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Please Read Disclaimer

The information contained in this research paper is for general information purposes only and does
not form a position. The information provided in this research paper is an amalgamation of thoughts
and comparisons made by a voluntary group of individuals and groups to develop a working resource
for a comparison of various Air Filtration units.

|/we make no representation or warranty of any kind, express or implied, regarding the accuracy,
adequacy, validity, reliability, availability or completeness of any of the information within this
research paper

| / we do not express an opinion on the scientific position on the use and the requirement or the
suitability of any Air Filtration Unit. I/ we have not been able to obtain sufficient appropriate
evidence, or personal inspection of any units to provide a basis for an any opinion.

The information provided in this research paper is information only and not advice, it is provided
solely to enable you to make your own decision. Please carry out your own research on all scientific
papers and configuration of various units to create and form your own opinion. If you need specific
advice, please seek advice from a professional who is licenced to provide such advice. 1/We shall not
be liable or be held liable for any consequence in reliance of this research paper.
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Multiple Articles showing no real
evidence of Aerosol Spread

https://dentexhealth-

my.sharepoint.com/:f:/g/personal/rahul doshi dentex health/EpGvpRFoJEVApIN JPiN43gBeMi dPmPWeoBZNFXF
10QZQ?e=6JODMf



https://dentexhealth-my.sharepoint.com/:f:/g/personal/rahul_doshi_dentex_health/EpGvpRFoJEVApiN_JPjN43gBeMi_dPmPWeoBZNFXF1oQZQ%3Fe=6JODMf




Aerosol and Surface Stability of SARS-
CoV-2 as Compared with SARS-CoV-1

SARS-CoV-2 remained viable in aerosols throughout the duration of our
experiment (3 hours), with a reduction in infectious titer from 10ssto 1027
TCIDso per liter of air. This reduction was similar to that observed with SARS-
CoV-1, from 104.3to 103.5 TCIDso per milliliter

https://www.nejm.org/doi/full/10.1056/NEJMc2004973?query=featured coronavirus



https://www.nejm.org/doi/full/10.1056/NEJMc2004973%3Fquery=featured_coronavirus
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https://www.nature.com/articles/sj.bdj.2010.975



https://www.nature.com/articles/sj.bdj.2010.975

5 TYPES
HOCL

Plasma

UVC

HEPA

UVC + HEPA
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Opinion
This is a study where evidence is poor.

Clinic comparisons were poor. 1&2 open plan. 3 single surgery

Trial 8 patients only
They used a pump to draw 100l/min air over the collection plates. This is not

trivial. Suction has to be 2501/min in UK.

This is not necessarily oral contamination. It could be from disinfected dental
unit waterlines. There is no description of what measures were in place to
control disinfected dental unit waterlines. They accept they did not check the
contamination within each unit.

Why was there a reduction in bioaerosol with extraction and the blower over
the no blower control? Why is the difference seen larger than the ultrasonic
scaling?



Discussion

There are two types of air cleaning systems that we can see
from the peer reviewed literature there are, both mostly a
Class 13 high efficiency particulate air (HEPA) filter which can
remove 99.95% of particulates.



Discussion

The first are free standing directional units that are large high-volume
suction units placed about 1 m from the dental team (Hallier et al., 2010;
Yamada et al., 2011). Both units reduced bacterial counts by about 30%. It

should be noted that in Hallier and co-workers paper there was no
statistical differences in bacterial counts created prior to the clean air
system being activated between, history and examination, ultrasonic
scaling with high volume suction (HVS), and tooth extraction. Cavity
preparation was an outlier, the authors did not mention the use of HVS
during this procedure unlike the scaling, as the bacterial count dropped by
approximately 80% it suggests the use of normal HVS might be the
significant factor here.



Discussion

The second type of clean air system acts as a general air filter.
There are two systematic reviews available, Eckmanns looked at mortality
in highly immunosuppressed patients, and McDonald looked at asthma
symptoms (Eckmanns et al., 2006; McDonald et al., 2002). The overall
summary estimate for both reviews weakly favoured the use of HEPA
filters, but the results were not statistically significant using a random
effects model (See Table 1).



Table 1

Summary Estimate for systematic reviews

Systematic review Study type Effect size 95%Confidence interval
McDonald et al 2002 RCTs (4) WMD =-0.76 -2.17 to 0.65
Eckmanns et al 2006 RCTs (6) RR = 0.86 0.65 to1.14

Eckmanns et al 2006 Non-RCTs (4) RR =0.87 0.60 to 1.25

RR — relative risk WMD — weighted mean difference

There is no direct evidence regarding UVC in air filters being able to kill Covid-19
(Narla et al., 2020; Shirbandi et al., 2020).



