
The evidence of success

Radic8 is firmly committed to frequent testing and establishes 

its claims with the best laboratory and real-word data. It 

engages top laboratories, universities and bioaerosol experts.

To date, it has shown Viruskiller devices are able to provide:

• Near 100% of viruses killed

• Near 100% removal of bacteria

• Near 100% removal of mould

• Near 100% removal of fungi

• Neutralisation of gases and VOCs

• High effectiveness against particulates

Over the following pages, we present the certificates provided 

by these laboratories verifying these claims.
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GENERAL STUDY INFORMATION 
 
Study Title: Assessment of Radic8 VK102 to reduce airborne pathogens: 

Testing with Cystovirus Phi6 (ATCC 21781-B1) as the challenge 
Study  Number: RADIC200318-01 
Sponsor RADIC8 

Testing Facility CREM Co Labs  
Units 1-2, 3403 American Drive, Mississauga, ON, Canada 

 
TEST SUBSTANCE IDENTITY 
 

Test Substance Name:  RADIC8 Device  
 
STUDY DATES 
Date Device Received:     
Study initiation date:         March/03/18   
Experimental Start Date:   March/03/20       
Experimental End Date:    April/18/20       
Study Completion Date:    April/19/20  

 
I. BACKGROUND AND INTRODUCTION 
 
Indoor air is well-recognized as a vehicle for the direct and indirect spread of a wide variety of 
human pathogens, and many technologies are used to remove/inactivate such airborne pathogens 
in healthcare and other settings. In this study, Radic8 VK102 was tested to quantitatively assess if 
it could reduce the contamination of the air by an enveloped bacteriophage (Phi6) as a surrogate 
for enveloped viruses such as influenza- and coronaviruses. The technology tested is based on the 
UV light, titanium dioxide and HEPA filtration. The device itself is a stand-alone system with three 
fan speeds. The device was tested at the highest fan speed (#3).  
 

 
II. RATIONALE 

 
Indoor air can be an important vehicle for a variety of human pathogens and airborne pathogens 
can contaminate other parts of the environment to give rise to secondary vehicles leading to an air-
surface-air nexus with possible transmission to susceptible hosts. Various groups of human 
pathogens with potential airborne spread include: vegetative bacteria (staphylococci and 
legionellae), fungi (Aspergillus, Penicillium, and Cladosporium spp. and Stachybotrys chartarum), 
enteric viruses (noro- and rotaviruses), respiratory viruses (influenza and coronaviruses), 
mycobacteria (tuberculous and nontuberculous), and bacterial spore-formers (Clostrioides difficile 
and Bacillus anthracis). Many technologies have been developed to decontaminate indoor air 
under field-relevant conditions. Furthermore, air decontamination may play a role in reducing the 
contamination of environmental surfaces and have an impact on interrupting the risk of pathogen 
spread. 
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OBJECTIVE 

To assess the efficacy of Radic8 VK102 for its ability to inactivate enveloped virus 
(Cystovirus Phi6 (ATCC 21781-B1)) in indoor air under ambient conditions.  

 

Test Device: 

 
Radic8 VK102 

Room Temperature 
Relative Humidity (RH): 
 

Ambient temperature (22±2ºC) 
50±10% 

MATERIAL AND METHODS 
 

1.   The aerobiology chamber 
 
The details of our aerobiology chamber have been published before (Sattar et al., 2016). 
Briefly, the chamber (26 m3) was built to comply with the guidelines from the U.S. 
Environmental Agency (U.S. EPA 2012). A PVC pipe connected to a nebulizer introduced 
microbial aerosols into the center of the chamber and another PVC pipe connected to an 
air sampler collected the airborne microbes directly onto nutrient agar plates inside the 
sampler. The nebulizer was operated for the desired length of time with air pressure (25 
psi) from a compressed air cylinder. A glove-box on one side of the chamber permitted the 
handling of the required items without breaching the containment barrier. A muffin fan 
(Nidec Alpha V, TA300, Model AF31022-20; 80 mm X 80 mm, with an output of 0.17 cubic 
meters/minute) inside the chamber enabled the uniform mixing of the air inside it. Between 
uses, fresh air was used to flush out the chamber of any residual airborne microbes.  
 

2.   Environmental monitoring: The air temperature (22±2°C) and RH (50±10%) inside the 
chamber were measured and recorded using a remote-sensing device (RTR-500 
Datalogger).  
 

