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airPHX Independent Testing 
(June 5, 2020) 

The efficacy of airPHX technology in addressing pathogen control has been tested (i) by independent 
third parties in laboratories, (ii) by independent third parties in field installations, and (iii) by a number 
of entities, including governmental agencies.   

Laboratory Testing 

airPHX retained Scientific Air Solutions, a bio-safety level 2 laboratory, to conduct laboratory testing on 
over 30 actual pathogens (not surrogates), including bacteria, virus, fungi and protozoa.  The complete 
list of tested pathogens is set forth below.  

Two biosafety chambers (one experimental and one control) were used to isolate coupons that were 
placed inside a petri dish during the exposure of the surfaces to airPHX oxidizing molecules.  The 
surfaces evaluated were surgical stainless steel, polyvinyl chloride and vinyl composition tile.  Inside the 
experimental chamber, temperature and relative humidity were monitored constantly, with target 

temperature between 25-27°C and relative humidity between 50-80%.  

A set of three random coupons per organism were tested immediately (0 hour) to determine the 
attachment level to the selected surfaces.  In addition, four sets of three coupons per organism 

(randomly selected) were placed inside the experimental chamber at a 30° angle.  

The twelve coupons per organism placed inside the experimental chamber were continuously treated 
with airPHX oxidizing molecules for 0.5, 1, 2, 4, 6, 8, 12 and 24 hours.  Each chamber was allowed to 
stabilize at desired oxidizing molecule level, relative humidity and temperature levels prior to 
introducing the coupons.  Oxidizing molecule levels were continuously monitored for oxidizing 
molecules in one minute intervals with an AeroQual Series 500 sensor (for ozone) and confirmed with 
Drager tubes (for hydrogen peroxide) prior to removing coupons for microbiological testing.1   

The twelve remaining coupons (controls) per organism were placed in a control chamber and held at 
environmental conditions to determine the natural decay of microbial populations over time.  After 
removing the coupons, the chambers were allowed to re-stabilize at target levels of experimental 
parameters to minimize experimental variability in the chamber environment.   

Samples (inoculated and controls) were aseptically collected for microbiological analysis at designated 
times (0.5, 1, 2, 4, 6, 8, 12 and 24 hours) after completion of the treatment process.  Coupons by 
organism were individually placed inside a sterile centrifuge tube with 15 ml of 0.1% peptone and 

 
1 Ozone’s primary purpose was as a marker to determine the level of oxidizing molecules in the treatment space.  
The levels of ozone produced by airPHX provided little, if any, disinfection in the treatment space.  Hydrogen 
peroxide is an excellent disinfecting agent with a very long half life.  The National Institute of Health confirms the 
efficacy of hydrogen peroxide:  “Although nonflammable, [hydrogen peroxide] is a powerful oxidizing agent that 
can cause spontaneous combustion when it comes in contact with organic material.”  
https://pubchem.ncbi.nlm.nih.gov/compound/Hydrogen-peroxide.  In response to general market concerns about 
ozone (as opposed to complaints from airPHX customers about irritation from ozone), airPHX developed a patent-
pending catalyst that removes virtually all ozone produced by the airPHX unit through a thermal conversion 
process.   
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vortexed for 2 minutes.  Serial dilutions (0-5) were made and 0.1 ml spread plated onto duplicate pour 
plates.  Plates were incubated at the respective temperature and time for each organism.  Populations 
were calculated and reported as Log10 CFU/coupon.  Reductions were calculated by obtaining the 
difference between populations recovered on the selective agar at each exposure time and the initial 
attachment level of the inoculum.   

Independent laboratory testing of airPHX technology was conducted on the pathogens identified below.  
airPHX technology proved to be remarkably consistent in achieving dramatic reductions of pathogens in 
short periods of time.  See Exhibit I for representative testing.   
 

Bacteria Virus Protozoa/Other 
Acinetobacter baumannii Coronavirus Blastocystis hommis 
Bacteroides fragilis Hepatitis A Candida auris 
Burkholderia cepacian Hepatitis B Cryptosporidium parvum 
Carbapenem-resistant Hepatitis C Cyclospora cayetanensis 
Clostridium difficile H1N1 Entamoeba histolytic 
Clostridium sordellii Influenza A Geobacillus 
Enterococcus faecalis Norovirus Giardia lamblia 
Escherichia coli Rhinovirus Toxoplasma gondii 
Escherichia coli O157:H7   
Klebsiella pneumoniae   
Listeria monocytogenes   
Methicillin-resistant Staphylococcus aureus   
Mycobacterium tuberculosis   
Psuedomonas aeruginosa   
Salmonella spp   
Staphylococcus aureus   
Vancomycin-resistant Staphylococcus aureus   
Vancomycin-resistant Enterococci   

