
 

 

Aviation Clean Air (ACA) Bipolar Ionization Technology Likely Effective in          
Mitigation of Coronavirus Disease (COVID-19) in the Aerospace Setting 

 

Introduction: 

ACA’s bipolar ionization component has been demonstrated to be among the most effective             
solutions for removing pathogens from the air. In laboratory tests measuring the effectiveness of              
the technology the ionizer component removed 90%+ of tested viruses after 30 minutes of              
exposure. Given the applicability of this bipolar ionization technique on viruses and particulate             
matter in general, we strongly hypothesize the ACA ionizer component is a similarly effective              
solution in the mitigation and removal of SARS-CoV2 virions from aircraft\cabin atmosphere. 

 

History: 

The 2019 Novel Coronavirus, the cause of the 2019–20 coronavirus outbreak, is a member of a                
group of viruses called coronaviruses. Typically, coronaviruses are known for the four species             
that are among the most frequent causes of the common cold. SARS-CoV-2, the virus causing               
the 2019-20 outbreak, is more closely related to two other well-known viruses, MERS-CoV and              
SARS-CoV. These viruses are more likely to cause serious, potentially life-threatening illness.            
“Those three types of betacoronaviruses can latch onto proteins studding the outside of lung              
cells and penetrate much deeper into the airway than cold-causing coronaviruses.”, says            
Anthony Fauci, director of the U.S. National Institute of Allergy and Infectious Diseases in              
Bethesda, M.D. The 2019 version is “a disease that causes more lung disease than sniffles.”               
Fauci says. 

 

 



SARS-CoV-2 and its Similarity to the 2003 SARS-CoV:  

Following the outbreak of severe acute respiratory syndrome (SARS) in 2002/2003, scientists 
from numerous laboratories identified the causative agent as a novel coronavirus, subsequently 
named SARS-CoV. The 2003 epidemic reported over 8,000 people infected with around a 10% 
case fatality rate. (1*) Since the beginning of the 2019/2020 outbreak, scientists have confirmed 
the cause as another novel coronavirus, SARS-CoV-2. SARS-CoV-2 shares between 70% and 
99% of its genetic material with the previously known SARS virus, according to Karla Satchell, 
PhD, Northwestern University Feinberg School of Medicine. According to the May 12th, 2020 
situation report published by the World Health Organization, the 2019/2020 outbreak is reporting 
over 1,000,000 people infected with over 75,000 deaths. 

(1*) Li F, Li W, Farzan M, Harrison SC (September 2005). Structure of SARS coronavirus spike receptor-binding 
domain complexed with receptor. Science. 309(5742):1864–8. DOI: 10.1126/science.1116480. 
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ACA Pathogen Control:  

Naturally occurring ions, an atom or molecule with either a positive or negative charge, are 
found in our air. These ions bond with particulate and pollutants found in the air to maintain the 
health of the air. Pathogens, like certain bacteria and viruses, are attracted to and bond with 
ions via the charges on the pathogen’s surface. As ions and other charged particles in the air 
bond to the surface, the pathogen becomes heavier than air and falls out of circulation.  

Furthermore, when ions, specifically (H+) and (O2-), bind on the surface of a pathogen, they 
break hydrogen bonds found in surface proteins, like hemagglutinin, that are responsible for 
initiating infection by bonding with other cell surfaces. These bonds are broken by stealing a 
hydrogen atom, H, and coming together with (H+) and (O2-) to form H2O. Thus, destroying the 
pathogen’s surface structure and inactivating its ability to infect. (2*) This is known as bipolar 
ionization. 

https://semanticscholar.org/paper/bbedaafec1ea70e9ae405d1f2ac4c143951630bc
https://semanticscholar.org/paper/bbedaafec1ea70e9ae405d1f2ac4c143951630bc
https://doi.org/10.1126/science.1116480


However, naturally occurring ions make up a small percentage of the atmosphere’s make-up 
and only survive for approximately 100 seconds. ACA is a replication of natures’ method for 
maintaining the health of the air found in airplanes by either removing or inactivating airborne 
and surface-borne pathogens and pollutants using added ions in the air circulating the airplane. 

