History and Validation of CIMR
Technology
and the Science Behind It

CIMR® – Continuous Infectious Microbial Reduction
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®

Technology
CIMR® – Continuous Infectious Microbial Reduction
Development History
➢ Developed in collaboration with the Corp of Engineers for the US Military in 2005-2006
➢ First to produce H2O2 without the water molecules in sufficient quantity to be effective at killing virus, mold,
pathogens.
➢ Leverage and established the science of producing H202 (hydrogen peroxide) molecule as a virus & mold abatement
agent
➢ Solve problems of traditional H202 aerosolized use-case and deployment methods
➢ Solve ozone production issues by eliminating the production of ozone
➢ Corps of Engineers, Navy, Army, & Air Force : Tested and implemented
➢ Developed H2O2 continuous 24/7/365 disinfection and mold remediation technologies and equipment
➢ Backed by extensive University and Laboratory testing validation
➢ Establish EPA registration and qualification as “human-safe”
➢ 15+ years of commercialization success
➢ Different products developed for in-home, office, public-use, hospital, industrial, military

Overview
Introduction:
CIMR® air purification technology has significant potential to benefit residential and commercial clients. It is capable of
disinfecting viruses, bacteria, mold, and fungi both in the air and on surfaces. A few locations where products powered by
CIMR® technology were used are at Fort Hood and during the stabilization and remediation phases of remediation at
hurricane-damaged Lamar University after Hurricane Rita. The products were used to stabilize and remediate extensive
mold contamination at a fraction of the cost and time of conventional remediation methods. Hi-Tech added a prevention
phase to the remediation process by installing CIMR® powered units in HVAC systems to prevent new mold growth.
University studies conducted on CIMR® technology have been impressive. Kansas State University observed that CIMR®
technology demonstrated the ability to disinfect 96.4% to 99.93% of viruses, bacteria, and mold spores on surfaces within
two hours. The University of Cincinnati noted that units; powered by CIMR® technology, demonstrated that within one
hour it could kill 90% of airborne virus and 70% of airborne bacteria.
Units powered by CIMR® technology have demonstrated the capability to oxidize volatile organic hydrocarbons (VOC’s),
but higher system capacity is required to do so.
Hi-Tech Systems specializes in the application of CIMR® technology and has developed proprietary processes that
maximize the effectiveness of their technology, lower the cost of its application, and have made new applications of
CIMR® technology possible.
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The Proprietary Processes: Hi-Tech does not fully disclosed its proprietary processes; however, our effectiveness in mold
remediation cannot be disputed. Our cost-effectiveness is outstanding, remediating sites at a fraction of the cost of
traditional processes.
Traditional remediation processes first create conditions unfavorable to mold growth, then remove and dispose of
contaminated materials and follow this with reconstruction. This approach is costly in terms of man-hours, equipment
rental, materials, and reconstruction costs.
Hi-Tech processes kill mold under ambient conditions traditional remediation companies seek to avoid, reducing climate
control costs. Mold organisms remain more vulnerable under these conditions and are more easily killed. Within days,
established mold colonies die, decomposing into a fine powder that is easily removed by HEPA vacuum without the need
for disposal of the affected surface unless it has been physically damaged by prolonged mold growth. Once the site has
been remediated, as long as inexpensive maintenance systems remain in place and the source of moisture is controlled,
mold does not re-establish and repeated post-remediation testing by testing companies and the Army Corps of Engineers,
has demonstrated lower spore counts than traditional remediation methods achieve.
Description of the Core Technology: The core technology of CIMR® is inexpensive to operate and install. CIMR® works by
creating 0.02 parts per million (ppm) of non-aqueous hydrogen peroxide (H2O2) from the oxygen and humidity that already
exists in the air; therefore, requiring no consumable supplies. The CIMR® then diffuses everywhere air travels,
continuously disinfecting microbes in places that other technologies cannot reach. The CIMR® molecules have both
localized positive and negative charges; they are literally drawn to viruses, bacteria and mold by electromagnetic
attraction and are destroyed. CIMR does not create ozone and is safe for humans, animals and other life forms.
The Challenge
Viruses, Infectious Bacteria and Fungi continue to be a worldwide threat to the health of humans and other life forms.
Current infection control protocols continue to struggle against these threats. The struggle is becoming more complicated
despite all of the preventive precautions. The interconnectedness of the world is problematic as we try to avoid diseases
and sickness.
Current Technologies and Strategies
The most prevalent technologies currently used are: air filtration, electronic air filters/plasma, hydrogen peroxide misting
systems (aqueous), chemical misting systems (aqueous), ozone (O3) systems, ionic technology, ultraviolet lights, and
chemical disinfectants.
Passive Systems - Each of the current technologies and solutions currently in place have limitations. All filtration systems
(standard, HEPA, electronic, electronic plasma, etc.) are passive technologies that rely on the air and pathogens to travel
to the system. They will have no effect on the pathogen that do not make it to the system. Non-electronic systems will not
kill the smaller pathogenic particulates which will pass through because of their microscopic size.
The following are some of the major limitations of the current technologies and solutions:
Air Filtration, Electronic Air Filters/Plasma
▪ Passive, relying on pathogens to travel to the filter
▪ Fails to kill smaller particulates
▪ Surfaces are not decontaminated
▪ Ongoing cost with filter replacement and/or maintenance
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▪