Discussion

Dental procedures create bioaerosols that are a potential vector for transmission
of infection in the dental surgery.

The use of an air cleaning system both before and during dental treatment can
reduce the size of bioaerosols and therefore reduce the risk of aerosol spread of
infection.

Air cleaning systems may have a useful role to play in the treatment of patients, in
particular those who may be immune-compromised.



Conclusion

As with many of the rapid reviews and studies
available regarding Covid-19 there is no direct
evidence of the benefits of free-standing clean air
systems in dental practice. Indirect evidence
suggests a small but non-significant benefit that
might easily by outweighed by their functionality
in a working environment.
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From BAPD — Retﬁrn to Work Position Paper - www.bapd.org.uk



From BAPD — Return to Work Position Paper - www.bapd.org.uk

Dungi S, Ghia U, Mead K, Gressel M.

Engineering Controls To Reduce Airborne, Droplet and Contact Exposures During Epidemic/Pandemic Response

The National Institute for Occupati

e Impractical for dentistry

e The ventilated headboard is not a filtration system in itself,
rather, it is a special inlet system designed to provide a
strategically-improved air intake for a corresponding high-
efficiency particulate air (HEPA) fan/filter unit. Together, the
ventilated headboard and HEPA system can provide surge
isolation capacity in either traditional healthcare facilities or
alternate care sites.

e Eliminates 99% of the patient-source aerosol within 20
seconds, and not allowing aerosol to escape the canopy or
expose the HCW

e With the canopy retracted, the ventilated headboard lost
its local control of the aerosol and failed to prevent
exposures to the HCW.


applewebdata://64CE4511-BF22-4750-99BE-2BE9F434B488/
applewebdata://64CE4511-BF22-4750-99BE-2BE9F434B488/

From BAPD — Return to Work Position Paper - www.bapd.org.uk

Centre for Disease Control Expedient Methods for Surge Airborne Isolation within Healthcare Settings during Response to a Natural or

Mead KR, Feng A, Hommond D, Shulman S Manmade Epidemic (In-Depth Report)

Non-localised systems will fail to respond to cough

A single cough generated about the same number of droplets as thirty seconds of talking and the same number of
airborne droplet nuclei as five minutes of talking. Perhaps even more important was the observation that almost
half (49 percent) of the cough-generated droplet nuclei remained suspended more than thirty minutes following
their generation, as opposed to only 6 percent of the talk-generated droplet nuclei over the same time period.

The expedient airborne isolation configurations discussed in this research were all constructed and evaluated within
traditional hospital facilities [accept should have been tested in other settings]

Most provide better real-time source protection from infectious aerosol than that expected to result from an N95
respirator. In several cases, the protection is several times better. These findings are not intended to replace the
respiratory protection guidance provided to healthcare workers; however; the additional reduction in contaminant
concentrations will lessen the dependence upon the N95 as the last line of airborne defense.

Only contained negative ventilation system. Impractical for dentistry.


applewebdata://10CBEF4D-5749-459E-A54B-FFC6E593C839/

From BAPD — Return to Work Position Paper - www.bapd.org.uk

HemeacE F’ e P’ jiang . _

e Comparison the use of ultraviolet germicidal irradiation
(UVGI) with increased ventilation flow rate to minimize the
risk from airborne bacteria in hospital isolation rooms.
Results show that the number of particles deposited on
surfaces and vented out is greater in magnitude than the
number killed by UV light

e The number of viable particles in the room is generally
lower for high exhaust systems compared with low exhaust
system cases for the low to medium ACH values considered

e Impractical for dentistry - negative ventilation system


applewebdata://3956B8C6-B674-4E97-BFE3-F2F48E8A03B6/

From BAPD — Return to Work Position Paper - www.bapd.org.uk

flstad AA' Rogak SN’ et KH’ SrEes _

e Ventilation plus recirculating air filtration could reduce droplet nuclei
concentrations with 30%—-90% effectiveness

e Recirculating air through the UV radiation unit can be very effective to disinfect the
air. Equipment within the ventilated space close to the ceiling, where human
exposure is minimal. Ceiling mounted units do not exist in dentistry

e The effect of occupancy on ventilation of health care functional spaces has not
been researched in detail

e Many models become probabilistic with simplifying assumptions (e.g., single hit
model) to quantify risk. Any experimental infection test is valid only for the
particular setup of the experiment and is difficult to generalize

e Models are extremely sensitive to initial and boundary conditions. Some of this
uncertainty is irreducible. For example, people cough or sneeze with unpredictable
directions, strengths, and locations


applewebdata://C9BA6DAB-4D13-4576-9C42-C6883C56364E/

From BAPD — Return to Work Position Paper - www.bapd.org.uk

Li Y, Leung GM, Tang JW etal Systematic Review

e There is strong and sufficient evidence to demonstrate the
association between ventilation, air movements in buildings
and the transmission/spread of infectious diseases such as
SARS-CoV-1.

