable over these times. 

3.1.3 Test Substance Preparation 

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

and for the test substance. DMSO was tested with the reference chemical and control 

chemicals for the run as well. The maximum percent of DMSO allowed in assay tubes is 

10%, however all concentrations of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene were kept at approximately 2% final 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 

ER assay tube 

TC1 
Use 500 µl of stock test 

chemical (100 mM) 
500 µl 1 ml 5 x 10 

-2 
M 1 x 10 

-3 
M 

TC2 
Use 100 µl of dilution 

TC1 (50 mM) 
900 µl 1 ml 5 x 10 

-3 
M 1 x 10 

-4 
M 

TC3 
Use 100 µl of dilution 

TC2 (5 mM) 
900 µl 1 ml 5 x 10 

-4 
M 1 x 10 

-5 
M 

TC4 
Use 100 µl of dilution 

TC3 (500 µM) 
900 µl 1 ml 5 x 10 

-5 
M 1 x 10 

-6 
M 

TC5 
Use 100 µl of dilution 

TC4 (50 µM) 
900 µl 1 ml 5 x 10 

-6 
M 1 x 10 

-7 
M 

TC6 
Use 100 µl of dilution 

TC5 (5 µM) 
900 µl 1 ml 5 x 10 

-7 
M 1 x 10 

-8 
M 

TC7 
Use 100 µl of dilution 

TC6 (500 nM) 
900 µl 1 ml 5 x 10 

-8 
M 1 x 10 

-9 
M 

TC8 
Use 100 µl of dilution 

TC7 (50 nM) 
900 µl 1 ml 5 x 10 

-9 
M 1 x 10 

-10 
M 

*Final concentration of test chemical in assay tube when 10 µl of diluted concentration is 

used in a total volume of 500 µl. 

3.1.4 Positive and Negative Control Preparation 

Octyltriethoxysilane was the negative control. A 100 mM stock was prepared in DMSO and 

serially diluted as described for the test chemicals. The concentration range for the negative 
-10 -3 

control was 1 x 10 to 1 x 10 M with DMSO kept at approximately 2%. 

Study Number: 9070-100107ERB Page 14 of 91 



  

       

 

      

        

    

 

  

 

   

   

 

 

 

 

 

 

 

 

 
  

  

 

   

 

 

            

 

   

 

 

           

 
   

  
            

 
     

 
         

 
  

   
            

 
    

 
            

 
    

 
            

 
    

  
            

 
   

  
            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The weak positive control was 19-norethindrone. A 10 mM stock was prepared in DMSO 

and serially diluted as described below. The concentration range tested for the weak positive 
-9 -4 

control was from 3.16 x 10 to 1 x 10 M with DMSO kept at approximately 2%. 

Example Dilution Procedure for 19-norethindrone 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

diluted positive 

control 

Positive Control Concentration 

Diluted 
Final in ER 

assay tube 

P1 

Use 400 µl of stock 

positive control (10 

mM) 

400 µl 800 µl 5 x 10 
-3 

M 1 x 10 
-4 

M 

P2 

Use 150 µl of stock 

positive control (10 

mM) 

800 µl 950 µl 1.58 x 10 
-3 

M 3.16 x 10 
-5 

M 

P3 
Use 100 µl of P2 

(1.58 mM) 
900 µl 1 ml 1.58 x 10 

-4 
M 3.16 x 10 

-6 
M 

Intermed 
Use 100 µl of P1 (5 

mM) 
900 µl 1 ml 5 x 10 

-4 
M Not used 

P4 
Use 100 µl of 

Intermed (500 µM) 
900 µl 1 ml 5 x 10 

-5 
M 1 x 10 

-6 
M 

P5 
Use 100 µl of P3 (158 

µM) 
900 µl 1 ml 1.58 x 10 

-5 
M 3.16 x 10 

-7 
M 

P6 
Use 100 µl of P4 (50 

µM) 
900 µl 1 ml 5 x 10 

-6 
M 1 x 10 

-7 
M 

P7 
Use 100 µl of P5 

(15.8 µM) 
900 µl 1 ml 1.58 x 10 

-6 
M 3.16 x 10 

-8 
M 

P8 
Use 100 µl of P7 

(1.58 µM) 
900 µl 1 ml 1.58 x 10 

-7 
M 3.16 x 10 

-9 
M 

Study Number: 9070-100107ERB Page 15 of 91 



  

       

 

    

  

 

 

 

 

 

 

   

   

 

 

 

 

 

 

 

 
  

   

 
   

  
            

 
   

   
            

 
    

   
            

 
   

   
            

 
   

   
            

 
   

   
            

 
   

   
            

 

  

  

   

  

 

  

  

  

 

 

 

  

  

   

 

 

The positive contol, 17-estradiol, strongly binds ERs 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 17-estradiol ranged from 1 x 10
-7 

to 1 

x 10
-11 

M as described below.  Fresh 50 µM 17-estradiol stock was prepared and serial 

dilutions of the reference standard were performed in DMSO (final concentration of 2%). 