No HVAC decontamination feature

Hydrogen Peroxide Misting Systems, Chemical Misting Systems, and Ozone Systems
▪ Overly aggressive
▪ Not safe in areas occupied by humans or other life forms
▪ Not continuous
▪ No HVAC decontamination feature
▪ Relies on human programming and deployment
▪ Labor costs
▪ Ongoing costs of chemicals
▪ Ozone does not self-regulate and is banned from use in many locations
Ionic Technologies
▪ Does not kill pathogens
▪ No HVAC decontamination feature
▪ Surfaces are not decontaminated
▪ Air is not decontaminated
Ultraviolet Lights
▪ Limited effect on moving air
▪ Only line of sight protection
▪ Distances decrease effectiveness
Chemical Disinfectants (Janitorial)
▪ Not continuous
▪ No HVAC decontamination feature
▪ Subject to human error
▪ Chemical dilution issues
▪ Protocol compliance issues
▪ Labor costs
▪ Ongoing costs of chemicals and application supplies
Pitfalls of Current Technologies
All current strategies outlined previously have significant flaws. This fact is obvious and substantiated by evidence
documented by multiple sources in the United States and throughout the world. The guidelines have not evolved and do
not use current technology and are plagued by human error and lack of compliance. The current technologies are either
reactionary or ongoing procedures that are not comprehensive.
CIMR® – Innovative and the Most Comprehensive Strategy
CIMR’s rapidly inactivates and eliminates viruses, bacteria, germs, fungi and molds as well as other volatile organic
compounds (VOC’s).
CIMR has been proven effective against many infectious micro-organisms, including: Norovirus, E-Coli, H5N8 Virus, MRSA
(Methicillin Resistant Staphylococcus Aureus), Streptococcus (Strep), Pseudomonas, Swine Flu (H1N1), nonresistant
Staphylococcus Aureus, Listeria Monocytogenes, Stachybotrys Chartarum (Black Mold), Candida Albicans, Fungi CNS,
Aspergillus, and Bacillus Subtillus.
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Key features of CIMR
▪ Preemptively seeks and destroys infectious microbes
▪ Continuously working
▪ Safe – produces .02 ppm H2O2 molecules which is 1/50th of OSHA safe limit
▪ Kills even the smallest micro-organic pathogens – viruses, bacteria, mold, VOC’s and odors
▪ Kills germs in the air and on every surface
▪ Through oxidation, microbial pathogens are decomposed and rendered harmless
▪ Filtrates everywhere air can travel
▪ Odorless
▪ Kills fungi/mold
▪ Easily installed into HVAC systems
▪ Low Maintenance
▪ Does NOT produce ozone
Differentiating Factors of the CIMR Technology
The ozone-free continuous preemptive component of infectious microbial reduction is an extremely significant leap
forward in the fight against pathogens. We know of no other technology that is continuous, ozone–free, and safe to use
constantly in the presence of humans, animals and other life forms. CIMR is the most comprehensive technology
available and oxidizes the smallest know microbes.
Return on Investment Considerations
▪ Healthcare Acquired Infection (HAI) costs
▪ Influenza outbreak costs
▪ Absenteeism (Cascading effect of errors if short staffed)
▪ Legal – limit potential exposure to losses
▪ Marketing Advantage
▪ HVAC benefits
▪ Mold/Fungus elimination
▪ Reputation
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Selected Studies
Enhanced Environmental Cleaning with Hydrogen Peroxide (H2O2) Gas and the Effect on Hospital-Acquired Infection (HAI)
Rates and Acquisition of Methicillin Resistant Staph Aureus (MRSA) and Vancomycin Resistant Enterococci (VRE) Presented
at: Fifth Decennial International Conference on Healthcare-Associated Infections March 18-22, 2010
Sandra Silvestri, BSN, RN, CIC, University of Pittsburgh Medical Center, Pittsburgh, PA 15213 Carlene A.
Muto, MD, University of Pittsburgh Medical Center, Pittsburgh, PA 15213
Conclusions:
Hospital-Acquired Infection (HAI) Rate was reduced by 48% Vancomycin
Resistant Enterococci (VRE) Rate was reduced by 56%
Methicillin Resistant Staph Aureus A (MRSA A) was low in both time periods in both units (CIMR & Control)
Biosecurity Laboratory Food Safety Systems
Continuous Infectious Microbial Reduction (CIMR®) technology is effective at reducing populations of Methicillin resistant
Staphylococcus aureus and Listeria monocytogenes on stainless steel surfaces.
Kansas State University and Sandia Laboratories
This methodology found that within 24 hours, 96.4% to 99.9% microbial reduction was noted on surfaces contaminated
with Staphylococcus aureus, E-Coli, Listeria monocytogenes, Candida albicans, Streptococcus, and Pseudomonas and
thereafter new microbe reduction was virtually instantaneous based on the results of this study, the Continuous
Infectious Microbial Reduction (CIMR®) system has the potential to reduce sources of microbial contamination in health
care and other indoor air environments. This technology is effective at reducing populations of Methicillin resistant
Staphylococcus aureus and Listeria monocytogenes on stainless steel surfaces. The active antimicrobial in the CIMR®
System is Vaporized Hydrogen Peroxide. The system does not produce any measurable levels of ozone.
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Frequently Asked Questions
What is CIMR® Infection Control Technology?
CIMR® Infection Control Technology continuously disinfects viruses, bacteria, mold and other fungi, while
patients, staffs and visitors are present. This is accomplished by producing 0.02 ppm of hydrogen peroxide gas
from oxygen and water vapor in the air. This is 1/50th OSHA daily limits for occupied areas
A Photo Catalytic process produces a gaseous hydrogen peroxide. The technology is effective against
microbes both in the air and on surfaces because the hydrogen peroxide molecules have both localized positive
and negative charges that are literally drawn to viruses and bacteria by electrostatic attraction, disinfecting
microbes in places that other technologies can’t even reach. For example: The gaseous hydrogen peroxide first
sanitizes the air ducts, then sanitizes the air and exposed surfaces, and over time diffuses into every crack and
crevice that air can penetrate, disinfecting microbes in places that other processes or wipe- downs and
chemical disinfectants cannot reach. CIMR® Infection Control Technology can inactivate and reduce the viability
of microorganisms greater than 95% in as little as 2 hours.
What is the advantage of using CIMR® Infection Control Technology?
Since CIMR® Infection Control Technology uses gaseous hydrogen peroxide disinfection process, it provides
aggressive infection control strategies to combat various types of contamination. Additionally CIMR® Infection
Control Technology provides:
▪ Massive cost avoidance
▪ Lower cost of prevention
▪ Lower cost of remediation or sanitization
▪ Rapid return on investment
▪ Reduces the risk of spreading or cross contaminating people or building
▪ Low up-front cost compared to other chemicals and systems
▪ 24 hour protection reduces the spread of germs, bacteria, viruses and mold
▪ Stabilization of areas before remediation can begin
▪ Low maintenance; replace cell every 3 years
▪ Better indoor air quality for workers and clients
▪ Less absenteeism from workers
CIMR® Infection Control Technology allows for the opportunity to live and work in a pleasant environment.
CIMR® Infection Control Technology provides excellent indoor air quality by disinfecting existing microbial
contamination then continues to safeguard the protected area against the introduction of new viruses, bacteria,
mold and other fungi. CIMR® Infection Control Technology first sanitizes air ducts; then sanitizes the air and
exposed surfaces in the protected areas; then over time, hydrogen peroxide gas in the air treated by CIMR®
Infection Control Technology diffuses into every crack and crevice that air can penetrate, disinfecting microbes
in places that other processes cannot reach.
Is CIMR® Infection Control Technology Safe?
Yes, 0.02 ppm of hydrogen peroxide gas is just one fiftieth of the amount that OSHA tells us is safe throughout a
standard workday. The hydrogen peroxide gas concentration is also self-regulating. (This was confirmed by Dr.
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Marsden at Kansas State University). If hydrogen peroxide gas increases above 0.02 ppm, it starts reacting with
itself until the concentration drops back down to 0.02 ppm. CIMR® Infection Control Technology Units actually
produce much higher concentrations of hydrogen peroxide gas immediately around the units them- selves, but
the hydrogen peroxide gas reacts with itself so fast that the concentration drops to 0.02 ppm within approximately
an inch of the unit. When hydrogen peroxide gas reacts with itself, it breaks down into non-toxic oxygen and
water vapor.
Okay, how can such a small amount possibly be effective?
Well, there are lots of gas molecules in air. Even at 0.02 ppm, there are still 500,000,000,000 hydrogen perox- ide
gas molecules in a single liter of air at room temperature. That means that the hydrogen peroxide gas molecules
are only 1.25 to 1.5 microns apart. Bacteria are about one micron in size, so they can’t move very far without
running into several hydrogen peroxide molecules. Viruses can be as small as 0.1 microns, but they will still run
into hydrogen peroxide if they move just fifteen times their own length.
The real advantage is that hydrogen peroxide molecules don’t simply bump into microbes on a random basis, they
are actually attracted to the microbes. Like water, hydrogen peroxide has both localized positive charged points
(the hydrogen atoms) and localized negative charged points (the oxygen atoms) on each molecule. So hydrogen
peroxide gas molecules are actually attracted to positive and negative charges on the surface of microbes and
are drawn to microbes through the air by electrostatic attraction.
Areyou sure CIMR® Infection Control Technology is Safe for Long Term Use?
Yes, as we mentioned above, 0.02 ppm of hydrogen peroxide gas is just one fiftieth of the amount that OSHA
tells us is safe throughout a standard workday. Air containing 0.02 ppm of hydrogen peroxide gas is also safer
than outside air containing 0.04 ppm to 0.08 ppm ozone, a much stronger oxidizer. An added benefit of
hydrogen peroxide gas is that it helps to control the amount of ozone in incoming air.
Can CIMR® Infection Control Technology Help with High Ozone Levels in our air?
If CIMR® Infection Control Technology Units are placed in the air intakes, as air is brought in from outside,
hydrogen peroxide gas will react with the ozone to produce oxygen and water vapor, bringing the ozone
concentration down to 0.02 ppm in the incoming air.

