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INTRODUCTION 

 

 The EpiOcular™ Human Cell Construct (MatTek Corporation) was used to evaluate the 

ocular irritation potential of the test article, supplied by Branch Basics, in the context of 

identification and classification of ocular irritation of the test articles. The ocular irritation 

potential was evaluated based upon measuring the relative conversion of MTT (3-[4, 5 - 

dimethylthiazol-2-yl] - 2,5 - diphenyltetrazolium bromide)1 in the test article-treated tissues after a 

30 minute exposure period, followed by a 120 minute post-exposure expression period. Ocular 

irritation potential of the test substance was predicted if the relative viability was less than or equal 

to 60%.  If the relative viability was greater than 60%, then the test substance was predicted to not 

require classification or labelling for ocular irritation (GHS No Category).  The protocol met the 

requirements of the OECD test guideline “Reconstructed human Cornea-like Epithelium (RhCE) 

test method for identifying chemicals not requiring classification and labeling for eye irritation or 

serious eye damage: (TG 4922).” 

 

The test article was tested in a valid definitive assay to determine the potential 

identification and classification of ocular irritation hazard.  The laboratory phase of the study 

was conducted from 30 May 2018 to 1 June 2018 at the Institute for In Vitro Sciences, Inc. 

 

 

                                                 
1 Berridge, M.V., Tan, A.S., McCoy, K.D., Wang, R. (1996) The Biochemical and Cellular Basis of Cell 

Proliferation Assays That Use Tetrazolium Salts. Biochemica 4:14-19. 
2 OECD Guidelines for the Testing of Chemicals.  Reconstructed human Cornea-like Epithelium (RhCE) test method for 

identifying chemicals not requiring classification and labelling for eye irritation or serious eye damage (OECD TG 492), 

adopted 25 June 2018 
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MATERIALS AND METHODS 

 

Receipt of the EpiOcular™ Human Cell Construct Model 

 

 Upon receipt of the EpiOcular™ Human Cell Construct Kit (MatTek Corporation), the 

solutions were stored as indicated by the manufacturer. The EpiOcular ™ tissues were stored at 

2-8ºC until use. On the day prior to testing, EpiOcular ™ Assay Medium was warmed to 

approximately 37ºC. One mL of Assay Medium was aliquotted into the appropriate wells of 6-

well plates. Each 6-well plate was labeled with the test article, positive control, or negative 

control. The tissues were removed from 2-8ºC storage and allowed to come to room temperature 

for at least 15 minutes prior to transfer. Each EpiOcular ™ tissue was inspected for air bubbles 

between the agarose gel and cell culture insert prior to opening the sealed package. Tissue inserts 

with air bubbles covering greater than 50% of the cell culture insert area were not used. The 24-

well shipping containers were removed from the plastic bag and their surfaces were disinfected 

with 70% ethanol. The EpiOcular ™ tissues were transferred aseptically into the 6-well plates. 

The EpiOcular ™ tissues were then incubated at 37±1ºC in a humidified atmosphere of 5±1% 

CO2 in air (standard culture conditions) for one hour. After one hour, the EpiOcular ™ tissues 

were transferred to appropriate wells containing 1.0 mL of fresh warmed (to 37ºC) Assay 

Medium. The plates were returned to the incubator for 16-24 hours. 

 

Liquid Test Article Preparation 

 

 The test article was supplied as 4 parts distilled water to one part concentrate (20% 

solution).  As instructed by the Sponsor, the supplied test article was further diluted 1:1 in sterile, 

deionized water to obtain a final concentration of 10% (v/v). For the remainder of this report, the 

test article dilution is referred to as the test article. 

 

Assessment of Direct Test Article Reduction of MTT 

 

 The test article was added to a 1.0 mg/mL MTT (Sigma) solution in warm Dulbecco’s 

Modified Eagle’s Medium (DMEM) containing 2 mM L-glutamine (MTT Addition Medium) to 

assess its ability to directly reduce MTT.  Fifty microliters of the test article was added to 1 mL 

of the MTT solution, and the mixture was incubated in the dark at standard culture conditions for 

three hours. A negative control, 50 µL of sterile deionized water, was tested concurrently. If the 

MTT solution color turned blue/purple, the test article was presumed to have reduced the MTT.   