Example Dilution Procedure for 17β-estradiol 

Tube # 

Volume of stock to 

add for diluted 

concentration 

Volume of 

solvent to 

add 

Total volume of 

17-estradiol 

Diluted 17 

estradiol 

concentration 

Final 17 

estradiol 

concentration in 

ER assay tube 

NSB1 
Use 100 µl of stock 

17-estradiol (50 µM) 
900 µl 1 ml 5 x 10 

-6 
M 1 x 10 

-7 
M 

S2 
Use 100 µl of dilution 

NSB1 (5 µM) 
900 µl 1 ml 5 x 10 

-7 
M 1 x 10 

-8 
M 

S3 
Use 277 µl of dilution 

S2 (500 nM) 
600 µl 877 µl 1.58 x 10 

-7 
M 3.16 x 10 

-9 
M 

S4 
Use 100 µl of dilution 

S2 (500 nM) 
900 µl 1 ml 5 x 10 

-8 
M 1 x 10 

-9 
M 

S5 
Use 100 µl of dilution 

S3 (158 nM) 
900 µl 1 ml 1.58 x 10 

-8 
M 3.16 x 10 

-10 
M 

S6 
Use 100 µl of dilution 

S4 (50 nM) 
900 µl 1 ml 5 x 10 

-9 
M 1 x 10 

-10 
M 

S7 
Use 100 µl of dilution 

S6 (5 nM) 
900 µl 1 ml 5 x 10 

-10 
M 1 x 10 

-11 
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 Uterine Cytosol 

Cytosol was collected, processed, and validated per EPA guideline and CeeTox SOP 2057 

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 Tris buffer was 

prepared and the pH was adjusted to 7.4.  The buffer can be stored at 4±2°C for up to 12 

months.  These solutions were then used to prepare 2X TEG Buffer (20 mM Tris, 3 mM 

EDTA, 20% glycerol, 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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The 60% hydroxyapatite (HAP) slurry was prepared one day before use.  The HAP was 

gently mixed with ~3X volume of TEDG + PI buffer in a graduated cylinder, and refrigerated 

for approximately 2 hours at 4±2°C. The HAP was then washed twice as follows.  The 

supernatant was removed and the HAP was resuspended again in ~3X fresh TEDG + PI 

buffer (4±2°C).  The slurry was mixed gently and allowed to settle for approximately 2 hours 

at 4±2°C.  After the second 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 TEDG + PI.  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 uterine 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 

On the day of assay, the Working Assay Buffer, or TEDG+PI buffer (10 mM Tris, 1.5 mM 

EDTA, 1 mM DTT, 0.5% Protease Inhibitor (v/v), 10% glycerol, pH 7.4) was prepared using 

the 2X TEG buffer. 

3.5.2 [
3
H]-17-estradiol Preparation 

[
3
H]-17-estradiol 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: 

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

SA is the specific activity on the packaging date.
 
Kdecay is the decay constant for tritium (equal to 1.54 x 10

-4
/day).
 

Time = days since the date on the stock bottle from the manufacturer.
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The [
3
H]-17-estradiol was diluted with TEDG + PI buffer so that each assay tube contained 

1 nM final concentration of [
3
H]-17-estradiol 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 50 nM diluted stock of the [
3
H]-17-estradiol was prepared so that 10 µl in a total volume 

of 500 µl per assay tube will give a final concentration of 1 nM. The 50 nM [
3
H]-17 

estradiol 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.  A master mixture of radioligand and 

buffer was prepared.  An example is 153 tubes are required for a run that includes the solvent 

control, three standards, and three unknowns.  Trace tubes are also required.  The following 

table describes the preparation of a master mixture for 155 tubes: 

Master Mixture for Competitive Binding Assay 

Substance 
Target 

Volume/Tube (µl) 
# of Tubes 

Total Volume Needed 

(ml) 