What does the air Treated By CIMR® Infection Control Technology Smell like?
It is odorless. At 0.02 ppm, hydrogen peroxide gas is undetectable by the human nose, so CIMR® Infection
Control Technology Units do not produce a smell. CIMR® Infection Control Technology will, however, eliminate
some smells by disinfecting molds, mildew, and other microbes that produce smells. As smell-producing
microbes are disinfected, they will stop producing new odors, and old odors produced before the disinfection
will dissipate over time.
I’ve heard about other Hydrogen Peroxide Systems inthe past, don’t they have Limitations?
There are other hydrogen peroxide disinfection processes available, and they do have limitations compared to
CIMR® Infection Control Technology. Other hydrogen peroxide processes vaporize liquid hydrogen peroxide
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solutions to create a mist of water droplets containing hydrogen peroxide. The hydrogen peroxide mist contains
hundreds and sometimes thousands of parts per million of hydrogen peroxide, so they can’t be used in occupied
spaces. Also the droplets precipitate out of the air, so they have trouble spreading all the way through a facility.
But the biggest disadvantage for these systems is that the hydrogen peroxide in the water droplets is
surrounded by water. This insulates the hydrogen peroxide molecules in the droplets and prevents them from
being drawn to microbes in the air or on surfaces by electrostatic attraction.
Because CIMR® Infection Control Technology uses oxygen gas and water in gas form to begin with it produces
hydrogen peroxide in true gas form. Hydrogen peroxide gas molecules produced CIMR® Infection Control
Technology are not trapped in water droplets and are able to diffuse through the air like any other gas, even into
cracks and crevices. Because they are not insulated by water molecules, they can be drawn to microbes by
electrostatic attraction. This makes a much, much smaller amount of hydrogen peroxide gas much, much, more
effective and lets us provide you with an effective infection control technology that can be safely used in occupied
spaces.
What types of CIMR® Infection Control Technology units are in Production?
CIMR® Infection Control Technology systems come in a variety of sizes, from units large enough to safeguard
up to 80,000 cubic feet, to those small enough for a single room.
CIMR® Infection Control Technology can be installed in air intakes, air ducts, in single-room heating and
cooling units, or purchased in portable stand-alone units.
DoYou Have Proof? -- YES
CIMR® Infection Control Technology systems have been in the field for years. They have been used in
catastrophic events such as hurricane Rita, Ike, Katrina . .. etc. In all cases our systems were successful in
the Stabilization and Remediation cleanup of the buildings.
When users of CIMR® Infection Control Technology reported that it was killing the black mold in their homes and
that absenteeism in their preschools dropped by 70%, three studies were undertaken.
CIMR® Technology’s successful implementation is acclaimed by the following:
•
•
•
•
•
•
•
•

University of Pittsburgh Medical Center
US Military Facilities - Army, Air Force & Navy
U.S. Army Corps of Engineers
FEMA (Federal Emergency Management Agency)
National Historical Society
Lamar University, Beaumont, TX
Texas Educational System
National Insurance Companies
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Test Results
Dr. Muto and S. Silvestri of the University of Pittsburgh Medical Center presented at the Fifth Decennial International

Conference of Healthcare-Associated Infections, March 18-22, 2010.
Background: The University of Pittsburgh Medical Center, Presbyterian is an 766-bed tertiary care facility.
The Cardiac Thoracic Intensive Critical Care (CTICU) consists of 2 units: CT10 & CT11, each with 10 beds
and similar populations. In 7/2008, the CIMR® Infection Control Technology was installed in CT11. This
technology continuously disinfects viruses, bacteria, mold, and other fungi by producing 0.02 ppm of
hydrogen peroxide (H2O2) gas from oxygen and water vapor in the air. This methodology found that within
24 hours, 96.4% to 99.9% microbial reduction was noted of surfaces contaminated with
Staphylococcusaureus, E-Coli, Listeriamono cytogenes, Candidaalbicans, Streptococcus, and
Pseudomonas and thereafter new microbe reduction was virtually instantaneous. (Kansas State University
and Sandia Labs)
Methods: CT11 was selected as our test (T) unit where on average 59% of patients were colonized with at
least 1 significant pathogen. CT10 served as the control (C) unit. The unit was installed in the Air Handler
Unit (AHU). Positioning the H2O2 unit in the AHU as opposed to the air ducts serving the CT1I was
done to ensure that all air entering the CT was treated and not mixed with untreated air. HAIs were
defined using National Health System Network (NHSN) criteria. MRSA and VRE screening is routine in
our hospital and “As” was defined as a positive following a negative screen. A six month period of HAI and
MRSA/VRE As were compared pre and post installation and the T unit was compared to the C unit.
Results:
Periods

HAIs

Patient Days

HAI rate

OR (CI)

CT11 Pre

19

2158

8.8

CT11 Post
CT10 Pre

9
26

1928
1854

4.6
14.0

1.89 (0.81,
4.53)

CT10 Post

20

1924

10.3

CT11 vs CT10 Pre
CT11 vs CT10 Post

1.35 (0.76, 2.41)

HAI rate
0.62 (0.33, 1.17)
HAI rate
0.45 (0.19,1.03)
All rates in #/1,000 pt-days

P value

MRSA As

MRSA A rate

0.16

4

1.9

0.38

3
1

1.5
0.5

2

1.0

0.16
0.06

MRSA A rate
MRSA A rate

OR (CI)

P value

VRE As

VRE A rate

OR (CI)

P value

1.0

20

9.3

0.07

0.52
(0.02,7.25)

1.0

8
7

4.1
3.8

2.25
(0.9,5.6)

15

7.8

3.44 (0.37,80.9)
1.5 (0.2,12.8)

0.38
1.0

1.19 (0.23,6.68)

VRE A rate
VRE A rate

0.5 (0.2,1.3)
2.4 (1.0,6.4)
0.5 (0.2,1.3)

0.16
0.05
0.21

Conclusions:
• CT11 HAI rate was reduced by 48% (8.8 vs 4.6) and the VRE A rate reduced by 56% (9.3 vs 4.1)
during the post period, MRSA A rate was unchanged (1.5 vs 1.9).
• VRE A rates were significantly lower in the T vs C unit in the post period and the HAI
rate trended towards significance. MRSA A was low in both time periods and in both
units.
• Ongoing analysis is planned and further investigation of this technology is merited.
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Kansas State University and Sandia Labs found that hydrogen peroxide gas technology
disinfected 99% of the H5N8 Virus on surfaces within two hours.
Dr. Marsden of Kansas State University also had this to say based on his research: Kansas State University
found that the hydrogen peroxide gas technology disinfected surfaces contaminated with MRSA (Methycillin
Resistant Staphylococcus Aureus), nonresistant Staphylococcus Aureus, E-Coli, Listeria Monocytogenes,
Candida Albicans, Stachybotrus Chartarum (Black Mold), Streptococcus, Pseudomonas, and Bacillus supp.
This study demonstrated microbial reduction on contaminated surfaces by 96.4% to 99.9% within the
first twenty four hours.

