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REPORT: “Egret EO Blaster inactivating capacity of SARS-CoV-2 in suspension, 
clean conditions” 
 

1. Test laboratory 
 
Statens Veterinärmedicinska Anstalt (SVA)/ National Veterinary Institute, Department of 

Microbiology, SE-751 89 UPPSALA, SWEDEN 

 

 

 

2. Identification of the sample/product  
 
The product is obtained from the sponsor. Information and handling regarding the product is the 

responsibility of the sponsor.     
 

Name of the product 

EGRET EO Blaster – Sterilizer and Deodorizer, including one plastic scoop 

 

Batch number-expiry date 

NaCl without iodine: “Falksalt, finkornigt salt”, prod 03-08-2020, batch B0203209 and B0203803. 

Tap water: SVA 

 

Test item 1: 

One scoop NaCl and 800 ml tap water was added to the Blaster, followed by one cycle of 3 min 

 

Test item 2: 

One scoop NaCl and 500 ml tap water was added to the Blaster, followed by three cycles of 3 min 

each  

 

Test item 3: 

One scoop NaCl and 500 ml tap water iwasadded to the Blaster, followed by one cycle of 3 min 

 

Test item 4: 

One scoop NaCl and 500 ml tap water was added to the Blaster, followed by two cycles of 3 min each  

 

 

Reference item was Egret EO blaster water. 
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3. Date of delivery and storage conditions 
 
Blaster 

One blaster was received August 24, 2020. One blaster was delivered and used by the sponsor 2020-

09-25. Shelf life: 3 years for the electrolytic plate in the device, equivalent to approx. 3300 cycles. 

Recommended storage: kept in the area under 25°C 

 

NaCl 

B0203209 received August 24, 2020, and batch B0203803 received September 25, 2020. 

 

Products 

Test items 1 and 2 were produced by the laboratory September 15, 2020.   

Test items 3 and 4 were produced by the sponsor 2020-09-25. 

Shelf life: 24h in the area under 25°C, all Test items used within 1 hour after production 

 
4. Active substances(s) and their concentration(s) 

Active - Hypochlorous Acid (HOCl), statement of concentrations is the responsibility of the sponsor 

 

5. Experimental conditions 
 

      Date(s) of test (period of analysis) 

      Assay initiation date:  August 25, 2020      

Assay completion date:  October 1, 2020 

 

Appearance of the product 

Colourless liquid 

 

Product test concentrations 

Undiluted according to sponsors specifications. 

 

Test temperature 

20.7 - 22.6 °C (1) 

 

Contact times 

Test item 1: 30 sec 

Test item 2: 5 min 

Test item 3: 1 min 

Test item 4: 1 min, 2 min and 30 sec, respectively 

 

Interfering substance 

The virus preparation contains 5% foetal bovine serum, approximately equivalent to 0.3 g/L of 

bovine serum albumin (1).  

 

Temperature of incubation 

+37±1ºC in 5±1% CO2 in a humidified atmosphere. 

 

Counting procedure (titrations) 

Kärber method (2), expressing the titres in Tissue Culture Infectious Dose (TCID)50 per volume. 
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Test system information 

Test system (markers and indicators) information 

 

 Cells  

Vero E6, SVA, of passage numbers 25 - 32. The cells are cultivated according to method 

SVA1461 (Subcultivation of cells).  

 

Cell culture medium (CCM) 

Cell culture medium for preparation of the microtitre plates: 

MEM/EBSS (art nr SH30244.01, HyClone) supplemented with 5 % foetal bovine serum (FBS),  

0.75 µg/mL of fungizone (Bristol-Myers Squibb AB), 120 µg /mL penicillin G and 100 µg /mL 

streptomycin sulphate. 

 

CCM for the titrations, negative controls and controls for VIA and stop controls 

MEM/EBSS supplemented with 0.75 µg/mL of fungizone, 120 µg /mL penicillin G and 100 µg 

/mL streptomycin sulphate. 

 

Serum 

Foetal bovine serum (FBS), Life Technologies, art no 01190018. FBS was heat inactivated at 

+56°C for 30 min before use. 

