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Executive Summary 

Research studies around the world have linked indoor air pollution to health effects such as headaches, respiratory 

problems, infectious diseases, chronic coughs, eye irritation and lethargy . Those suffering ailments such as asthma, 

allergies and lung diseases are also extremely vulnerable to indoor airborne pollution . The threat posed by indoor air 

contamination is a bigger problem than ever before and exposure in health care facilities is a major challenge .

This report presents the testing and research conducted to determine the effectiveness of ActivePure® Technology on 

contamination of air and surfaces . ActivePure Technology is the most powerful air and surface purification technology 

ever discovered, and it’s also the only exclusive air and surface purification technology awarded the prestigious Certified 

Space Technology seal of approval by the Space Foundation, a NASA spin-off .

ActivePure Technology was previously named and referred to as Radiant Catalytic Ionization (RCI) . In this report, various 

tests may refer to the technology as Radiant Catalytic Ionization (RCI), or as ActivePure Technology .  The technologies are 

the same . 

Testing and research of ActivePure Technology (Radiant Catalytic Ionization/RCI) shows that in nearly every instance, 

bacteria (including MRSA) was reduced to zero, as was fungi, and air quality and purity were massively improved . The 

same reductions are evident in surface contaminantion . 

When used as suggested, ActivePure Technology maintains its effectiveness, resulting in several significant benefits, 

including:

• Protection from MRSA, E . coli and C . diff spores

• Protection from illness-causing bacteria and viruses

• Reduction in respiratory issues 

• Reduction in the number of common cold and flu outbreaks and sick days due to illness

• Protection from allergy and asthma triggering contaminants

• Improved productivity from healthier, cleaner air and surfaces

At Aerus, our mission is to be difference makers in people’s lives by creating products and solutions that optimize health 

within homes, healthcare facilities and other environments . We believe that what you breathe, drink and eat should 

always be pure, safe, and contaminant free . And that everyone should have the opportunity to live a healthy life .
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
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BIOLOGICAL REDUCTIONS ON SURFACES
LABORATORY: Kansas State University
PRODUCT: Breeze ATl
TECHNOLOGY: Ozone
EXPOSURE TIME: 24 Hours

1A

0 

95.0% 92.0%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

C
. a

lb
ic

an
s

S.
 c

ha
rt

ar
um

CONTROL OF CONTAMINANTS IN INDOOR AIR
LABORATORY: University of Cincinnati
PRODUCT: FreshAir 1.5 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 0.5 Hour

2

0 

91.7% 90.0%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

M
S2

 v
iri

on
s

B
. s

ub
til

is
 s

p
or

es

HEPATITIS A
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.0 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 0.5 Hour
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
BIOLOGICAL REDUCTIONS ON SURFACES
LABORATORY: Kansas State University
PRODUCT: Radiant Catalytic Ionization Cell 
TECHNOLOGY: Radiant Catalytic Ionization Cell (RCI)
EXPOSURE TIME: 24 Hours
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AVIAN INFLUENZA
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.1 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 12 Hours
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INFLUENZA A
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.1
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 8 Hours
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CLOSTRIDIUM DIFFICILE ENDOSPORE
LABORATORY: Microchem Laboratory
PRODUCT: ActivePure Cell
TECHNOLOGY: ActivePure®  Technology (previously called RCI)
EXPOSURE TIME: 48 Hours
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
MURINE NOROVIRUS
LABORATORY: RADIL LLC
PRODUCT: FreshAir 2.0
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 6 Hours

4

M
ur

in
e 

N
or

ov
iru

s

M
ur

in
e 

N
or

ov
iru

s

C
. d

iff
 e

nd
os

p
or

es

% Reduction % Reduction

% Reduction % Reduction

RADIANT CATALYTIC 
IONIZATION (RCI)  

Referred to in later years as 
ActivePure® Technology

ACTIVEPURE® TECHNOLOGY  
Previously called Radiant Catalytic 

Ionization (RCI)  in prior years



8

CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTIONCONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

OHIO SCHOOL REDUCTION IN CASES OF STAPH
LABORATORY: N/A
PRODUCT: AP3000
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 3 Years
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INDIANA SCHOOL REDUCTION IN FLU RELATED DISMISSALS
LABORATORY: N/A
PRODUCT: AP3000
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 13 Months
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PENNSYLVANIA PRESCHOOL REDUCTION IN ABSENTEEISM
LABORATORY: N/A
PRODUCT: AP3000 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 2 Years
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
LEGIONELLA PNEUMOPHILA
LABORATORY: RTI International Laboratory
PRODUCT: FreshAir Everest
TECHNOLOGY: ActivePure®  Technology (previously called RCI)
EXPOSURE TIME:  4 Hours
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MAJOR LEAGUE BASEBALL TEXAS RANGERS 
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME: 30 Days
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MAJOR HOSPITAL OPERATING ROOM
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air
TECHNOLOGY: ActivePure (previously called RCI)/HEPA
EXPOSURE TIME: 6 Days

14

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

PORTER RANCH CALIFORNIA/ALISO CANYON GAS LEAK
LABORATORY: Kansas State University
PRODUCT: Air Scrubber Plus
TECHNOLOGY: ActivePure®  Technology (previously called RCI)
EXPOSURE TIME: 3 Months
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
HOTEL INSTALLATION TESTING RESULTS
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME:  30 Days
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ACTIVEPURE:  
NASA-Inspired, Certified Space Technology

ActivePure cells are built in the U .S .A .
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ACTIVEPURE:  
NASA-Inspired, Certified Space Technology

ActivePure:  
NASA-Inspired Technology Certified by the Space Foundation

NASA-Inspired Technology

ActivePure Technology is the most powerful air and surface purification technology ever discovered . Originally 

developed by NASA researchers for use on the International Space Station, ActivePure Technology has been adapted 

for use in our air and surface purification units here on earth . The same powerful, exclusive technology trusted to 

protect NASA astronauts from bacteria, viruses, and other contaminants in outer space works continuously to purify 

the air and hard surfaces in your indoor environment . 

Certified by the Space Foundation

ActivePure Technology has been recognized by the Space Foundation as being the only Certified Space Technology  

in its class . The Space Foundation is the space industry’s leading advocate of the advancement of space exploration, 

technology, and awareness . Along with NASA’s Technology Transfer Program, the Space Foundation’s Certification 

Program honors life-changing space technologies that have been adapted for commercial use and positively impact 

life on earth . ActivePure Technology is the only space certified air and surface purification technology in the world . 

Space Technology Hall of Fame Inductee

The Space Technology Hall of Fame® increases public awareness of the benefits of space exploration and encourages 

further innovation by recognizing individuals, organizations and companies that effectively adapt and market 

technologies originally developed for space to improve the quality of life for all humanity . Other prestigious 

inductees include, The Boeing Company, Canadian Space Agency, US Army Institute of Surgical Research, NASA 

Kennedy Space Center .

ActivePure cells are built in the U .S .A .
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IN THE NEWS  
Hall of Fame Press Release
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IN THE NEWS  
Hall of Fame Press Release

	
For	Immediate	Release	
Contact:	Michele	Nachum	
(p)	425-698-7477 
(e)	michele@reputationrhino.com		
	
	
AERUS'	ACTIVEPURE	TECHNOLOGY	INDUCTED	INTO	PRESTIGIOUS	SPACE	TECHNOLOGY	HALL	
OF	FAME:	ONE	OF	ONLY	75	TECHNOLOGIES	TO	RECEIVE	SUCH	AN	HONOR	IN	30	YEARS	
	
ActivePure	is	based	on	technology	originally	developed	by	NASA.	It	is	proven	to	reduce	up	to	
99%	of	surface	micro-organisms	and	dramatically	reduce	airborne	contaminants	and	allergens.	
Today,	the	technology	is	available	to	consumers,	promoting	healthier	lives	through	its	Beyond	
by	Aerus	family	of	products	featuring	ActivePure	Certified	Space	Technology.		
	
Dallas,	TX,	April	6,	2017	--	Aerus	LLC,	the	Healthy	Home	leader	committed	to	providing	cutting-
edge	technologies	to	create	the	healthiest	homes	around	the	world,	is	honored	to	announce	
the	induction	of	its	proprietary	ActivePure	Technology	into	the	Space	Technology	Hall	of	Fame,	
a	Space	Foundation	program	aiming	to	increase	public	awareness	of	the	benefits	of	space	
exploration	and	encouraging	further	innovation	of	NASA-adapted	technologies	to	improve	the	
quality	of	life	for	humanity.	ActivePure	Technology	is	one	of	only	75	technologies	that	have	
been	inducted	into	the	Space	Technology	Hall	of	Fame	in	the	past	30	years.	Past	inductees	have	
included	energy-saving	technologies,	satellite	and	telecommunication	technologies,	practical	
commercial	devices	and	health	improvement	technologies,	including	LASIK eye surgery, 
implantable pacemakers and hearing aids and many other devices that improve the quality 
of life for millions of people every day. 
	
The	induction	ceremony	takes	place	on	April	6	in	Colorado	Springs,	as	the	culminating	event	of	
the	33rd	Space	Symposium,	a	three-day	conference	attended	by	over	11,000	space	leaders	
from	around	the	world.		The	Space	Technology	Hall	of	Fame	Dinner	honoring	the	2017	
inductees	will	be	co-sponsored	by	SpaceX,	a	space	exploration	company	founded	in	2002	by	
Elon	Musk.		
			