The test article was not observed to reduce MTT directly in the absence of viable cells, therefore 

a killed control experiment was not performed. 

 

Colorant Control Test 

 

 The ability of the test article to interfere with photometric MTT measurement was 

assessed.  Fifty microliters of the test article were added to 2.0 mL of isopropanol in a 6-well 

plate and the mixture incubated at room temperature for 2-3 hours.  After shaking, 200 μL 

aliquots of the isopropanol solution and two blank samples of isopropanol were transferred to a 

96-well plate, and the absorbance measured with a plate reader at the MTT measurement 

wavelength (550 nm).  The absorbance of test article samples was determined by subtracting the 

mean isopropanol blank value from the absorbance of the test article samples. If the mean OD550 

of the test article sample was > 0.08, the material has to be considered as possibly interacting 

with the MTT measurement.  The test article had a corrected OD550 value of < 0.08, and was not 

considered to have photometric MTT interference. 
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pH Determination 

 

 The pH of the test article was measured using pH paper (EMD Millipore Corporation). 

Initially, the test article was added to pH paper with a 0-14 pH range in 1.0 pH unit increments. 

Next, the test article was added to pH paper with a narrower range of 7.5-14 pH units with 0.5 

pH unit increments, to obtain a more accurate pH value. The pH value obtained from the 

narrower range pH paper is presented in Table 1. 

 

MTT Assay 

 

 The EpiOcular™ tissues were treated in duplicate with the test article, Branch Basics 

Foaming Cleaner, in one valid definitive trial.  After the overnight incubation for 16-24 hours, 

the 6-well plates containing the EpiOcular™ tissues were removed from the incubator. The 

EpiOcular™ tissues were treated in duplicate with the test article, positive control, or negative 

control. Prior to test article or control article applications, each tissue surface was moistened with 

20 µL of Ca++Mg++-free D-PBS and incubated at standard culture conditions for 30 minutes. 

After incubation, the EpiOcular™ tissues were tested in duplicate with 50 µL of the test article, 

positive control, or negative control.  The tissues were then placed back into the incubator after 

dosing and incubated at standard culture conditions for the remainder of the 30 minute exposure. 

 

At the end of the 30 minute treatment time, the test or control articles were removed by 

extensively rinsing the EpiOcular™ tissues with Ca++Mg++-free D-PBS brought to room 

temperature, as described in the following details. Three specimen cups (plastic with >100 mL 

capacity), containing 100 mL each of Ca++Mg++-free D-PBS were used per test or control article. 

Each test or control article utilized a different set of three beakers. The cell culture insert 

containing the EpiOcular™ tissue was lifted out of the medium by grasping the upper edge of the 

plastic "collar" with fine forceps. Use of curved forceps facilitated handling and decanting. At 

the end of the exposure period, the test or control articles were decanted from the EpiOcular™ 

tissue surface onto a clean paper towel and the culture dipped into the first beaker of Ca++Mg++-

free D-PBS, swirled in a circular motion in the liquid for approximately 2 seconds, lifted out so 

that the cell culture insert was mostly filled with Ca++Mg++-free D-PBS, and the liquid decanted 

back into the container.  This process was performed two additional times in the first beaker.  

The culture was then rinsed in the second and third beakers of Ca++Mg++-free D-PBS three times 

each in the same fashion. Any remaining liquid was decanted onto the clean paper towel.  This 

process was repeated for every cell culture insert.  

 

 After rinsing, each cell culture insert was immediately transferred to 5 mL of Assay 

Medium, in a prelabeled 12 well plate for 12 minutes of immersion incubation (Post-Soak) at 

room temperature to remove any test article absorbed into the tissue.   

 

 At the end of the Post-Soak immersion, each insert was removed from the Assay 

Medium, the medium decanted off the tissue, the insert blotted on absorbent material, and 

transferred to the appropriate well of the prelabeled 6-well plate containing 1 mL of warm Assay 

Medium.  The tissues were incubated for 120 minutes at Standard Culture Conditions (Post-

treatment Incubation). 