3. The air sampler 
A programmable slit-to-agar (STA) sampler (Particle Measuring Systems, Boulder, CO; 
http://www.pmeasuring.com/home) was used to collect air samples from the aerobiology 
chamber at the rate of 28.3 L (1 ft3)/min. The sampler was placed outside the chamber and 
the sampler’s inlet was connected via a PVC pipe to withdraw air from the aerobiology 
chamber. A fresh plate (150 mm diameter) with a suitable nutrient agar was used to collect 
an air sample and the plates incubated for the development of PFU of the test microbes. 
When collecting airborne phages, the recovery plate was first inoculated with a suspension 
of their respective bacterial host and placed in the sampler. The air sample collection time 
varied from 2 to 60 minutes depending on the nature of the experiment.  
  

4. Collison nebulizer 
A six-jet Collison nebulizer (CH Tech., Westwood, NJ; www.inhalation.org) was used to 
generate the aerosols of the test microbe for ten minutes. Air from a compressed air 
cylinder at ~172 kPa (25 psi) was used to operate the nebulizer. The fluid to be nebulized 
consisted of a suspension of the test microbe in normal saline. 
 

5. Test Pathogen  
 
Phage Cystovirus Phi6 (ATCC 21781-B1) was grown in its bacterial host P. syringae 
(ATCC 19310).  This phage is a relatively large (about 100 nm in diam.), enveloped virus 
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that is frequently used as a surrogate for human pathogenic viruses. This virus was a gift 
from the Laval University, Laval, Quebec, Canada. 

 
6. Test Medium  

The vegetative microbial growth and recovery media in this study were Luria Broth (LB) 
and Luria Broth Agar (LBA).  
 

7. Preparation of Test Pathogen Suspension 
To prepare a broth culture of P. syringae, a loopful of the stock culture was streaked on a 
LB agar and was incubated for 18±2 h at 28±1°C. A colony was inoculated in 25 mL of LB 
broth and incubated in at 28±1°C. When the optical density (OD) reached around 0.7, the 
bacterial suspension was used for the test. 
 

8. Preparation of Phage Inocula for aerosolization 
The test phage suspended in saline and nebulized into the aerobiology chamber (Sattar et 
al., 2016) using a six-jet Collison nebulizer.  
 

TEST METHOD 
 

1.  Experimental setup 
Flowchart 1 provides the sequence of steps in a typical experiment for testing the air-
decontamination device. As control, the study included testing the natural decay of the test 
organism over time while the fan of the device was on without turning on the device. Table 
1 and Table 2 list the times at which the air samples from the chamber were collected and 
the duration of sampling for each in control and efficacy test, respectively.  
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Flowchart 1. Sequence of steps in a typical experiment. 

Air decontamination 

Turn on muffin fan in aerobiology chamber at least 10 min before testing and placing 
10-150 mm plates on the floors in five different locations  

 
 
 

Nebulize test microorganism for 10 minutes 

 

Allow 5 minutes for uniform distribution of aerosols 

 

Collect a two-minute air sample 

 

Turning on the device (in control test no action is required) 

 

Collect an air sample based on Tables 1 and Table 2 

 

Count PFU on plates after 24 hour of incubation 

 

Calculate reduction in the level of viable microbes in air and surface 

Table 1: Time interval of air sampling for control test 

Sampling point (min) 
Sampling duration 

(min) 

0 (Baseline) 2 
15 2 
30 6 
45 10 
60 20 

70-100 30 
100-160 60 

160-220 60 
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Table 2: Time interval of air sampling for efficacy test 

Sampling point (min) Sampling duration (min) 

0 (Baseline) 2 

15 (0-30) 30 

45 (30-60) 30 

75 (60-90) 30 

115 (90-120) 30 

 

In efficacy, all plates were divided to the sections with 3.75 min sampling period and the 
PFU in each area was counted and used for calculating the concentration of the 
bacteriophage in the chamber at the median of that interval.   

Experimental Design 

Two control tests were performed, with the device OFF, and the muffin fan ON. 150 mm 
plates with agar and host bacteria were placed in in the STA machine to sample the air. 
Two multi-challenge efficacy tests were performed. In efficacy test after sampling the 
baseline, the device turned ON and kept ON until the end of the test.  
 
STUDY ACCEPTANCE CRITERIA 
 No product acceptance criterion was specified for this range-finding study.  

 
RESULTS 
 
Testing phage survival: Any meaningful assessment of air decontamination requires that the 
aerosolized challenge microorganisms remain viable in the experimentally-contaminated air long 
enough to allow for proper differentiation between biological decay and inactivation/removal by the 
technology being tested. Such airborne viability of the microorganism used in this study was tested 
in the aerobiology chamber with two control tests without turning on the device while muffin fan was 
ON.  The average of the two control tests was used to calculate the efficacy of Radic8 VK102. 
 