ActivePure	Radiant	Catalytic	Ionization	(RCI)	Technology	was	initially	developed	by	NASA	
scientists	to	eliminate	ethylene	gas	onboard	the	International	Space	Station	and	has	been	
adapted	and	enhanced	by	Aerus	to	benefit	people	all	around	the	world.		
	
Beyond	by	Aerus’	ActivePure	Technology	has	been	tested	in	both	university	and	laboratory	
environments,	and	also	been	used	in	numerous	commercial	and	industrial	settings	that	face	
particular	high-risk	issues.	ActivePure	Technology	is	engineered	to	eliminate	contaminants	in	
the	air	and	on	surfaces	and	is	currently	used	in	homes,	offices,	hospitals,	daycares,	hotels	and	
professional	sports	facilities.	It	is	proven	to	destroy	airborne	and	surface	viruses,	mold,	fungus,	
volatile	organic	compounds,	and	bacteria	such	as	MRSA,	E-coli	and	Staph.		
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"We	are	very	fortunate	to	live	in	a	time	when	space-age	technology	and	innovation	have	such	
remarkable	implications	for	us	here	on	Earth.			Since	ActivePure	Technology	was	first	deployed	
on	the	space	shuttle	Columbia	and	in	subsequent	successful	applications	aboard	the	
International	Space	Station,	we	have	been	able	to	offer	ActivePure	Technology	in	a	variety	of	
products	by	Aerus,	activTek,	Vollara	and	Beyond	by	Aerus	to	improve	people’s	lives,"	said	Joe	
Urso,	Aerus	LLC	CEO,	who	along	with	Andy	Eide,	Aerus	LLC	Vice	President,	Product	
Development	and	Manufacturing,	will	be	individually	inducted	into	the	Space	Technology	Hall	
of	Fame	this	year,	"the	induction	into	the	Space	Technology	Hall	of	Fame	is	a	great	honor	and	is	
a	culmination	of	years	of	research	and	testing	to	bring	this	product	to	the	people	who	need	it	
the	most."	
	
From	state-of-the-art	floor	care	systems	to	air	and	water	purification	systems	and	beyond,	
Aerus	has	created	clean,	safe	and	healthy	indoor	environments	for	over	50	million	businesses	
and	homes	worldwide.	Those	who	suffer	from	asthma	or	allergies,	new	parents	or	caregivers,	
pet	lovers	or	anyone	devoted	to	living	a	healthier	life	can	benefit	from	the	cleansing	and	
purifying	components	of	ActivePure	Technology.	
	

## 
 
Since	1924,	Aerus	LLC	(formerly	Electrolux	USA)	has	been	the	Healthy	Home	leader	committed	to	providing	
cutting-edge	technologies	and	unparalleled	service	to	create	the	healthiest	homes	and	living	environments	in	
North	America	and	in	70	countries	around	the	world.	The	Aerus	family	of	companies	includes	Aerus,	Beyond	by	
Aerus,	Vollara,	ActivTek,	and	AirScrubber	Plus.	They	are	the	exclusive	worldwide	owners	of	ActivePure	Technology,	
the	most	powerful	air	and	surface	purification	technology	ever	discovered,	and	the	only	one	in	its	class	recognized	
by	the	Space	Foundation	as	Certified	Space	Technology.	ActivePure	Technology	has	been	engineered	by	Aerus	
based	on	technology	originally	developed	by	NASA.	
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IN THE NEWS  
Mitsubishi Press Release
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Contact Laura Urso 
Telephone 214-378-4003 

Email LUrso@aerusonline.com 
Website www.BeyondByAerus.com 

 

FOR IMMEDIATE RELEASE 
January 24, 2017 

MITSUBISHI BRINGS NASA-INSPIRED TECHNOLOGY TO ITS VEHICLES IN 
BRAZIL 

Auto giant partners with Aerus to protect drivers from deadly pollution, airborne viruses 
and bacteria  

São Paolo, Brazil – Mitsubishi Motors of Brazil has announced plans to outfit its Pajero Full 2017 SUV 
with AutoPure, a technology developed and owned by Aerus, LLC, formerly Electrolux USA. An early 
stage version of the technology was developed by NASA scientists to manage contaminants on the 
International Space Station. Aerus has advanced and improved the original technology and it is now 
used in numerous consumer, commercial, and health care applications. ActivePure is the key science in 
the technology, and is used in many of Aerus’ products, including its air purification systems; AutoPure is 
the next generation of ActivePure, engineered specifically for use in motor vehicles. 

AutoPure technology is the result of three years of work, testing, and collaboration between 
Aerus and Mitsubishi to design a purification system for installation in Mitsubishi’s cars that could 
address Brazilian driving conditions. The problem is acute, as testing demonstrates that the air in 
vehicles in Brazilian cities is contaminated with dangerous levels of poisonous gases. Extensive testing 
has shown AutoPure to be 99.99% effective at reducing air and surface contaminants, including E.Coli, 
MRSA, and H1N1, and AutoPure reduces exposure to carbon monoxide, other volatile organic 
compounds, and harmful air particulates in cars in Brazil to safe, non-toxic levels. 

The technology, which is discreetly installed directly into the vehicle’s air conditioning system, 
uses broad-spectrum UV light which, when exposed to a proprietary coating, creates super-charged 
hydroxyl radicals and super-oxides that destroy toxins, VOCs, and microorganisms in the air and on 
surfaces. AutoPure breaks down harmful pathogens into harmless elements like carbon, hydrogen, and 
oxygen, and is completely safe for people and animals.   
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In Brazil, air pollution kills nearly 49,000 every year. The World Health Organization (WHO) 
recently announced that air pollution represents the single biggest environmental risk to health, as only 
one in ten people around the globe breathes air that is considered “clean” by the organization’s air 
quality guidelines.  

Together, Mitsubishi Motors of Brazil and Aerus hope to address the issue of air pollution for 
Brazilian drivers who spend time in their cars every day by protecting them from air pollution and other 
threatening contaminants with AutoPure. “Aerus and Mitsubishi are pioneers in bringing the AutoPure 
system to the interior of vehicles, and our goal is to protect human health and make air quality safe for 
occupants in cars,” said Joe Urso, CEO of Aerus. 

AutoPure will be available to consumers starting with the 2017 Pajero Full SUV in Brazil, and 
Aerus hopes to install its AutoPure technology across Mitsubishi’s vehicle lineup in future models. Aerus 
worked extensively through its colleagues in Brazil, Silux Ambientes Saudáveis, in collaboration with 
Mitsubishi Motors of Brazil.  

Since 1924, Aerus has been the Healthy Home leader committed to providing cutting-edge technologies 
and unparalleled service to create the healthiest homes and living environments in North America and in 
70 countries around the world. The Aerus family of companies includes Aerus, Beyond by Aerus, Vollara, 
ActivTek, and AirScrubber Plus. They are the exclusive worldwide owners of ActivePure and AutoPure 
Technology, the most powerful air and surface purification technology ever discovered, and the only 
one in its class recognized by the Space Foundation as Certified Space Technology. ActivePure and 
AutoPure have been engineered by Aerus based on technology originally developed by NASA.  

# # # 

If you would like more information about this topic, please contact Laura Urso at 214-378-4003 or email 
at LUrso@aerusonline.com. 

Page | 2 
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ACTIVEPURE:  
White Paper
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AC T I V EPU R E® T ECH N O LO G Y 
Safe, Effective, Proven, Certified

ActivePure® is an exclusive environmental technology that can solve many everyday indoor air and surface contamination problems . Traditional 
passive technologies, such as HEPA, use filtration or electrostatic systems, which remove contaminants only if and when they travel through the 
purification unit . These traditional filtration systems can help reduce air pollution to a degree, but they do not reduce surface contamination at all and 
do not adequately reduce airborne contaminants . Our proprietary ActivePure® Technology actively targets contaminants in the air and on surfaces, 
eliminating them on contact .

ActivePure® Technology is derived from NASA Technology as used on the International Space Station . It is the only Certified Space Technology in the 
world in its class . ActivePure® Technology utilizes a proprietary hydrophilic photo catalytic coating, consisting of non-nano titanium dioxide with a 
proprietary combination of additional transition elements to enhance efficiency . Activated by a specific wavelength of ultraviolet light, oxygen and 
humidity are extracted from the air to create a host of powerful oxidizers that target air and surface pollution . These oxidizers are extremely effective 
at destroying bacteria, volatile organic compounds (VOCs) and other environmental contaminants . ActivePure Technology does not create harmful 
chemicals but instead uses oxidizers found naturally occurring in the environment . These oxidizers are not harmful to humans, pets or plants and are 
complete safe for indoor use .

The key oxidizers created by ActivePure® Technology are the following:
• Hydrogen Peroxide (H2O2)
• Hydroxyls (OH-)
• Super Oxides (O2-)

Hydrogen Peroxide

A major oxidizer created by ActivePure® Technology is hydrogen peroxide (H2O2), which has proven to be effective against indoor pollutants and 
contaminants on surfaces and in the air . ActivePure® Technology produces hydrogen peroxide molecules from the oxygen and humidity already 
present in the air . The hydrogen peroxide molecules are then carried throughout the indoor environment, neutralizing pollutants and contaminants 
in places that other technologies and filtration systems can’t reach . Because hydrogen peroxide molecules have both positive and negative charges, 
they are drawn to pollutants and contaminants by the process of electrostatic attraction . Contaminants are then safely broken down into oxygen 
(O2) and water (H2O) vapor . Hydrogen peroxide is odorless, colorless and safe to use in occupied spaces . According to the Occupational Health and 
Safety Administration (OSHA), exposure to one part per million (1 .0~ ppm) of hydrogen peroxide is considered safe throughout the day . ActivePure® 
Technology produces only 0 .02 ~ 0 .04 ppm, well below the OSHA limit .