 

 A 1.0 mg/mL solution of MTT in warm MTT Addition Medium was prepared no more 

than 2 hours before use.  Three hundred microliters of MTT solution were added to designated 

wells in a prelabeled 24-well plate.  At the end of the Post-treatment Incubation, the EpiOcular™ 

constructs were removed from the 6 well plates, gently blotted on absorbent material, and 



 
Project 9829, Final Report 9 

transferred to the appropriate wells containing the 300 µL of MTT solution.  The trays were 

incubated for 180 minutes at standard culture conditions. 

 

 After 180 minutes, each cell culture insert was removed from the plate, the bottom of the 

insert blotted on absorbent material, and then transferred to a prelabeled 24-well plate containing 

2.0 ml of isopropanol in each designated well. The plates were sealed with parafilm and stored in 

the refrigerator (2-8ºC) until the last exposure time was harvested.  To extract the MTT, the 

plates were then placed on an orbital plate shaker and shaken for 2-3 hours at room temperature. 

 

 At the end of the extraction period, the liquid within the cell culture inserts was decanted 

into the well from which the cell culture insert was taken. The extract solution was mixed, and 

two aliquots of 200 µL were transferred to the appropriate wells of a 96-well plate.  Two 

hundred microliters of isopropanol were added to the two wells designated as the blanks.  The 

absorbance at 550 nm (OD550) of each well was measured with a Molecular Devices Vmax plate 

reader. 

 

Presentation of Data 

 

 The raw absorbance values were captured.  The mean OD550 value of the blank wells was 

calculated. The corrected mean OD550 value of the negative controls was determined by 

subtracting the mean OD550 value of the blank wells from their mean OD550 value. The corrected 

OD550 values of the individual test article exposure times and the positive control exposure times 

were determined by subtracting the mean OD550 value of the blank wells from their OD550 

values. All calculations were performed using an Excel spreadsheet. The following percent of 

control calculations were made: 

   

corrected OD550 of Test Article or Positive Control Exposure 

% of Control = ––––––––––––––––––––––––––––––––––––––––––––––––––––––––   X 100 

   corrected mean OD550 Negative Control 

 

Evaluation of Test Results 

 

 Table 1 summarizes the relative viability for the test article and positive control.   The 

protocol meets the requirements of the OECD test guideline “Reconstructed human Cornea-like 

Epithelium (RhCE) test method for identifying chemicals not requiring classification and labelling 

for eye irritation or serious eye damage” (TG 492), and utilizes a prediction model to determine the 

ocular irritation classification as follows:    

 

 If the test article-treated tissue viability is > 60% relative to negative control-treated tissue 

viability, the test article is identified as not requiring classification and labelling according to 

UN GHS (No Category). 

 If the test article-treated tissue viability is  60% relative to negative control-treated tissue 

viability, the test article is identified as potentially requiring classification and labelling 

according to UN GHS (Category 1or 2). 

 

 



 
Project 9829, Final Report 10 

In Vitro Result In Vivo Prediction 

mean tissue viability ≤ 60% Irritant (Category 1 or 2) 

mean tissue viability > 60% No Category 

 

Criteria for a Valid Test 

 

 The assay results were accepted when the corrected mean OD550 value for the negative 

control exposure time was >0.8 and <2.5; and the mean relative viability of the positive control 

was ≤50%. 
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RESULTS AND DISCUSSION 

 

MTT Assay 

 

 The EpiOcular™ cultures were treated in duplicate with the test article, Branch Basics 

Foaming Cleaner, for an exposure of 30 minutes. The negative and positive controls were also 

exposed in duplicate for 30 minutes. Table 1 summarizes the percent viability results of the Eye 

Irritation Test Using the EpiOcular™ human cell construct for the test article and the positive 

control, Methyl Acetate.  The raw and analyzed data for the test article, negative control, and 

positive control are included in Appendix B. 

 

 The test article was not observed to reduce MTT directly in the absence of viable cells; 

therefore a killed control experiment was not performed.  The test article was not observed to be 

a colorant in isopropanol; therefore a colorant control experiment was not performed.  

 

 The test article, Branch Basics Foaming Cleaner, resulted in a relative viability of 75.1% 

and is predicted to not require classification and labelling for ocular irritation (GHS No 

Category). 