Efficacy test of the Radic8 VK102 against Cystovirus Phi6:   
 
This part of the report represents data from the efficacy experiments on the Radic8 VK102 against 
Phi6 at RH 50±10%. The raw data are tabulated in Appendix A.  
 
Figure 1 shows the average log10 PFU/m3 recoveries for the two control tests (biological decay) with 
the corresponding standard deviation at each sampling interval. The concentration of Phage 
becomes undetectable after 2 hours. 
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Fig. 1. The average of three Stability-in-air tests (natural decay) against Phi6 phage with the 
standard deviation at each sampling point. 

 

 
 
 
Two efficacy tests were performed on the device. Figure 2 shows the average log10 PFU/m3 
recoveries for the two tests. The average of log10 PFU/m3 recoveries of the transformed control of the 
two control tests are also shown. ‘Transformed control’ is the curve generated when the log10 PFU 
data for biological decay were transformed to be compared to the data for the efficacy experiment.  
 
The device demonstrate 3.16 Log10 reduction (99.93% reduction) after 28 minutes of turning on the 
device. 
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Fig 2. Efficacy of Radic8 VK102 in reducing microbial contamination of air. The average of two 

control and two efficacy tests. Reductions were calculated using the % recovery formula for the 

determination of the biological decay with log10 and % reductions at each time point for Phi6. 
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Appendix A: 
 

Table 4. Natural decay of bacteriophage Phi6 without soil load, Reductions were 
calculated using the % recovery formula for the determination of the biological decay with 
log10 and % reductions at each time point for Phi6.  
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Table 5. Efficacy of Radic8 VK102 in reducing microbial contamination of air. Reductions 
were calculated using the % recovery formula for the determination of the biological decay 
with log10 and % reductions at each time point for Phi6.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Radic8 VK102 Sampling Time Points (minutes) 

Sampling Time 
Points (minutes) 

0 5.625 13.125 16.875 20.625 24.375 28.125 31.875 

Sampling Period 
(minutes) 
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Test #1 4.55 2.84 2.53 2.21 1.82 1.58 0 0 

Test #2 4.51 2.83 2.74 2.34 0.98 0 0 0 
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STUDY REPORT 
 
GENERAL STUDY INFORMATION 
 
Study Title: Assessment of Radic8 VK102 to reduce on-site Spread of 

Pathogens: Testing with Cystovirus Phi6 (ATCC 21781-B1) as the 
challenge 

Study  Number: RADIC200318-02 
Sponsor RADIC8 

Testing Facility CREM Co Labs  
Units 1-2, 3403 American Drive, Mississauga, ON, Canada 

 
TEST SUBSTANCE IDENTITY 
 
Test Substance Name:  Radic8 VK102 
 
STUDY DATES 
Date Device Received:     
Study initiation date:         March/03/18   
Experimental Start Date:   April/19/20       
Experimental End Date:    May/12/20       
Study Completion Date:    May/18/20  

 
I. BACKGROUND AND INTRODUCTION 
 
Indoor air is well-recognized as a vehicle for the direct and indirect spread of a wide variety of 
human pathogens, and many technologies are used to remove/inactivate such airborne pathogens 
in healthcare and other settings. In this study, Radic8 VK102 was tested to quantitatively assess if 
it could reduce the surface contamination by an enveloped bacteriophage (Phi6) as a surrogate for 
enveloped viruses such as influenza and coronaviruses. The technology tested is based on the UV 
light, titanium dioxide and HEPA filtration. The device itself is a stand-alone system with three fan 
speeds. The device was tested at the highest fan speed (#3).  
 

 
II. RATIONALE 

 
Indoor air can be an important vehicle for a variety of human pathogens and airborne pathogens 
can contaminate other parts of the environment to give rise to secondary vehicles leading to an air-
surface-air nexus with possible transmission to susceptible hosts. Various groups of human 
pathogens with potential airborne spread include: vegetative bacteria (staphylococci and 
legionellae), fungi (Aspergillus, Penicillium, and Cladosporium spp. and Stachybotrys chartarum), 
enteric viruses (noro- and rotaviruses), respiratory viruses (influenza and coronaviruses), 
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mycobacteria (tuberculous and nontuberculous), and bacterial spore-formers (Clostrioides difficile 
and Bacillus anthracis). Many technologies have been developed to decontaminate indoor air 
under field-relevant conditions. Furthermore, air decontamination may play a role in reducing the 
contamination of environmental surfaces and have an impact on interrupting the risk of pathogen 
spread. 
 