There is significant interest in whether airPHX has tested its technology against the novel coronavirus 
SARS-CoV-2 (cause of the COVID-19 sickness).  airPHX attempted to locate a laboratory that could obtain 
and test the novel coronavirus, but the virus itself is under tight control.  Scientific Air Solutions was able 
to acquire HCoV-229E, a genetic match with SARS-CoV-2.  Testing was conducted in a test chamber, with 
the surface coupons inoculated with the virus.  After being exposed to the airPHX device using the 
protocols described above, there was an approximate 3.7-log reduction in organisms in 30 minutes (a 4-
log reduction is 10,000 organisms down to 1) with the virus being rendered completely inactive in two 
hours.  This was not surprising because it is completely consistent with independent laboratory testing 
conducted on a number of other viruses, including influenza, norovirus, rhinovirus, hepatitis A, B and C, 
and H1N1.   
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Actual testing on HCoV-229E is set forth below.   

 

Field Testing 

airPHX prides itself on living outside the laboratory, so airPHX has a substantial number of independent 
testing results on actual field installations.  An independent laboratory tested for both airborne and 
surface pathogens.  
 

Air Testing.  Air sampling entailed drawing 30 liters of air per sample using a MicroBio MB1 
volumetric air sampler.  Air samples were impinged on 15x100 mm potato dextrose agar plates.  Air 
sample morphology and enumeration was completed by Scientific Air Solutions.  Recorded results are 
normalized to colony-forming units per cubic meter of air, or CFU/m3.    

Surface Testing.  A uniform six inch surface was swabbed for each sample, with swab sponges 
forwarded to Scientific Air Solutions for enumeration.  All swab samples were examined for the number 
of organisms and recorded as colony forming units per square centimeter, or CFU/cm2.     

Treatment.  Sample locations were mapped and noted as either air sampling or surface 
swabbing.  Upon completion of pre-treatment sampling, one or more airPHX PA2400 units (or in some 
cases an airPHX PA1200) was placed in the treatment area and activated.  The airPHX unit was generally 
allowed to operate continuously for the duration of the test period (which was typically at least several 
weeks).  At the end of the treatment period, in-treatment volumetric air samples and surface swabbing 
were taken in the same locations as the pre-treatment sampling.  External air samples were taken to 
understand the influence of the supplied air to the test locations. 

Predominant Microorganisms.  airPHX technology is indiscriminate in its destruction (or 
rendering inactive) of pathogens.  Although the predominant organisms noted in the reports are fungi, 
the laboratory testing results described above (as well as the reports themselves) confirm that bacteria, 
viruses and protozoa are eliminated as effectively as fungi.  The oxidizing molecules generated are 
effective on gram + bacteria, gram – bacteria, protozoa, spores and viruses.   
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Target Levels of Pathogens.  Air quality scale for workplaces, public buildings, schools and homes 
are as follows:  (i) less than 100 cfu/m3 is considered clean and acceptable; (ii) 100 to 300 cfu/m3 is 
marginal; and (iii) more than 300 cfu/m3 is not acceptable and needs corrective action.  Contact surface 
quality scale for workplaces, public buildings, schools and homes are as follows:  (i) less than 5 cfu/cm2 is 
considered clean and acceptable; (ii) 5 to 10 cfu/cm2 is considered marginal; and (iii) more than 10 
cfu/cm2 is considered not acceptable and needs corrective action. 

Efficacy.  When airPHX technology was deployed in occupied spaces consistent with proper 
usage as set forth in the user manual, the airborne pathogens were reduced on average by 90+% and 
the surface pathogens were reduced on average by 95+%.  Those results generally rendered the 
treatment space “clean and acceptable”.  

Exhibit II summarizes independent laboratory results for third party field tests in occupied spaces. 

Other Testing and Reports  

A number of government entities have over the years tested airPHX technology (principally when the 
technology was deployed by another company – AirOcare).  Those government reports focused on food 
applications, where the government testing confirmed reduction of food borne pathogens and 
extension of shelf-life for foods.  The government testing Is listed below and reports are available upon 
request.   

 Improving Quality and Shelf-Life of Fruits Using Reactive Oxygen Species Technology (ROS), Dr. 
Yaguang Luo, Ph.D., Produce Quality and Safety Lab USDA ARS 

 Environmental Management System:  Surface and Air Sanitation for Food Quality and Safety:  
Review and Efficacy for the Meat Industry, Sherry D. Clarke, Ph.D., June 2009 

 Davis Fresh Technologies – AirOcare – Sweet Darling Project (Strawberries), May 26, 2005 

 airPHX units have been verified by the Washington State Department of Agriculture to comply 
with USDA National Organic Standards (7 CFR Part 205) 


