Laboratory Research Summary
Plasma Air & Novaerus Products
Dozens of independent laboratory tests have shown
Plasma Air HVAC devices and Novaerus portable units
to safely and effectively reduce bacteria, viruses, allergens,
volatile organic compounds, and particulate matter.
Includes updated research on SARS-CoV-2 effectiveness completed July 2020

Influenza A Reduction
Laboratory Name:

Kitasato Research Center
for Environmental Science
Laboratory Location: Kanagawa, Japan
Date:
September 27, 2011
Device Tested:
D5 needlepoint ionizer cartridge, used in
the 7000 Series and the Plasma BAR
Space Treated:
0.2 m3

Objective

To evaluate the efficacy of the 7000 series and the Plasma BAR in reducing
Influenza A (H1N1) virus.

Methodology

The 0.2 m3 acrylic test chamber was put into a biological safety cabinet.
The D5 device and fan were then placed in the test chamber. The virus
suspensions were sprayed into the chamber using a compressor-type
nebulizer NE-C16 (OMRON) into the test chamber for 5 minutes at an air
flow ratio of approximately 0.2 mL/min.

Summary of Results

The device reduced 86.6% of Influenza A virus after one hour.
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Plasma Air Ionization Proven to Reduce
Coronavirus Surrogate by 99% Airborne and 80%
on Surfaces in 10 Minutes
Successful certified testing conducted in a building facility proves virus destroying power
Testing carried out by Tayra and backed by the Spanish Ministry of Defense Biological Laboratory in Spain has
proven the effectiveness of Plasma Air Ionization technology in the reduction of MS2 Bacteriophage, a
surrogate for SARS-CoV-2 (COVID-19), in indoor environments.

There is mounting research to suggest that clean, disinfected air plays a vital role in preventing the spread of
SARS-CoV-2, the virus causing COVID-19. While respiratory droplets are considered the primary transmission
route, aerosols are being considered by many health authorities as a possible mode of infection transmission
along with surface contact. This suggests that viral particles can remain suspended in the air for long periods
and can be inhaled.
The research tests were conducted in a Madrid hotel converted into a residence and confinement center for
medical staff during the pandemic. The experiments took place in simulated ICU hospital rooms within the
hotel. This environment was explicitly designed to test air ionization on small aerosolized viral particles. The
laboratory analysis was carried out at a nearby operations center of the Spanish Ministry of Defense from May
4th to May 14th.
The Plasma Air ionizer was chosen to suit the specific airflow and installed in the fan coil unit supply air duct
that delivered air to the test space. The bacteriophage MS2 was then nebulized into the test space. During the
first phase of the test, the supply air into the room was untreated. During the second phase, the supply air
entering the test room was ionized using Plasma Air’s bipolar ionization system. A reduction of approximately
2 log units of the bacteriophage was obtained in the air that was ionized by the Plasma Air system. This
corresponds to a 99% reduction after only 10 minutes of exposure to ionization.
The tests also included using manikins to simulate ICU patients. The manikins were equipped with specialized
filters to measure the amount of bacteriophage that was being breathed in with and without air ionization. The
levels of MS2 bacteriophage and associated particle counts were measured using Electrical Low-Pressure
Impactors, and swabs were taken from walls and surfaces for analysis. The level of airborne MS2 bacteriophage
was measured using the Spanish authorities’ calibrated equipment for detecting biothreats. Results from this test
showed a reduction in the order of 0.70-0.85 log pfu/cm2 corresponding to nearly 80% reduction in surface
MS2 bacteriophage after 10 minutes between the test with and without ionization.
The research project was guided and coordinated by Plasma Air’s long-term business and technical partner in
Spain, Tayra, a specialist in air purification. In addition to the Spanish Government ministries, the experiments
also involved academics in the fields of engineering, microbiology, and computational fluid dynamics, along
with Spanish Government appointed testing labs.
“Coronavirus is a global crisis and nowhere more so than inside built environments such as transport hubs and
work environments,” explains Chris Russell, Vice President of Plasma Air. “The effective elimination of
airborne virus is a major breakthrough that can make workplaces, transport, entertainment and educational
facilities safer for employees, commuters and students.”
“We were very motivated to facilitate these critical tests at our laboratories here in Madrid, and we are
extremely impressed by the results achieved,” stated Lieutenant Coronal Juan Carlos Cabria, the Technical
Director of the biosecurity laboratories of the Ministry of Defense. “We are extremely grateful to the team of
Scientists, Engineers, Microbiologists and Academics who have worked tirelessly here for the last three weeks
voluntarily to achieve this incredible and important result in the battle against coronavirus.”
About Air Ionization
Air ionization works through the reaction of negatively and positively charged ions. The ions attach to airborne
pathogens, such as viruses causing a chemical reaction on the cell membrane’s surface. This deactivates the
viruses, rendering them harmless, so they can no longer spread or cause infection.
Plasma Air’s ionization system used during the Spanish trials are available commercially on a worldwide basis
from a network of distributors and are used in offices, hotels, transport hubs, schools and hospitals, as well as in
the Los Angeles Airport (LAX) and the new Doha and Riyadh metro systems.