 
OBJECTIVE 

To assess the efficacy of Radic8 VK102 to prevent/reduce contamination of environmental 
surfaces from airborne pathogens (Cystovirus Phi6 (ATCC 21781-B1))  

 

Test Device: 

 
Radic8 VK102 

Room Temperature 
Relative Humidity (RH): 
 

Ambient temperature (22±2ºC) 
50±10% 

MATERIAL AND METHODS 
 

1.   The aerobiology chamber 
 
The details of our aerobiology chamber have been published before (Sattar et al., 2016). 
Briefly, the chamber (26 m3) was built to comply with the guidelines from the U.S. 
Environmental Agency (U.S. EPA 2012). A PVC pipe connected to a nebulizer introduced 
microbial aerosols into the center of the chamber and another PVC pipe connected to an 
air sampler collected the airborne microbes directly onto nutrient agar plates inside the 
sampler. The nebulizer was operated for the desired length of time with air pressure (25 
psi) from a compressed air cylinder. A glove-box on one side of the chamber permitted the 
handling of the required items without breaching the containment barrier. A muffin fan 
(Nidec Alpha V, TA300, Model AF31022-20; 80 mm X 80 mm, with an output of 0.17 cubic 
meters/minute) inside the chamber enabled the uniform mixing of the air inside it. Between 
uses, fresh air was used to flush out the chamber of any residual airborne microbes.  
 

2.   Environmental monitoring: The air temperature (22±2°C) and RH (50±10%) inside the 
chamber were measured and recorded using a remote-sensing device (RTR-500 
Datalogger).  
 

3. The air sampler 
A programmable slit-to-agar (STA) sampler (Particle Measuring Systems, Boulder, CO; 
http://www.pmeasuring.com/home) was used to collect air samples from the aerobiology 
chamber at the rate of 28.3 L (1 ft3)/min. The sampler was placed outside the chamber and 
the sampler’s inlet was connected via a PVC pipe to withdraw air from the aerobiology 
chamber. A fresh plate (150 mm diameter) with a suitable nutrient agar was used to collect 
an air sample and the plates incubated for the development of PFU of the test microbes. 
When collecting airborne phages, the recovery plate was first inoculated with a suspension 
of their respective bacterial host and placed in the sampler. The air sample collection time 
varied from 2 to 60 minutes depending on the nature of the experiment.  
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4. Collison nebulizer 
A six-jet Collison nebulizer (CH Tech., Westwood, NJ; www.inhalation.org) was used to 
generate the aerosols of the test microbe for ten minutes. Air from a compressed air 
cylinder at ~172 kPa (25 psi) was used to operate the nebulizer. The fluid to be nebulized 
consisted of a suspension of the test microbe in normal saline. 
 

5. Test Pathogen  
 
Phage Cystovirus Phi6 (ATCC 21781-B1) was grown in its bacterial host P. syringae 
(ATCC 19310).  This phage is a relatively large (about 100 nm in diam.), enveloped virus 
that is frequently used as a surrogate for human pathogenic viruses. This virus was a gift 
from the Laval University, Laval, Quebec, Canada. 

 
6. Test Medium  

The vegetative microbial growth and recovery media in this study were Luria Broth (LB) 
and Luria Broth Agar (LBA).  
 

7. Preparation of Test Pathogen Suspension 
To prepare a broth culture of P. syringae, a loopful of the stock culture was streaked on a 
LB agar and was incubated for 18±2 h at 28±1°C. A colony was inoculated in 25 mL of LB 
broth and incubated in at 28±1°C. When the optical density (OD) reached around 0.7, the 
bacterial suspension was used for the test. 
 

8. Preparation of Phage Inocula for aerosolization 
The test phage suspended in saline and nebulized into the aerobiology chamber (Sattar et 
al., 2016) using a six-jet Collison nebulizer.  
 

TEST METHOD 
 

1.  Experimental setup 
Flowchart 1 provides the sequence of steps in a typical experiment for testing the air-
decontamination device. As control, the study included testing the natural decay of the test 
organism over time while the fan of the device was on without turning on the device.  
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Flowchart 1. Sequence of steps in a typical experiment. 

Air decontamination 

Turn on muffin fan in aerobiology chamber at least 10 min before testing and placing 
15-150 mm plates on the floors in five different locations  

 
 
 

Nebulize test microorganism for 10 minutes 

 

Allow 5 minutes for uniform distribution of aerosols 

 

Collect a two-minute air sample 

 

Turning on the device (in control test no action is required) 

 

After 30 minutes, open the lids of agar petri plates sitting on the floor of aerobiolgy 

chamber and turn off the fan and the device  

 

Let the airborne pathogen to settle down for 120 minutes 

 

Collect the plates from the floor of aerobiology chamber and incubate at 28±2°C 

 

Count PFU on plates after 24 hour of incubation 

 

Calculate reduction in the level of viable microbes in air and surface 
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Experimental Design 

Two control tests were performed, with the device OFF, and the muffin fan ON for 30 
minutes. 15x150 mm plates with agar and host bacteria were placed in set of three in five 
different locations on the floor of the aerobiology chamber. After 30 minutes of sampling 
the baseline the fan and device turned off and the lids of the plates removed for 120 
minutes to settle down the airborne pathogen.  Two efficacy tests were performed. In 
efficacy test after sampling the baseline, the device turned ON for 30 minutes and the fan 
and device were turned off after 30 minutes.  
 