Hydroxyls

Another important oxidizer created by ActivePure® Technology is hydroxyls . Hydroxyls (OH-) are safe, naturally occurring, powerful oxidizers that 
quickly and safely neutralize many airborne and surface contaminants, odor-causing bacteria and chemical VOCs . As part of the ActivePure® process, 
hydroxyls are formed when an ultraviolet light of specific wavelengths is absorbed by the unit’s proprietary coating . The coating strips the hydrogen 
(H) atoms from water molecules (H2O) in the ambient air, forming negative hydroxyls (OH-) . These hydroxyls break down carbon and hydrogen based 
VOCs and other organic contaminants, converting them into harmless carbon dioxide (CO2) and water (H2O) vapor .

While extremely effective at destroying odors, bacteria, VOCs and other contaminants, hydroxyls are completely safe for human, animal and plant 
exposure indoors . The hydroxyls produced by ActivePure® Technology are the same as those produced naturally in the earth’s atmosphere by the 
reaction of UV rays and water vapor, and function to safely and naturally “scrub” and decontaminate indoor environments .



CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

20

CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

Super Oxides

Super oxides are oxygen molecules that arise when free hydrogen atoms (H) combine with ozone (O3) are created in small amounts by nature in the 
air . When combined, they form the powerful oxidizers oxygen (O2) and hydroxyls (OH-) . ActivePure® Technology utilizes a UVC light source, naturally 
occurring ozone (O3), humidity and a photo catalyst to create powerful super oxides that eliminate bacteria, viruses, mold and other contaminants . 
This technology is not only safe for human exposure, but is significantly more effective at destroying contaminants than simple UV technology alone . 
In the process of creating super oxides, ActivePure® actually reduces the amount of ozone (O3) that naturally exists in the air . 

Super oxides have been utilized for decades in food processing plants, hospitals, and dental and doctor’s offices to control environmental 
contamination and disinfect safely without chemicals .

Product Efficacy and Testing

ActivePure® Technology has consistently proven its ability to safely control and neutralize contaminants such as viruses, bacteria, mold, fungi and 
VOCs in numerous tests and studies, without harm to humans, animals and plant life . Extensive laboratory testing conducted at Kansas State 
University showed ActivePure® Technology to be effective against H1N1, H5N8, MRSA, Staph, Streptococcus, E-Coli, Listeria, Bacillus spp, Stachybotrys 
Chartarum and more . These university studies have shown that ActivePure® can reduce at least 96 .4% and as much as 99 .99% of surface and airborne 
contaminants within the first 24 hours .

Further testing was commissioned at the University of Cincinnati Center for Health-Related Aerosol Studies to investigate ActivePure® Technology’s 
kill rate for airborne bio-contaminants . These tests established the extraordinary effectiveness of ActivePure® Technology in safely destroying 
contaminants . In the tests, 90% of the airborne pathogens measured were reduced in only  
30 minutes, a rate 50 times more effective than normal filtration . 

No Ozone

Ozone (O3) is created naturally by nature and is present in our air, and can also be created by man-made technologies . The EPA has determined that 
ozone at levels in excess of 0 .5 ppm may be damaging to health . ActivePure® Technology has been proven to create only minuscule amounts of ozone, 
at levels over one thousand times lower than the EPA safeguard levels . Moreover, ActivePure® Technology actually converts and lowers naturally 
occurring ozone as described above, as it creates safe super oxides (O2-) which in turn eliminate harmful pathogens .

Space Foundation - Technology Certified

The Space Foundation has recognized ActivePure® and our company for utilizing technologies originally invented for use in space programs to 
eliminate VOCs and other contaminants, and adapting these technologies for everyday use . ActivePure® Technology is based on a variation of 
technology originally developed for use by NASA on the International Space Station, and is recognized globally as the only Certified Space Technology 
in its class . You can only get this technology from us .

Applications

Our ActivePure® Technology has been successfully and safely used in hospitals, homes, doctor’s offices, professional sports facilities and other 
applications across the world .

Should you have any further questions on our technology please feel free to contact us .

Dr. Troy Sanford, CN, ND
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RESEARCH REPORT:  
Biological Reductions on Surfaces

Report Summary

SCIENTIFIC VALIDATION
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Testing by Kansas State University. Results may vary based on environmental conditions.

*Scienti�c testing has demonstrated the use of ActivePure Technology to substantially reduce microbial populations on surfaces – including but not limited to 
Escherichia coli, Listeria monocytogenes, Streptococcus spp., Pseudomonas aeruginosa, Bacillus spp., Staphylococcus aureus, Candida albicans, 
methicillin-resistant staphylococcus aureus (MRSA) and S. chartarum. Field results may vary based on environmental conditions. No claim with respect to 
airborne microbials is made based on these results. These results have not been evaluated by the FDA. This product is not a medical device intended to 
diagnose, treat, cure, or prevent any disease.

Results based on laboratory testing
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Kansas State University • Biological Reductions on Surfaces
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Kansas State University • Biological Reductions on Surfaces
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Kansas State University • Biological Reductions on Surfaces
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Kansas State University • Biological Reductions on Surfaces
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RESEARCH REPORT:  
Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air

* Scientific testing has demonstrated the use of Beyond by Aerus’ ActivePure technology to substantially reduce airborne pathogens   
Field results may vary based on environmental conditions . These results have not been evaluated by the FDA .

Results based on laboratory testing

Reduction of Airborne Contaminants
ActivePure Technology testing conducted by University of Cincinnati

Baseline
Concentration

ActivePure
 Certi�ed Space 

Technology 
before 30 min.

>90%

Exposure Minutes

%
 R

ed
uc

tio
n

0

100

90

80

70

60

50

40

30

20

10

0

5 10 15 20 25 30

0 5 10 15 20 25 30



29

CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTIONCONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

University of Cincinnati • Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air



31

CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTIONCONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

University of Cincinnati • Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air
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University of Cincinnati • Control of Contaminants in Indoor Air
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RESEARCH REPORT:  
Hepatitis A

S.
 a

ur
eu

s

E.
 c

ol
i

B
ac

ill
us

 s
p

p.

S.
 a

ur
eu

s 
r

St
re

p
to

co
cc

us
 s

p
p.

Ps
eu

d
om

on
as

 s
p

p.

L.
 m

on
oc

yt
og

en
es

C
. a

lb
ic

an
s

S.
 c

ha
rt

ar
um

0 

98.5% 99.9%98.1% 99.4% 99.8% 96.4% 99.0% 99.7% 99.9%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

BIOLOGICAL REDUCTIONS ON SURFACES
LABORATORY: Kansas State University
PRODUCT: Breeze ATl
TECHNOLOGY: Ozone
EXPOSURE TIME: 24 Hours

1A

0 

95.0% 92.0%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

C
. a

lb
ic

an
s

S.
 c

ha
rt

ar
um

CONTROL OF CONTAMINANTS IN INDOOR AIR
LABORATORY: University of Cincinnati
PRODUCT: FreshAir 1.5 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 0.5 Hour

2

0 

91.7% 90.0%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

M
S2

 v
iri

on
s

B
. s

ub
til

is
 s

p
or

es

HEPATITIS A
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.0 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 0.5 Hour

3

0 

100%

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

B
E

V-
2

PROPRIETARY NASA TECHNOLOGY TEST RESULTS
BIOLOGICAL REDUCTIONS ON SURFACES
LABORATORY: Kansas State University
PRODUCT: Radiant Catalytic Ionization Cell 
TECHNOLOGY: Radiant Catalytic Ionization Cell (RCI)
EXPOSURE TIME: 24 Hours

1

% Reduction % Reduction

% Reduction % Reduction

Report Summary



37

CONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTIONCONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTIONCONFIDENTIAL & PROPRIETARY INFORMATION • NOT FOR REDISTRIBUTION

Hepatitis A (HAV) : Kills It (Hepatitis) 
Beyond by Aerus ActivePure Technology Kills Hepatitis A (HAV)
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Kansas State University • Inactivation of Picornaviruses

 Inactivation of Picornaviruses using EcoQuest Radiant Catalytic 
Ionization 

 
Introduction
 
The viral family Picornaviridae, which includes Hepatitis A virus, is characterized as including 
viruses which are non-enveloped with single stranded positive sensed RNA genomes known to be 
very resistant to physical and chemical means of inactivation (1). Hepatitis A virus (HAV) is 
known to spread predominantly through contaminated drinking water and food sources.  During 
an outbreak, HAV can contaminate and remain infectious on various environmental surfaces.  
Standard disinfection processes are usually not effective for inactivating this virus due to the high 
resistance.  Stringent disinfection and sanitation procedures of an affected environment in 
combination with stringent employee hygiene procedures are recommended for preventing HAV 
outbreaks in the food industry.  
 