Master Mix 

Volumes 

(ml) 

Assay Trace Assay Trace Assay Trace 

Tubes Tubes Tubes Tubes Tubes Tubes 

TEDG Buffer 

+ PI 
380 48.72 155 6 58.9 0.292 59.192 

Diluted [3H]

17-estradiol 10 1.28 155 6 1.55 0.008 1.558 

(50 nM) 

Total 390 50 60.45 0.3 60.75 

3.5.4 Individual Tubes 

For the assay tubes, 390 µl of the master mixture above was added and kept on ice.  For the 

total radioligand added (TRA) tubes, 50 µl (1 nM [
3
H]-17-estradiol) final was added 

directly to 14 ml of scintillation fluid in scintillation vials and counted immediately.  The 

standards, weak positive, negative and test chemicals were prepared as described and added 

to the assay tubes.  Ten µl of chemical was added per tube.  After all chemicals were added 

to the tubes, 100 µl of cytosol was added to each tube for a final volume of 500 µl. 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. 
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Competitive Binding Assay Additions 
Volume (µl) Component 

10 Unlabeled 17-estradiol, weak positive control, negative control, or test substance 

390 Master mixture (TEDG + PI assay buffer + [
3
H]-17-estradiol 

100 Uterine cytosol (diluted to appropriate protein concentration) 

500 Total volume in each assay tube 

3.5.5 Separation of bound [
3
H]-17-estradiol from free [

3
H]-17-estradiol 

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

repeating pipette was used to add approximately 250 µl of ice cold HAP slurry (60% in 

TEDG + PI) to each assay tube.  The tubes were vortexed for approximately 10 seconds at 

approximately 5 minute intervals for a total of approximately 15 minutes with tubes 

remaining in the ice-water bath between vortexing.  Following the vortexing step, 

approximately 2 ml of the cold (4±2°C) TEDG + PI buffer was added, quickly vortexed, and 

centrifuged at 4±2°C for approximately 10 minutes at 1000 x g.  After centrifugation, the 

supernatant containing the free [
3
H]-17-estradiol was immediately decanted and discarded.  

The HAP pellet contained the estrogen receptor bound [
3
H]-17-estradiol. Approximately 2 

ml of ice-cold TEDG + PI buffer was added to each tube and vortexed to resuspend the 

pellet.  The tubes were centrifuged again at 4±2°C for approximately 10 minutes at 

approximately 1000 x g. The supernatant was quickly decanted and discarded.  The wash 

and centrifugation steps were repeated once more.  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]-17-estradiol bound to ER.  

Approximately 1.5 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 1000 x g.  An approximately 1 ml 

aliquot was pipetted, taking care to avoid the centrifuged pellet, into a 20 ml scintillation vial 

containing approximately 14 ml scintillation cocktail (Perkin Elmer Opti-Fluor, cat# 

6013199, lot# 47-11091). 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. 
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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 890.1250: 

Increasing concentrations of unlabeled 17-estradiol displaced [
3
H]-17-estradiol from the 

receptor in a manner consistent with one-site competitive binding.  Specifically, the curve 

fitted to the radioinert estradiol 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]-17-estradiol added per assay tube was no greater than 

15%. 

The parameter values (top, bottom, and slope) for 17-estradiol and the concurrent positive 

control (19-norethindrone) 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 

acceptable limit of DMSO concentration was ≤ 10%.  All tubes must have contained equal 

amounts of solvent. 

The negative control substance (octyltriethoxysilane) did not displace more than 25% of the 

radioligand from the ER on average across all concentrations. 

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 

estradiol standard for that run. 

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

Standards (Radioinert Estradiol and 19-Norethindrone) 

Parameter Unit 
Estradiol 19-Norethindrone 

Lower Limit Upper Limit Lower Limit Upper Limit 

Loge(Syx) - NA 2.35 NA 2.60 

Bottom plateau level % binding -4 1 -5 1 

Top plateau level % binding 94 111 90 110 

(Hill) Slope Log10(M)-1 -1.1 -0.7 -1.1 -0.7 

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 met the performance criteria and 
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taken together, were consistent with each other, as per OPPTS guideline 890.1250.  Each run 

was classified as “interacting,” “not interacting,” “equivocal,” or “equivocal up to the limit of 

the concentrations tested.” 

A run was classified as “interactive” with the ERs 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 estradiol.  Thus, “less than 50%” means that less than 50% of the radiolabeled 
estradiol was bound, or equivalently, that more than 50% of the radiolabeled estradiol had
 
been displaced from the receptor.  In other words, a run was classified as “interactive” if a
 
Log(IC50) was obtained.
 