Effective at Reducing
Microbial
Populations on
Surfaces
Staphylococcus aureus:
Escherichia coli:
Bacillus spp

Listeria
monocytogenes
Candida albicans:
99.0%

Kansas State University

3

3
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SCIENTIFICSUMMARIES

CIMR Ductwork

CIMR Wall Mount

CIMR 2000
Bookshelf

CIMR 414
Hospitals/Schools/Offices

CIMR Cloud
Ceiling Mount

Killer Air Scrubber
with CIMR
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CIMR® WITH INOZATION HAS BEEN PROVEN EFFECTIVE IN THE
REDUCTION OF AIRBORNE CONTAMINANTS
CIRCA 2009
Reduction of Airborne Contaminants – testing conducted by
UNIVERSITY OF CINCINNATI

SCIENCE SUMMARIES: REDUCTION OF AIRBORNE CONTAMINANTS

REDUCTION

Baseline Concentration

CIMR plus Bi-polar and Radial Ionization

In only 30 minutes our technology reduces over 90% of the
contaminants in the air - which is 50 times more powerful than
normal HVAC filtration

Results based on laboratory testing. Scientific testing has demonstrated the use of CIMR® Technology to substantially reduce airborne and surface contaminants.
Field results may vary based on environmental conditions. These results have not been certified by the FDA.

5
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CIMR® HAS BEEN PROVENEFFECTIVE IN FDA-COMPLIANT LAB TESTING
AGAINST GRAM-POSITIVE AND GRAM-NEGATIVE BACTERIA.
MID 2019

Reduction of Airborne Contaminants Staphylococcus

SCIENCE SUMMARIES: REDUCTION OF AIRBORNE CONTAMINANTS

epidermidis – Gram-positive Bacteria

OVER
of Staphylococcus Epidermidis
in only 60 minutes!

Reduction of Airborne Contaminants Erwinia herbicola –
Gram-negative Bacteria

OVER
60 minutes!

Results based on laboratory testing. Scientific testing has demonstrated the use of CIMR® Technology to substantially reduce airborne and surface contaminants.
Field results may vary based on environmental conditions. These results have not been certified by the FDA.
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CIMR® HAS BEEN PROVEN EFFECTIVE IN FDA COMPLIANT LAB TESTING AGAINST MS2 RNA VIRUS
AND DNA VIRUS. MID 2019 (MS2 is used a surrogate for Corvid 19 tests)

Reduction of Airborne Contaminants MS2
bacteriophage RNA Virus

SCIENCE SUMMARIES: REDUCTION OF AIRBORNE CONTAMINANTS

OVE
R

Reduction of Airborne Contaminants
Phi-X147 bacteriophage DNA Virus

OVER
of Phi-X147 Bacteriophage
in only 60 minutes!

Results based on laboratory testing. Scientific testing has demonstrated the use of CIMR® Technology to substantially reduce airborne and surface contaminants.
Field results may vary based on environmental conditions. These results have not been certified by the FDA.
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Verification of the Effectiveness of CIMR®
Technology in Decontamination ofSARS-CoV-2
Draft Final Report
July 8, 2020
The CIMR Technology is a portable air purification system. The CIMR system generates powerful
oxidants that rapidly destroy bacteria, virus and odors without the use of Chemicals. As air enters
the system, oxygen and water molecules in the air enter the unit through a honeycomb matrix
which generates powerful oxidizers that are released back into the room which destroy biological
bacterial and viral contaminants.
In the test was a comparative on multiple sample test to determine the average rate of kill of
SARS-CoV-2. To make the test more realistic to normal conditions the Sars-CoV-2 was dried in a
solution which worked like a biofilm over the Virus make more difficult to kill. For the CIMR to
kill the virus it had to go through a biofilm and then kill the virus. The test characterization was
to prove that a single portable air purification system could decontaminate a surface from an
envelope virus (ARS-CoV-2) strain. Testing of the unit showed substantial viral reduction on SarsVoV-2 on test coupons for both the 3 hour and 6 hour test with results of 93.27% and 97.95
respectively.
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SCIENCE SUMMARIES: REDUCTION OF AIRBORNE CONTAMINANTS

CIMR® HAS BEEN PROVEN EFFECTIVE IN FDA
COMPLIANT LAB TESTING AGAINST FUNGAL SPORE
MOLD AND BACTERIAL SPORE MOLD.
MID 2019
Reduction of Airborne Contaminants Aspergillus Niger (Fungal Spore Mold)

OVER 99.99%
of Aspergillus Niger in only
60 minutes!

OVER
60 minutes!

Results based on laboratory testing. Scientific testing has demonstrated the use of CIMR® Technology to substantially reduce airborne and surface contaminants.
Field results may vary based on environmental conditions. These results have not been certified by the FDA.

8
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Hi-Tech Solutions

Continuous Infectious Microbial
Reduction (CIMR ®) Overview

CIMR: Hydrogen

CIMR®
Infection
Control
Technology
continuously
disinfects viruses, bacteria, mold
and other fungi by producing
0.02 ppm or .000002% of
hydrogen peroxide gas from
oxygen and water vapor in the
air. At the heart of the CIMR® process is a Photo Catalytic process that produces a gaseous Hydrogen
Peroxide. The technology is effective against microbes both in the air and on surfaces because the
hydrogen peroxide molecules have both localized positive and negative charges; they are literally drawn
to viruses and bacteria by electro-static attraction, it works by creating 0.02 parts per million (ppm) of
hydrogen peroxide gas from the oxygen and humidity already in the air. The hydrogen peroxide gas is
then supplied to the areas where it diffuses everywhere that air travels, disinfecting microbes in places
that other technologies can’t even reach (CIMR Tech, 2018).

