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COVID-19 was first identified in December 2019. Since then, 
knowledge is rapidly expanding about SARS-CoV-2, the 
virus responsible for this virulent global pandemic, leaving 
no continent untouched. 

While the number of new COVID-19 infections continues 
to increase at an alarming rate in all 50 states in the US 
by December 2020, testing and targeted treatments have 
been developed,  dramatically reducing severity and death. 
Results from vaccine trials are encouraging; however, it 
will likely be well into 2021 before acquired immunity from 
vaccination  and naturally acquired immunity from prior 
infection will generate the herd immunity that will stop the 
spread of the virus.    

Prolonged close contact with droplets and aerosols from 
persons infected with SARS-CoV-2, have been implicated 
in the spread and transmission of the virus from person 
to person.  As evidence mounts that aerosol transmission 
may be a major transmission route, guidelines from various 
groups and organizations encourage use of masks, frequent 
handwashing and social distancing as key precautions. (1-4)

What is known as the viral load (amount of virus in bodily 
secretions) tends to be heaviest and most infectious in the 
earliest phase of infection. A recent study shows that SARS-
CoV-2 emission from the breath of infected persons in the 
pre-symptomatic and early symptom period was up to 105-
107 viruses per minute. (5) Transmission of the disease can 
be caused by exposure to an early-stage infected person for 
as little as 10-15 minutes, or even less, emiting about 10,000 
virus particles.    

A variety of measures are available to reduce the risk of 
transmission. Along with private protection equipment 
(PPE), proper ventilation and filtration, de-densifying air is 
critical to minimizing the spread of SARS-CoV-2.  This paper 
showcases CASPR (Continuous Air and Surface Pathogen 
Reduction), a novel technology that significantly reduces 
respiratory pathogens, including SARS-CoV-2, in the air and 
on surfaces.

A. EVIDENCE FOR AEROSOL
TRANSMISSION OF SARS-CoV-2
and OTHER RESPIRATORY
PATHOGENS IN SHARED
INDOOR ENVIRONMENTS:
(restaurants, cruise ships,
schools, camps, contact sports,
health care facilities, meat
packing, houses of worship).
Airborne particles, particularly in enclosed environments, 
are the primary source of transmission of SARS-CoV-2 (6 
-9). Being close to and “sharing air” with an infected person,
especially if this person is speaking, coughing or singing, is
a risk. Various studies demonstrate high transmission rates
of the virus in indoor spaces. Cruise ships  were one of the
first of many venues in which crowded indoor environments
with shared air are implicated in the spread of the virus from
person to person (10).

To reduce transmission of SARS-CoV-2, masks should be 
worn and when possible, crowded indoor spaces avoided. 
This includes public transportation (buses, trains, subways 
and planes); community gathering spots (shopping malls, 
bars and restaurants, movie theatres, houses of worship); 
and other crowded work or school environments (nursing 
homes, colleges and universities, sports events, meatpacking 
plants, prisons, hospitals). 

Ventilation and air flow are known to be a factor in 
transmission of  SARS-CoV-2. In at least one study of 
a restaurant in Guangzhou, China (11), patrons seated 
downwind from the table with an infected person became 
infected, while other patrons did not. Another study 
reported rapid spread among choir members in Washington 
State, USA (12) together for a few hours, without identifying 
a  symptomatic person. Although droplet and surface 
precautions were used, 53 of 61 people were infected. High 
occupancy, poor ventilation and forceful speaking and 
singing may have increased the indoor risk of transmission 
in this outbreak. (13)
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Diagram: National Library of Medicine   
https://www.ncbi.nlm.nih.gov/corecgi/tileshop/tileshop.fcgi?p=PMC3&id=309053&s=105&r=1&c=1

B. Transmission Dynamics:
Droplets (like rain) and Aerosols
(like smoke) transmit SARS-
Co-V2; these can be reduced, but
not eliminated, with ventilation,
filtration and air purification.

