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TEST SUMMARY 
 
TITLE:  VIRUCIDAL EFFICACY SUSPENSION TEST – Influenza A Virus 

(H3N2) 
 
STUDY DESIGN:   This study was performed according to the signed protocol and   
                                   project sheet(s) issued by the Study Director.  
 
TEST METHOD:       ASTM E1052-20: Standard Test Method to Assess the Activity of 

Microbicides against Viruses in Suspension   
 
TEST MATERIALS:   CloSYS Ultra Sensitive Rinse (CloSYS Unflavored Rinse), 
                                    Lot No. 0007B 2-00106, received at Microbac on 05/04/20 and 

assigned DS No. K521 
                                   
SPONSOR:                Rowpar Pharmaceuticals, Inc. 

 16100 N. Greenway-Hayden Loop, Suite 400 
                                   Scottsdale, AZ 85260 
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TEST CONDITIONS 
  
Challenge virus: 
 
                      Influenza A Virus (H3N2), A/Hong Kong/8/68, Source: Charles River      
                      Laboratories 
                                                
Host: 
 
  MDCK cells, Source: ATCC CCL-34 
 
Active ingredient(s): 
                      
                     Stabilized chlorine dioxide     
 
Test condition storage condition: 
   
  Dark, at ambient room temperature   
 
Test product appearance: 
 
  Liquid  
 
Dilution medium: 
 
                      Minimum Essential Medium (MEM) + 1.0 µg/mL Trypsin 
 
Neutralizer(s): 
 

                                      MEM + 1% Newborn Calf Serum (NCS) + 0.5% Na2S2O3 
                    

Contact time:   
 
                     30 seconds, 60 seconds   
 
Contact temperature(s):  
 

20 ± 1°C (actual: 21°C)  
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TEST CONDITIONS (continued) 
 
Dilutions tested:  
 

Not applicable (received ready to use) 
 
Diluent:  

 
  Not applicable 
 
Media and reagents: 
 
                    MEM + 1.0 µg/mL Trypsin 

MEM + 1% NCS + 0.5% Na2S2O3 

          MEM 
                     Phosphate Buffered Saline (PBS) 
                       

                   
STUDY DATES AND FACILITIES 

 
The laboratory phase of this test was performed at Microbac Laboratories, Inc., 105 
Carpenter Drive, Sterling, VA 20164, from 07/23/20 – 07/29/20. The study director signed 
the protocol on 07/23/20. The study completion date is the date the study director signed 
the final report. The individual test dates are as follows: 
 

• Testing started at 2:30 pm on 07/23/20 and ended at 10:30 am on 07/29/20 
 
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 Microbac and the sponsor will be stored in the archives at 
Microbac Laboratories, Inc., 105 Carpenter Drive, Sterling, VA 20164, or at a controlled 
facility off site. 
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TEST PROCEDURES 
 

Indicator Cells: 
 
MDCK cells were obtained from ATCC and maintained in cell culture at 36 ± 2°C with 5 
± 3% CO2 prior to seeding. The indicator cell plates were prepared 12 – 30 hours prior to 
inoculation with test sample. The cells were seeded in 24-well plates at a density of 1 x 
105 cells/mL at 1.0 mL per well.  
 
Inoculum preparation: 
 
The original stock virus used contained 0% serum.  
 
Summary of the Test Method 

 
The Virucidal Suspension Test included the following parameters: 

 

Parameter Summary Plate 
Replicates 

Virucidal Efficacy 
suspension test  

Virus + Test Product    Exposure    Neutralization 
  Dilution    Plating 

4 per 
group 

Virus Control  
Virus + Diluent    Neutralization    Dilution    
Plating 

4 per 
group 

Cytotoxicity 
Control  

Test Product + Diluent    Neutralization    Dilution  
  Plating   

4 per 
group 

Neutralization 
Effectiveness/Viral 
Interference 
Control 

Test Product + Diluent    Neutralization    Virus 
inoculation    Dilution    Plating 

4 per 
group 

Cell Viability/Media 
Sterility Control 

Maintenance medium 
4 per 
group 
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TEST PROCEDURES (continued) 
 

Virus Suspension Test 
 
Two replicates per contact time exposure were performed.  A 0.3 mL aliquot of test virus 
was transferred to a vial containing 2.7 mL of test solution and mixed by vortex.  The 
challenge suspension was exposed to the test solution for the contact time. Immediately 
after the contact exposure, the 3.0 mL aliquot of the test virus/product suspension was 
neutralized with 3.0 mL of neutralizer, mixed thoroughly, and serially diluted in Dilution 
Medium (DM).  Each dilution was plated in four replicates.  
 