The purpose of this study was to validate the complete inactivation of HAV using a closely 
related enterovirus as a surrogate virus following exposure to the EcoQuest Radiant Catalytic 
Ionization Cell™ (RCI-Cell™) system. The RCI-Cell™ system is an advanced oxidation tool 
which combines UV inactivation in the presence of hydroxical radicals so that synergy between 
two highly effective inactivation technologies occurs. Efficacy of this technology was determined 
by inoculating stainless steel coupons with virus and allowing inoculum to dry. Control samples 
were taken at this time and then coupons were exposed to the RCI-Cell™ for various times. Non-
treated control samples were also evaluated to compare the reduction in infectious virus titer in a 
24 hour period in controlled environments. Efficacy was determined by measuring any reduction 
in infectious titer using end-point titration in tissue culture for treated and coupons compared to 
non-treated positive control coupons.  
 
Materials and Methods 
 

Virus and cells. BEV-2 (ATCC VR-754, Manassas, VA) was propagated in Madin 
Darby Bovine Kidney (MDBK, ATCC CCL-22) cells.  MDBK cells were propagated in 
minimum essential medium (Eagle) with 2 mM L-glutamine and Earle's BSS adjusted to contain 
1.5 g/L sodium bicarbonate, 0.1 mM non-essential amino acids, and 1.0 mM sodium pyruvate 
with 7% fetal bovine serum supplemented with 2.5 mg/L amphotericin B, 0.67 g/L streptomycin, 
and 0.3 g/L penicillin.  MDBK cells were infected with BEV-2 without the addition of 10% FBS.  
Inoculum titer was assessed using tissue culture infective dose 50, TCID50 and calculated by the 
Reed-Muench method (2).   
 

Virus inactivation. Type 302 stainless steel (McMasterCarr, Altanta, GA) coupons (2 x 
10 cm2, thickness 0.8 mm) were sterilized by autoclaving for 15 min at 121o C. In a biosafety 
class II cabinet, 100 μl of BEV-2 was added to each test coupon and spread to cover the entire 
surface using the pipette tip and allowed to dry completely for approximately 20 minutes. Then, 
the inoculated coupons were placed into a sterile transport container and transported to the test 
chamber. The test coupons were then placed within the test chamber and exposed to the RCI-
Cell™ system for a 24 hour period.  As non-treatment controls, test coupons were also prepared 
as described above and added to a test chamber which would not be exposed to the RCI-Cell™ 
system for a 24 hour period.  One inoculated coupon was removed initially for both the RCI-
Cell™ chamber and the non-treated control chamber to be used as an initial measure of starting 
virus titer. The RCI-Cell™ device was then turned on and samples were removed from both 
testing chambers after 2, 4, 8, 12, and 24 hours by removing a test coupon and preparing it for 
virus recovery as described below.  
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Kansas State University • Inactivation of Picornaviruses

Virus Recovery. BEV-2 was recovered from the stainless steel surfaces by adding the 
test coupon to a sterile 50 ml conical vial containing 5 ml of infectivity media. Tubes were then 
vortexed for 1 minute to release virus from the inoculuated coupon.  Samples were titrated by 
infecting confluent MDBK wells in a 96-well format using TCID50 endpoint titration.  Plates were 
incubated at 37o C, 5% CO2 for 48 hours. Cytopathic effect (CPE) typical for BEV-2 was 
determined for each well and viral titers were reported as TCID50/ml. 
 
Results
 
The average amount of BEV-2 virus recovered from the control stainless steel coupons in all 
experiments was 6.00 log10 TCID50/ml. Following treatment with the RHI-Cell™, the average log 
reductions of infectious BEV-2 virus were 3.87 and 4.87 log10 TCID50/ml following 2 and 4 hour 
treatments (Figure 1).  No infectious BEV-2 was recovered following the 8, 12, or 24 hour 
exposure to the RCI-Cell™ system.  Infectious BEV-2 was recovered from all coupons sampled 
following 2, 4, 8, 12, or 24 hour periods in the chamber not receiving the RCI-Cell™ treatment 
(Figure 1)  
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Figure 1: Infectious BEV recovered and reported as TCID50/ml in MDBK cells following treatment to 
RCI-Cell™ (yellow bars) or no treatment to RCI-Cell™ (blue bars) following 2, 4, 8, 12, or 24 hour 
sampling times.   
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Norovirus : Kills It 
Beyond by Aerus ActivePure Technology Kills Norovirus

 

Survival of MNV following Ozone-Free Treatment 
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Evaluation of the Efficacy of Ecoquest’s Decontamination Systems in Reducing Murine Norovirus Titers 
Performed by Dr. Lela Riley, RADIL LLC, Columbia MO  
November 18, 2008 
 
Introduction  
Members of the genus Norovirus are nonenveloped viruses with a linear, positive‐sense, single‐stranded RNA genome. 
Noroviruses are in the family Caliciviridae, which also includes the genera Sapovirus, Lagovirus, and Vesivirus.  Formerly 
known as "Norwalk‐like viruses" or "small round structured viruses," noroviruses cause acute gastroenteritis in humans, 
typically lasting 24 to 48 h, and infect people of all ages.    
 
Recently, the first murine norovirus, was isolated from mice.  This newly described pathogen of mice can be grown in 
cell culture, providing the first example of a norovirus that can be cultured in vitro.  In these studies, the efficacy of 
Ecoquest’s decontamination platform has been evaluated against Murine norovirus (MNV), as a representative of the 
Caliciviridae family, using an in vitro culture system. 
 
Experimental Design 
Virus  stock and culture 
  MNV‐4 used in this study was maintained in RAW267.4 cells, a murine macrophage cell line.  Cells were grown in 
Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10% fetal bovine serum.   The virus was propagated, 
concentrated, and purified. Purified viral stocks were  titered via plaque  titration.   Viral stocks were stored  in a  ‐80ºC 
freezer. 
 

Preparation of surfaces 
  To assess efficacy of  the Ecoquest Ozone‐free and Low‐Oxidation decontamination systems  for reducing MNV 
titers,  virus‐contaminated  surfaces  were  exposed  to  the  decontamination  system  for  various  time  periods.  
Decontamination was evaluated on  three  types of surfaces: Stainless steel, carpet and cloth.   Stainless stell cassettes 
measuring 1.5 inches by 1.25 inches were used as the stainless steel surface.  Samples of carpet and cloth were cut to 1 
inch squares.   Prior to the experiment, all surfaces were sterilized  in a steam autoclave.   To contaminate the surfaces, 
200 µL of MNV viral stock (1 x 107 PFU/ml) was pipetted onto the center of each surface, covering ~ 1‐2 cm.  The surfaces 
were allowed to air dry in a type II biosafety cabinet.   At the end of the hour, the zero time point control samples were 
collected and  the  remaining  inoculated  surfaces were placed  in a humidified 280C  incubator  for either  low oxidation 
treatment or ozone free treatment.  A set of four inoculated samples for each surface  

   After  the  specific  times  of  exposure  had  been  reached,  the  surfaces  were  immersed  into  10  mls  DMEM 
containing 10ug/ml ciprofloxacin.  Stainless steel surfaces were scraped with a sterile cell scraper to remove virus  from 
the  cassette  surface.      Carpet  and  cloth  samples were  placed  in  a  sterile  bag  and  homogenized  for  1 minute  in  a 
Stomacher Lab Blender.  Samples were removed from the bag and placed in a 15 ml conical centrifuge tube and spun at 
1000 x g for 10 minutes to remove residual carpet and cloth fragments.    As controls, each surface was inoculated with 
an  equivalent  amount  of  virus  and  placed  in  a  280  incubator without  treatment  to  serve  as  the  24  hour  untreated 
controls.  Each of the samples subjected to the decontamination system was tested in quadruplicate at each time point.  
Controls were also tested in quadruplicate.  Data are expressed as an average of all data points.    

Calculation of viral titer and viral reduction 
  After neutralization of the disinfectant  in specified volumes of DMEM, stainless steel surfaces were thoroughly 
scraped with a sterile cell scraper to elute the virus into the DMEM.  Carpet and cloth samples were suspended in sterile 
DMEM and homogenized using a Stomacher blender to release the virus.  The viral titer of each eluate was determined 
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inoculating cell cultures with serial ten‐fold dilutions of the eluates, and calculating the tissue culture infective dose 50 
(TCID50) based on observations of characteristic cytopathic effects associated with MNV.  The final titer was calculated 
by averaging the individual titers calculated from each replicate and the decrease in viral titer was then calculated. 

Results 

The following tables summarize the results of these experiments.   
 

Table 1. Reduction in Murine Norovirus  Titer Following Ecoquest’s Ozone‐free Treatment 

  Stainless steel  Carpet  Cloth 

Treatment 
time 

Untreated  
(TCID50/ml) 

Treated 
(TCID50/ml) 

Percent 
decrease 
from  t=0 

Untreated 
(TCID50/ml)
 

Treated
(TCID50/ml) 

Percent 
decrease 
from t=0 

Untreated 
(TCID50/ml) 

Treated
(TCID50/ml) 

Percent 
decrease 
from  t=0 

0 hrs  1.2 x106      1.6 x106      4.0 x105     

2 hrs    3.5 x 105  70.8    3.4 x 105  78.8    2.1 x 104  94.8 

4 hrs    3.6 x104  97.0    7.5 x 104  95.3    1.7 x 104  95.8 

6 hrs    1 x 102  99.9    <1 x103  >99.9    <1 x103  >99.8 

24 hrs  1 x 103  1 x102  99.9  <1 x103  <1 x103  >99.9  8.6 x 102  <1 x103  >99.8 

                   

 

 

Figure 1.  Survival of MNV following Ozone‐Free Treatment 
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MNV-4 Titers Following Two Hour Ozone Free Active Pure Cell Treatment
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PRODUCT: FreshAir 2.1 
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 RCI Inactivation of Avian Influenza  

INTRODUCTION
 
The influenza virus, a member of the viral family Orthomyxoviridae, is characterized as 
being an enveloped single stranded negative sensed RNA virus (6) that can result in 
yearly endemic outbreaks and more severe world-wide pandemic outbreaks.  Influenza A 
commonly infects human, swine, equine, and avian isolates.  In the case of a pandemic 
outbreak, highly pathogenic avian influenza (H5N1) is currently the greatest threat due to 
current epidemic status in Asia, Europe, and Africa and continued threat for pandemic 
spread.  Reassortment of genomic information of the influenza virus can result in a more 
pathogenic and infectious isolate is heightened during ongoing outbreaks, which could 
result in a devastating human-to-human transmissibility.  Influenza virus is typically 
spread via aerosols, large droplets, or contact with infectious secretions or fomites (4).   
 
