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TEST SUMMARY 

 
  Title:                         Evaluation of Virucidal Efficacy on Surface by EcoloxTech’s 

Hypochlorous Acid Solution against Murine Norovirus (Surrogate for 
Human Norovirus) 

 
 
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: 
 

Equipment Disinfectant Dose Contact time 
Ecolox 240 (DS No. 

I497, Lot No. 
39362661, Received at 
Microbac on 08/08/18) 

Hypochlorous acid solution 
(HAS) 

(Generated by Ecolox 240 
using NaCl solution) 

50 ppm of free 
chlorine at pH 8 

(25% hypochlorous 
acid) 

1 minute  

 
Test surfaces: 

 
Test Surface 
(approx. 2” x 2”) Lot No. Date 

Received 
Assigned 
DS. No. 

Ceramic Tile N/A 07/27/18 I493 
 

 
   
Sponsor:   IET, Inc. dba EcoloxTech 
  102 NW 22 Ave 
  Miami, FL 33125  
 
Study Personnel: Semhar Fanuel, Cory Chiossone. 
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TEST CONDITIONS 

 
Challenge virus: 
 
          Murine Norovirus, Strain MNV-G; Yale University 
 
Host: 
                       RAW 264.7 cells, ATCC TIB-7.1 

 
Active ingredients: 
 

Hypochlorous acid, 50 ppm of free chlorine at pH 8 (25% hypochlorous 
acid) 

 
Dilution medium: 

 
                     Dulbecco’s Modified Eagle Medium (DMEM) + 2% Fetal Bovine Serum 

(FBS) 
 
Neutralizer: 
 
            DMEM + 10% FBS + 0.5% Na2S2O3 
             
Dilution(s)  
 

  Ready-to-Use 
 
Contact time: 
 
 1 minute 
 
Contact temperature and relative humidity (RH): 
 
            Room Temperature 20±1°C (Actual: 21°C)  
 
Test coupon preparation: 
 
 Coupons were steam sterilized for 15 minutes and the UV irradiated for 15 

minutes per side on the day of testing. 
 
Carrier inoculation and dry time: 
 

Test surface coupons were inoculated with 0.4mL of virus in a 4 in2 area 
and dried for 30 minutes at 21°C. 
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TEST CONDITIONS (continued) 

 
Test substance application: 
 
 2.0 mL of test substance was added to the dried virus on the test surface 

coupons. 
 
Organic load: 
 
  5% serum in viral inoculum  
 
Media and reagents:  
 
                      DMEM + 2% FBS 
                      DMEM + 10% FBS + 0.5% Na2S2O3    
                      DMEM + 5% FBS 
 
                       

STUDY DATES AND FACILITIES 
 
The laboratory phase of this test was performed at Microbac Laboratories Inc., 105 
Carpenter Drive, Sterling, VA 20164, from 08/08/18 to 08/15/18. The study director signed 
the protocol on 08/08/18. The study completion date is the date the study director signed 
the final report.   
 
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 titer 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. 

 
The Virus Load was calculated in the following manner:   

Virus Load (Log10 TCID50) = Virus Titer (Log10 TCID50/mL) + Log10 [Volume per 
sample (mL)] 

 
The Log10 Reduction Factor (LRF) was calculated in the following manner:   

Log10 Reduction Factor = Initial viral load (Log10 TCID50) – Output viral load (Log10 
TCID50) 

 
 

RESULTS 
 
Results are presented in Tables 1–5. 
 
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 
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RESULTS (continued) 

 
Table 1 

Test Substance  

Dilution* 
50 ppm of free chlorine at pH 8 (25% hypochlorous 

acid) 
Replicate 1 Replicate 2 

10-1 4/4 4/4 
10-2 1/4 2/4 
10-3 0/4 0/4 
10-4 0/4 0/4 
10-5 0/4 0/4 
10-6 0/4 0/4 

Titer (Log10 TCID50/mL) 1.75 2.00 

Load (Log10 TCID50) Per 
Carrier (0.4 mL of Undilute) 1.35 1.60 

Log10 Reduction 4.07 3.82 
 *Dilution refers to the fold of dilution from the virus inoculum. 
 
 

Table 2 
 Neutralizer Effectiveness/Viral Interference and Cytotoxicity Controls 

Dilution* 
50 ppm of free chlorine at pH 8 (25% hypochlorous acid) 

Neutralizer Effectiveness/Viral 
Interference Control Cytotoxicity Control 

10-1 4/4 0/4 
10-2 4/4 0/4 
10-3 4/4 0/4 

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

 
Table 3 

Coupon Recovery Control 

Dilution* 
Coupon Recovery Control 

Replicate 1 Replicate 2 
10-3 4/4 4/4 
10-4 4/4 4/4 
10-5 3/4 4/4 
10-6 1/4 2/4 
10-7 0/4 0/4 
10-8 0/4 0/4 

Titer (Log10 TCID50/mL) 5.50 6.00 

Load (Log10 TCID50) Per 
Carrier (0.4 mL of Undilute) 

5.10 5.60 

Average Load (Log10 
TCID50) Per Carrier 

5.42 

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

Table 4 
      Virus Stock Titer Control            

Dilution* Virus Stock Titer Control 

10-4 4/4 
10-5 4/4 
10-6 3/4 
10-7 0/4 
10-8 0/4 
10-9 0/4 

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

Table 5 
Cell Viability Control  
Cell Viability Control 

0/4 
Cells were viable; media was sterile 
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CONCLUSIONS 

 
According to the US Environmental Protection Agency, the test substance passes the 
Virucidal Hard-Surface Efficacy Test if the product demonstrates a ≥ 3 log10 reduction on 
each surface in the presence or absence of cytotoxicity. When 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 cytotoxicity level. 
 
When tested as described, Hypochlorous acid solution (HAS) passed the Virucidal Hard-
Surface Efficacy Test when Murine Norovirus (surrogate for Human Norovirus), 
containing 5% serum, was exposed to the test substance for 1 minute at 21°C.  All of the 
controls met the criteria for a valid test.  These conclusions are based on observed data. 
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