Peroxide Safety

Hydrogen Peroxide Levels as a Naturally Occurring Chemical
Hydrogen peroxide (H2O2) is a naturally occurring chemical and in a gaseous state considered a key
component of lower atmospheric photochemical reactions. Samples of H2O2 extracted from the
atmosphere (specific location not stated) have been reported ranging from 0.18 ppm to .005 ppm (IARC
1985). H202 concentration samples retrieved in the Los Angeles atmosphere were reported to range from
0.000001 ppm to .007 ppm (Sakugawa et al., 1992).
Hydrogen Peroxide as a Disinfectant
The Guideline for Disinfection and Sterilization in Healthcare Facilities, published in 2008 by the Center
for Disease Control (CDC), has supported proven methods for cleaning, disinfection and sterilization in a
healthcare environment using hydrogen peroxide. Using hydrogen peroxide gas plasma as a cleaning
agent is a new method that has recently been added to the guideline (Center for Disease Control, 2008).
When it comes to using H2O2 as an algaecide, fungicide, and bactericide, 1% per application has been
deemed safe to use. The Environmental Protection Agency (EPA) states that H202 has low toxicity and
rapid degradation, which means that there is no concern for cumulative effects of H2O2 with other
substances due to a common mechanism of action (Environmetal Protection Agency, 2000). According to
the Green Schools Initiative, H2O2 is one of the few disinfectants and sanitizers that has been registered
through the EPA and the California Disease Prevention Registry (CA DPR) as a safe cleaning agent. H2O2
has been recommended as a cleaning agent in schools against all others since it does not contribute to
asthma (The Green Schools Initiative and the Green Purchasing Institute, 2019).
Hydrogen Peroxide in the Workplace and in Homes
According to New Jersey Department of Health’s Hazardous Substance Fact Sheet, the Occupational
Health and Safety Association (OSHA), the National Institute for Occupational Safety and Health (NIOSH),
and the American Conference of Governmental Industrial Hygienists (ACGIH) all have confirmed that 1
ppm of H2O2 is the maximum safe amount for human exposure per 8 to 10 hour work shifts (New Jersey
Department of Health, 2016). 3 to 9% of H2O2 is also commonly found in households from medicinal use
and products such as hair and clothes bleach (Agency for Toxic Substances and Disease Registry, 2002).
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CIMR ® H2O2 Application
CIMR ® differentiates itself from its competitors by not only reducing air pollution, but reduces surface
contamination as well, even in hard-to-reach surfaces. As stated in the overview, CIMR ® only utilizes .02
ppm, which is substantially low compared to the approved 1 ppm OSHA, NIOSH and ACGIH standard. The
way CIMR ® is able to disinfect the air is that it produces the .02 ppm of H2O2 molecules from oxygen and
humidity already present in the atmosphere. The H2O2 is then delivered throughout the environment,
disinfecting and sanitizing the indoor air, including hard-to-reach places. The way the contaminants are
eliminated by the H2O2 electrostatic attraction process is that they are broken down safely into oxygen
and water vapor (Skalbimas be miltelių, 2018).
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CIMR Effectiveness in treating/Clean Evaporator Coils
IN HAVAC
Ten-year-old Evaporator Coil cautiously treated with CIMR.
Notice how clean the coil is after 10 years.
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Research Report – Evaluation of Continuous Infectious Microbial Reduction System (CIMR) for the
Inactivation of Influenza A H1N1 on Stainless Steel Surfaces
The Continuous Infectious Microbial Reduction System (CIMR) is a UV based technology designed to produce
low levels of vaporized Hydrogen Peroxide as an environmental antimicrobial treatment. The system does not
produce ozone. The antimicrobial effect is due to the germicidal properties of UV and vaporized H2O2.
Results and Discussion
Table 1. Average recoveries (Log CFU/cm2) of Influenza A H1N1on inoculated stainless steel coupons treated
using the CIMR Cell for periods of 0, 2, 4, 6, 8,
12 and 24 Hours.
Sample

Influenza A H1N1
Treated with NoOzone producing
Cell

Influenza A H1N1
Control
Log CFU/cm2

Log CFU/cm2
Initial – 0 Time

7.1

6.9

2 Hours

4.2

6.6

4 Hours

2.4

6.7

6 Hours

BDL

6.6

8 Hours

BDL

6.2

12 Hours

BDL

6.2

24 Hours

BDL

6.3

Table 1 summarizes the results of the preliminary study. The study demonstrated the effectiveness of the CIMR
Cell for 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.

P a g e 25 | 66

Evaluation of the Efficacy of CIMR® verses Ecoquest's low ozone System in Reducing Murine Norovirus Titers
Performed by Dr. Lela Riley, RADIL LLC, Columbia MO
November 18, 2008
To assess efficacy of the CIMR® and EcoQuest's Low‐Oxidation (ozone) 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 steel 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
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.
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Results
The following tables summarize the results of these tests.
Table 1. Reduction in Murine Norovirus Titer Following CIMR® Treatment
Stainless steel
Treatment
time

Untreated
(TCID50/ml)

0 hrs

1.2 x106

Carpet

Treated
(TCID50/ml)

Percent
decrease
from t=0

Untreated
(TCID50/ml)

Cloth

Treated
(TCID50/ml)

Percent
decrease
from t=0

1.6 x106

Untreated
(TCID50/ml)

Treated
(TCID50/ml)

Percent
decrease
from t=0

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

1 x102

99.9

<1 x103

>99.9

<1 x103

>99.8

24 hrs

1 x 103

<1 x103

8.6 x 102

Figure 1. Survival of MNV following CIMR® Treatment

Percent
Survival

Stainless
steel
Carpet
Cloth

0 hrs
Hrs

2 hrs

4 hrs

6 hrs

24
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Figure 2. Survival of MNV following Low‐
Oxidation(ozone)Treatment

Stainless steel
Treatment
time

Untreated
(TCID 0/ml)

0 hrs

1.6 x 105

Carpet

Treat d
(TCID50/ml)

Percent
decrease
from t=0

Untreated
(TCID50/ml)

Cloth

Treated
(TCID50 ml)

Percent
decrease
from t=0

2.8 x105

Untreated
(TCID50/ml)

Treated
(TCID50/ l)

Percent
decrease
from t=0

2.5 x 104

2 hrs

9.03 X103

94.4

9.5 x 104 66.1

1.4 x104

44.0

4 hrs

7.6 x103

95.3

2.8 x 104 90.0

8.6 x103

65.6

6 hrs

<1 x 102

>99.9

<1 x103

>99. 9

<1 x102

>99.6

<1 x 102

>99.9

<1 x103

>99.9

<1 x102

>99.6

9.3 x103

<1 x103

<1 x102

Stainless
steel

Percent Survival

24 hrs

Cloth

0 hrs
hrs

2 hrs

4 hrs

6 hrs

24
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Enhanced Environmental Cleaning with Hydrogen Peroxide (H2O2) Gas and the Effect on
Hospital-Acquired Infection (HAI) Rates and Acquisition of Methicillin Resistant Staph
Aureus (MRSA) and
Vancomycin Resistant Enterococci (VRE)
S Silvestri and CA Muto
University of Pittsburgh Medical Center, Pittsburgh, PA 15213
Presented at Fifth Decennial
International Conference on Healthcare-Associated Infections March 18-22, 2010
Friday, March 19, 2010 -- Grand Hall (Hyatt Regency Atlanta)
Sandra Silvestri, BSN, RN, CIC, University of Pittsburgh Medical Center, Pittsburgh, PA Sam
Krautz, BA, University of Pittsburgh Medical Center, Pittsburgh, PA
Edward Dudek, BS, University of Pittsburgh Medical Center, Pittsburgh, PA
Carlene A. Muto, MD, University of Pittsburgh Medical Center, Pittsburgh, PA
Background: The University of Pittsburgh Medical Center, Presbyterian is an 766-bed tertiary care facility. The
Cardiac Thoracic intensive critical care (CTICU) consists of 2 units: CT10 & CT11, each with 10 beds and
similar populations. In 7/08, the CIMR™ Infection Control Technology was installed in CT11. This
technology is an ozone-free process that continuously disinfects viruses, bacteria, mold, and other fungi by
producing 0.02 ppm of hydrogen peroxide (H2O2) gas from oxygen and water vapor in the air. This methodology found that within 24 hours, 96.4% to 99.9% microbial reduction was noted of surfaces contaminated with
Staphylococcusaureus, E-Coli, Listeriamono cytogenes, Candidaalbicans, Streptococcus, and Pseudomo- nas and
thereafter new microbe reduction was virtually instantaneous. (Kansas State University and Sandia Labs)
Methods: CT11 was selected as our test (T) unit where on average 59% of patients were colonized with at least 1
significant pathogen. CT10 served as the control (C) unit. The unit was installed in the air handler unit (AHU).
Positioning the H2O2 unit in the AHU as opposed to the air ducts serving the CT11 was done to ensure that
all air entering the CT was treated and not mixed with untreated air. HAIs were defined using National Health
System Network (NHSN) criteria. MRSA and VRE screening is routine in our hospital and “As” was defined as a
positive following a negative screen. A six month period of HAI and MRSA/VRE As were compared pre and post
installation and the T unit was compared to the C unit.
Results:
Periods