About Plasma Air
Plasma Air is the leading innovator in indoor air quality by manufacturing HVAC and air purification products
that result in healthier, more productive indoor environments in institutional, commercial, residential and
industrial applications. The Plasma Air HVAC purification systems use highly efficient bipolar ionization
technology to kill harmful airborne viruses and neutralize indoor air pollutants. Plasma Air systems have been
proven in thousands of applications to provide the highest level of air quality improvement for airports, train
systems, schools, hotels, casinos, arenas, offices and homes.
About Tayra
Tayra is a specialist HVAC company based in Madrid. Founded in 2004, it provides advanced technologies and
products to the market. Tayra’s technical team brings together more than 30 years of experience in the field of
air conditioning installations, both in the design and application of advanced systems of high performance and
quality. Tayra has been working closely with Plasma Air and has been successfully deploying ionization to
major companies such as Engie and Danone in the region.

Airborne Bacteria and
Bacteria Spore Reduction
Laboratory Name:
			
Laboratory Location:
Date: 			
Device Tested: 		
			
Space Treated: 		

Istanbul Faculty of Medicine, Department of 		
Microbiology and Clinical Microbiology
Istanbul, Turkey
January 20, 2011
D5 needlepoint ionizer cartridge, used in
the 7000 Series and the Plasma BAR 		
1 m3

Objective

To evaluate the efficacy of the 7000 series and the Plasma BAR on
reducing Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli,
and Bacillus subtilis var. niger.

Methodology

A 1 m3 volumetric isolated test chamber was used for testing. One HVAC
device was placed on the floor of the chamber. Airborne bacterial counts
were measured before turning on the HVAC device.

Summary of Results

After one hour, testing showed 91.50% reduction of Staphylococcus aureus,
99.99% (no growth) reduction of Pseudomonas aeruginosa, 91.15% reduction
Escherichia coli, and 89.30% reduction of Bacillus subtilis var. niger.
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Staphylococcus epidermidis
Bacteria Reduction
Laboratory Name:
Laboratory Location:
Date:
Device Tested:
Space Treated:

Aerosol Research and Engineering Laboratories
Olathe, Kansas
November 22, 2016
PA101D, PA201D
563 ft3

Objective

To evaluate the efficacy of the PA101D and PA201D on neutralizing
airborne bacteria. The device was tested against aerosolized
Staphylococcus epidermidis, a surrogate for methicillin-resistant
Staphylococcus aureus (MRSA) bacteria.

Methodology

A large sealed aerosol test chamber was used to replicate a potentially
contaminated room environment.

