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TEST SUMMARY 
 
Title: VIRUCIDAL HARD-SURFACE EFFICACY TEST – Hepatitis A Virus 

(HAV) 
 
Study design: This study was performed according to the signed protocol and project 

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

 
1. Envirocleanse A; Lot No. 110218, received at Microbac on 

11/06/18 and assigned DS No. I641. 
 
2. Envirocleanse A; Lot No. 101918, received at Microbac on 

11/06/18 and assigned DS No. I642. 
 
 

 
Sponsor: Envirocleanse LLC 

12621 W. Airport Blvd., Ste. 200 
Sugar Land, TX 77478 
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TEST CONDITIONS 
 
Challenge virus: 
 

  Hepatitis A Virus (HAV), Strain: HM175/18F, University of Ottawa 
 
Host: 
   

FRhK-4, University of Ottawa 
 

Active ingredients: 
 
                        Hypochlorous Acid (HOCl) 

 
Neutralizer: 
 
                       Dulbecco’s Modified Eagle Medium (DMEM) + 10% Fetal Bovine Serum 

(FBS) + 0.5% Na2S2O3 + 0.5% Polysorbate 80  
 
Dilution medium: 

 
                      DMEM + 2% FBS 
 
Dilution:          
 
 Ready to use 
 
Contact time: 
 
 2 minutes 
 10 minutes 
 
Contact temperature and relative humidity (RH): 
 
            Room Temperature 20±1°C (Actual: 21°C); 29% RH  

   
Carrier inoculation and dry time: 
 

Glass carriers were inoculated with 0.4 mL of virus in a 4 in2 area and 
dried for 30 minutes at 21oC and 29% RH 

 
Organic load: 
 
  5.0% serum in virus inoculum 
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TEST CONDITIONS (continued) 
 
Test substance application:  
 
 The dried virus inoculum was sprayed 3 times from a distance of 6-8 inches 

until thoroughly wet 
 
Media and reagents: 
 

DMEM + 2% FBS 
DMEM + 10% FBS + 0.5% Na2S2O3 + 0.5% Polysorbate 80 
MEM 
FBS  

 
STUDY DATES AND FACILITIES 

 
The laboratory phase of this test was performed at Microbac Laboratories, Inc., 105 
Carpenter Drive, Sterling, VA 20164, from 11/08/18 to 11/29/18. The study director signed 
the protocol on 11/08/18. The study completion date is the date the study director signed 
the final report. The individual test date was: 
 

• Testing started at 1:30 pm on 11/08/18 and ended at 11:52 am on 11/29/18 
 
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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CALCULATION OF TITER 
 
The 50% Tissue Culture Infectious Dose per mL (TCID50/mL) was determined using the 
Spearman-Karber method using the following formula: 
 

     ∑−





+= ik pddxm

2
 

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. 

 
 

RESULTS 
 
Results are presented in Tables 1– 7. 
 
The Log10 Reduction Factor was calculated in the following manner:   
 

Log10 Reduction Factor = Log10 TCID50 (Plate Recovery Control) - Log10 TCID50 
(Test) 

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

Viral Load (Log10 TCID50) = Virus Titer (Log10 TCID50/mL) + Log10 [volume per 
carrier (mL)] 

 
Key (for all tables):   
 

T/y = Cytotoxicity observed in y wells inoculated; viral cytopathic effects (CPE) 
could not be determined 

  X/y = X wells out of y wells inoculated exhibited positive viral cytopathic effect  
0/y = 0 out of y wells inoculated exhibited positive viral CPE; no cytotoxicity or 

bacterial contamination was observed in any of the wells inoculated 
 

  



Final Report: VIRUCIDAL HARD-SURFACE EFFICACY TEST -                                         Project No. 668-117   
Hepatitis A Virus (HAV) 

 

 Page 10 of 32 Microbac 
 

RESULTS (continued) 
 

Table 1  
Test Substance 

Dilution* 
Envirocleanse A, Lot No. 110218 

2 minutes 10 minutes 
10-2 0/4 0/4 
10-3 0/4 0/4 
10-4 0/4 0/4 
10-5 0/4 0/4 
10-6 0/4 0/4 
10-7 0/4 0/4 

Titer (Log10 TCID50/mL) ≤1.50 ≤1.50 

Load (Log10 TCID50) per carrier 
(0.4 mL volume of Undilute) ≤1.10 ≤1.10 

Log10 Reduction ≥4.25 ≥4.25 
   *Dilution refers to the fold of dilution from the virus inoculum. 
 