HAIs

Patient Days

HAI rate

OR (CI)

CT11 Pre
CT11 Post

19

2158

8.8

9

1928

4.6

1.89 (0.81,
4.53)

1854

14.0

1924

10.3

26
CT10 Pre
20
CT10 Post
CT11 vs CT10 Pre
CT11 vs CT10 Post

HAI rate
HAI rate

1.35 (0.76, 2.41)
0.62 (0.33, 1.17)
0.45 (0.19,1.03)

P value
0.16
0.38
0.16
0.06

MRSA As

MRSA A rate

4

1.9

3

1.5

1

0.5

2

1.0

MRSA A rate
MRSA A rate

OR (CI)
1.19 (0.23,6.68)

P value

VRE As

VRE A rate

OR (CI)

P value

1.0

20

9.3

0.07

8

4.1

2.25
(0.9,5.6)

7

3.8

0.5 (0.2,1.3)

0.16

15

7.8
2.4 (1.0,6.4)
0.5 (0.2,1.3)

0.05
0.21

0.52
(0.02,7.25)

1.0

3.44 (0.37,80.9)
1.5 (0.2,12.8)

0.38
1.0

VRE A rate
VRE A rate

All rates in #/1,000 pt-days

Conclusions:
•

CT11 HAI rate was reduced by 48% (8.8 vs 4.6) and the VRE A rate reduced by 56% (9.3 vs 4.1) during the
post period, MRSA A rate was unchanged (1.5 vs 1.9).

•

VRE A rates were significantly lower in the T vs C unit in the post period and the HAI rate trended
towards significance. MRSA A was low in both time periods and in both units.

•

Ongoing analysis is planned and further investigation of this technology is merited.
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University of Pittsburgh Medical Center
S Silvestri and CA Muto
University of Pittsburgh Medical Center, Pittsburgh, PA 15213

Abstract
Background: The University of Pittsburgh Medical Center, Presbyterian is a 766-bed tertiary care facility. The Cardiac
Thoracic intensive critical care (CTICU) consists of 2 units: CT10 & CT11, each with 10 beds and similar populations. .In 7/08,
the CIMR™ Infection Control Technology was installed in CT11. This technology is an ozone-free process that continuously
disinfects viruses, bacteria, mold, and other fungi by producing 0.02 ppm of hydrogen peroxide (H 2O2) gas from oxygen
and water vapor in the air. This methodology found that within 24 hours, 96.4% to 99.9% microbial
reduction was noted of surfaces contaminated with Staphylococcusaureus, E-Coli, Listeriamono cytogenes, Candidaalbicans, Streptococcus, and Pseudomonas and thereafter new microbe reduction was virtually instantaneous. (Kansas State
University and Sandia Labs)
Objective: It was hypothesized that HAIs andMRSA/VRE acquisitions (As) would decrease if H 2O2 disinfectant was
employed. To test this technology in a health care setting, a test unit was selected and the H2O2 unit was installed.
Methods: CT11 was selected as our test (T) unit where on average 59% of patients were colonized with at least 1 significant
pathogen. CT10 served as the control (C) unit. The unit was installed in the air handler unit (AHU). Positioning the H2O2
unit in the AHU as opposed to the air ducts serving the CT11 was done to ensure that all air entering the CT was treated
and not mixed with untreated air. HAIs were defined using National Health System Network (NHSN) criteria. MRSA and
VRE screening is routine in our hospital and “As” was defined as a positive following a negative screen. A six month period
of HAI and MRSA/VRE As were compared pre and post installation and the T unit was compared to the C unit.
Results: See Results Table
Conclusions:
1. CT11 HAI rate was reduced by 48% (8.8 vs 4.6) and the VREA rate reduced by 56% (9.3 vs 4.1)
during the post period, MRSA A rate was unchanged (1.5 vs 1.9).
2. VREA rates were significantly lower in the T vs C unit in the post period and the HAI rate trended
towards significance. MRSA A was low in both time periods and in both units.
3. Ongoing analysis is planned and further investigation of this technology is merited.

Setting

# Beds

•

University of Pittsburgh Medical Center (UPMC)

•

Presbyterian Campus (PUH)

ICU

•

# Patient care
areas
9

156

Non-ICU 589

25

CT10

745-bed tertiary care teaching hospital

CT11

The Cardiac-thoracic intensive critical care (CTICU)
consists of 2 units, each with 10 beds and similar populations.
•

Background
•
•
•
•

University of Pittsburgh
House wide VRE HAI rates 1999 - 2008
By 2004, the VRE HAI rate was reduced by 70%.
By 2005, the MRSA HAI rate was reduced by 74%.

VRE Rate (/1,000 pt days)
days)

1.1
1
0.9
0.8

0.51

0.5
7

0.
5

0.7
0.6

–
–

These low rates have been sustained.
However more VRE/MRSA HA C and HAIs occurred in
ICU patients than ward patients.

MRSA Rate (/1,000 pt

1.2

0.3
6

0.5

0.2
9

0.2
1

0.4
0.3
0.2
0.1 1999
0

2000

2001

2002

2003

2004

2005

2006

2007

2008
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Background
H2O2 as a Vapor Disinfectant

•
–
–
–
–

Oxidizing agent that degrades to water, O2 and free hydroxyl radicals
Causes destruction of bacterial cell membranes
Oxidation of coenzyme A
Leakage of K+ ions
Denatures DNA/RNA causing fatal errors

Background
A New Technology for Healthcare Application
•
•
•

Used in healthcare and pharmaceutical industry for bio-decontamination of rooms, labs or whole patient care areas
Hazardous to the respiratory tract so OSHA sets allowable limits 1ppm over 8 hour time period
Currently, two decontamination methods are commercially available:

–
–
•

30% Liquid H2O2
H2O2 Vapor Emission - 0.02 ppm continuous vapor
Useful technology to be familiar with when a need arises

Background
What is Superoxide Technology?

- use of product names does
not indicate endorsement

•
Ozone free process that continuously disinfects viruses, bacteria, mold, and other fungi by producing 0.02 ppm of hydrogen peroxide (H2O2) gas from
oxygen and water vapor in the air.
•
96.4% to 99.9% microbial reduction was noted of surfaces within 24 hours
•
The process is 'residue-free', breaking down to water vapor and oxygen - hence representing an extremely “green” or environmentally friendly biocide.
Environ Sci and Tech 2007;41:606-612

H2O2 Continuous Vapor Emission
•
–
–

This technology combines UV lamp radiation with TiO2 photoxidation
UV lamp lasts for 36 months
Produces H2O2 /free radicals from humidified air
– Requires no renewable H2O2 source
–
Odorless
–
No OSHA exposure issues
◦
Safe to use in occupied areas (patient rooms)
◦
1 H2O2 molecule/10-6 O2 molecules
•
Reduces free particles in air and chemically inactivates viable pathogens
•
University of Kansas/ University of Cincinnati
–
Demonstrated 75-90% inactivation of viral /bacterial bio-aerosols
◦
MRSA
◦
Bacillus spp.
◦
Pseudomonas
◦
Mold and viruses
◦
Untested against C. diff
•
Installation
–
Wall mounted unit for an single room
–
Large unit placed in air handler

Enhanced Environmental Cleaning with Hydrogen Peroxide (H2O2) Gas and the
Effect on Hospital-Acquired Infection (HAI) Rates and Acquisition of Methicillin
Resistant Staph

Objective
•

It was hypothesized that HAIs and MRSA/VRE acquisitions (As) would decrease if H2O2 disinfectant was employed.

