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TEST SUMMARY 
 
 
Title: Virucidal Efficacy Test for A Test Device- Middle East Respiratory 

Syndrome Coronavirus (MERS-CoV) 
 
Study design: This study was performed according to the signed protocol and project 

sheet(s) issued by the Study Director (See Appendix). 
 
Test substance(s) supplied by the sponsor of the study: 
 

1. STR-Solution, received at MicroBioTest on 05/13/16, and assigned 
DS No. G282 

 
Sponsor: Forward Medi Co,. Ltd. 

HangGang Xi Tower B-dong 
Room 804, 1498 Gayang-dong 
Gangseo-Gu, Seoul, Korea  
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TEST CONDITIONS 

 
Challenge virus: 
 

Middle East Respiratory Syndrome Coronavirus (MERS-CoV), BEI Resources 
 

Host: 
 

Vero E6 cells, ATCC CRL-1586 
 

Active Ingredients: 
 

Adhvanced PCO 
 

Dilution medium/Neutralizer: 
 

Minimum Essential Medium (MEM) + 2% Fetal Bovine Serum (FBS) 
 

Contact time: 
 

1 hour, 2 hours, 4 hours 
 

Contact temperature: 
 

Ambient 20±1°C (Actual: 20°C);         
 

Carrier inoculation and dry time: 
 

A glass carrier was inoculated with 0.2 mL of virus in a 4 in2 area and dried for 
18 minutes at 20°C. 

 
Exposure Distance: 
 
 Approximately 5 cm 
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TEST CONDITIONS (continued) 

 
Test device preparation: 

 
The test device was assembled and operated safely according to the 
manufacturer or Sponsor's instructions.   

 
Organic load: 
 

5% Serum 
 
Media and reagents: 
 

MEM + 2% FBS 
MEM + 10% FBS 
FBS 
MEM 

 
 

 
STUDY DATES AND FACILITIES 

 

The laboratory phase of this test was performed at MicroBioTest, 105 Carpenter Drive, 
Sterling, VA 20164, from 05/26/16 to 06/03/16.   The study director signed the protocol 
on 05/26/16. The study completion date is the date the study director signed the final 
report.  The individual test dates are as follows: 
 

 Testing started at 12:40 pm on 05/26/16 and ended at 4:40 pm on 06/03/16 
 

All changes or revisions of the protocol were documented, signed by the study director, 
dated and maintained with the protocol. 
 

RECORDS TO BE MAINTAINED 
 

All testing data, protocol, protocol modifications, test substance records, the final report, 
and correspondence between MicroBioTest and the sponsor will be stored in the archives 
at MicroBioTest, 105 Carpenter Drive, Sterling, VA 20164, or at a controlled facility off 
site. 
 
 
 
 
 
 
 
 
 
 
 



Final Report: Virucidal Efficacy Test for A Test Device- Middle East Respiratory Project No: 922-101 
Syndrome Coronavirus (MERS-CoV) 

  Page 7 of 10 MicroBioTest 

CALCULATION OF TITER 
 
The 50% Tissue Culture Infectious Dose per mL (TCID50/mL) was determined using the 
Spearman-Karber method using the following formula: 
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where: 
 

m = the logarithm of the dilution at which half the wells are infected relative to the  
 test volume 

xk = the logarithm of the smallest dosage which induces infection in all cultures 

d = the logarithm of the dilution factor 

pi = the proportion of positive results at dilution i 
 
The values were converted to TCID50/mL using a sample inoculum of 1.0 mL. 
 

RESULTS 
 
Results are presented in Tables 1 – 3. 
 
The Log10 Reduction Factor was calculated in the following manner:   
 

Log10 Reduction Factor = Initial Viral Load (Log10 TCID50) – Output Viral Load (Log10 
TCID50) 

 
The Viral Load (Log10 TCID50) per carrier was calculated in the following manner: 
 

Viral Load (Log10 TCID50) = Titer (Log10 TCID50/mL) + Log10 [Volume Per Carrier 
(mL)] 

 
The percentage of virus inactivation was calculated in the following manner: 
 
[1-Output Viral Load / Initial Viral Load] x 100 = 1-10^ (Log10Reduction Factor) x 100 
 
 
The Mean Viral Load Log10 from n replicates was determined as follows: 
 
Mean Viral Log10 Reduction =  VL1 + VL2 +……+VLn 

        ______________________________   

  n 
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RESULTS (continued) 
 

 

Table 1 

Titer Results 

 
a   The theoretical load is determined based on the Virus Stock Titer control and the volume of virus challenged per carrier. 

NA = Not applicable 

 

 

 

 

 

 

 

 

 

Cell viability/media sterility control

Virus Stock Titer Control - -

Theoretical load 
a

7.05

1 0.2 4.55

2 0.2 4.30

3 0.2 3.80

1 0.2 3.30

2 0.2 3.30

3 0.2 3.05

1 0.2 2.30

2 0.2 1.60

3 0.2 2.05

1 0.2 6.30

2 0.2 6.55

3 0.2 6.55

Average 6.48

1 0.2 5.05

2 6.00 0.2 5.30

3 0.2 5.80

Average 5.50

no virus detected, cells viable; media sterile

7.75

5.25

1 hour 5.00

Sample
Contact 

time

Titer        

(Log10TCID50/mL)

Volume 

(mL)

Viral Load             

(Log10TCID50)

2 hours

4.00

4.00

3.75

4 hours

3.00

 Initial Plate Recovery Control                          

(T = 0 hours)

Final Plate Recovery Control                           

(T = 4 hours)

2.30

2.75

Replicate

NA

STR-Solution

4 hours

0 hours

5.75

6.50

4.50

7.00

7.25

7.25
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RESULTS (continued): 

 

Table 2 

Cytotoxicity Controls 

 

 

 

 

 

 

 

 

Table 3 

Viral Reduction 

 
* Results represent the average of three replicates. 

 
 
 

10
-2

10
-3

10
-4

no cytotoxicity observed in 4 out of 4 wells

no cytotoxicity observed in 4 out of 4 wells

no cytotoxicity observed in 4 out of 4 wells

Dilution of the 

Neutralized Sample

Cytotoxicity

Control        

Contact Replicate

Time Number

1

2

3

1

2

3

1

2

3
4 hours

6.48

2.30 99.993%

1.60 99.999%

2.05 99.996%

Mean Reduction 99.997%

4.18

4.88

4.43

4.59

99.963%

Mean Reduction 99.948%

6.48

Mean Reduction

98.829%

99.342%

99.792%

1.93

2.18

2.68

2.38

3.18

3.18

3.43

3.28

4.30

3.80

4.55

Initial Viral Load*      

(Log10TCID50)

Output Viral Load       

(Log10TCID50)

99.582%

Percent 

Reduction
Test Agent

Log10 

Reduction 

1 hour

STR-Solution 2 hours
6.48

3.30 99.934%

3.30 99.934%

3.05
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