STUDY ACCEPTANCE CRITERIA 
 No product acceptance criterion was specified for this range-finding study.  

 
RESULTS 
 
Testing phage survival: Any meaningful assessment of air decontamination requires that the 
aerosolized challenge microorganisms remain viable in the experimentally-contaminated air long 
enough to allow for proper differentiation between biological decay and inactivation/removal by the 
technology being tested. Such airborne viability of the microorganism used in this study was tested 
in the aerobiology chamber with two control tests without turning on the device while muffin fan was 
ON.  The average of the two control tests was used to calculate the efficacy of Radic8 VK102. 
 
Efficacy test of the Radic8 VK102 against Cystovirus Phi6:   
 
This part of the report represents data from the efficacy experiments on the Radic8 VK102 against 
Phi6 at RH 50±10%. The raw data are tabulated in Appendix A.  
 
Table 1 in Appendix summarizes the PFU on 150 mm petri plates located on the floor. The percent 
reduction of contamination on the floor has been calculated using the average of two control and two 
efficacy tests. The contamination on the floor reduced 99.81 % in efficacy tests compare to Control 
tests. 
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Appendix A: 
 

 

Table 1. PFU in Petri plates after 24 hours of incubation from test for inactivation of Phi6 

bacteriophage on the Petri plates using Radic8 VK102. LB=Left Bottom, LT= Left Top, RB=Right 

Bottom, RT=Right Top, MC=Center. 

Sample 
Name 

 PFU  Total PFU/ m2 
Control 

#1  
Control 

#1 
Test #1 

 
Test #2 Average Control Average Test 

 

LB1 90 20 0 0 3056 0 

LB2 9 23 0 0 889 0 

LB3 41 93 0 0 3722 0 

RB1 26 20 0 0 1278 0 

RB2 29 52 0 0 2250 0 

RB3 21 86 0 0 2972 0 

LT1 23 64 0 0 2417 0 

LT2 28 39 0 0 1861 0 

LT3 25 16 0 1 1139 27.78 

C1 5 55 0 0 1667 0 

C2 28 103 0 1 7278 27.78 

C3 9 34 0 0 2389 0 

RT1 15 26 0 0 1139 0 

RT2 38 110 0 1 4111 27.78 

RT3 3 18 0 0 583 0 
Percent Reduction 99.81% 
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1.0 INTRODUCTION 

Human beings are constantly adapting to the changes in their environment. Some of 
these changes are due to the threats that are encountered. One such threat is that 

of infections from micro-organisms in air. There are various theories and hypothesis of 
Virus particles circulating in air either as aerosols or droplets causing infection. There 

are studies that several diseases are caused by viruses and bacteria as they are still 

circulating for certain period in air.  

When people with certain infections cough, sneeze or talk, airborne diseases can 

spread. This happens as they spew nasal and throat secretions into the air. Some 

viruses or bacteria take flight and hang in the air or land on other people or surfaces. 

Airborne pathogenic organisms can take up residence inside you when you breathe 
them. You can also pick up germs when you touch a surface that harbours them, 

and then touch your own eyes, nose, or mouth. A certain section of population can 
become seriously ill due to lower immunity. Because these diseases travel in the air, 

they are hard to control.  

Therefore, there is a great importance in health science to remove such pathogens 

from living environment. There are various viruses that exist in aerosols or floating state 
that can cause grave danger and illness. Hepatitis A, Adeno virus, Rhinovirus etc. are 

pathogens that can exist in air for relative long term without membrane. Viruses like 
smallpox, Influenza, measles, rubella, parotitis, varicella etc. can also transmit through 

air. Vaccines has been developed for many of these viruses that help us develop 

immunity.  

However, it is the Coronavirus that has been a big problem in health science in recent 
years. The have caused large scale pandemics with SARS CoV1 in 2003, MERS-CoV in 

2012 and SARS CoV2 in 2019 (Covid19). Currently, there are no vaccines or anti-viral 

drugs to prevent or treat human corona virus infections.  

Therefore, a device that can remove pathogens from air, including Corona viruses, is 

of great importance as it can improve the living conditions of a large section of the 
population. It can also help in starting the economic activity by reducing the chances 

of infections in workplaces and places of commerce.  