Exhaled breath from an infected person is the most 
significant way in which the virus, SARS-CoV-2, is shed, 
accumulates in the air and is transmitted to others. Shared 
air explains cluster infections or outbreaks and the speedy 
progression of the pandemic. While enhanced ventilation 
and the use of face masks minimize the risk of infection by 
airborne SARS-CoV-2 viruses, de-densifying contaminated 
air and surfaces is also a critical part of risk reduction.  
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How do we limit the spread of 
SARS CoV-2? 
Adequate ventilation and room air exchanges of more than 
6 exchanges per hour are recommended for limiting the 
spread of SARS CoV-2. This will reduce risks, along with 
social distancing of greater than 6 feet and limiting the 
density of crowds within shared indoor space and even 
outside. 

A recent analysis of an outbreak on a 10-hour international 
flight indicates a high rate of transmission, 62%, or 12 out of 
16 business class travelers, from a source patient with early, 
symptomatic infection. (14)   

Minuscule respiratory droplets with a diameter of less than 
<5 micrometers (μm), are called “aerosols”(15). The 
size of the aerosols and droplets determines how 
long they remain in the air before falling down due 
to gravity. Larger droplets of 100 μm take about 
10 seconds to drop to the floor. On average, speaking 
and talking generate 5 μm aerosols , that from an 
approximate height of 5.3 feet, take an average of 9 
min to reach the ground (16). In some cases, these 
aerosols remain suspended or travel. 

Droplets that settle more slowly spread via air currents 
drawn from ventilation systems, or when people move in 
and out of a room, like a boat wake.  Guidance for social 
distance separation of 6 feet is based on best guesses. 
Some data suggest that smaller particles may travel much 
farther, landing on floors, down hallways and into airducts 
(17). 

Large exhaled droplets from an infected person may lodge 
on the mucous membranes of the nose and mouth and settle 
in the upper airway, although they often fall to the ground 
in seconds and within 6 feet of release. Smaller droplets or 
aerosols, less than <5 μm that travel like smoke through the 
air, may be inhaled  into the lower airway, causing breathing 
problems. Poorly ventilated areas will accumulate virus 
more easily (18-19). Aerosols are thought to be responsible 
for superspreading events (20-22). 

In summary, a person is far more likely to inhale an aerosol, 
than a droplet. While ventilation and filtration indoors will 
help, additional steps must be taken to purify and de-
densify the concentration of virus in small particle, “smoke-
like,” aerosols. Given the rapid spread of COVID-19, it is time 
to address aerosol transmission of pathogens and adopt 
risk reduction for indoor room air (22).

C. Enter CASPR Hospital-grade
Technology for Air Purification

CASPR is a continuous 
disinfection technology 
providing around-the-
clock disinfection of air and 
surfaces. This engineered 
solution provides a higher 
level of control than 
ventilation and filtration alone 
in indoor air environments

CASPR’s hospital-grade Medik product line was engineered 
for deployment in healthcare environments. CASPR’s high-
performance Medik in-duct units are placed in the ventilation 
ducts of preexisting air management or HVAC systems. 

Recognizing the need for more flexibility and accessibility 
of this technology, a cost-effective stand-alone version of 
this technology, the CASPR Compact was developed.  It 
continuously produces and dispenses ambient air enriched 
by gaseous oxidizing molecules and decomposes airborne 
pathogens from aerosols and droplets of all sizes in the air 
and on surfaces. 

CASPR  Compact is not a filtration device, does not dispense 
disinfection fluids, and is not intended to decompose 
pathogens in the unit or device. It is not designed to replace 
existing disinfection and personal protection measures and 
protocols. Rather, it is an additional risk reduction measure 
to minimize transmission of respiratory pathogens and 
other particulates in the air and on surfaces. 

CASPR’s hospital-grade technology is safe for use in 
occupied space and causes no damage to equipment in the 
environment. 

C. Enter CASPR Hospital-grade Technology for Air Purification
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How it works: Air passes through a honeycomb matrix 
coated with titanium dioxide (TiO2) and other reactive 
metals and is exposed to multiple wavelengths of ultraviolet 
light. This process, called photocatalytic oxidation (PCO), 
produces oxidizing molecules, including hydrogen peroxide 
(HP), H2O2, gas. Even at low concentrations, hydrogen 
peroxide (HP), H2O2 in its aqueous form, is a powerful 
disinfectant. Trace amounts of gaseous HP and other 
oxidizing molecules are very efficient in decomposing 
pathogens.  These oxidizing molecules are effective in 
reducing harmful viruses and bacteria in the air and on 
surfaces. CASPR’s hospital-grade systems have been proven 
to reduce pathogens by more than 99.96% in multiple 
clinical and laboratory tests (see section D below for detail).