 

Virus  

      Human SARS-CoV-2, SVA, isolated in Sweden from a patient at the end of March 2020, donated 

      from Dr. Siamak Zohari, Dept of Microbiology, SVA. SARS-CoV-2, SVA. The virus batch used  

      is denoted “SARS COV2 p. 2 SVA” and carries a titre of about 106.4 Tissue Culture Infectious  

      Dose (TCID)50 per ml. The virus batch contains 5% FBS. 

  

Gel filtration (PD 10) treatment of samples using Sephadex G-25 

PD10 treatment was performed in order to eliminate any low molecular cytotoxic constituents of 

the sample/test item. PD10 columns were pre-equilibrated with 25 mL of CCM. Two mL of 

sample was layered onto the columns, the fall-through was discarded. Another 0.5 mL of sample 

was added to the column, the fall-through was collected. CCM (3.2 mL) was added to the column; 

the eluate is collected and pooled with previously collected 0.5 mL. The resulting dilution factor is 

1.48 (a minor modification of the instruction in Instruction pamphlet 52-1308-00 Edition AO 

Amersham Biosciences, GE Healthcare, provided with the PD10 columns), which was calculated 

and added to the titre of the PD-10 treated samples.  

 

Virus assays, titrations  

The titrations of samples were 10-fold (to 900 l of cell culture medium, 100 l of the virus 

suspensions were added to make 10-fold dilutions) up to 3 dilutions, in addition 9 columns with 

undiluted sample were tested.  

For the SRC (suspension recovery controls in Egret EO blaster water), dilutions were 10-fold up 

to 6 dilutions.  

For the positive control sample POS (the virus batch), the titration was 10-fold up to 8 dilutions.  

Fifty l of the dilutions were added to eight wells each on the microtitre plates. After 6 days of 

incubation the microtitre plates were microscopically evaluated to determine cytopathogenic 

effect (cpe).  

 

If nothing else is mentioned, all reagents and chemicals used are prepared by SVA in-house. 
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6. Test method and its validation 
 
Method: Dilution and neutralisation 

 

Neutraliser: Sodium thiosulphate anhydrous at 30 g/L in PBS pH 7.4 (3). 

 

Cytotoxicity and virus interference controls, suspension tests 

1350 µl of product (worst case, Test item 2) was spiked with 150 µl of CCM-FBS5%, and 6.3 ml 

neutralizer was added. The mixture was gel filtrated using 3 PD10 columns and pooled, the resulting 

volume was 11.1 ml. For cytotoxicity (Table 1), the gel-filtrated solution was tested undiluted, 

diluted 1/3, 1/5 and 1/10, respectively. The solutions were added to the cells of eight wells in 50 µl 

volumes. The cells were observed for cytotoxic effect for the time of incubation at 37±1ºC in 5±1% 

CO2 in a humidified atmosphere. As control 8 wells with 50 µl cell culture medium (CCM) only were 

used. 

 

For virus interference (Table 2), the same samples as were used for the cytotoxicity tests were added 

in 0.9 ml aliquots to 24-well plates, and 100 µl of low titre virus 10-3 was titrated in these solutions. 

As control virus was titrated in CCM only. Titrations were performed -1 --- -4. The solution was 

added to the cells of eight wells of 50 µl volumes. After 6 days of incubation at 371ºC in 51% CO2 

in a humidified atmosphere, the microtitre plates were microscopically evaluated. The titres were 

compared, a difference of ≤1 TCID50 log10 indicates no interference (4). 

            
     Recorded raw data for the cytotoxicity tests   

 
   Table 1. No of wells with cytotoxicity or cytopathogenic effect (cpe) per dilution (50 µl per well)   

Sample and 

dilution→ 

CT-PD-0 CT-PD-3 CT-PD-5 CT-PD-10 CT-C 

Wells 0 0 0 0 0 

 

                         
           Recorded raw data for the virus interference assays   

 
           Table 2.  No of positive wells with cpe per dilution (50 µl per well) below:  

10-dil→ 

Sample 

-1 -2 -3 -4 Titre 

VIA -PD-0 8 7 0 0 2.38 
VIA-PD-3 8 4 1 0 2.13 
VIA-PD- 5 8 7 1 0 2.50 
VIA-PD- 10 8 3 0 0 1.88 
VIA-C (CCM) 8 4 1 0 2.13 

10-dil = 10-fold dilutions; Titre = Tissue Culture Infectious Dose (TCID)50 log10 per 50 µl 

 