VirusKiller device by Radic8 is tested in this study for its ability to remove SARS CoV2 

(Covid19) along with other respiratory viruses and bacteria.  
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2.0 TEST EQUIPMENT USED 

A) VirusKiller Device 
Principle of Virus Killer VK 401:  
VirusKiller is an air purifier and sterilizer. The purification function works using a 

combination of filters – a pre-filter, a carbon filter and a HEPA filter. This filters out most 
of the common air pollutants like dust, VOCs, fungus and some bacteria. The device 

then uses Photocatalytic Oxidation (PCO) using a combination of nano filter tubes 
that are coated with titanium dioxide (Ti02) and UVC lights. Hydroxyl radicals (-OH) 

are created when UVC lights fall on the TiO2 nano filter tubes. These hydroxl radicals 
then react with the RNA of the viruses to oxidize (kill) them. The nano filter tubes are 

filled with activated carbon in order to catch harmful gas and odour, creating time 
for the –OH radicals to decompose them. 

 

 
 

FIGURE 1 – Cross Sectional Picture of Virus Killer VK-401 

 

 

FIGURE 2 – Working Principle of Virus Killer VK-401 
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FIGURE 3 - Virus Killer Instrument- Front with LED Light On. 

B) Biosafety Level 2 Cabinet 

 

FIGURE 4 – VirusKiller device in Bio Safety Cabinet 
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C) Spray Gun for Aerosol Generation 
Spray gun was used to generate aerosols from a solution with a mixture of pathogens. 

These aerosols were introduced at the inlet of the device.  

 

FIGURE 5 – Spray gun for aerosol generation 

 

D) Filter Membrane  
This is used to collect Nucleic Acid and other micro-organisms used in the tests. These 
membranes were places at various locations on the VirusKiller device. The filter 

membrane used is of Whatman make.  
 

 
FIGURE 6 – Membrane used at inlet and outlet of the device 

 

 

E) Refrigerated Centrifuge 
A refrigerated centrifuge delivering up to 16,000 rpm was used.  
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FIGURE 7 – Refrigerated Centrifuge 

F) Micropipette Sets 

 

FIGURE 8 – Micropipette Sets 

G) Real Time PCR 
The following model of Real Time PCR detection system was used: 

 

FIGURE 9 – BIO RAD CFX96  
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The CFX96 Touch System is a powerful, precise, and flexible real-time PCR detection 

System. This six-channel real-time PCR instrument combines advanced optical 
technology with precise temperature control to deliver sensitive, reliable detection for 

single or multiplex reactions.  

 

H) Automated Nucleic Acid Extraction  
The following device was used for extraction of Nucleic Acid: 

 
FIGURE 10 - NEXTRACTOR NX-48 from GENOLUTION INC. 

 

Nextractor is automatic extraction system for rapid isolation of DNA or RNA from a 
variety samples. 
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3.0 TEST MATERIALS 
 

The following reagents were used in the test: 

 

a) Positive Control for SARS CoV2 & Respiratory Pathogen 

b) Nuclei Acid Extraction reagents – Genolution – Lot No. – CVN143-200714 

c) Amplification or Real Time PCR Kits. – Altona Lot No. -025971 
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4.0 TEST APPROACH 
The entire test design was prepared by keeping in mind following:  

a) Safety 

b) Proper aerosol generation 
c) Trapping of exhausted air to demonstrate if killing is effective.   

 

Initial Verification 
To verify the experiment whether viral nuclei acid amplifies on the filter membrane, 

Ultra-pure water was spiked with standard solution of synthetic SARS-CoV-2 from 
Altona Diagnostics GmBH (Invitro Transcribed) RNA.  On one filter membrane – spiked 

sample was sprayed and on other filter membrane – unspiked buffer solution was 
sprayed. Both the filter membranes were put in Viral Transport Media and RNA 

Extraction was done. Sample from spiked positive sample show amplification and 
sample from unspiked VTM showed no amplification (Negative).  

 
The analysis was performed using RT-PCR tests in accordance with WHO 

recommendations. The test kits included a one-step real-time RT-PCR Tests for two 
target genes on the SARS-CoV-2 virus genome and control samples. 

 
Currently available CE reagents and kits for SARS CoV2 in market is primarily meant for 

Human Sample testing. However, Primers for various genes for SARS COV2 – E-Gene; 

N-Gene; S-Gene; RdRp Gene or ORF1-gene used in currently available kits are specific 
to sarbecovirus family and SARS2 CoV2. 