It should be noted that the photocatalytic oxidation was 
originally developed by the National Aeronautics and Space 
Administration (NASA) for purifying ambient air in the Space 
Station. CASPR used NASA’s technology as a starting point 
to develop their own, proprietary photocatalytic process.

For optimal performance and circulation of oxidizing 
molecules, CASPR Compact should be placed at countertop 
level, closer to an air supply vent and away from air returns,.
never on the floor. Unobstructed airflow on the front and 
back of the unit is needed for proper use. Allow at least six 
inches from the back of the unit to the wall. On a shallow 
shelf, the unit should be turned sideways to accommodate 
airflow to ensure proper function. 

The manufacturer describes the requirements for effective 
operation of the unit as follows:

   Ensure air flow and circulation by leaving doors open 
in the treated area.

   Leave as much space as possible in front of the CASPR 
Compact, to enable the most efficient processing of 
the air.

   Never place the CASPR Compact on the floor. It must 
be positioned on a shelf or countertop, at least 36 
inches from the floor. 

  Electrical 120/220 VAC, 50/60 HZ 70 watts

  Mechanical adjustable fan 460 cfm

  Max temp. 150 F 

   Ensure a humidity level of at least 20% for the 
technology to work efficiently.

Safe in Occupied Spaces
The low concentrations of HP emitted by the CASPR 
Compact are safe and effective.  In fact, this percentage 
of HP is currently found in many medical and household 
products, e. g. cosmetics, toothpastes, and deodorants. 
HP is a reactive, short-lived polar substance that has no 
expected bioaccumulation in humans. In a risk evaluation, 
the Environmental Protection Agency (EPA) assumes a 
maximum half-life of half an hour for any residual HP vapor.    

D. How CASPR Compact
De-densifies air in small
indoor spaces with high
traffic or occupancy
Over time, both asymptomatic and symptomatic individuals 
with COVID-19 shed large amounts of SARS-CoV-2, spraying  
the air and surfaces dense with virus particles. During loud 
speaking, singing, coughing or sneezing, more virus may be 
shed. 

D. How CASPR Compact De-densifies air in small 
indoor spaces with high traffic or occupancy
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Low Concentration Provided by 
CASPR is Highly Effective 

Although the CASPR photocatalyst cells synthesize and 
dispense just traces of HP, the anti-microbial impact is 
highly effective. Testing in a controlled environment with a 
prototype of the CASPR Compact, (situated on a 
tabletop inside a modular room 8 ft from various pathogen 
carriers), indicates that the CASPR device materially 
reduces or eliminates microorganisms on surfaces. Results 
from a cycle of up to 24 hours show:

   bacteria on carrier surfaces were reduced over 
99.998%; 

   fungi were reduced over 95%; 

   Methicillin Resistant Staphylococcus (MRSA) was 
reduced over 99.98%;

   Influenza A (H1N1) was reduced over 99.93%:  and 

   MS2 (virus) was reduced over 99.993%. 

In a University of Wisconsin test, CASPR Compact + reduced 
SARS-C0V-2 by 99.991%. 

Simply, CASPR reduces the bioburden of pathogenic 
aerosols by cleaning and disinfecting environmental air 
and surfaces. Studies currently being conducted, with  
continuous CASPR’s hospital-grade catalytic converter 

decontamination in hospital patient rooms, indicate an 
average eight to ten-fold reduction in micro-burden over 
pre-activation baseline samples of high-touch points. 
These are frequently touched surfaces. Independent clinical 
studies of the effectiveness of the continuous disinfection 
technologies have shown at least a >3 log10 reduction in 
clinically relevant pathogens, associated with environmental 
contamination. 

CASPR Compact provides 
both air and surface 
disinfection on a continuous 
basis, including the 
decomposition of pathogens 
that remain once droplets 
settle, or after environmental 
cleaning and disinfection.

CASPR’s hospital-grade, no-touch disinfection technology 
requires no operator and provides continuous facility-wide 
reduction of microbiological-burdens. The system is proven 
in independent lab tests to effectively reduce clinically 
relevant pathogens like SARS-CoV-2, MRSA, Norovirus, 
Aspergillus Niger, Vancomycin Resistant Enterococci, 
Clostridium Difficile and other pathogens, before they 
spread. 