A run was classified as “equivocal up to the limit of concentrations tested” if there were no 

data points at or above a test chemical concentration of 10

-6 
M and one of the two following
 

conditions held:
 

A binding curve could be fit but 50% or less of the radiolabeled estradiol was displaced by
 
concentration of 10

-6 
M.
 

OR
 
A binding curve could not be fit and lowest average percent binding among the concentration 

groups in the data was above 50%.
 

A run was classified as “not interactive” if there were usable data points at or above 10
-6 

M 

and either:
 

The lowest point on the fitted response curve within the range of the data was above 75%.
 
OR
 
A binding curve could not be fitted and the lowest average percent binding among the
 
concentration groups in the data was above 75%.
 

A run was classified as “equivocal” if it fell in none of the categories above.
 

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

to each run and averaging across runs:
 
Interactive: 2 

Equivocal: 1 

Not Interactive: 0 

Chemical classification, based on the average of all the runs performed for a chemical: 

Interactive: average ≥ 1.5 
Equivocal: 0.5 ≤ average < 1.5 
Not Interactive: average < 0.5 
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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 interactive 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 
-5 -4 -3 

precipitation were 10 , 10 and 10 M. 

The suitable top concentration of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene for use in the binding assays was 10
-4 

M and the final concentrations of 

oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene in the binding assays were: 
-10 -9 -8 -7 -6 -5 -4 -3	 -11 -10 

10 , 10 , 10 , 10 , 10 , 10 , 10 and 10 M for the first independent run and 10 , 10 , 
-9 -8 -7 -6 -5 -4 

10	 , 10 , 10 , 10 , 10 and 10 M for the second and third independent runs. 

4.2 Binding Assay Acceptance Criteria 

In all three independent runs of the assay, increasing concentrations of unlabeled 17β 

estradiol displaced [
3
H]-17β-estradiol 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.  The negative control, octyltriethoxysilane, did not 

displace more than 25% of the radioligand from the ERs (maximum effective displacement 

of 15.1%).  Finally, the data were within the acceptable ranges specified in Section 3.6.1 with 

the following exceptions: 

	 In the second run of the assay, the top plateau level for 17β-estradiol was marginally 

greater than the specified range (top plateau level = 93%; compared to the specified 

range of 94% ~ 111%) 

	 In the second run of the assay, the bottom plateau level for 19-norethindrone was less 

than the specified range (bottom plateau level = -8%; compared to the specified range 

of -5% ~ 1%) 

	 In the third run of the assay, the bottom plateau level for 17β-estradiol was marginally 

less than the specified range (bottom plateau level = -5%; compared to the specified 

range of -4% ~ 1%) 

These deviations were minor and not considered to reflect true deviation from the suggested 

ranges outlined in the OPPTS guideline. Therefore, both independent runs of the assay were 

considered to have met the assay acceptance criteria and were considered to be definitive. 
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No data were excluded from either evaluation or interpretation due to excessive precipitation 

with addition of oxybenzone, octylmethoxycinnamate, octylsalate and octocrylene in any 

independent run of the assay.  

4.3 Results 

The suitable top concentration of oxybenzone, octylmethoxycinnamate, octylsalate and 

octocrylene for use in the binding assays was 10
-4 

M. There was precipitation observed with 
-3 -4 

each test article at 10 M (every run) and with 10 M octocrylene in the third valid 

independent run. 

In all three valid independent runs, the mean specific binding was > 84% for all 

concentrations of the negative control octyltriethoxysilane except for 10
-3 

M on 01-August

2011 and 03-August-2011, where the mean specific binding was 45.8% and 48.2%, 

respectively.  We have observed this phenomenon at the highest concentration of 

octyltriethoxysilane before, though usually it is accompanied by precipitation (visual 

assessment).  Although precipitation was not specifically observed and recorded, the control 

and test substances are prepared at ambient room temperature, and the assay is performed at 

4ºC, so precipitate could form and go undetected.  The reference and test substances are 

added to the cytosol preparation containing ERs (an opaque protein slurry) making 

identification of precipitation difficult to assess after the compound is added.  Additionally, it 

has been shown that when the competitive binding curve drops sharply over a single log 

increase in test substance concentration, as exhibited by octyltriethoxysilane, followup Ki 

assays show that the test substance is typically not a true competitive inhibitor (Laws et al, 

2006). 