 

Deviation 

 

 The EpiOcular™ tissues were transferred from the shipping containers and placed into 6-

well plates on the day after receipt.  This is a deviation from the protocol which states that the 

tissues will be transferred to 6-well plates on the day of receipt. The tissues were stored in the 

refrigerator overnight which is an acceptable practice according to the tissue manufacturer (and 

routinely performed for other EpiOcular™ protocols).  Additionally, the positive and negative 

controls showed values consistent with the historical data; therefore this deviation did not have a 

significant impact on the study results.  

 

 Table 1 
 

* - If the test article-treated tissue viability is >60% relative to negative control-treated 

tissue viability, the test article is predicted to be a non-irritant. If the test article-treated 

tissue viability is ≤60% relative to negative control-treated tissue viability, the test article 

is predicted to be an irritant.  

 

^ - The liquid test article was supplied as 4 parts distilled water to one part concentrate 

(20% solution).  The supplied test article was further diluted 1:1 in sterile, deionized 

water (0.5 mL of test article added to 0.5mL of sterile deionized water) to obtain a final 

concentration of 10%, which was used for testing. 

IIVS Test 

Article 

Number 

Sponsor’s Designation 
Conc. 

(v/v) 

Exposure 

Time 

Mean 

Viability 

(%) 

Ocular Irritation 

Prediction* 

18AB43 
Branch Basics Foaming 

Cleaner 
10%^ 30 min 75.1 No Category  

Positive 

Control 
Methyl Acetate Neat 30 min 20.2 Irritant 
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B1 

 

Negative control

Positive control

96 WELL PLATE MAP

PLATE 1 

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

A NC 18AB43 PC

B NC 18AB43 PC

C NC 18AB43 PC

D NC 18AB43 PC

E NC KC

F NC KC

G NC KC BLANK

H NC KC BLANK

RAW DATA

PLATE 1 

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

A 1.852 1.403 1.796 2.002 0.039 0.038 0.039 0.038 0.039 0.038 0.038 0.424

B 1.785 1.414 1.779 2.017 0.038 0.039 0.038 0.038 0.038 0.039 0.039 0.413

C 1.891 1.389 1.798 1.889 0.039 0.038 0.038 0.039 0.039 0.039 0.039 0.384

D 1.863 1.379 1.764 1.896 0.040 0.039 0.039 0.039 0.039 0.040 0.039 0.379

E 0.056 0.039 0.039 0.097 0.039 0.040 0.039 0.040 0.043 0.041 0.039 0.039

F 0.063 0.039 0.039 0.094 0.039 0.039 0.039 0.039 0.039 0.040 0.046 0.039

G 0.058 0.039 0.039 0.093 0.039 0.040 0.040 0.040 0.040 0.039 0.039 0.033

H 0.059 0.039 0.041 0.092 0.040 0.039 0.039 0.039 0.040 0.043 0.039 0.033

COMMENTS

NC

PC

Test Article 18AB43

Test Article

Dosing Date: 1-Jun-18 Test Article

Tissue 1

Tissue 2

CC= Colorant Control

KC= Killed Control

Tissue1

Tissue2

Tissue 1

Tissue 2

Tissue1

Tissue2



B2 

 

RESULTS

Dosing Date: 1-Jun-18

Blank 0.033

0.033

Mean 0.033

Chemical Tissue mean % of viability mean SD mean of SD CV %

Code # Aliq. 1 Aliq. 2 Aliq. 1 Aliq. 2 of aliquots of OD550 of OD550 viabilities [%] of viabilities [%]

NC 1 1.852 1.785 1.819 1.752 1.786 98.4 NC 1.815 0.041 100.0 2.28 2.28

2 1.891 1.863 1.858 1.830 1.844 101.6 PC 0.367 0.026 20.2 1.44 7.13

PC 1 0.424 0.413 0.391 0.380 0.386 21.2 18AB43 1.363 0.017 75.1 0.95 1.27

2 0.384 0.379 0.351 0.346 0.349 19.2

18AB43 1 1.403 1.414 1.370 1.381 1.376 75.8

2 1.389 1.379 1.356 1.346 1.351 74.4

Classification

NI

I

NI

Raw data Blank corrected data

NC

PC

18AB43

0

25

50

75

100

125

NC PC 18AB43

Relative viability (% of Control)

 