Summary of Results

The 101D achieved a 3.4 net log reduction and the 201D achieved a 3.5
net log reduction of Staphylococcus epidermidis (surrogate for MRSA)
bacteria in 3 hours.
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Airborne Bacteria, Mold and
Yeast Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
			

EMSL Analytical, Inc.
Cinnaminson, NJ
February 28, 2011
D5 needlepoint ionizer cartridge, used in 		
the 7000 Series and the Plasma BAR.

Objective

To evaluate the efficacy of the 7000 series and the Plasma BAR in reducing
airborne bacteria: Escherichia coli and Staphylococcus aureus, mold:
Aspergillus niger and Cladosporium cladosporioides, and yeast Candida albicans.

Methodology

An environmental chamber was set up for the testing. A nebulizer was
connected to an air compressor with 1/4-inch plastic tubing and to the
environmental test chamber through one of the openings.

Summary of Results

Testing showed a 99.43% reduction of Escherichia coli, an 81.67% reduction
of Staphylococcus aureus, a 97.14% reduction of Aspergillus niger, a 97.69%
reduction of Candida albicans and 36.27% reduction of Cladosporium
cladospoioides.
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VOC, Bacteria, and Smoke Particulate
Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

LAWN Environmental Protection Ltd.
Hong Kong, China
November 27, 2008
PA102C
1000 ft3

Objective

To evaluate the efficacy of the PA102C on reducing total volatile organic
compounds (TVOC), formaldehyde (HCHO), airborne bacteria and
cigarette smoke particulate.

Methodology

The testing of the PA102C took place in a controlled room 1,000 ft3 in size.

Summary of Results

The device reduced over 70% of TVOC, formaldehyde, airborne bacteria
and cigarette smoke particulate (0.5μ – 5.0μ) within 15 minutes, over 80%
within 30 minutes, and over 90% within 45 minutes.
Final results after one hour: 95.3% reduction of formaldehyde, 98.6%
reduction of TVOC, 95.3% reduction of airborne bacteria, and 96.3%
reduction of particulate.
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Dust Particle and Aspergillus fumigatus
Mold Spore Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Intertek
Cortland, NY
January 26, 2005
PA101C
1000 ft3

Objective

To evaluate the efficacy of the PA101C on reducing airborne dust particles
and Aspergillus fumigatus mold spores.

Methodology

The tests were conducted in a closed room 10.5 × 12 × 8 ft equipped with
an exhaust system to clean the room between tests. The room also had a
ceiling fan to evenly spread the contaminants injected into the room. The
PA101C was installed in a duct system which supplied a measured amount
of purified air into the room.

Summary of Results

Over the fifteen-minute test period, the dust particles decayed naturally by
12.6%, while the PA101C produced a decay rate of 85.8%. The Aspergillus
fumigatus mold spores decayed naturally at a rate of 67.1%, while the
PA101C produced a decay rate of 91.1%.
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Dust Particle Reduction
Against Competitive Products
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Intertek
Cortland, NY
November 1, 2005
PA101C
1000 ft3

Objective

To evaluate the efficacy of the PA101C on reducing airborne dust particles
against other competitive products on the market.

Methodology

The tests were conducted in a closed room 10.5 × 12 × 8 ft equipped
with an exhaust system to clean the room between tests. The room also
had a ceiling fan to evenly spread the contaminants injected into the room.
The PA101C was installed in a duct system which supplied a measured
amount of purified air into the room.

Summary of Results

The PA101C had the highest Clean Air Delivery Rate (CADR) among the
five devices that were tested of 125.0 CFM.

Clean Air Delivery Rate (CFM)

Dust Particulate Clean Air Delivery Rate (CADR)
130
120
100
90
80
70
60
50
40
30
20
10
0

Product
COMPETITOR

PLASMA AIR

8

Influenza A Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Airmid Health Group Ltd.
Dublin, Ireland
April 25, 2018
Novaerus Defend 1050 (NV1050)
28.5 m3

Objective

To evaluate the efficacy of the NV1050 on removing Influenza A.