      Neutralizer effectiveness control/stop control (STOP) and gel filtration control 

Virus was diluted to appropriate low concentration 10-2. Four-hundred and fifty (450) µl of product  

(worst case, Test item 2), was added with 2.1 ml neutralizer (CH). To see the effect of the neutralizer 

alone, 450 µl of Egret EO blaster water was added with 2.1 ml neutralizer (N). The resulting titres 

were compared to 450 µl of Egret EO blaster water added with 2.1 ml of PBS (W). Fifty (50) µl of 

low titre virus was mixed into these samples, respectively, followed by immediate gel filtration, 

within 1 min, mimicking the experiments. Titrations were 10-dilutions 0 --- -5. The sample N was also 
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titrated before gel filtration as gel filtration control (GFC). The titres were compared, a difference of 

≤0.5 TCID50 log10 indicates that the neutralization stops the effect of the product (4) and that the gel 

filtration does not alter the virus titre (Table 3). 

 

            
           Recorded raw data for the neutralizer effectiveness validation (stop) test   

 
           Table 3. No of positive wells with cpe per dilution (50 µl per well) below:  

10-dil→ 

Sample 

0 -1 -2 -3 -4 -5 Titre 

STOP-CH 8 2 3 0 0 0 1.30* 

STOP-N 8 5 0 0 0 0 1.30* 

STOP-W 8 6 2 0 0 0 1.67* 

GFC 8 8 1 0 0 0 1.63 

10-dil = 10-fold dilutions; Titre = TCID50 log10 per 50 µl; * = corrected for the gel filtration 

procedure 

 

 

 

 

7. Experiments 
 
Experiment suspension test 1 

One 15 ml Falcon tube with 450 µl of product (Test item 1), added with 50 µl virus inoculum, and 

incubated for 30 sec. 2.1 ml of neutralizer was added, followed by immediate gel filtration. As 

suspension recovery control (SRC-1) 450 µl Egret EO blaster water with 50 µl virus was kept for 30 

sec and 

treated in the same way. 

 

Experiment suspension test 2 

One 15 ml Falcon tube with 450 µl of product (Test item 2), added with 50 µl virus inoculum, and 

incubated for 5 min. 2.1 ml of neutralizer was added, followed by immediate gel filtration. As SRC-2 

450 µl Egret EO blaster water with 50 µl virus was kept for 5 min and treated in the same way. 

 

Experiment suspension test 3 

One 15 ml Falcon tube with 450 µl of product (Test item 3), added with 50 µl virus inoculum, and 

incubated for 1 min. 2.1 ml of neutralizer was added, followed by immediate gel filtration. As SRC-3 

450 µl Egret EO blaster water with 50 µl virus was kept for 2 min and treated in the same way. 

 

Experiment suspension test 4, 5 and 6 

Three 15 ml Falcon tubes with 450 µl of product (Test item 4), added with 50 µl virus inoculum, and 

incubated for 1 min, 2 min and 30 sec, respectively. 2.1 ml of neutralizer respectively was added, 

followed by immediate gel filtration. As SRC-3 450 µl Egret EO blaster water with 50 µl virus was 

kept for 2 min and treated in the same way. 
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8. Test results  
 
Recorded raw data, titres and reductions of the disinfection tests 

 
     Table 4. No of positive wells with cpe per dilution (50 µl per well), titres and reduction factors  

10-dil→ 

Sample 

0a  -1  -2 -3 -4 -5 -6 TCID50 
log10 
totalf 

Reduc-
tion  
log10

b 

Reduc-tion  

% 

EXP1-30s 72 8 8 4 ND ND ND 5.26 -0.38 -137 

SRCd-1  NT 8 7 3 0 0 0 4.89 NA NA 
EXP2-5min 0 0 0 0 ND ND ND ≤0.041g ≥5.10 ≥99.9992 

SRC-2  NT 8 8 2 0 0 0 5.14 NA NA 
EXP3-1min 71 8 7 1 ND ND ND 4.39 0.50 NA 
EXP4-1min 0 0 0 0 ND ND ND ≤0.041g 4.85 ≥99.9986 

EXP5-2min 3 0 0 0 ND ND ND 1.43 3.46 99.97 

EXP6-30s 71 8 8 1 ND ND ND 4.49 0.40 NA 
SRC-3  NT 8 8 3 1 0 0 4.89 NA NA 
POSc NT 8 8 8 8 2 0 4.75 NA NA 
NEGe 0 NA NA NA NA NA NA NA NA NA 