Rapid containment of an outbreak is important for preventing further spread and 
minimizing the potential for reassortment to occur.  Influenza has been shown to survive 
on nonporous surfaces for up to 48 hours and on material surfaces such as cloth, paper, or 
tissue for up to 12 hours after being deposited at approximately a 105 TCID50/ml level 
(1).  In addition to surface sanitation and disinfection regimens, airborne inactivation of 
influenza virus is also vital to address predominant modes of transmission such as aerosol 
and large droplet (4).  Environmental contamination with aerosolized droplets containing 
this pathogen can serve as a reservoir for infection and must be controlled by effective 
sanitation and disinfection protocols. Minimizing the degree of environmental 
contamination with highly effective decontamination measures would aid in the overall 
containment efforts of an outbreak.     
 
The purpose of this study is to validate the complete inactivation of influenza A viruses 
using a low pathogenic avian influenza (H5N8) as a surrogate virus for the highly 
pathogenic avian influenza (H5N1) following exposure to the Radiant Catalytic 
Ionization-Cell™ (RCI-Cell™) system.  The RCI-Cell™ system is an advanced oxidation 
tool which combines UV inactivation in the presence of hydroxical radicals so that 
synergy between two highly effective inactivation technologies occurs.  Efficacy will be 
determined for dried inoculum on solid surfaces, in cell culture propagated inoculum, and 
nebulized in a controlled chamber.  Efficacy will be determined by reduced or complete 
loss of infectivity in a cell culture system for treated samples compared to non-treated 
positive control samples.   
 
MATERIALS AND METHODS 

Virus and cells.  Low pathogenic avian influenza H5N8 (H5N8, provided generously by 
the Centers for Disease Control and Prevention, Atlanta, GA) was propagated in 10 day 
embryonated hen eggs (Kansas State University Department of Poultry Science, 
Manhattan, KS) to approximately 107 log10 TCID50 (as determined in Madin Darby 
Canine Kidney, MDCK cells).  Cells were maintained in Minimal Essential Medium with 
Earle’s salts and L-glutamine (Invitrogen Corporation, Carlsbad, CA) and 2.2 g/L sodium 

Kansas State University • Inactivation of Avian Influenza
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bicarbonate (Fisher Scientific, Hampton, NH) collectively referred to as MEM containing 
10% fetal bovine serum (FBS, Hyclone Laboratories, Logan, UT) supplemented with 
antibiotics [2.5 mg/L amphotericin B; 0.67 g/L streptomycin; and 0.3 g/L penicillin G (all 
from Fisher Scientific)].  Infectivity media was made by adding MEM with the 
addition of 0.1% TPCK treated trypsin (Fisher Scientific) and supplemented with 
antibiotics (2.5 mg/L amphotericin B; 0.67 g/L streptomycin; and 0.3 g/L penicillin G).   

H5N8 inactivation. Type 302 stainless steel (McMasterCarr, Altanta, GA) coupons (2 x 
10 cm2, thickness 0.8 mm) were sterilized by autoclaving for 15 min at 121 C.  In a 
biosafety class II cabinet, 100 μl of egg propagated H5N8 was added to each test coupon 
and spread to cover the entire surface using the pipette tip and allowed to dry completely 
for approximately 10-15 min.  Then, the inoculated coupons were placed into a sterile 
transport container and transported to the test chamber.  The test coupons were then 
attached to clips within the test chamber so that all sides of the coupon would be exposed 
to the RCI-Cell™ treatment.  One coupon was removed prior to starting the RCI-Cell™ 
treatment to be used as the initial control sample.  The RCI-Cell™ device was then 
turned on and samples were taken at various intervals (2, 4, 8, 12, 24 hours) by removing 
a test coupon and preparing it for virus recovery as described below.   

 
Virus Recovery. H5N8 virus was recovered from the stainless steel surfaces by adding 
the test coupon to a sterile 50 ml conical vial (Fisher Scientific) containing 5 ml 
infectivity media.  Tubes were then vortexed for 1 min.  Endpoint dilution titration was 
conducted in MDCK cells by adding 220 µl from the 5 ml infectivity media containing 
any suspended virus to the first dilution well in a minimum of 6 wells of a 96 well 
microtiter plate containing confluent MDCK cells.  Then, serial 1:10 dilutions were 
prepared by adding 20 µl from the first well into the next 6 wells each containing 180 µl 
infectivity media.  The final well contained only 200 µl infectivity media to serve as a 
negative cellular control.  Plates were incubated at 37 C, 5% CO2 for 48 hours.  
Cytopathic effect (CPE) was determined for each well and viral counts were reported as 
TCID50/ml as calculated by Reed and Muench (3). 

 
Real-Time Reverse Transcription Polymerase Chain Reaction (rRT-PCR). Viral 
RNA was recovered using the QIAamp Viral RNA Mini Kit (Qiagen, Valencia, CA).  
Quantitative detection of the extracted influenza RNA was conducted using rRT-PCR 
using a fluorescently labeled TaqMan probe.  The rRT-PCR primer and probe sequences 
were provided generously by the Molecular Genetics Influenza Branch, Centers for 
Disease Control and Prevention in Atlanta, GA.  The detection threshold for successfully 
detecting influenza RNA was a FAM fluorescence signal ≥ 3 using the SmartCycler.      

RESULTS
 
The average amount of H5N8 recovered from the stainless steel coupons in all 
experiments was 5.35 log10 TCID50/ml.  Following treatment with the RCI-Cell™, the 
average log reductions of the H5N8 virus were 1.85, 2.79, 4.16, 5.35, and 5.35 log10 
TCID50/ml following 2, 4, 8, 12, and 24 hour treatments (Figure 1) based on the recovery 
of infectious virus.     
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Figure 1: Recovery of H5N8 post-treatment with RCI-Cell™ based on TCID50/ml in MDCK cells. 
 
The average amount of viral H5N8 RNA recovered from the stainless steel coupons in all 
experiments was 4.00 log10 based on a quantitative RT-PCR available for influenza A 
viruses.  Following treatment with the RCI-Cell™, the average log reductions of the 
H5N8 virus based on the amount of RNA recovered varied between 0.23 to 0.54 log10 
following all exposure times (2, 4, 8, 12, and 24 hour) indicating that the mechanism of 
action for loss of infectivity was more likely due to disruption of the lipid envelope or 
structural proteins than with degradation of the viral nucleic acid (Figure 2).     
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Figure 2: Recovery of H5N8 RNA post-treatment with RCI-Cell™ based on quantitative RT-PCR. 

DISCUSSION 
 
In an effort to better understand the inactivation of the influenza virus using the RCI-
Cell™, the efficacy was evaluated using a low pathogenic avian influenza isolate, H5N8 
inoculated onto stainless steel surfaces.  Inactivation efficacy was determined following 

Kansas State University • Inactivation of Avian Influenza
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the current EPA guidelines for determining virus disinfection (2) which allows the 
recovery of treated virus as endpoint dilution including a TCID50 recovery assay of 
infectious virus.  In addition to the recovery of infectious virus, we wanted to determine 
if any disruption of viral RNA was occurring by using a quantitative RT-PCR assay 
specific for influenza A viruses in our experiments.   
 
Based on the current EPA guidelines to achieve a > 4.0 log10 reduction in starting virus 
titer (2), RCI-Cell™ treatment for 8 hours or more resulted in the successful inactivation 
of the H5N8 isolate (Figure 1) for a starting contamination level of 5.35 log10 TCID50/ml.  
Additional testing would be required to determine if lower exposure times would result in 
complete inactivation for contamination levels lower than 5.35 log10 TCID50/ml, which 
might be more representative in a real outbreak (1, 5).  
 
The quantitative RT-PCR results indicate that degradation of viral RNA (Figure 2) was 
not the major mechanism for viral inactivation, as the levels of RNA recovered after each 
treatment time were not significantly different from each other, P > 0.05.  Other possible 
viral targets include the lipid envelope and structural proteins which were likely affected 
by the RCI-Cell™ treatment.  The oxidative mechanism of this treatment likely disrupted 
the relatively susceptible envelope and could have resulted in denaturing the surface 
structural proteins of the influenza virus necessary for successful attachment and entry 
mechanism vital for infectivity.   
 