Methodology

Testing of the NV1050 was conducted in a 28.5 m3 environmental test
chamber. The chamber was preconditioned to 20±3ºC and 50±10%
relative humidity prior to commencement of the tests. For the test runs,
the NV1050 was placed on the floor in the centre of the chamber.

Summary of Results

The NV1050 was effective in reducing airborne Influenza A aerosols in
the test chamber, reaching 99.9% airborne virus reduction within the first
10 – 20 minutes of operation at max speed.
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Measles Virus Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Airmid Health Group Ltd.
Dublin, Ireland
August 1, 2019
Novaerus Defend 1050 (NV1050)
28.5 m3

Objective

To assess the performance of the NV1050 in removing aerosolised Human
parainfluenza type 3 (HPIV3) (renamed human respirovirus 3), a surrogate
for Measles virus.

Methodology

The impact of Novaerus (NV1050) air purifier on aerosolised HPIV3 (strain
MK-3) was conducted in a 28.5 m3 environmental testing chamber. The test
chamber was preconditioned to 20 ± 3 °C and 55 ± 5% relative humidity.
During testing, the chamber air handling unit was shut down, which
reduces the number of air changes to as close to zero as possible.

Summary of Results

The results achieved during the testing show that the NV1050 was able to
reduce the concentration of HPIV3 by 99.87% in 20 - 30 minutes.
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Bioaerosols Reduction
Laboratory Name:
Laboratory Location:
Date:
Device Tested:
Space Treated:

Aerosol Research and Engineering Laboratories
Olathe, Kansas
December 7, 2016
Novaerus Protect 800/900 (NV800/NV900)
563 ft3

Objective

To evaluate the efficacy of the NV800/NV900 on neutralizing bioaerosols.
The device was assessed on four aerosolized biologicals: Staphylococcus
epidermidis (a surrogate for methicillin-resistant Staphylococcus aureus
(MRSA)), MS2 bacteriophage (a surrogate for influenza and norovirus),
Aspergillus niger fungus, and Bacillus subtilis endospores.

Methodology

A large sealed aerosol test chamber was used to replicate a potentially
contaminated room environment and to contain any potential release of
aerosols into the surrounding environment.

Summary of Results

Test results show the NV800/NV900 was extremely effective at reducing
viability of bioaerosols in all conducted studies: a 99.87% reduction of
Staphylococcus epidermidis (a surrogate for MRSA), a 99.99% reduction of
MS2 (a surrogate for influenza and norovirus), a 98.85% reduction of
Aspergillus niger mold, and an 86.5% reduction of Bacillus subtilis bacteria
spores.
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Clostridium difficile Bacteria Spore Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Airmid Health Group Ltd.
Dublin, Ireland
February 8, 2019
Novaerus Defend 1050 (NV1050)
28.5 m3

Objective

To assess the performance of the NV1050 in removing aerosolized
Clostridium difficile spores.

Methodology

The impact of the NV1050 on aerosolised C. difficile spores was conducted
in the 28.5 m3 environmental test chamber. During the test runs the air
purifier was placed in the centre of the test chamber and operated at full
speed mode. The C. difficile spores were nebulised into the chamber for
a fixed time and mixed with a ceiling fan. During the control runs the air
purifier was switched off.

Summary of Results

The NV1050 demonstrated to be effective in reducing airborne C. difficile
by 99.6% within the first 20 minutes. This increased to >99.9% after 40
minutes.
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Mycobacterium tuberculosis Bacteria Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Airmid Health Group Ltd.
Dublin, Ireland
July 6, 2018
Novaerus Defend 1050 (NV1050)		
30 m3

Objective

To assess the performance of the NV1050 in removing aerosolised
Mycobacterium smegmatis, a surrogate for Mycobacterium tuberculosis.