Table 2 
Test Substance 

Dilution* 
Envirocleanse A, Lot No. 101918 

2 minutes 10 minutes 
10-2 0/4 0/4 
10-3 0/4 0/4 
10-4 0/4 0/4 
10-5 0/4 0/4 
10-6 0/4 0/4 
10-7 0/4 0/4 

Titer (Log10 TCID50/mL) ≤1.50 ≤1.50 

Load (Log10 TCID50) per carrier 
(0.4 mL volume of Undilute) ≤1.10 ≤1.10 

Log10 Reduction ≥4.25 ≥4.25 
   *Dilution refers to the fold of dilution from the virus inoculum. 
 
 



Final Report: VIRUCIDAL HARD-SURFACE EFFICACY TEST -                                         Project No. 668-117   
Hepatitis A Virus (HAV) 

 

 Page 11 of 32 Microbac 
 

RESULTS (continued) 
 

Table 3 
Neutralizer Effectiveness/Viral Interference and Cytotoxicity Controls 

Dilution* 
Envirocleanse A, Lot No. 110218 

Neutralizer Effectiveness/ Viral 
Interference Control Cytotoxicity Control 

10-2 4/4 0/4 
10-3 4/4 0/4 
10-4 4/4 0/4 

 *Dilution refers to the fold of dilution from the mock inoculum. 
 

Table 4 
Neutralizer Effectiveness/Viral Interference and Cytotoxicity Controls 

Dilution* 
Envirocleanse A, Lot No. 101918 

Neutralizer Effectiveness/ Viral 
Interference Control Cytotoxicity Control 

10-2 4/4 0/4 
10-3 4/4 0/4 
10-4 4/4 0/4 

 *Dilution refers to the fold of dilution from the mock inoculum. 
 

Table 5 
Plate Recovery Control 

Dilution* Plate Recovery Control 

10-3 4/4 
10-4 4/4 
10-5 4/4 
10-6 1/4 
10-7 0/4 
10-8 0/4 

Titer (Log10 TCID50/mL) 5.75 

Load (Log10 TCID50) per carrier 
(0.4 mL volume of Undilute) 5.35 

      *Dilution refers to the fold of dilution from the virus inoculum.  
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RESULTS (continued) 
 

Table 6 
Virus Stock Titer Control 

Dilution* Virus Stock Titer Control 

10-3 4/4 
10-4 4/4 
10-5 4/4 
10-6 3/4 
10-7 0/4 
10-8 0/4 

Titer (Log10 TCID50/mL) 6.25 
  *Dilution refers to the fold of dilution from the virus inoculum. 
 

Table 7 
Viability Control Results 

Cell Viability Control 

0/4 

Cells were viable; media was sterile 
 

 
 

CONCLUSIONS 
 

According to the US Environmental Protection Agency, the test substance passes the 
Virucidal Hard-Surface Efficacy Test if there is a ≥ 3 log10 reduction on each surface in the 
presence or absence of cytotoxicity. If cytotoxicity is present, the virus control titer should 
be increased, if necessary, to demonstrate a ≥ 3 log10 reduction in viral titer on each 
surface beyond the cytotoxic level. 
 
When tested as described, Envirocleanse A, Lot Nos. 110218 and 101918, passed the 
Virucidal Hard-Surface Efficacy Test when Hepatitis A Virus, containing 5% serum, was 
exposed to the test substance for 2 and 10 minutes at 21°C and 29% relative humidity. 
All of the controls met the criteria for a valid test. These conclusions are based on 
observed data. 
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