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Preface 
This report was prepared at MRIGlobal for the work performed under MRIGlobal Task 
No. 311616.01.001, “Assessment of ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored 
Rinse) Against SARS-CoV-2.” 

The experimental phase of this task was initiated by MRIGlobal on September 4, 2020 and ended 
on September 10, 2020. 

The test was managed and performed by H. Carl Gelhaus, Ph.D. He was assisted by 
Kristin Solocinski and Sam Humphrey.  

The study was not performed in compliance with the FDA Good Laboratory Practice 
Regulations (21 CFR 58). All operations pertaining to this study, unless specifically defined in 
this protocol, were performed according to the Standard Operating Procedures of MRIGlobal, 
and any deviations were documented. 

All study records are stored at MRIGlobal. 

Sincerely, 
 

MRIGLOBAL 
 
 
 
H. Carl Gelhaus, Ph.D. 
Principal Scientist 
Life Sciences 

 
Approved: 
 
 
 
Claire Croutch 
Portfolio Director 
Medical Research 
 
 
November 3, 2020 
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Executive Summary 
Objective: 
The objective of this project was to determine if the ClōSYS® Sensitive Rinse (ClōSYS® 
GentleMint Flavored Rinse) has the ability to control the replication of SARS-CoV-2 in vitro.  

Study Design: 
We prepared 2.7 ml of ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse) in a 
15 mL conical tube and added 0.3 ml of SARS-CoV-2 strain USA-WA1/2020 to the tube and 
incubated for 30 or 60 seconds. After the designated time, 3.0 mL of 0.5% sodium thiosulfate in 
water was added to the conical vial. This was done once on one day and twice on a second day 
for a total of three replicates. A PBS control, using 2.7 mL PBS in place of the 2.7 mL product 
was also conducted once on one day and twice on a second day. Liquid from the conical tubes 
was diluted and added to Vero E6 cells. Plates were examined at 5 days post-for cytopathic 
effect (CPE). In addition, a cytotoxicity/neutralization control was performed with 2.7 mL of 
product and 0.3 mL of PBS rather than virus. This was split, adding the material directly to Vero 
cells as a cytotoxicity control and adding virus to dilutions of the liquid prior to the addition to 
Vero cells. The addition of virus to the neutralized solution without virus was to demonstrate that 
the ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse) had indeed been 
neutralized after the addition of the 0.5% sodium thiosulfate and would not prevent viral induced 
CPE in Vero cells.  

Results and Conclusions:  
Based on this experiment, we conclude that ClōSYS® Sensitive Rinse (ClōSYS® GentleMint 
Flavored Rinse) reduced SARS-CoV-2 by 98.04%-98.44%. The observed extent of cytotoxicity 
was limited to the first row of dilutions and did not alter the results. Neutralization of ClōSYS® 
Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse) with sodium thiosulfate was effective. 
Both treatment times, 30 or 60 seconds, gave similar results.  



 

MRIGlobal-HCG\311616-01-001_R-Final-Second 1 

  
Objective 
The objective of this project was to determine if the ClōSYS® Sensitive Rinse (ClōSYS® 
GentleMint Flavored Rinse) has the ability to control the replication of SARS-CoV-2 in vitro.   
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Sponsor, Testing Laboratory, and Personnel Responsibilities 

 Sponsor’s Representative 
Jaiprakash Shewale, Ph.D.  
Rowpar Pharmaceuticals Inc. 

 Testing Laboratories 
MRIGlobal 
425 Volker Boulevard 
Kansas City, Missouri 64110 
Telephone: (816) 753-7600 
Fax: (816) 753-8823 

 Personnel Responsibilities 
 Study Director—MRIGlobal 

H. Carl Gelhaus, Ph.D. 
Telephone: (816) 753-7600, ext. 5068 
Email: cgelhaus@mriglobal.org 
  

mailto:cgelhaus@mriglobal.org
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Test Conditions 

 Test Material 
 ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse) 

Lot: 01358 9-01512 16:18 
Expiration: 5/2023 

 Negative Control Article 
 Phosphate Buffered Saline (PBS) 

Vendor: Hyclone  
Lot: AE29434372 
Expiration date: 12/2021 

 Challenge Virus  
 Severe Acute Respiratory Syndrome-related Coronavirus-2 (SARS-CoV-2) 

(COVID-19 Virus, Strain: USA-WA1/2020) 
Vendor: BEI Resources 

 Host 
 Vero E6 Cells 

Vendor: ATCC 

 Neutralizer 
 0.5% Sodium Thiosulfate in water  
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Test System 
MRIGlobal utilized the USA-WA1/2020 strain of the virus, acquired from BEI Resources 
(NR-52281). This was propagated in Vero E6 cells (ATCC CRL-1586); these cells were also 
used for the neutralization assay. Vero E6 cells were cultured in growth media consisting of 
Dulbeco’s Modified Eagle Medium/F12 supplemented with 5% FBS (Fetal Bovine Serum), and 
PSN (50 µg/mL penicillin, 50 µg/mL streptomycin, and 100 µg/mL neomycin).   
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Study Design 
The Vero E6 cells were plated on 96-well plates one to three days before the assay and were 
allowed to grow to ~ 60%-70% confluence. On the day of the assay, we prepared 2.7 ml of 
ClōSYS® Sensitive (ClōSYS® GentleMint Flavored Rinse) Rinse in a 15 mL conical tube and 
added 0.3 ml of SARS-CoV-2 strain USA-WA1/2020 to the tube and incubated for 30 or 
60 seconds. After the designated time, 3.0 mL of 0.5% sodium thiosulfate in water (neutralizer) 
was added to the conical vial. A PBS control, using 2.7 mL PBS in place of the 2.7 mL product 
was also conducted. Three replicates were conducted on one test day. In addition, a 
cytotoxicity/neutralization control was performed with 2.7 mL of product and 0.3 mL of PBS 
rather than virus. This was conducted at 60 seconds only. This was split, adding the material 
directly to Vero cells as a cytotoxicity control and adding virus to dilutions of the liquid prior to 
the addition to Vero cells. The addition of virus to the neutralized solution without virus was to 
demonstrate that the ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse) had 
indeed been neutralized after the addition of the 0.5% sodium thiosulfate and would not prevent 
viral induced CPE in Vero cells. The cytotoxicity/neutralization control was performed once for 
each time point (30 or 60 seconds) on the second day of testing. Samples were added to an empty 
96-well plate and diluted 1:10 down the plate in DMEM/F12. These dilutions were then 
transferred to a plate of Vero cells with media removed. After approximately 45 minutes, 
DMEM/F12 supplemented with FBS was added to cells to feed them for the next 3-6 days. This 
incubation period of approximately 45 minutes is to allow the virus to adsorb to cells without 
interference from FBS. Cytotoxicity controls of the test articles without virus added were also 
performed. The assay was executed in five replicates for each condition.  