Summary of CASPR Compact attributes:

  Proven effective against SARS-CoV-2.

  Safe to use in occupied spaces. 

  Works on all surfaces, including floors. 

  Requires no operator and minimal maintenance. 

  Affordable and easy to install. 

  Effectively treats up to 1,500 square feet.

  Unit specific targeting of pathogens.

  Dimensions 12”H x 12” W x 9” D.

  Weighs only 10 pounds.

Low Concentration Provided by CASPR is Highly Effective 

http://www.2cmedtech.com
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E. Summary
Prolonged, close contact with infected individuals is known 
to be a risk factor for transmission of SARS-CoV-2, the 
virus that causes COVID-19. Infected individuals may shed 
from hundreds to millions of virus particles per minute. 
Aerosols containing these viruses can remain suspended 
for long periods of time, move with air currents, and can 
accumulate, or become dense with virus particles. Unlike 
the heavier droplets which fall to the ground or land on 
other surfaces, these aerosols can create unseen “smoke-
like” concentrations of virus, greatly increasing the risks for 
transmission of SARS-Co-V to another person.

While common sense dictates that aerosols are more likely 
to transmit infection, consensus on the risks of airborne 
transmission have only recently been confirmed. (1-22).  The 
exact risks are not yet known, but aerosols are a risk for 
acquiring COVID-19 infection.  

Adequate ventilation and filtration in indoor environments 
is essential to reducing risks from aerosols. The innovative 
hospital -grade CASPR technology de-densifies air, 
significantly reduces the bioburden and ensures greater 
safety. This CASPR Compact device is now available for 
smaller rooms and spaces, particularly those environments 
where ventilation and filtration cannot be adjusted. 
Especially in institutional settings or tall buildings where 
there is a central heating and air conditioning, the CASPR 
Compact is an effective risk reduction measure.     

CASPR Compact is a proven, safe, easy to use, low 
maintenance addition to the critical slate of risk reduction 
protocols. Along with other proven methods, such as  
wearing masks, distancing and disinfecting, this unit will 
greatly reduce risks for acquiring pathogens, such as SARS-
CoV-2, especially in small, contained areas or where central 
heating and air conditioning cannot be easily managed.

Appendix: 
Aerosol: Liquid or solid particles less than 5 μm 
(micrometers) in diameter which are small enough to stay 
airborne for an extended period of time.

Droplet or droplet nuclei: Smaller particles in aerosols 
that are 0.5 to 10 μm (micrometers) in diameter have the 
potential to enter the lungs and settle into the pulmonary 
alveoli.

Transmission: Like other coronaviruses, the primary 
mechanism of transmission of SARS-CoV-2 is via infected 

respiratory droplets, with viral infection occurring by direct 
or indirect contact with nasal, conjunctival, or oral mucosa, 
when respiratory particles are inhaled or deposited on 
these mucous membranes. Target host receptors are found 
mainly in the human respiratory tract epithelium, including 
the oropharynx and upper airway. The conjunctiva and 
gastrointestinal tracts are also susceptible to infection and 
may serve as transmission portals. (25)

Attack Rate: According to the Centers for Disease Control 
and Prevention, attack rate is often used as a synonym for 
risk. It is the risk of getting a disease during a specified 
period, such as the duration of an outbreak. Overall 
attack rate is the total number of new cases divided by 
the population. A secondary attack rate is sometimes 
calculated to document the difference between community 
transmission versus transmission of illness in a household, 
barracks or other closed population. (https://www.cdc.gov/
csels/dsepd/ss1978/lesson3/section2.html)

Herd Immunity: According to the Johns Hopkins Bloomberg 
School of Public Health, “When most of a population is 
immune to an infectious disease, this provides indirect 
protection — or herd immunity (also called herd protection) 
— to those who are not immune to the disease. For example, 
if 80% of a population is immune to a virus, four out of 
every five people who encounter someone with the disease 
won’t get sick (and won’t spread the disease any further). 
In this way, the spread of infectious diseases is kept under 
control. Depending how contagious an infection is, usually 
50% to 90% of a population needs immunity to achieve 
herd immunity.”

(https://www.jhsph.edu/covid-19/articles/achieving-herd-
immunity-with-covid19.html)
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