In the first independent run (25-July-2011), the mean specific binding was > 75% at every 

soluble concentration tested for oxybenzone, octylmethoxycinnamate and octocrylene, 

classifying them as “non-interacting” for this run.  The mean specific binding was 74.9% for 
octylsalate at 10

-4 
M classifying it as “equivocal” for this run. The weak positive control 19

norethindrone had a LogIC50 of -5.5 M while the LogIC50 of 17β-estradiol was -9.0 M.  

In the second independent run (01-August-2011), the mean specific binding was > 75% at 

every concentration tested for oxybenzone, octylmethoxycinnamate and octocrylene, 

classifying them as “non-interacting” for this run.  The mean specific binding was 68.7% for 
octylsalate at 10

-4 
M classifying it as “equivocal” for this run. The weak positive control 19

norethindrone had a LogIC50 of -5.5 M while the LogIC50 of 17β-estradiol was -9.0 M.  

Finally, in the third independent run (03-August-2011), the mean specific binding was > 75% 

for octylmethoxycinnamate, octocrylene and oxybenzone, classifying them as “non 

interacting” for this run.  The mean specific binding was 69.7% for octylsalate at 10
-4 

M, 

classifying it as “equivocal” for this run.  The weak positive control 19-norethindrone had a 

LogIC50 of -5.6 M while the LogIC50 of 17β-estradiol was -8.8 M. 
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The mean relative binding affinity, or RBA (calculated by dividing the LogIC50 of the 

control/test material by the LogIC50 of the positive control 17β-estradiol) was 0.6 for 19

norethindrone. 

5.0 CONCLUSIONS 

Oxybenzone, octylmethoxycinnamate and octocrylene were classified as “non-interacting” in 

all three independent runs and thus have a final classification of “non-interacting.” 
Octylsalate was classified as “equivocal” in all three independent runs and thus has a final 

classification of “equivocal.” 
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TABLES SECTION
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TABLE 1 Results of 1
st 

Valid Binding Assay – Controls – July 25, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Estradiol (NSB) 

-7 0.0 0.7 0.4 3.2E+17 

-8 7.7 0.3 0.2 4.0 

-8.5 24.9 1.1 0.6 4.3 

-9 47.7 2.3 1.3 4.8 

-9.5 75.4 1.8 1.0 2.3 

-10 89.3 4.1 2.3 4.6 

-11 92.8 1.3 0.7 1.4 

19-Norethindrone 

-4 0.9 0.2 0.1 21.6 

-4.5 6.7 0.4 0.2 5.9 

-5.5 44.0 2.0 1.1 4.5 

-6 72.1 0.4 0.2 0.5 

-6.5 84.2 2.1 1.2 2.5 

-7 90.7 1.4 0.8 1.5 

-7.5 94.0 5.9 3.4 6.3 

-8.5 92.2 1.9 1.1 2.0 

Octyltriethoxysilane 

-3 84.9 1.8 1.1 2.2 

-4 95.5 3.3 1.9 3.5 

-5 95.6 0.5 0.3 0.5 

-6 94.0 3.1 1.8 3.3 

-7 96.3 3.2 1.8 3.3 

-8 94.7 1.7 1.0 1.8 

-9 98.0 3.2 1.8 3.2 

-10 96.6 5.9 3.4 6.1 
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TABLE 2 Results of 1
st 

Valid Binding Assay – Test Articles – July 25, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Oxybenzone 