 
The signal obtained from a PCR analysis is a fluorescent intensity translated to a Ct 

value. The Ct value or cycle threshold value also called cycle quantification value 
(Cq) is the PCR cycle number at which the sample reaction curve intersects the 

threshold line. This line is the point at which a reaction reaches a fluorescent intensity 
above background levels and functions as a level of detection indicator. The Ct value 

is the number of cycles required to detect a discernible signal from the sample. The 
greater the Ct value the more cycles are required to achieve detection, which implies 

a lower RNA content in the specimen. This principle is represented in the figure below, 
which shows the amplification plots from a test performed.  
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FIGURE 11 – Amplification Plot Showing Ct Threshold & Threshold Line in Different 

Coloured Lines. Represents Fluorescent Intensity from Different Samples.  
 

Sample testing was carried out in a Biosafety level 2 cabinet using IC (Internal Control) 
as a process control to validate that the method can extract the virus from the 

samples. 
 

FIGURE 12- Virus Killer instrument Inside sampling Box. 

 

After the initial verification, two tests were performed using the Virus Killer device: 
 

Test 1 
The real-world scenario might present a mixture of various pathogens present the air 

simultaneously. Therefore, the device was tested for its effectiveness against a mixture 
of pathogens. The following respiratory pathogens were used in the test: 
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BACTERIAL PATHOGEN: 

1. Chamydophila pneumoniae   
2. M. pneumoniae 

3. L. pneumophilia  
4. B. pertussis  

5. B. parapertussis 
6. S. pneumoniae 

7. H. Influenzae 
 

VIRAL PATHOGEN 

1. Influenza A Virus 
2. Influenza B Virus 

3. Respiratory Syncitial Virus A  
4. Respiratory Syncitial Virus B 

5. Influenza A Virus Strain H1 
6. Influenza A Virus Strain H3 

7. Pandemic Influenza A Virus Strain H1 

8. SARS CoV2 

 

Test 2:  
The second test was conducted specifically for the device’s effectiveness against 

SARS CoV2. Both Genes were included and demonstrated following Ct Values at 
different concentrations.  

 

Copies/ul 104 103 102 101 

S-Gene 23.44 Ct 26.43 Ct 29.70 Ct 33.03 Ct 

E-Gene 23.94 Ct 27.31 Ct 30.42 Ct 33.63 Ct. 

Ct values of S-Gene and E-Gene for Various Concentration  

 

NOTE: Infectivity examination was not conducted using the device as SARS Virus 
Induction & culture is not possible.  

 
In both tests, the VirusKiller instrument was placed inside the carton box and a small 

inlet created in it for injecting the aerosolized positive control.  Filter membranes were 
placed at different locations on the device for collecting the aerosols prior to filtering. 

Filter membranes were placed at the outlets to collect the aerosols.  

 
The positive control was added in Viral transport medium and an aerosol of the 

organisms was sprayed with the device plugged in and functioning. 
 

All these filter paper samples which were collected were subjected to RNA Extraction 
protocol and subsequently SARS CoV2 RT PCR & Respiratory Pathogen Multiplex PCR. 

 
Results were consistent with both experiment combination. This proved that result is 

robust with different extraction – either automated or manual extraction kit.  
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FIGURE 13 - Virus Killer Front (Without Panel) with Sampling points. 

 

FIGURE 14 - Virus Killer Side Panel (Exhaust) - Opened. 
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FIGURE 15 - Spray Ionization of Positive control 
 

 
 

 

FIGURE 16 - Virus Killer (with Sampling locations- Front and Side) 

 
 

 



 

Performance Verification Report of Virus Killer Instrument – VK - 401 

 

 

  

                                16 

5.0 RESULTS 

A) Results of Test 1  
TABLE-1: RESPIRATORY PATHOGEN. 

 

Sr. No. Sample No. Parameters Results 

1 Outer Surface 
Location 1 

Bacterial & Viral 
Pathogen 

POSITIVE 

2 Outer Surface 

Location 2 

Bacterial & Viral 

Pathogen 

POSITIVE 

3 Outer Surface 

Location 3 

Bacterial & Viral 

Pathogen 

POSITIVE 

4 Outer Surface 
Location 4 

Bacterial & Viral 

Pathogen 

POSITIVE 

5 Inner Surface 
(On filter) 1 

Bacterial & Viral 

Pathogen 

POSITIVE 

6 Inner Surface 
(On Filter) 2 

Bacterial & Viral 

Pathogen 

POSITIVE 

7 Inner Surface 

(On Filter) 3 

Bacterial & Viral 

Pathogen 

POSITIVE 

8 Outlet  

(Exhaust)1 

Bacterial & Viral 

Pathogen 

NEGATIVE 

9 Outlet 
(Exhaust)2 

Bacterial & Viral 

Pathogen 

NEGATIVE 

10 Filter Paper 
(Positive) 

Bacterial & Viral 

Pathogen 

POSITIVE 

11 Filter Paper 

(Negative 
Control)  