•

To test this technology in a healthcare setting, a test unit was selected and the H2O2 unit was installed.

Methods
•

HAIs were defined using National Health System Network (NHSN) criteria.

•

MRSA/VRE acquisition was defined as a positive following a negative screen.

•

Study Design - Observational X 1 year.

•
–

Study Unit = CT11
On average 59% of patients were colonized with at least 1 significant pathogen.

•

Control Unit = CT10

•
Study Period = 2 - 6 month periods.
–
Period 1 - 1/08-7/08
–
Period 2 - 1/09-7/09
•
In 7/08, the unit was installed in the air handler unit (AH) that serves CT11.
–
Placement in AH as opposed to the air duct was done to ensure that
all entering air was treated and not mixed with untreated air.
•
Outcomes
–
All HAIs.
–
MRSA/VRE acquisitions.
–
Comparisons
•
CT 11 vs. CT10
•
CT 11 pre and post installation.

Results
Periods

HAIs

Patient Days

HAI rate

OR (CI)

CT11 Pre
CT11 Post

19
9
26

2158
1928
1854

8.8
4.6
14.0

1.89 (0.81,
4.53)

1924

10.3
HAI rate
HAI rate

CT10 Pre
20
CT10 Post
CT11 vs CT10 Pre
CT11 vs CT10 Post

1.35 (0.76, 2.41)
0.62 (0.33, 1.17)
0.45 (0.19,1.03)

P value

MRSA As

0.16

4
3
1

0.38
0.16
0.06

MRSA A rate OR (CI)
1.9
1.5
0.5

2
1.0
MRSA A rate
MRSA A rate
All rates in #/1,000 pt-day

P value

1.19 (0.23,6.68)

1.0

0.52
(0.02,7.25)

1.0

3.44 (0.37,80.9)
1.5 (0.2,12.8)
s

0.38
1.0

VRE As

VRE A rate

20
8
7

9.3
4.1
3.8

15
VRE A rate
VRE A rate

7.8

OR (CI)

P value

2.25
(0.9,5.6)

0.07

0.5 (0.2,1.3)

0.16

2.4 (1.0,6.4)
0.5 (0.2,1.3)

0.05
0.21

HAIs Pre/Post CT11 vs CT10
16

•
–

CT11 vs CT10
HAI rates decreased in both units but the reduction was larger in CT11

12

14

10

PER 1,000 PT.
DAYS

CT11 pre/post
HAI rate was reduced by 48% (8.8 vs 4.6)
MRSA A rate was unchanged (1.5 vs 1.9)
VRE A rate reduced by 56% (9.3 vs 4.1)

2

10.
3

8.8

4.6

1.9

1.8

1.5

1.6
1.4
1.2

per 1.000 pt.
days

•
–
–
–

14

1

1
0.8

0.5

0.6
0.4

–

MRSA Awas low in both time periods and in both units.

–
◦
◦

VRE A rates
More than doubled in CT10
Reduced by >50% in CT11

0.2
0

10

9.3

9
8
7

per 1,000 pt.
days

6
5

3.8

4
3
2
1
0

Conclusions
•

Superoxide technology appeared to be effective at lowering rates of HAIs and MDRO acquisitions.

•

Ongoing analysis is planned and further investigation of this technology is merited.

CT11

CT10

Austin ISD
CIMR 414
Project
Abstract
In a school environment, viruses, mold, bacteria and many other biological pathogens thrive,
causing issues such as student and teacher absenteeism, more asthmatic and allergic triggers,
higher maintenance cost, loss of energy savings, lower grades and poor public image. This paper
reports on a groundbreaking technology has been proven to greatly reduce environmental factors
which affect indoor air quality. This paper explains how the Continuous Infectious Microbial
Reduction (CIMR) 414 was able to convert heavily polluted air and sufaces of papers, cardboard
boxes and electrical equipment, in a non-conditioned space into a safe and overall clean
environment in Austin ISD’s Document and Electronics Storage Room in the lower floor of the
parking garage. A brief explanation of Austin ISD’s background is given along with an Introduction
to the CIMR technology and the story of the study from beginning to end. This paper will end with
a data analysis of the air quality readings before and after the CIMR 414 installation. The study
demonstrates that CIMR 414 can completely turn around an unbreathable environment into a safe
and breathable one and was able to maintain the safe environment under many different weather
conditions.
Austin ISD Background
The Austin Independent School District serves over 80,100 students from 130 different ethic
groups and employs 5,541 teachers among its 130 campuses. Throughout the massive student
population, AISD can proudly say that the graduation rate is at a high 90.7% (AISD, 2018).
According to the states test scores 75% of students are at least proficient in math and 72% in
reading. According to Niche.com, AISD was given a C+ for its Health & Safety (Niche.com, 2018).
The goal of this study was to prove that the cimr technology has the ability to stabilize and control
air spaces as well as paper documents and boxes in non-conditioned spaces. The area choose was
a parking garage were document were stored on the bottom floor in a non-condition space. The
Locker cage room had massive holes in the walls which were exposed to wet, dark dirt surfaces.
The test area where the paper documents and card board boxes were store were subject to change
in environmental conditions and well as bugs and pest of all types. This grade can be reflected on
the condition that the parking garage was in when the CIMR 414 testing first started, as described
later on.

Continuous Infectious Microbial Reduction (CIMR) 414 Introduction
At the core of 414 is CIMR®, a technology that kills viruses and bacteria, mold and germs in homes
and buildings. The core technology of CIMR® is patent-pending, commercially available and
inexpensive to operate and install. CIMR® works by creating 0.02 parts per million (ppm) of nonaqueous hydrogen peroxide (H2O2) from the oxygen and humidity that already exists in the air,
therefore requiring no consumable supplies. CIMR® then diffuses everywhere air travels,
continuously disinfecting microbes in places that traditional methods cannot reach. CIMR creates
no ozone or harmful side effects and is safe for humans and animals.
CIMR is university and field tested in real-world cases. Kansas State University tested CIMR®
technology and demonstrated its ability to disinfect 96.4% to 99.93% of viruses, bacteria, and
mold spores on surfaces within two hours. Over 200 field tests in real life situations prove the
technology works every time. The results illustrate that buildings can be stabilized, sanitized, and
allow people to move back into their homes, businesses, and work within a few days after a major
natural disaster.
CIMR® has been tested in hospitals, nursing homes, military bases, border security, residential
housing, commercial buildings, and school districts. Here is a partial list of clients:
•
Corpus Christi Naval Air Station, Fort Hood Army Base, Bolling Airforce Base
•
Homeland Security (multiple Locations)
•
Spindletop Museum, National Historical Society, Lamar University
•
MHMR (Texas based Institution), Port Arthur Armory
•
Pine Forest Baptist Church (60,000 sf facility under 24” of water with Hurricane Harvey)
•
FEMA (multiple locations)
The CIMR 414 is an infection control technology that continuously destroys microbes such as
viruses, bacteria, mold and other fungi in the air and any surface. The key to its effectiveness is the
safe utilization of hydrogen peroxide gas from oxygen and water vapor. A few of its many benefits
are decreased costs in businesses, quick ROI’s, increased indoor quality for employees and
customers, and many more! The product is made of hospital grade stainless steel. The system can
cover areas measuring anywhere from 3,000 to 16,000 square feet and also comes with a three
year warranty.
Austin ISD Project
The purpose of the CIMR 414 testing that was executed in partnership with Austin ISD was to
demonstrate the abilities and benefits of the technology’s purpose. The testing area was within a
parking garage used to store student records in filing cabinets along with computers and other
electronics. The area was in such poor condition due to water leaks, mold and moisture. The area
could not be entered without a mask as it was deemed hazardous and AISD only allowed entry of
15-20 minutes per person per day.
One CIMR 414 was leased to AISD for three months to treat the 6,000 square foot space. The
progress of the air quality was monitored by AirAdvice air quality monitors to assess monthly data.
Within 30 days of the testing, the air quality was improved by 75%. At the end of the three month
lease, air quality was fully restored.