Substantial testing to confirm the kill rates of various pathogens has been performed. Below is a 
chart that shows the results of testing that has been completed by various 3rd party, 
independent testing firms. 
 

 
 

(2*) G Banche, M R Iannantuoni, A Musumeci, V Allizond, A M Cuffini. (November 2019). Use of Negative and 
Positive Ions for Reducing Bacterial Pathogens to Control Infections. ACTA Scientific Microbiology. 2(11):35-38. 
DOI: 10.31080/ASMI.2019.02.0395. 
 

Further Research Displaying the Removal Rate of Viruses via Bi-Polar Ionization: 

Independent testing confirms that bi-polar ionization kills viruses affecting both people and            
animals. Previous worldwide test results on various viruses: 

Virus Test method / effect▫ Joint test facility Virus overview Date 

 
H5N1  
Avian Influenza 
Virus 

 
Test space: 1-m3 box 
Exposure time: 10 min.  
Removal rate: 99.9%  
 

 
Retroscreen Virology (England) 
(Prof. John S. Oxford) 

Influenza virus that 
infects birds 

Aug 
2008 

 
H5N1 
Avian Influenza 
Virus 

 
Test space: 1-m3 box 
Exposure time: 10 min.  
Removal rate: 99.0% 
 

 
Retroscreen Virology (England)  
(Prof. John S. Oxford) 

Influenza virus that 
infects birds 

May 
2005 

https://actascientific.com/ASMI/pdf/ASMI-02-0395.pdf


 
H1N1 
Human Influenza 
Virus 
 

 
Test space: 1- m3 box  
Exposure time: 25 min. 
Removal rate: 99.7% 
 

 
Kitasato Institute, Kitasato 
University  
Kitasato Institute Medical 
Center Hospital  

Influenza virus that 
infects humans 

Feb 
2004 

Feline Coronavirus 
 
Test space: 1- m3 box  
Exposure time: 35 min.  
Removal rate: 99.7% 
 

 
Kitasato Institute, Kitasato 
University  
Kitasato Institute Medical 
Center Hospital  

Feline infectious 
peritonitis virus 

July 
2004 

Coxsackie Virus 
 
Testing: one-pass test 
Exposure time: 3.3 sec. 
Removal rate: 98.9% 
 

Kitasato Research Center of 
Environmental Sciences, Japan 

Virus causing 
summer colds 

Feb 
2002 

Polio Virus 
 
Testing: one-pass test 
Exposure time: 3.3 sec. 
Removal rate: 98.9% 
 

Kitasato Research Center of 
Environmental Sciences, Japan 

Virus causing 
paralysis in children 

Feb 
2002 

SARS Virus 
 
Test space: one-bath test  
Exposure time: 3.3 sec. 
Removal rate: 73.4% 
 

 
Retroscreen Virology (England) 
(Prof. John S. Oxford) 

 
Virus causing severe 
acute respiratory 
syndrome 

Oct 
2005 

 

Conclusion: 

Aviation Clean Air quickly and continuously reduces aerospace threats, such as the common             
cold, Escherichia coli, Tuberculosis, Avian Flu, Swine Flu, SARS, Staphylococcus spp., mold            
spores, and allergens. ACA technology is a system that has been proven by certified analytical               
independent 3rd party accredited laboratory tests to proactively kill both airborne and            
surface-borne harmful pathogens quickly and effectively wherever conditioned air reaches          
throughout the entire space – ceiling to floor and wall to wall – whenever the environmental                
control system (ECS) is operating. . In addition, it is also credited with controlling gases and                
odors to improve air quality. 

Based on the similarity between SARS-CoV and SARS-CoV-2 and extensive testing on ACA’s             
ability to remove and inactivate SARS-CoV, other coronaviruses, and other viruses, ACA can             
say with confidence that our technology is believed to be of great value in the containment and                 
removal of the 2019 novel coronavirus virions.  

 

End. 