   10-dil = 10-fold dilutions; afor the test samples 72 wells with undiluted sample; breduction  

   is calculated  from the titre of the respective SRC-control minus the sample titres, according to  (5),  

   see Appendix 1; cPOS control is TCID50 log10 per 50 µl; dsuspension recovery control (Egret EO blaster 

water);  

   e cell culture medium; f corrected for the gel filtration procedure; g calculated according to (5), see 

   Appendix 2; NT=not tested; ND=not done; NA=not applicable 

 

9. Conclusions 

 

The results showed a reduction of ≥99.9992 % for the experiment using one scoop NaCl and 500 ml 

tap water, followed by three cycles of 3 min each (Test Item 2), after 5 min incubation. 

 

The results showed a reduction of ≥99.9986 % for the experiment using one scoop NaCl and 500 ml 

tap water, followed by two cycles of 3 min each (Test Item 4), after 1 min of incubation. After 2 min 

incubation in Test Item 4, 99.97% reduction was seen.  

 

The other Test items gave no or reductions <0.5 log10, which are not accountable. 

 

The results were verified by the validation of the test method, showing no cytotoxicity of the gel-

filtrated, undiluted test samples (Table 1). Also, no virus interference (≤0.5 log10) of the gel-filtrated, 

undiluted test samples was seen compared to cell culture medium (CCM) (Table 2). The 

neutralization method (sodium thiosulphate anhydrous at 30 g/L in PBS), showed sufficient 

neutralization of the product, ≤0.5 log10 difference, compared to the neutralizer or PBS controls, and 

the gel-filtration control showed a difference in reduction of ≤0.5 (Table 3). The positive control POS 

was within ±1 log10 from the original titration. No cytopathogenic effect could be seen in the negative 

controls NEG. 
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Appendix 1: Formula for calculation of the virus reduction factors no virus   
 
FORMULA FOR CALCULATION OF THE VIRUS REDUCTION FACTORS  

 

 

 

10R = v' × 10a' / v'' × 10a'' 

 

 

Abbreviations: 

 

Starting material:      vol v'; titre 10a' 

                   initial virus load: v'×10a' 

 

Final material:          vol v''; titre 10a'' 

                    final virus load: v''×10a'' 

 

 

 

Example: The starting volumes and the final volumes are the same = 2.6 ml. 

 

 

Put the values in the formula:  

 

10R = 2.6 × 10a' / 2.6 × 10a'' =  10a'     =  10  
 a’ - a’’ 

             10a'' 

 

 

 

 

 

 

 

 
(EMEA (1997). Quality of biotechnological products: viral safety evaluation of biotechnology products derived 

from cell lines of human or animal origin. ICH Topic Q 5 A (R1). London: European Medicines Agency) 
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Appendix 2: Formula for calculation of the virus reduction factors no virus   
 
 
 
If no virus is detected the following formula could be used:  

 
The probability of detection of viruses at low concentrations is estimated according to  

the following formula: 

 

                               P = [(V-v)/V]n 

Abbreviations: 

 

V = total volume (litres) of the material tested   

v = volume of sample (litres)  

c = the concentration of infectious particles per litre 

P = probability. The probability for a sample not to contain infectious virus particles is set to 5%, that is, 

only in 5% a false negative result is accepted 

 

The above formula could be rearranged:     

       

ln P = n × ln [(V-v)/V]      

        

"n" is the absolute number of infectious particles statistically distributed in V that has to be present to give 

a virus investigation with 95 % probability at v:    

       

                           n =     ln P_____             

                                 ln [(V-v)/V] 

 

The values are inserted: 

 

                        n =                ln 0.05                  =                                                                                                                                                                                       

                              ln [(0.0026-0.00243)/0.0026]  

                            

                               ln 0.05   = -2.996   1.099 infectious virus particles  100.041 

                               ln 0.0654   -2.727 

 

 

 
 

 

 

 

 

 

 

(EMEA (1997). Quality of biotechnological products: viral safety evaluation of biotechnology products derived 

from cell lines of human or animal origin. ICH Topic Q 5 A (R1). London: European Medicines Agency) 