Austin ISD was beyond satisfied with the performance of the CIMR 414 that they created a policy
stating that the technology would be used for any future water damage for any AISD building.
Air Quality Data Analysis
Passive Mycometer Air Value (MAV/m3) measures as the following:
A (Good Air Quality) = Suggested<50
B (Marginal Air Quality) =Suggested>50<300
C (Poor Air Quality) =Suggested>300
The testing was initiated on November 2, 2017. Samples were taken from three locations: desk in
file room, file room-return, and the garage as a baseline. Shown in Table 1 are the results from
the initial sampling of these areas:

Table 1: Initial air quality readings

Air quality result categories were all C’s- Poor Air Quality.

The three samples that were acquired all measured with air value grades of C’s, all having an air
value above 300. This type of air quality can raise health concerns like the “sick building
syndrome”, which can cause health issues such as headaches, nausea, itchy skin, etc. These
symptoms are usually caused by high carbon dioxide levels. High carbon dioxide levels are usually
caused by having poor ventilation, which was the case in the storage room. Another contributor to
the poor air quality in the storage unit was the high level of particles, which is usually caused by
excessive particulate sources and poor heating and cooling systems. One more contributor that
was found was the relative humidity (RH) of the room. Factors such as standing water and leaky
pipes/faucets are the causes of high RH levels. All of these factors were discovered by AirAdvice
between November 4, 2017 and November 13, 2017. Below are the exact readings and
explanations for the three contributors described above, labeled Figures 1, 2, and 3:

Figure 1:

Figure 2:

Figure 3:

Thirty days after retrieving the initial air quality samples and installation of the CIMR 414, air
quality data was analyzed again. The results are shown in Table 2 below:
Table 2:

In just thirty days, air quality was measured as “Below Detectable Limits (BDL)”, which resulted
in a Result Category of an “A” for all three testing areas. In other words, air quality was fully
restored and safe to breathe again. Tables 3 and 4 below are air quality samples taken on
December 18, 2017 and March 19, 2018, respectively, to ensure the continous benefits of the
CIMR 414:
Table 3:

Table 4:

Again, the air value for all three areas remained with results of an “A”. This proves that CIMR 414
continues to maintain clean and safe air.

Conclusion
The CIMR 414 Technology proved to be successful beyond anyone’s expectations despite the
amount of moisture vapor, area exposed to wet soils, temperature variations, car exhaust, etc.. in
an non-conditioned test area. This study proved CIMR ability to improve and maintain excellent
air quality in a harsh non-conditioned environment. Austin ISD has faced issues such as student
and teacher absenteeism due to them getting sick and other related reasons. CIMR 414
technology can help reduce absence and provide a safe and healthy environment for any AISD
stakeholder ranging from students to faculty and staff.

Appendix A
AirAdvice Graph Readings between January 30, 2017 to March 20, 2017.
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Public Health & Infection Control: How Does Your EVS Team
Rate?
Crothall’s EVS teams join our clients on the front lines in the battle to protect the public from infectious
diseases, such as SARS and MDR-TB, through thorough planning and training of clinical and non-clinical staff
members.
"This situation was one in which we wanted to assist in any way that we could. Supplying access to the CIMR
technology was a logical approach to meeting this public health threat." - Bobby Kutteh, CEO, Crothall Services
Group
It is no secret that hospitals and other healthcare facilities participate in extensive and thorough pre-planning
for a public health crisis.What many fail to recognize is how important non-clinical areas of the organization
are to the successful management of just such an occurrence. Environmental Services, Patient Transportation,
and Facilities Engineering and Maintenance must all be part of a comprehensive infection control plan in order
to successfully protect all of us from harm.
The First Step - Planning & Training
While planning at the administrative level is important for the management of a potential pandemic,
ultimately what occurs at the patient level will determine the success of the outcome. According to the
Centers for Disease Control and Prevention, it is imperative that each organization's plan include
multidisciplinary coordinated teams. This includes epidemiology and infection control leadership, but also
administration, clinical, communications, security, environmental, and engineering representation as well.
When planning for an isolation area, it is important to be sure that the following is considered:
• Airborne isolation capacity exists
• Location of necessary equipment and supplies
• Placement of waste and linen receptacles
• Establishment of traffic and work patterns that facilitate containment
• Transportation protocols for infected patients
• Physical barriers erected to ensure containment
PPE equipment location and restocking Both clinical and non-clinical staff members must receive appropriate
training based upon the organization's infection control plan. Universal precautions must be stressed, along
with training in the use of PPE and other hygiene equipment provided to personnel. Specialized training for
healthcare workers performing aerosol-generating procedures, as well as for designated Environmental
Services staff, must be made available and practiced on an ongoing basis. Crothall provides extensive infection
control to each of our employees and has recently created an Infection Control Committee that will continually
monitor not only training, but also regularly review policies and procedures, making necessary changes as
warranted.
Crothall's Experience Protects the Public
Several times in the past five years, Crothall personnel have been involved in the support of facilities facing
health crises. Most recently, the EVS teams sprang into action when the first U.S. Government-ordered
quarantine since 1963 took place at Grady Memorial Hospital in Atlanta, GA. A man with a dangerous form of
TB was placed in isolation after completing a trans-continental journey that took him through at least three
countries and several long plane rides. Tuberculosis is a disease that can be transmitted from person to person
through the air, and is normally treated with antibiotics. In this case, the patient was infected with MDR-TB,
which is extensively resistant to many of the drugs known to be effective against other forms of the disease.
The actions of all of Grady's personnel, both clinical and support-based,were crucial to the successful
containment of the disease.

"We knew what we had to do in order to ensure the safety of the patients, staff, and public in this situation,"
said Debby Biller, EVS Manager. "We fell back on the plan that was established in conjunction with the team at
Grady, and got to work making sure that there was a consistent level of service throughout the length of this
particular patient's stay." Isolation cleaning consisted of daily and terminal cleaning by the appointed EVS staff,
and included such things as bedrails, tables, trays, toilets and bathroom fixtures, knobs, and any other exposed
surfaces. All patient care equipment was cleaned on a continual basis, and was thoroughly disinfected prior to
removal from the isolation unit. All waste was considered infectious and was disposed of according to the
hospital's infectious waste policy.
Along with the negative ventilation protocol that was initiated by the facilities team at Grady, Crothall supplied
two CIMR air and surface ventilators. Designed to kill more than 90% of all airborne viruses and bacteria within
an hour, this system is one of the most efficient means available to stop the spread of infection within clinical
settings. According to Bobby Kutteh, CEO of Crothall Services Group, "This situation was one in which we
wanted to assist in any way that we could. Supplying access to the CIMR technology was a logical approach to
meeting this public health threat."