-3 70.0 13.5 7.8 19.3 

-4 83.2 1.6 0.9 2.0 

-5 96.0 2.2 1.3 2.3 

-6 95.1 3.1 1.8 3.2 

-7 95.3 2.8 1.6 2.9 

-8 95.8 3.0 1.8 3.2 

-9 94.9 5.8 3.3 6.1 

-10 95.0 4.8 2.8 5.1 

Octyl

methoxycinnamate 

-3 84.0 3.1 1.8 3.7 

-4 89.2 5.0 2.9 5.6 

-5 90.7 7.0 4.1 7.8 

-6 98.3 3.4 2.0 3.4 

-7 97.8 2.4 1.4 2.5 

-8 97.5 1.6 0.9 1.7 

-9 97.0 1.6 0.9 1.6 

-10 97.0 1.8 1.0 1.8 

Octylsalate 

-3 60.3 1.2 0.7 1.9 

-4 74.9 3.8 2.2 5.1 

-5 88.8 0.8 0.4 0.9 

-6 90.7 0.5 0.3 0.6 

-7 93.2 1.8 1.0 1.9 

-8 96.2 2.5 1.4 2.6 

-9 92.4 0.4 0.2 0.4 

-10 91.8 0.2 0.1 0.2 

Octocrylene 

-3 90.7 2.2 1.3 2.5 

-4 102.4 2.0 1.1 1.9 

-5 103.9 1.2 0.7 1.2 

-6 101.7 1.1 0.7 1.1 

-7 130.9 56.8 32.8 43.3 

-8 103.4 1.4 0.8 1.4 

-9 97.0 4.7 2.7 4.9 

-10 94.1 2.0 1.2 2.1 

Red lettering indicates where significant precipitation of test material was observed. 
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TABLE 3 Results of 1
st 

Valid Binding Assay - Upper and Lower Parameters in 

Competitive Assay Binding Curves for the Standards – July 25, 2011 

Parameter Unit 17β-estradiol 19-norethindrone 

Loge(Syx) - 0.84 0.89 

Bottom Plateau Level % binding 0 -1 

Top Plateau Level % binding 95 93 

Hill Slope Log10(M) 
-1 

-1.1 -1.1 
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TABLE 4 Results of 2
nd 

Valid Binding Assay – Controls – August 01, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Estradiol (NSB) 

-7 0.0 0.2 0.1 2.0E+17 

-8 7.7 0.5 0.3 6.3 

-8.5 26.2 2.1 1.2 7.9 

-9 44.4 0.8 0.4 1.7 

-9.5 70.8 1.9 1.1 2.7 

-10 85.5 4.7 2.7 5.5 

-11 90.2 4.3 2.5 4.8 

19-Norethindrone 

-4 0.8 0.1 0.1 12.5 

-4.5 6.3 1.0 0.6 16.1 

-5.5 43.4 3.3 1.9 7.7 

-6 65.1 4.0 2.3 6.2 

-6.5 79.2 3.3 1.9 4.2 

-7 88.7 3.8 2.2 4.3 

-7.5 90.1 0.8 0.5 0.9 

-8.5 98.4 1.7 1.0 1.7 

Octyltriethoxysilane 

-3 45.8 0.2 0.1 0.5 

-4 88.5 2.5 1.4 2.8 

-5 98.4 1.1 0.6 1.1 

-6 92.3 4.3 2.5 4.6 

-7 89.9 2.0 1.1 2.2 

-8 87.3 2.3 1.3 2.6 

-9 93.0 3.0 1.7 3.2 

-10 89.9 1.4 0.8 1.5 
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TABLE 5 Results of 2
nd 

Valid Binding Assay – Test Articles – August 01, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Oxybenzone 

-4 76.4 0.9 0.5 1.2 

-5 93.4 2.0 1.2 2.2 

-6 91.2 0.5 0.3 0.5 

-7 95.5 4.4 2.5 4.6 

-8 95.9 5.1 2.9 5.3 

-9 101.2 3.2 1.8 3.1 

-10 97.1 3.0 1.7 3.0 

-11 96.6 2.3 1.3 2.4 

Octyl

methoxycinnamate 

-4 93.4 1.4 0.8 1.5 

-5 97.3 0.4 0.2 0.4 

-6 94.2 0.8 0.5 0.9 

-7 89.4 5.9 3.4 6.6 

-8 91.0 1.4 0.8 1.5 

-9 89.5 1.9 1.1 2.2 

-10 90.9 0.4 0.2 0.5 

-11 90.1 2.5 1.5 2.8 

Octylsalate 

-4 68.7 0.5 0.3 0.8 

-5 83.2 2.2 1.3 2.7 

-6 88.8 2.9 1.6 3.2 

-7 91.2 2.3 1.3 2.5 

-8 91.3 1.5 0.8 1.6 

-9 89.6 6.0 3.5 6.7 

-10 89.2 4.8 2.8 5.4 

-11 89.0 1.0 0.6 1.2 

Octocrylene 

-4 81.6 2.0 1.2 2.4 

-5 90.3 2.4 1.4 2.7 

-6 92.4 2.1 1.2 2.2 

-7 92.1 2.8 1.6 3.0 

-8 93.0 1.3 0.7 1.4 

-9 91.8 2.5 1.5 2.7 

-10 93.8 4.8 2.7 5.1 

-11 92.7 1.8 1.0 1.9 
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TABLE 6 Results of 2
nd 