The results obtained in this research experiment show that exposure to the RCI-Cell™ 
system for 8 hours results in the required level of inactivation of an avian influenza 
isolate, H5N8 which was used as a safe surrogate for the highly pathogenic H5N1 isolate.  
The mechanism of action of this technology is likely due to the oxidative chemistry 
resulting in both disruption of the lipid envelope and the denaturing effect on the 
structural viral proteins necessary for virus replication.   
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RESEARCH REPORT:  
Influenza A H1N1

AVIAN INFLUENZA
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.1 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 12 Hours
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H1N1 : Kills It (Swine Flu) 
Beyond by Aerus ActivePure Technology Kills H1N1
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October 14, 2009

To: Joe Urso – Aerus Corporation

From: James Marsden, Ph.D.

Subject: Inactivation of Influenza A H1N1 using Radiant Catalytic Ionization (RCI TM)

Interim Progress Report

This is an interim progress report on the evaluation of the RCI TM system for inactivating 
Influenza H1N1 on environmental surfaces. Additional research is planned to fully evaluate the 
effect of the reactive oxygen species (ROS) produced by the RCI TM system on Influenza H1N1 
under controlled laboratory conditions. 

The results of this study are preliminary and should not be used to position the RCI TM as a 
medical device or as a means of reducing the risk of H1N1 infections. 

I recommend that Aerus Corporation meet with FDA officials to obtain guidance on future 
research and how best to position the RCI technology to consumers. 

Background

Novel influenza A (H1N1) is a new flu virus of swine origin that first caused illness in Mexico 
and the United States in March and April, 2009. H1N1 is an acute and highly contagious 
respiratory virus similar to seasonal flu but affecting a younger age group. Less immunity exists 
to this novel strain of the flu than to seasonal flu. H1N1 influenza in humans can vary in severity 
from mild to severe. The H1N1 virus is thought to spread in the same way seasonal flu is spread: 
from person to person through droplets produced by coughs and sneezes, or from touching 
contaminated surfaces and then touching your mouth, nose or eyes. Novel H1N1 infection has 
been reported to cause a wide range of flu-like symptoms, including fever, cough, sore throat, 
body aches, headache, chills and fatigue. In addition, many people also have reported nausea, 
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vomiting and/or diarrhea. The virus can stay alive on surfaces and your hands and body for at 
least two hours.

The first novel H1N1 patient in the United States was confirmed by laboratory testing at CDC on 
April 15, 2009. The second patient was confirmed on April 17, 2009. It was quickly determined 
that the virus was spreading from person-to-person. On April 22, CDC activated its Emergency 
Operations Center to better coordinate the public health response. On April 26, 2009, the United 
States Government declared a public health emergency and has been actively and aggressively 
implementing the nation’s pandemic response plan

By June 19, 2009, all 50 states in the United States, the District of Columbia, Puerto Rico, and 
the U.S. Virgin Islands have reported novel H1N1 infection. While nationwide U.S. influenza 
surveillance systems indicate that overall influenza activity is decreasing in the country at this 
time, novel H1N1 outbreaks are ongoing in parts of the U.S., in some cases with intense activity.

Preliminary Experiment – Inactivation of Influenza A H1N1 on Inoculated Stainless Steel
Surfaces

Influenza A H1N1 (ATCC # VR-333) was evaluated in this study. The procedures for 
maintaining the virus culture and enumerating the virus prior to and after treatment were 
obtained from Dr. Rick Falkenberg – FSPT. The virus culture was maintained on ATCC 
complete growth medium and minimum essential medium (ATCC, Manassas, VA., USA) with 2 
μM L-glutamine and Earle's BSS adjusted to contain 1.5 g/L sodium bicarbonate, 0.1 μM non-
essential amino acids, and 1.0 μM sodium pyruvate, 90%; fetal bovine serum, 10% and cultured 
in Trypticase Soy Agar with added; sodium bicarbonate, non-essential amino acids, and 
combination of sodium pyruvate and fetal bovine serum, in aerobic growth conditions at 37.0°C 
and Influenza A at 33-35° C.1 Cells from both of the above (approx. 1x107 CFU/ml) from a 24 
hour static culture incubated at 37.0°C and Influenza A at 33-35°C were used to inoculate various 
5 cm x 3 cm stainless steel coupons. The inoculum suspensions were enumerated by surface 
plating in duplicate samples on TSA after serial dilution in 0.1% peptone solution. The plates 
were incubated for 24 hour at 37.0°C.

A 100 μl droplet from the initial inoculum suspension of each of the bacteria/viruses was 
used to inoculate the external surface (6.3 cm x 1.8 cm) on # 8 stainless steel coupons. This 
resulted in a final inoculum level of approximately 7.0-log CFU/5 g sample. The inoculated 
samples were air dried for 1 hour at 22.0°C prior to RCI TM treatment being initiated. The 1 hour 
drying allows the inoculated cells to attach to the surface host and minimize the growth of 
inoculated cells during drying. Four stainless steel coupons were used for each sampling time. 

A biocontainment chamber was equipped with an RCITM cell (obtained from Aerus 
Corporation) and allowed to equilibrate for a period of two hours prior to placement of 12 
inoculated coupons inside the chamber. The effect of the RCITM treatment was measured at 0, 1,
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2, 4, 6, 8, 12 and 24 hours.  A control study was conducted in the same chamber without the 
presence of the RCI cell. Temperature, relative humidity, and ambient Ozone levels and 
Hydrogen Peroxide levels were monitored in the chamber.  

After  treatment, each of the 5 cm x 3 cm coupons were transferred into a 400 ml 
stomacher bag (Fisher Scientific Inc., PA., USA) combined with 50 ml sterile 0.1% peptone 
solution, and then blended with a AES Easy Mix Stomacher (AES Laboratories, Princeton, NJ., 
USA) for 2 min at normal speed. Wash fluid was serially diluted, followed by surface plating for 
enumeration. A centrifugation method was used to recover low populations of ROS injured 
bacteria and viruses. The centrifugation method (Mossel and others 1991) was modified and used 
to concentrate the bacterial and virus populations in the wash fluid so that less than 250 CFU/ml 
of bacteria can be enumerated by the surface plating.

Results and Discussion

Table 1. Average recoveries (Log CFU/cm2) of Influenza A H1N1on inoculated 
stainless steel coupons treated using an RCI TM Cell for periods of 1, 2, 4, 6, 8, 
12 and 24 Hours

 

Table 1 summarizes the results of the preliminary study. The study demonstrated the 
effectiveness of the reactive oxygen species produced by the RCITM cell in the inactivation of 
Influenza A – H1N1. After 6 hours of treatment, levels of the H1N1 virus on inoculated stainless 
steel coupons were below the detection limit. No recovery was observed at 8, 12, or 24 hours. 

Sample Influenza A H1N1 
Treated with RCI 

Cell

Influenza A H1N1 

Control 

Initial – 0 Time 6.8 6.9

1 Hour 4.1 6.7

2 Hours 3.4 6.4

4 Hours 1.2 6.1

6 Hours BDL 5.5

8 Hours BDL 5.7

12 Hours BDL 5.7

24 Hours BDL 5.7
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The ambient ozone levels in the chamber ranged from 0.02 – 0.04 PPM. Levels of vaporized 
Hydrogen Peroxide ranged from 0.06 – 0.09 PPM. The relative humidity ranged from 45 – 57% 
and the temperature from 70 – 73 degrees F. 

Based on the results of this preliminary study, it appears that the reactive oxygen species 
produced by the RCI TM cell are effective at inactivating Influenza A H1N1 virus on inoculated 
stainless coupons under the conditions of these tests. Additional testing is recommended to
evaluate other strains of the virus and other environmental surfaces and application parameters. 
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RESEARCH REPORT:  
Clostridium difficile spores

AVIAN INFLUENZA
LABORATORY: Kansas State University
PRODUCT: FreshAir 2.1 
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 12 Hours
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RESEARCH REPORT:  
Legionella pneumophila

OHIO SCHOOL REDUCTION IN CASES OF STAPH
LABORATORY: N/A
PRODUCT: AP3000
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 3 Years
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OHIO SCHOOL REDUCTION 
in Cases of Staph

OHIO SCHOOL REDUCTION IN CASES OF STAPH
LABORATORY: N/A
PRODUCT: AP3000
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 3 Years
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Ohio School • Reduction in Cases of Staph
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INDIANA SCHOOL REDUCTION 
in Flu Related Dismissals

OHIO SCHOOL REDUCTION IN CASES OF STAPH
LABORATORY: N/A
PRODUCT: AP3000
TECHNOLOGY: Radiant Catalytic Ionization (RCI)
EXPOSURE TIME: 3 Years
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Indiana School • Reduction in Flu Related Dismissals
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PENNSYLVANIA PRESCHOOL:
Reduction in Absenteeism

OHIO SCHOOL REDUCTION IN CASES OF STAPH
LABORATORY: N/A
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Pennsylvania Preschool • Reduction in Absenteeism
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HOTEL INSTALL ATION 
Testing Results

MAJOR LEAGUE BASEBALL TEXAS RANGERS 
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME: 30 Days
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Sample Collection

Six room touch point locations were selected based on hospitality studies performed by microbiologists at the 

University of Houston and University of California, Davis for bacteria and mold contamination in hotel rooms . These 

locations are the inside door handle, main room light switch, TV remote control (specifically the on/off, channel and 

volume buttons), working area of the desk/table, carpeting next to the bed and the HVAC control knob or button . 

The telephone was considered but discarded as today most travelers use personal cell phones .

Each sample collected followed a protocol to prevent outside contamination during the collection process .  The 

finished samples are shipped overnight to the lab for analysis .