Methodology

The impact of NV1050 on aerosolised M. smegmatis was conducted in
a 30 m3 environmental testing chamber. The test chamber was
preconditioned to 20 ± 3 °C and 55 ± 5% relative humidity. Prior to each
run, the test chamber was decontaminated by scrubbing the walls and
surfaces.

Summary of Results

The results achieved during the testing show that the NV1050 was able to
reduce the concentration of M. smegmatis artificially aerosolised by 95%
within the first 15 minutes and this rose to 97% after 30 minutes of A/C
operation.
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Methicillin-Resistant Staphylococcus
aureus (MRSA) Bacteria Reduction
Laboratory Name:
Laboratory Location:
Date:
Device Tested:
Space Treated:

Microbac Laboratories, Inc.
Wilson, NC
January 20, 2016
Novaerus Protect 800/900 (NV800/NV900)
1 m3

Objective

To evaluate the efficacy of the NV800/NV900 on reducing methicillinresistant Staphylococcus aureus (MRSA).

Methodology

The challenge bacteria were aerosolized using a six-jet collision nebulizer
under high pressure air and introduced into the chamber with the NV800/
NV900.

Summary of Results

The NV800/NV900 reduced 99.99% of methicillin-resistant Staphylococcus
aureus (MRSA) bacteria over the course of four hours.

5

Reduction of Methicillin Resistant Staphylococcus
Aureus (MRSA) Bacteria

99.99% Reduction

4

Log Concentration

3
2
1
0

10 20
60
Time (Minutes)

120

240
CONTROL

NOVAERUS

14

Escherichia coli (E. coli) Deactivation
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

NASA Ames Research Center
Moffett Field, Mountain View, CA
February 2016
Novaerus Protect 200 (NV200)
18 ft3

Objective

To explore the morphological and chemical modification of the cell
structure of aerosolized Escherichia coli (E. coli) treated with a dielectric
barrier discharge (DBD).

Methodology

The NV200 was placed inside a biosafety cabinet, and a compressor
nebulizer was attached to the input of the system in order to aerosolize
the bacterial particles for testing.

Summary of Results

The bacteria underwent physical distortion to varying degrees, resulting in
deformation of the bacterial structure. The electromagnetic field around
the DBD coil caused severe damage to the cell structure, possibly resulting
in leakage of vital cellular materials. The bacterial reculture experiments
confirm inactivation of airborne E. coli upon treating with DBD.
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Bacteria after DBD
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Staphylococcus epidermidis Bacteria Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Novaerus Research and Development Labs
Dublin, Ireland
June 27, 2018
Novaerus Defend 1050 (NV1050)
30 m3

Objective

To evaluate the efficacy of the NV1050 on reducing airborne Staphylococcus
epidermidis, a surrogate for methicillin-resistant Staphylococcus aureus
(MRSA) bacteria.

Methodology

The test environment was a 30 m3 test chamber, located in the Novaerus
microbiology laboratory. During the testing, the NV1050 device was placed
inside the chamber at the centre, with the air inlet facing towards the door
of the chamber. The NV1050 device was tested at maximum airflow, speed
setting 5. The test chamber was controlled for temperature and humidity
at 25ºC and 50% relative humidity.

Summary of Results

The NV1050 achieved a microbial cell reduction of 99.94% of Staphylococcus
epidermidis, a surrogate for MRSA, within 15 minutes of operation.
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Aspergillus niger Spore Reduction
Laboratory Name:
Laboratory Location:
Date:
Device Tested:
Space Treated:

Aerosol Research and Engineering Laboratories
Olathe, Kansas
May 28, 2018
Novaerus Defend 1050 (NV1050)
562 ft3

Objective

To evaluate the efficacy of the Novaerus NV1050 system against
aerosolized Aspergillus niger spores.

Methodology

A. niger spores were aerosolized into a sealed bioaerosol chamber using
a dry powder disseminator. AGI impingers were used to capture chamber
bioaerosol concentrations.