Bacterial & Viral 

Pathogen 

NEGATIVE 

12  Swab Test On 

Surface  

Bacterial & Viral 

Pathogen 

POSITIVE 

* BACTERIAL PATHOGEN - i)Chamydophila pneumoniae  ii) M. pneumoniae iii) L. pneumophilia 
iv) B. pertussis  v) B. parapertusis vi) S. pneumoniae vii) H. Influenzae 

* VIRAL PATHOGEN - i)Flu A ii) Flu B iii) RSV A iv) RSV B v) Flu A-H1 vi) FluA-H3 vii) Flu-A-H1 
pdm09 
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B) Results of Test 2  
 

TABLE-2: RESULTS WITH CT VALUES FOR E-GENE AND S-GENE FOR SARS CoV2 

 

Sr. No. Sample No. Results Ct Value 

1 Outer Surface 

Location 1 

POSITIVE E-Gene – 27.47 

S-gene – 22.36 

2 Outer Surface 
Location 2 

POSITIVE E-Gene – 21.73 
S-gene – 24.05 

3 Outer Surface 

Location 3 

POSITIVE E-Gene – 25.86 

S-gene – 25.74 

4 Outer Surface 
Location 4 

POSITIVE E-Gene – 23.10 
S-gene – 23.24 

5 Inner Surface 

(On filter) 1 

POSITIVE E-Gene – 28.86 

S-gene – 28.74 

6 Inner Surface 

(On Filter) 2 

POSITIVE E-Gene – 26.95 

S-gene – 26.72 

7 Inner Surface 
(On Filter) 3 

POSITIVE E-Gene – 28.19 
S-gene – 28.13 

8 Outlet  

(Exhaust)1 

NEGATIVE E-Gene – 33.36 

S-gene – 33.01 

9 Outlet 
(Exhaust)2 

NEGATIVE E-Gene – 33.36 
S-gene – 33.01 

10 Filter Paper 

(Positive) 

POSITIVE E-Gene – 30.88 

S-gene – 30.67 

11 Filter Paper 
(Negative) 

NEGATIVE Not Amplified. 
 

12  Swab Test On 

Surface 

POSITIVE E-Gene – 30.94 

S-gene – 31.07 

 
 

Sample analysis was performed using CE marked RNA Extraction Protocol and CE 
Marked SARS CoV2  Real time Amplification methodology.   

 

Appropriate negative, positive controls were run & found satisfactory.  
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5.0 CONCLUSIONS 
 

Virus Killer Model VK-401 from Radic 8 marketed by M/s Oorja Energy Engineering Services 

Pvt Ltd was tested using respiratory pathogens. It was verified that the DNA/RNA of 
respiratory pathogens in air becomes negative at the exhaust when it passes through the 

device.  

 
Following pathogens were tested for this purpose: 

1) Chlamydophilia pneumoniae 
2) Mycoplasma pneumoniae 

3) Legionella pneumophila 
4) Bordetella pertussis 

5) Bordetella parapertussis 
6) Streptococcus pneumoniae 

7) Haemophilius influenza 
8) Influenza-A 

9) Influenza -B 
10) Respiratory Syncitial Virus-A 

11) Respiratory Syncitial Virus -B 
12) Influenza -A Strain- H1 

13) Influenza -A Strain- -H3 
14) Influenza -A Strain-H1pdm09 

15) SARS CoV2 – (Novel Corona Virus) 

 
Since device comprises of multiple filters (Pre-Filter, HEPA Filter and Carbon Filter) and a 

reactor chamber comprising of nano tubes coated with TiO2 & UVC Light, it offers barrier 
by not allowing nuclei acid particles to pass through as noticed in the exhaust air. 
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7.0 DISCLAIMER 
 

1. The kit and the extraction method used have been optimized for testing the 

matrix provided. However, the LODs have not been verified for the current 
sample matrices. 

2. This test detects the E gene and the S gene of SARS-COV2 from the RNA 
extracted but does not determine the viral activity.  

3. The content of the report should not be interpreted as endorsement of the 
product by Vimta Labs. The name and logo of Vimta Labs should not be used 

without written consent from Vimta Labs.  
4. This test is not covered under the scope of NABL testing. This test was performed 

in the Molecular Biology department of Clinical Reference Laboratory.  
5. The samples have been processed with all the PPE and procedures required as 

per the BSL 2 requirements.  
6. Method: Realtime Reverse Transcriptase PCR, Instrument used: BioRad CFX96 

7. Other consumables: Buffers, pipettes, aerosol barrier, pipette tips etc.  
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