Independent Third Party Lab Testing

Analysis of collected samples is performed by an independent third party lab that operates under Current Good 

Laboratory Practice Standards, which are US government standards that must be met by laboratories generating 

data for the EPA or FDA . 

Testing Process

To demonstrate the overall effectiveness of the Beyond by Aerus process, testing was conducted on multiple rooms 

at an internationally recognized hotel brand, just prior to and 30 days after installation . Samples were carefully 

collected in each room, from six separate areas, then tested by an independent laboratory for both bacteria 

and fungi . The air in each room was also tested for particle counts before and after installation .  The following 

information summarizes the results of those tests .

Beyond by Aerus Process Test Results
Pre- and Post-Installation Testing
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Before Beyond by Aerus Treatment

Samples were collected so an initial baseline bacteria and fungi contamination count can be established . 

The results below show an excessive total number of Colony Forming Units (CFU) in the rooms prior to the 

Beyond by Aerus™ treatment .

Bacteria Count – 3 Rooms Before - CFU Count Fungi Count - 3 Rooms Before - CFU Count

TV Remote Control Buttons 4285 TV Remote Control Buttons 920

Desk Surface 460 Desk Surface 520

Carpet Next to Bed 290 Carpet Next to Bed 345

HVAC Control Knob 250 HVAC Control Knob 200

Main Light Switch 160 Main Light Switch 105

Inside Main Door Handle 75 Inside Main Door Handle 55

Combined Total Air Particle Count for 3 rooms: 15,300

30 Days After Beyond by Aerus Treatment

Samples were collected after the treatment to verify the bacteria and fungi counts are as expected . As shown in 

the tables below, the Beyond by Aerus process significantly decreased bacteria and fungi in the treated areas of the 

hotel rooms .

Bacteria Count – 3 Rooms After - CFU Count Fungi Count - 3 Rooms After - CFU Count

TV Remote Control Buttons 0 TV Remote Control Buttons 0

Desk Surface 5 Desk Surface 0

Carpet Next to Bed 5 Carpet Next to Bed 0

HVAC Control Knob 5 HVAC Control Knob 0

Main Light Switch 25 Main Light Switch 0

Inside Main Door Handle 5 Inside Main Door Handle 0

Combined Total Air Particle Count for 3 rooms after treatment: 0

Summary report prepared by Beyond by Aerus 11 .10 .13

Testing Summary
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Testing Results: Bacteria
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Testing Results: Fungi
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Testing Results: Air Particles
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MAJOR LEAGUE BASEBALL 
Texas Rangers Testing Results

MAJOR LEAGUE BASEBALL TEXAS RANGERS 
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME: 30 Days
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To evaluate and measure the continued efficacy of the Beyond by Aerus process, one year post-treatment field samples of air and surface 

areas were collected from the Texas Rangers Baseball Stadium Locker Room and Conditioning Facility . The purpose of the study was to 

determine if, and to what degree, bacteria and fungi (including mold and yeast), air particles and MRSA exist within this environment one 

year post-treatment .   

The one year post-treatment testing results indicated the continued virtual elimination of contaminants in the areas of the Texas 

Rangers Locker Room and Conditioning Facility which were treated with the Beyond by Aerus patent pending solution . Bacteria, including 

MRSA, in most instances remained reduced to zero, as was fungi . Air quality and purity continued to be massively improved .  

 

When used as suggested the Beyond by Aerus treatment maintains its effectiveness which results in several significant benefits including:

• Reduction in the number of common cold and flu outbreaks and sick days due to illness

• Protection from allergy and asthma triggering contaminants and the resulting illness this can cause

• Reduction in respiratory issues which may lead to additional health problems

• Protection from MRSA and E. coli

• Improved productivity from healthier, cleaner air and surfaces

• Protection from illness causing bacteria and viruses

Executive Summary
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One Year Post-Treatment Protocols, Methods, and Test Results

To evaluate and measure the specific risks and levels of contaminants, 10 individual surface locations inside the Texas Rangers 

Baseball Stadium Locker Room and Conditioning Facility in Arlington, Texas were selected for sample collection . The selected 

locations focused on areas where players, coaches, trainers and other staff routinely make contact and have significant risks of 

contamination . In addition to testing surface areas, air quality sampling was performed in 25 locations throughout the facility 

including the locker rooms, meeting space and conditioning space . Sampled areas were selected to provide the best overall 

representation of bacteria and fungi conditions on surfaces and air particulate counts in the facility .

Each surface sample was collected according to appropriate protocols established by an independent third party lab that 

operates under Current Good Laboratory Practice Standards, which are US government standards that must be met by 

laboratories generating data for the EPA or FDA . Each sample collected followed a protocol to prevent outside contamination 

during the collection process . All of the samples were then shipped overnight to the lab for analysis . 

 

Air samples were collected in real time in 25 separate locations within the Locker Room and Conditioning Facility . The air samples 

were collected and analyzed using an environmental laser particle counter specifically designed for counting air particles 

as scientifically calibrated by the manufacturer . The laser counter also determined the particle size as it passed through the 

laser . The sample air particle count, which is based on an average over six seconds, was stabilized and then recorded on an air 

particulate sample form . The particulate counter does not determine the type of contaminate contained in the particles, only the 

presence of particles .
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Bacteria and Fungi

The testing of selected surfaces revealed the continued decreased presence of bacteria and 

fungi at Colony Forming Unit (CFU) levels in the majority of the treated areas . 

MRSA 

Select areas were also specifically tested for MRSA .  The One Year Post-Treatment testing results 

showed continued non-existent levels of MRSA on the tested surfaces . 

Airborne Particulates

Testing of the 25 air samples found particle counts that continued to be at exceptionally pure 

levels which ranged from 1,000 to 4,000 at 1 .0um or smaller per cubic feet of air .  One of the 25 

areas showed increased air particulate levels due to the Beyond Guardian Air having been turned 

off by the facility .

One Year Post-Treatment Test Results Summary
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Beyond by Aerus Treatment Results from the 
Texas Rangers Globe Life Park

Pre- and Post-Installation Testing including 30-day Testing
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Beyond by Aerus Treatment Results from the 
Texas Rangers Globe Life Park

Pre- and Post-Installation Testing including 30-day Testing
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Beyond by Aerus Treatment Results from the 
Texas Rangers Globe Life Park

Pre- and Post-Installation Testing including 30-day Testing
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Unhealthy air within weight and training rooms is compounded by inhalation rates while exercising
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MAJOR HOSPITAL OPER ATING ROOM 
Testing Results

MAJOR LEAGUE BASEBALL TEXAS RANGERS 
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME: 30 Days
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Post-surgical site infections are of major concern to hospitals, doctors and patients .  In a recent Center for Disease Control (CDC) 

report, an estimated 16 million operative procedures were performed in acute care hospitals in the US .  Studies found that Surgical Site 

Infections (SSI) were the most common healthcare associated infection .  A CDC survey found an estimated 157,500 or 1 .0% infection 

rate associated with surgeries in 2011 .  The two week average stay for patients who contract a Surgical Site Infection has doubled the 

readmission rate and increased healthcare costs by 300+% .  Even a small reduction in SSI occurrences can translate into significantly 

improved overall patient care and lower medical costs . 

This study was conducted to determine whether the Beyond by Aerus ActivePure® Technology could materially reduce or eliminate 

microorganisms and particulate matter from the air and on surfaces in a hospital operating room .  Surface and airborne microorganisms 

are a major contributor of SSIs, with bacteria Staphylococcus and Methicillin Resistant Staphylococcus as the most common .  Specific 

measures were taken of bacteria (including MRSA, fungi and airborne particles) before and after the installation of the Beyond Guardian 

Air units .

The results show material reduction in airborne particles, bacteria, MRSA and fungi after the installation of the Beyond Guardian Air 

units; significantly reducing the risk of infection from pathogens to those exposed in the operating room .   Reductions ranged from 83% 

to over 95% .

Executive Summary
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The selected locations focused on areas most likely to have routine physical contact before, during and after a surgical procedure .  In 

addition to surface testing, petri dishes were exposed in three locations to collect airborne contaminants .  A laser calibrated particle 

counter was used to independently measure airborne particulates of 1 .0 um and smaller .

Pre-Treatment Protocols

On January 5th and 6th, 2015 surface and air samples were collected from a medical operating room to determine if and to what degree 

bacteria (including MRSA) and fungi exist within that environment .  Normal operating room conditions were in use, as were all standard 

hospital protocols to eliminate air and surface pathogens .

To evaluate and measure the levels of contaminants, five individual surface locations inside the medical operating room were selected for 

sample collection .  These were the upper and lower surgical light handles, anesthesiologist work area, lower surgical light bar and the fluid 

warming stand with orange cord . 

Surface samples were collected according to appropriate protocols established by an independent third party lab that operates under 

Current Good Laboratory Practice Standards, which are US government standards that must be met by laboratories generating data for the 

EPA or FDA . The samples were then sent overnight to the lab for testing .

Air samples were collected in real time in three locations within the operating room .  The air samples were collected and analyzed using a 

laser particle counter specifically designed for counting air particles as calibrated by the manufacturer .  The laser counter reported in real 

time the number of particles analyzed 1 .0 um and smaller in size per cubic meter of air .  The particle counter does not determine the type of 

contaminant which makes up the count, only the number of particles . 