Virus Control 
 
Two replicates of the Virus Control were performed. A 0.3 mL aliquot of the test virus was 
added to 2.7 mL of DM, mixed by vortex and exposed for the contact time at test 
temperature.  Immediately after the contact exposure, a 3.0 mL aliquot of the test 
virus/product suspension was neutralized with 3.0 mL of neutralizer, mixed thoroughly, 
and serially diluted in Dilution Medium (DM).  Each dilution was plated in four replicates. 
 
Neutralization Effectiveness/Viral Interference Control 
  
A 0.3 mL aliquot of DM was added to a vial containing a 2.7 mL aliquot of the test product, 
mixed by vortexing and held for the contact time.  Upon completion of the contact time, 
an aliquot or the entirety of the reaction mixture was immediately mixed with an equal 
volume of neutralizer via vortexing (3.0 mL). Subsequent serial dilutions of this mixture 
were made in DM.  An aliquot of the virus was added to each dilution and thoroughly 
mixed.  100 µL of low tittered virus was added to 4.5 mL of each dilution and held for a 
period of no shorter than the longest contact time.  Selected dilutions were inoculated 
onto the host cell plates in four replicates.  
 
Cytotoxicity Control 
 
This control was performed for each test substance at one replicate and one contact time 
(the longer of the two).  Selected dilutions of the sample obtained from the NE/VI control 
were inoculated onto host cells in four replicates without any virus to determine any 
cytotoxic effects from the test product.  
 
Cell Viability/Media Sterility Control 
 
Intact cell culture served as the control of cell culture viability.  Dilution Medium was added  
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TEST PROCEDURES (continued) 
 
to all cell control wells. All plates were incubated in a CO2 incubator for 6 days at the 
appropriate temperature for the virus.  Cytopathic/cytotoxic effects were monitored using 
an Inverted Compound Microscope. 
 

TEST ACCEPTANCE CRITERIA 
 
The test will be acceptable for evaluation of the test results if the criteria listed below are 
satisfied. The study director may consider other causes that may affect test reliability and 
acceptance. 

• Virus must be recovered from the neutralizer effectiveness/viral interference 
control (not exhibiting cytotoxicity). 

• Viral-induced cytopathic effects (CPE) must be distinguishable from test 
substance induced toxicity.  

• The cell viability control must remain viable throughout the course of the 
assay period and exhibit absence of virus. 

 
 

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

      

where: 
 
m = the logarithm of the dilution at which half of 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 
∑pi   = the sum of pi (starting with the highest dilution producing 100% infection) 
 
The values were converted to TCID50/mL using a sample inoculum of 1.0 mL. 
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RESULTS (continued) 
 

Table 2 
Neutralizer Effectiveness/Viral Interference (NE/VI) and Cytotoxicity Controls (CT) 

CloSYS Ultra Sensitive Rinse (CloSYS Unflavored Rinse)  
(Batch No. 0007B 2-00106) 60 seconds  

 
 
 

Table 3 
Reduction Factors 

 
 

  
CONCLUSIONS 

 
When tested as described, CloSYS Ultra Sensitive Rinse (CloSYS Unflavored Rinse), Lot 
No. 0007B 2-00106 was evaluated for its ability to inactivate Influenza A Virus (H3N2). 
The results are presented in Tables 1 – 3.  The data shows that CloSYS Ultra Sensitive 
Rinse (CloSYS Unflavored Rinse) reduced 99.993% of the Influenza A Virus (H3N2) 
within 30 seconds and 99.996 to 99.998% within 60 seconds.  
 
All of the controls met the criteria for a valid test. 

Dilution* NE/VI CT

10-1 Cytotoxicity observed in all inoculated wells Cytotoxicity observed in all inoculated wells

10-2 virus detected in all inoculated wells no virus detected in all inoculated wells

10-3 virus detected in all inoculated wells no virus detected in all inoculated wells

* Dilution refers to the fold of the diliuton from the neutralized sample.

Test Substance Contact Time Replicate
Initial Load   

(Log10TCID50)*

Rep 1 3.03 4.13

Rep 2 3.03 4.13

Rep 1 2.78 4.38 99.996

Rep 2 2.53 4.63 99.998

* The Average VRC for the corresponding contact time was used as the Initial Load. 

CloSYS Ultra Sensitive Rinse 
(CloSYS Unflavored Rinse)
(Batch No. 0007B 2-00106)

30 seconds

Output Load 
(Log10TCID50)

CloSYS Ultra Sensitive Rinse 
(CloSYS Unflavored Rinse) 
(Batch No. 0007B 2-00106)

Log10 

Reduction
Reduction (%)

60 seconds

7.16

99.993

99.993



Microbac 
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