Summary of Results

The average net log reduction of the NV1050 system at 30 minutes
showed a 4.10 log. The net log reduction at 60 minutes showed a 4.28 log
due to reaching detection limit. The actual log reduction is theoretically
much higher at 60 minutes in a small room environment.
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Formaldehyde Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Aerosol Research & Engineering Laboratories
Olathe, Kansas
July 27, 2018
Novaerus Defend 1050 (NV1050)		
562 ft3

Objective

To evaluate the efficacy of the Novaerus NV1050 system on eliminating
formaldehyde.

Methodology

Formaldehyde gas was released into a 562 ft3 sealed chamber while the
monitoring of concentration was logged with specialized detectors. For
the control trial, the NV1050 remained outside the chamber, and the gas
dissipated naturally over time.

Summary of Results

The NV1050 showed an average 99.68% reduction of formaldehyde in 1.1
minutes.
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Nitrogen Dioxide Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Aerosol Research & Engineering Laboratories
Olathe, Kansas
July 27, 2018
Novaerus Defend 1050 (NV1050)
562 ft3

Objective

To evaluate the efficacy of the Novaerus NV1050 system on eliminating
nitrogen dioxide (NO2).

Methodology

NO2 gas was released into a 562 ft3 sealed chamber while the monitoring
of the concentration was logged with specialized detectors. For the control
trial, the NV1050 remained outside the chamber, and the gases were
allowed to dissipate naturally over time.

Summary of Results

The NV1050 showed an average 99.49% reduction of NO2 in 7.2 minutes.
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Toluene VOC Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Camfil Laboratories – Tech Center
Trosa, Sweden
April 25, 2018
Novaerus Defend 1050 (NV1050)
19.72 m3

Objective

To evaluate the particulate and molecular efficiency of the NV1050 in
a test chamber using Toluene, a volatile organic compound (VOC).

Methodology

Test method: CADR
Toluene was generated in the laskin nozzle and injected into a room until
a pre-set concentration was achieved then the air cleaner was turned on.
The results were then compared to the normal reduction of particles over
time in the test chamber.

Summary of Results

The NV1050 produced a VOC CADR of 351 CFM. On the high speed,
the NV1050 was shown to remove 90% of the toluene within 6 minutes
and 99% within 9.1 minutes. On the low speed, the NV1050 was shown to
remove 90% within 16 minutes.
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Formaldehyde Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Avomeen Analytical Services
Ann Arbor, MI
May 27, 2014
Novaerus Protect 800/900 (NV800/NV900)
35 ft3

Objective

To evaluate the efficacy of the NV800/NV900 on reducing formaldehyde.

Methodology

A plexiglass chamber was built for formaldehyde testing of the NV800/
NV900. This chamber was also equipped for proper ventilation and
interior air circulation. A calculated amount of formaldehyde solution was
evaporated in an aluminum pan heated to 120 degrees Celsius with
a constant temperture hot plate.

Summary of Results

The NV800/NV900 reduced formaldehyde from 100 ppm to around 13
ppm during a 14-hour testing experiment, an 85% reduction.
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PM1 and PM2.5 Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Camfil Laboratories – Tech Center
Trosa, Sweden
April 25, 2018
Novaerus Defend 1050 (NV1050)		
19.72 m3

Objective

To evaluate the particulate and molecular efficiency of the NV1050 in
a test chamber using DEHS.

Methodology

Test method: CADR
DEHS was generated in the laskin nozzle and injected into a room until
a pre-set concentration was achieved then the air cleaner was turned on.
The results were then compared to the normal reduction of particles over
time in the test chamber.