Petri dishes were placed in the same locations the airborne particle counts were taken .  An inoculum mixture was poured into a specially 

coated dish which would promote the growth of bacteria and fungi .  Petri dishes remained exposed to the air for one hour except when 

operating room schedules did not permit a full hour of exposure . Collected plates were incubated for 120 hours at 30°± 2°C .  The special 

coating and inoculum used permit growth of bacteria, mold and yeast on the same plate .  Bacteria detected appears as red colonies, molds 

are white and “fuzzy”, while yeasts are white and smooth .

Materials & Method
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Materials & Method Continued

Treatment Protocols

Upon completion of the January 6th sampling, two Beyond Guardian Air units were placed inside the operating room .  These units utilize 

several technologies, most notably a better-than-HEPA filter media and ActivePure Technology, which generates safe hydroxyls that move 

through the air and onto surfaces, remediating pathogens .  ActivePure is the only technology certified as Space Technology by NASA in its 

class and is derived from technology used on the International Space Station .  The two air and surface purification units were turned on and 

allowed to operate continuously for six days, and normal hospital protocols for remediation of air and surface pathogens also continued . 

On January 12th and 13th, 2015, surface and air samples were again collected from the medical operating room using the same protocols 

as used in pre-treatment .  Measurements were taken to determine whether, and to what degree, the use of the Beyond Guardian Air units 

reduced contamination from air particles, bacteria (including MRSA) and fungi within the operating room environment .

ActivePure® Technology utilizes a proprietary hydrophilic photo catalytic coating, consisting of non-nano titanium dioxide with a 

proprietary combination of additional transition elements to enhance efficacy .  Activated by a specific wavelength of ultraviolet light, 

oxygen and humidity are extracted from the air to create a host of powerful hydroxyl oxidizers that target air and surface pathogens .  No 

ozone is produced .  These oxidizers are extremely effective at destroying bacteria, viruses, fungi, volatile organic compounds (VOCs) and 

other environmental contaminants .  

 
Most significantly, they are not harmful to humans, pets and plants, and are completely safe for indoor use in occupied spaces .
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When we look at the particle counts recorded each day for late afternoon which was between 2–3 PM (depending on the usage of 

Operating Room #11) the combined average particle count for test period January 5th and January 6th was 461,187 particles 1 .0 um or 

smaller .  This was prior to installing the Beyond Guardian Air units . 

During the same test period time on January 12th and 13th, 2015, six days after installing the Beyond Guardian Air units and allowing them 

to operate continually, the combined average particle count for the late afternoon was reduced to 45,748 particles 1 .0 um or smaller .  This 

equates to a reduction in airborne particulates of 90.1% .

The difference between the before samples and the samples after running the Beyond Guardian Air units for six days is very substantial and 

significant .
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During the four sampling periods on January 5th and January 6th a combined total of 620,215 CFUs of bacteria were discovered as a result of 

the surface sampling . 

During the same test period time on January 12th and 13th, 2015, six days after installing the Beyond Guardian Air units, the combined total 

bacteria count was reduced to 102,940 .  This equates to a reduction in total bacteria of 83.4% .
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During the four sampling periods on January 5th and January 6th a combined total of 580 CFUs of MRSA were discovered as a result of the 

surface sampling . 

During the same test period time on January 12th and 13th, 2015, six days after installing the Beyond Guardian Air units and allowing them 

to operate continually, the combined MRSA count for the late afternoon was reduced to 25 . This equates to a reduction in MRSA bacteria of 

95.7% .
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The petri dishes from January 5th and 6th showed a combined total of 477 CFUs .  These dishes were only exposed for a short time .  

The petri dishes from January 12th and 13th showed a combined total of 1 CFU indicating that the air was materially less contaminated with 

bacteria and fungi as a result of the Beyond Guardian Air units .

Petri Dish Bacteria and Fungi Results
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Testing results indicate that the Beyond by Aerus ActivePure Technology materially reduces or eliminates microorganisms and particulate 

matter from the air and on surfaces in a hospital operating room . Results showed that airborne particulates were reduced over 90% 

during the test period .  Bacteria was reduced over 83% and Methicillin Resistant Staphylococcus (MRSA) was reduced over 95% on 

surfaces during the test period .  Moreover, petri dish results show dramatic reductions in bacteria and fungi carried in the air even for 

short measurement periods .

The Beyond by Aerus ActivePure Technology was very effective in eliminating bacteria (including MRSA) upon contact on all surfaces, as 

well as provide ongoing protection of the surfaces and air against future contamination .

It is possible that placement of a third Beyond Guardian Air unit could result in even greater reductions than just two units alone .

Conclusion
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PORTER R ANCH / ALISO CANYON GAS LEAK 
Proof in Action 

MAJOR LEAGUE BASEBALL TEXAS RANGERS 
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME: 30 Days
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MAJOR HOSPITAL OPERATING ROOM
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air
TECHNOLOGY: ActivePure (previously called RCI)/HEPA
EXPOSURE TIME: 6 Days
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PORTER RANCH CALIFORNIA/ALISO CANYON GAS LEAK
LABORATORY: Kansas State University
PRODUCT: Air Scrubber Plus
TECHNOLOGY: ActivePure®  Technology (previously called RCI)
EXPOSURE TIME: 3 Months
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PROPRIETARY NASA TECHNOLOGY TEST RESULTS
HOTEL INSTALLATION TESTING RESULTS
LABORATORY: Antimicrobial Testing Laboratory/Aerus
PRODUCT: Beyond Guardian Air + Beyond Treatment
TECHNOLOGY: ActivePure®  Technology (previously called RCI)/HEPA
EXPOSURE TIME:  30 Days
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ActivePure Technology Resolves Indoor Air Quality

On October 23, 2015 a massive natural gas leak was discovered by SO CAL GAS employees at their Aliso Canyon underground storage 

facility in the Santa Suzanna mountain range above the Porter Ranch Community in Los Angeles, Ca . In addition to methane, the leak 

contained a sulfur based volatile organic compound (VOC) known as mercaptan . Natural gas is odorless so mercaptan is introduced into 

natural gas supply by utility companies to give it a “rotten egg “ smell to alert consumers of a potential gas leak . The residents of Porter 

Ranch began to complain to the utility company about the air quality in their homes and community . It was determined by SoCalGas that 

these complaints were mainly driven by the resident’s reaction to the mercaptan .

As SoCalGas worked shut down the gas leak, they simultaneously began to offer assistance to the residents of Porter Ranch in the form 

of temporary relocation and or the installation of air treatment products in their homes . Thru the efforts of our local HVAC professional, 

SoCalGas was introduced to the Air Scrubber Plus air purification system featuring ActivePure Certified Space Technology . After a few Air 

Scrubber unit installations, the people at SoCalGas were convinced that the Air Scrubber Plus was able to effectively address the issue 

at hand and purify the air in the homes to the customer’s satisfaction when it was installed . In mid-December 2015 SoCalGas was put in 

contact with the President of Aerus, the manufacturer of the Air Scrubber Plus and owner of the ActivePure Technology .  Aerus was asked 

by SoCalGas to produce and deliver over 10,000 Air Scrubber Plus units for installation in the Porter Ranch Community .  Aerus was able to 

ramp up its supply chain and manufacturing capabilities to deliver the units needed between then and the time the gas leak was stopped 

in mid-February 2016 . Over 10,000 ActivePure Technology units were installed . 

The introduction of the Air Scrubber Plus with ActivePure Certified Space Technology  

allowed the residents of the Porter Ranch Community to remain in or return to their  

homes earlier than anticipated while enjoying clean air provided by ActivePure  

Technology . To our knowledge, every Porter Ranch customer is satisfied  

with the positive results that the Air Scrubber Plus Technology  

had on the air quality in their homes . 

Problems in Porter Ranch Community Homes / Aliso Canyon Gas Leak
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H2O2 AND O3 EXPOSURE LIMITS
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SECTION A 

The Occupational Safety and Health Administration (OSHA) is the responsible US governmental agency which sets human exposure limits 

for the workplace environment . The OSHA document Section 1910 .1000, subsection Z, addresses Toxic & Hazardous air contaminants .

Table Z-1 lists Hydrogen Peroxide (H2O2) and Ozone (O3) workplace exposure limits . The Hydrogen Peroxide 8 hour exposure limit is 

found on page A6 and the Ozone exposure limit on page A8 (OSHA and EPA have not established a 24 hour exposure limit) . Hydrogen 

Peroxide limit is 1ppm and Ozone is 0 .1ppm . 

SECTION B 

Independent laboratory testing validated our proprietary ActivePure Technology create a buildup Hydrogen Peroxide in the indoor work 

environment over time . We are well below 1 ppm . 

SECTION C 

The Beyond Guardian Air with our proprietary ActivePure Technology has been Independent laboratory tested for Ozone emissions . 

Intertek tested to UL 867, section 40 which requires maximum ozone of 0 .050ppm . Testing shown our maximum was 0 .001ppm . Well 

below the UL 867 standard and OSHA’s 0 .1ppm permitted in the indoor work environment . 

H2O2 and O3 Exposure Limits Summary
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ACTIVEPURE INSTALL ATIONS  
NASA-Inspired, Certified Space Technology
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Corporate O�ces

Points of Distribution

ActivePure Technology has been used in over a 
million installations across 70 countries worldwide 

ACTIVEPURE INSTALL ATIONS  
NASA-Inspired, Certified Space Technology



4100 Alpha Road, Suite 1100 • Dallas, Texas  •  75244 • Phone: 800 .572 .0502

Aerus, LLC  © 2017 All Rights Reserved

BDP_ProofBook_0117