Valid Binding Assay - Upper and Lower Parameters 

in Competitive Assay Binding Curves for the Standards – August 01, 2011 

Parameter Unit 17β-estradiol 19-norethindrone 

Loge(Syx) - 1.14 1.08 

Bottom Plateau Level % binding -1 -8 

Top Plateau Level % binding 93 97 

Hill Slope Log10(M) 
-1 

-1.0 -0.7 

Study Number: 9070-100107ERB Page 31 of 91 



  

       

 

        

 
    

 

 

 

  

  

     

     

     

     

     

     

     

 

     

     

     

     

     

     

     

     

 

     

     

     

     

     

     

     

     

 

 

 

TABLE 7 Results of 3
rd 

Valid Binding Assay - Controls – August 03, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Estradiol (NSB) 

-7 0.0 0.1 0.1 N/A 

-8 9.3 1.3 0.8 14.3 

-8.5 35.3 5.7 3.3 16.0 

-9 56.9 8.1 4.7 14.3 

-9.5 73.1 2.9 1.7 4.0 

-10 85.9 3.0 1.7 3.5 

-11 95.5 2.9 1.7 3.0 

19-Norethindrone 

-4 1.6 1.0 0.6 62.1 

-4.5 6.9 0.7 0.4 9.7 

-5.5 41.7 1.3 0.7 3.0 

-6 68.8 0.7 0.4 1.1 

-6.5 87.3 2.6 1.5 3.0 

-7 94.2 5.1 2.9 5.4 

-7.5 99.1 2.0 1.2 2.1 

-8.5 100.3 1.6 0.9 1.6 

Octyltriethoxysilane 

-3 48.2 2.6 1.5 5.4 

-4 90.9 2.8 1.6 3.1 

-5 101.4 2.0 1.2 2.0 

-6 105.1 1.7 1.0 1.6 

-7 101.7 3.0 1.8 3.0 

-8 98.1 0.4 0.2 0.4 

-9 93.9 2.1 1.2 2.2 

-10 93.3 1.5 0.9 1.7 

Study Number: 9070-100107ERB Page 32 of 91 



  

       

 

        

 
    

 

 

 

  

 

     

     

     

     

     

     

     

     

 

     

     

     

     

     

     

     

     

 

     

     

     

     

     

     

     

     

 

     

     

     

     

     

     

     

     

TABLE 8 Results of 3
rd 

Valid Binding Assay – Test Articles – August 03, 2011 

Test Material 
Concentration 

(Log[M]) 

Specific 

Binding (%) 

Standard 

Deviation 

Standard 

Error of 

Mean 

% Coefficient 

of Variation 

Oxybenzone 

-4 77.2 0.7 0.4 0.9 

-5 97.7 0.9 0.5 1.0 

-6 98.1 2.0 1.2 2.0 

-7 98.3 3.1 1.8 3.2 

-8 100.2 1.6 0.9 1.6 

-9 97.6 1.0 0.6 1.0 

-10 99.7 2.9 1.6 2.9 

-11 97.5 1.0 0.6 1.1 

Octyl

methoxycinnamate 

-4 93.1 3.6 2.1 3.9 

-5 101.2 0.5 0.3 0.5 

-6 101.9 2.7 1.6 2.7 

-7 98.8 0.7 0.4 0.8 

-8 93.7 2.5 1.4 2.7 

-9 96.8 0.8 0.5 0.8 

-10 97.7 2.0 1.1 2.0 

-11 100.6 2.1 1.2 2.1 

Octylsalate 

-4 69.7 2.9 1.7 4.2 

-5 89.9 2.7 1.6 3.0 

-6 95.5 1.6 0.9 1.7 

-7 97.0 3.2 1.9 3.3 

-8 96.8 4.3 2.5 4.5 

-9 92.9 3.0 1.7 3.2 

-10 96.1 1.6 0.9 1.7 

-11 95.6 4.9 2.8 5.1 

Octocrylene 

-4 83.3 8.1 4.7 9.7 

-5 94.4 3.1 1.8 3.3 

-6 101.1 5.3 3.1 5.3 

-7 101.2 0.9 0.5 0.9 

-8 102.9 2.2 1.3 2.1 

-9 103.9 0.6 0.3 0.6 

-10 100.4 3.1 1.8 3.1 

-11 95.5 0.9 0.5 0.9 
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TABLE 9 Results of 3
rd 