After 5 days, cells were examined for the presence of cytopathic effect (CPE) associated with 
viral presence and replication. Examination is done using a microscope (10× objective to view 
the entire well at once) and observing the morphology of the cells. Healthy Vero cells have a 
semitransparent appearance with a fusiform (pinched or narrowing ends and more round in the 
middle) in a monolayer of cells with little to no space between cells. Dead cells displaying CPE 
are often detached from the plate, round, less transparent, and much smaller than living cells. 
Furthermore, the healthy Vero cells cover much of the surface of the well but wells containing 
cells with CPE have areas of the well where no cells are adherent, described as empty space. Any 
well displaying CPE is marked as positive whether the whole well is affected or only a small 
patch is indicative of viable virus present.  
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Stastical Analysis of Data 
The number of positive and negative wells were entered into an Excel spreadsheet that was 
published as part of Lindenbach BD. Measuring HCV infectivity produced in cell culture and in 
vivo. Methods Mol Biol. 2009;510:329-336. doi:10.1007/978-1-59745-394-3_24. The resultant 
values were log transformed, the mean of the log transformed data was calculated, and the mean 
log value of the test article was subtracted from the mean control value, all using Microsoft 
Excel.   
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Results- Efficacy of ClōSYS® Sensitive Rinse against SARS-
CoV-2 
Cytotoxicity was observed at the 1:10 diluted (first row) ClōSYS® Sensitive Rinse (ClōSYS® 
GentleMint Flavored Rinse) test (Table 1). This did not confound the assay, as the first row was 
not necessary in the calculation of viral titers. This is because the viral titers used affected five 
dilutions (i.e., five rows) of the plate. Because the calculation of the TCID50 is primarily an 
endpoint titer calculation, the rows between no CPE and CPE are the most meaningful in 
generating results. Therefore, the results in the first row were not consequential in the calculating 
the treated and control titer values or the reduction in viral titer from the untreated to the treated 
wells. All neutralization tests showed CPE, indicating that sodium thiosulfate neutralized the 
ClōSYS® Sensitive Rinse (ClōSYS® GentleMint Flavored Rinse). Day 5 reads showed CPE in 
wells from product treated samples, however there was less than that in PBS control samples. All 
uninfected controls remained healthy and did not display any CPE at the end of the observation 
period. Table 2 summarizes these findings. Results were calculated using the Reed & Muench 
Calcultor (produced by BD Lindenbach from “Measuring HCV infectivity produced in cell 
culture and in vivo” Methods Mol Biol. (2009) 510:329-36). Results are shown as Log reduction 
relative to timed controls as well as a percent reduction of SARS-CoV-2 infectivity. There did 
not appear to be a substantive difference between 30 seconds and 60 seconds of contact time.  

Table 1. Control Results 
Dilution Neutralizer Effectiveness/Viral Interference Cytotoxicity Controls 

1:10 CPE detected in 5 of 5 wells CPE detected in 5 of 5 wells 
1:100 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 
1:1000 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 
1:10000 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 
1:100000 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 
1:1000000 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 
1:10000000 CPE detected in 5 of 5 wells No CPE detected in 5 of 5 wells 

 

Table 2. Results of in vitro Neutralization of SARS-CoV-2 with ClōSYS® Sensitive Rinse 
(ClōSYS® GentleMint Flavored Rinse) 

Test 
Substance 

Contact 
Time Replicate 

Initial Load 
(Log 10 
TCID50)† 

Output Load 
(Log 10 
TCID50)  

Mean 
Output 

Load (Log 
10 TCID50) 

Mean Log 
Reduction 

Mean % 
Reduction 

ClōSYS® 
Sensitive 

Rinse 
30 

seconds 

1 
6.50 

4.63 
4.69 1.81 98.44 2 4.63 

3 4.83 
ClōSYS® 
Sensitive 

Rinse 
60 

seconds 

1 
6.17 

5.38 
4.46 1.71 98.04 2 3.50 

3 4.50 
†The mean viral recovery control value for the corresponding contact time was used as the Initial Load.  
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Conclusions 
Based on this experiment, we conclude that ClōSYS® Sensitive Rinse (ClōSYS® GentleMint 
Flavored Rinse) reduced SARS-CoV-2 by 98.04%-98.44%. The observed extent of cytotoxicity 
was limited to the first row of dilutions and did not alter the results. Neutralization of ClōSYS® 
Sensitive Rinse with sodium thiosulfate was effective. Both treatment times, 30 or 60 seconds, 
gave similar results.  
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