Summary of Results

The NV1050 produced a CADR of 513 CFM against PM2.5 and a CADR of
507 CFM against PM1. It removed 99% of PM2.5 within 6.26 minutes and
99% of PM1 within 6.33 minutes.
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Staphylococcus epidermidis Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

University of Huddersfield
Huddersfield, England
May 27, 2014
Novaerus Protect 800 (NV800)		
1.0 m3

Objective

To evaluate the efficacy of the NV800 in reducing Staphylococcus
epidermidis aerosols, a surrogate for methicillin-resistant Staphylococcus
aureus (MRSA).

Methodology

A 1.0 m3 air tight perspex chamber was fitted with an internal fan to
maintain mixing, sampling and injection ports, and the NV800. The fan
and the NV800 were activated from outside of the chamber as and when
required.

Summary of Results

In over 30 minutes of sampling, the NV800 reduced 95% of Staphylococcus
epidermidis aerosols, a surrogate for methicillin-resistant Staphylococcus
aureus (MRSA). Both the rate of removal and the final log reduction were
greater in the presence of the NV800.
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Mycobacterium tuberculosis Inactivation
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Qualilife Diagnostics
Mumbai, India
December 10, 2016
Novaerus Protect 200 (NV200)		
68 litres

Objective

To evaluate the efficacy of the NV200 on reducing Mycobacterium
tuberculosis.

Methodology

The NV200 unit was placed inside a 68-litre plastic enclosure. The plastic
enclosure and test set up was placed inside a biosafety cabinet. Clinical
isolate of Mycobacterium tuberculosis was aseptically transferred into a
sterile
mycobacteria growth indicator tube (MGIT) and Lowenstein-Jensen (LJ)
medium.

Summary of Results

The air sample collected from the test after being exposed to the NV200
showed no growth of Mycobacterium tuberculosis. This shows that the
device has effectively rendered all airborne Mycobacterium tuberculosis nonviable.
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Staphylococcus epidermidis
and Aspergillus niger Reduction
Laboratory Name:
Location: 		
Date: 			
Device Tested: 		
Space Treated: 		

NASA Ames Research Center
Moffett Field, Mountain View, CA
October 17, 2016
Novaerus Protect 200 (NV200)		
18 ft3

Objective

To explore the efficacy of the atmospheric pressure dielectric barrier
discharge (DBD) technology on inactivating airborne pathogens,
specifically Staphylococcus epidermidis, a surrogate for methicillin-resistant
Staphylococcus aureus (MRSA), and Aspergillus niger.

Methodology

The NV200 was placed inside a biosafety cabinet, and a nebulizer was
attached to the input of the system in order to aerosolize the bacterial
particles for
testing. All the DBD system vents, except the top one, were sealed to
prevent any undesired microorganism from getting into the system.
The aerosolized particles were then fed through the top input to the
cabinet and any viable particles after DBD treatment were collected at the
output on sterile silicon wafers.

Summary of Results
It is concluded that the DBD caused severe size and shape change of the
cell structure, possibly resulting in destruction of cellular components and
eventually to cell death.
A similar effect was also found on the fungal spores, indicating the
versatility of the equipment toward a range of microorganisms.
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Allergens Reduction
Laboratory Name:
Laboratory Location:
Date: 			
Device Tested: 		
Space Treated: 		

Indoor Biotechnologies Ltd.
Cardiff, UK
September 9, 2016
Novaerus Protect 800/900 (NV800/NV900)
1 m3

Objective

To evaluate the efficacy of the NV800/NV900 on reducing airborne
allergens.

Methodology

Testing was performed with the NV800/NV900 placed in a closed,
thoroughly cleaned experimental chamber measuring approximately 1 m3.

Summary of Results

The NV800/NV900 produced an overall allergen reduction of 41.16%, with
a 38.93% reduction of house dust mites, a 39.46% reduction of house dust
mites (group 2), a 54.33% reduction of feline dander, a 23.54% reduction
of canine dander, and a 49.53% reduction of pollen.
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PA 100/200 Series

PA 7000 Series

PA BAR

Defend 1050
(NV1050)

Protect 800/900
(NV800 / NV900)

Protect 200
(NV200)
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