Valid Binding Assay - Upper and Lower Parameters 

in Competitive Assay Binding Curves for the Standards – August 03, 2011 

Parameter Unit 17β-estradiol 19-norethindrone 

Loge(Syx) - 1.54 0.76 

Bottom Plateau Level % binding -5 -1 

Top Plateau Level % binding 96 100 

Hill Slope Log10(M) 
-1 

-0.8 -0.9 
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APPENDIX 2 Rat Uterine Cytosol Preparation and Information 

Supplier Harlan Laboratories 

Strain Sprague-Dawley 

Age 12-13 weeks 

Days after ovariectomy 7 days 

Protein Concentration 1.10 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 

□	 Inspected uterine tissue for signs of residual ovarian tissue after ovariectomy (e.g., uterine 

imbibition) and discarded tissue that was compromised. 

□	 Weighed trimmed uterus, if weights not provided, and placed in ice-cold TEDG buffer + 

PI at a ratio of 0.1 g of tissue per 1.0 ml TEDG + PI buffer. Homogenize the tissue using 

a Polytron (PT 35/10) or similar homogenizer for 3 to 5 bursts (~5 seconds per burst). 

□	 Transferred homogenate to pre-cooled centrifuge tubes and centrifuged for 10 minutes at 

2,500 x g (Sorval RC SS34 rotor at 4500 RPM) at 4°C. The supernatant contains the ER. 

□	 Transferred the supernatant to pre-cooled ultracentrifuge tubes and centrifuge at 105,000 

x g (Beckman 50.2TI rotor at 34,000 RPM) for 60 minutes at 4°C. Discard the pellet. 

□	 Keeping cytosol ice-cold, pooled the cytosol supernatants containing ER. 

□	 Determined protein content for each batch of cytosol using a method that is compatible 

with buffers that contain DTT. Typical protein values are 1 to 4 mg/ml.  

Note: Some protein kits are not compatible with the DTT in the TEDG buffer. Be sure to use a 

protein assay that is compatible with DTT (e.g., BioRad Protein Assay Kit). 

□	 Aliquoted cytosol (1 to 6 ml aliquots) either for immediate use in ER binding assay or for 

storage at -80ºC. 
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Raw Data Plate Map 
1 2 3 4 5 6 7 8 9 10 11 12 

A 3x 3x 3x 

B 5x 5x 5x 

C 10x 10x 10x 

D 20x 20x 20x 

E 40x 40x 40x 

F 80x 80x 80x 

G backgrnd backgrnd backgrnd 

H backgrnd backgrnd backgrnd 

2mg/mL 2mg/mL 2mg/mL 

1mg/mL 1mg/mL 1mg/mL 

0.5mg/mL 0.5mg/mL 0.5mg/mL 

0.25mg/mL 0.25mg/mL 0.25mg/mL 

0.125mg/mL 0.125mg/mL 0.125mg/mL 

0.06mg/mL 0.06mg/mL 0.06mg/mL 

backgrnd backgrnd backgrnd 

backgrnd backgrnd backgrnd 

cytosol cytosol cytosol BSA standards BSA standards BSA standards 

samples samples samples blank (mg/mL) (mg/mL) (mg/mL) 

Raw Data 
Plate Seq#: 8306 

Comment: Acquired: Tuesday, September 28, 2010 2:38 PM Temperature Min/Max: 0.0/0.0°C 

Absorbance-A File Report: MTT_UTERINE CYTOSOL 30 MIN_20100928 

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

A 0.954 0.939 0.941 0.039 1.244 1.223 1.193 0.039 0.04 0.040 0.041 0.042 

B 0.661 0.682 0.667 0.041 0.849 0.895 0.841 0.041 0.042 0.040 0.041 0.042 

C 0.527 0.535 0.531 0.043 0.603 0.613 0.598 0.042 0.041 0.041 0.041 0.042 

D 0.487 0.488 0.487 0.044 0.521 0.508 0.502 0.042 0.042 0.041 0.042 0.041 

E 0.454 0.449 0.449 0.043 0.475 0.466 0.459 0.042 0.041 0.041 0.041 0.042 

F 0.429 0.437 0.426 0.050 0.445 0.434 0.438 0.042 0.042 0.041 0.041 0.041 

G 0.398 0.396 0.397 0.046 0.400 0.399 0.396 0.052 0.042 0.049 0.042 0.043 

H 0.388 0.389 0.389 0.051 0.394 0.389 0.388 0.041 0.043 0.042 0.044 0.046 
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