e There is insufficient data to specify and quantify the
minimum ventilation requirements in hospitals, schools,
offices, homes and isolation rooms in relation to spread of
infectious diseases via the airborne route


applewebdata://5830DE47-0AEA-41EF-94B3-CA12776615F3/

From BAPD — Return to Work Position Paper - www.bapd.org.uk
Summary

Demonstrated technology not practical for dentistry
Off the shelf commercial products will not manage single explosive event like a cough or sneeze

Models are theoretical and cannot be applied to dentistry



Types of Air
Decontaminatic

units in market

(All costs shown of various units are estimated cos




5 TYPES
HOCL

MENE

UVC

HEPA

Combined - UVC + HEPA




Other TYPES
Hydrogen Peroxide

Ozone

These methods cannot be carried out in the presence of
humans.

During chemical cleaning, typically the space in question is
required to be out of commission for a period of time




he time required for clearance of aerosols, and time after
which the room can be entered without a filtering face piece
(class 3) (FFP3) respirator, can be determined by the number of
air changes per hour (ACH) as outlined in WHO guidance; in
general wards and single rooms there should be a minimum of
6 air changes per hour

A single air change is estimated to remove 63% of airborne
contaminants, after 5 air changes less than 1% of airborne
contamination is thought to remain. A minimum of 20 minutes,
that is 2 air changes, in hospital settings where the majority of
these procedures occur is considered pragmatic

rue ACH will depend on the unit, the settings on your unit and




Air Changes
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i.e. we need to clean up the air in the Surgery
between patients.
One hour is about 120 CMH
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https://en.wikipedia.org/wiki/Clean air delivery rate



https://en.wikipedia.org/wiki/Clean_air_delivery_rate
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https://www.cedengineering.com/userfiles/HVAC%20Design%
20for%20Cleanroom%20Facilities.pdf



https://www.cedengineering.com/userfiles/HVAC%2520Design%2520for%2520Cleanroom%2520Facilities.pdf

UV-C
Jenact — GRU-V

lonisation/Plasma
KSG Health - Genano 350
Woodpecker - Q3

HEPA
|Q Air — Cleanroom 250

Combined
Bryant Dental — DentAir
Radic-8 - VK401
Air Purifiers - Airvia Pro 150
Quoris3d - Jade Air SCA5000C




HOCL

HOCL-Spray - Hypochlorous Acid (HOCI)

*Kills 99.99% of viruses and bacteria

*Does not irritate the skin or eyes

*Used by hospitals for disinfecting and sanitising
*Alcohol free

*Water based hand sanitiser and surface disinfectant



The cumulative load of the inhaled agent plus
the oxidative damage to the equipment and
surfaces, asthma provocation

Potential that HOCI contributes to the tissue
injury associated with inflammation

https://pubmed.ncbi.nlm.nih.gov/11327319/



https://pubmed.ncbi.nlm.nih.gov/11327319/
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https://www.youtube.com/watch%3Fv=Abhk55pxR40&feature=youtu.be&app=desktop
https://www.youtube.com/watch%3Fv=Abhk55pxR40&feature=youtu.be&app=desktop

UVC has not been widely tested against Covid-19 to date but can be
effective against other coronavirus including SARS

UVC has been used increasingly within air purifiers, that contain a
highly reflective chamber filled with UVC lamps. As the air passes
through the chamber, micro-organisms suspended in the air are
destroyed.

The effectiveness of these chambers depends on the number and
strength of the lamps.

UVC technology can be effective.

Applications of ultraviolet germicidal irradiation disinfection in health
care facilities: Effective adjunct, but not stand-alone technology.



https://www.nature.com/articles/s41598-018-21058-w
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7115255/

UV-C defined as UV radiation with wavelengths between 100 and
280nm. Typical UV low pressure lamp emits at 253.7nm — resonant to

DNA. DNA is disrupted and destroyed.

Effective on bacteria, viruses and mould spores when appropriate
dose is delivered and can penetrate to DNA. Viruses are small and
easier to disinfect with UV-C

UV-C has been used since 1930s for disinfection. Data on dose
required for different pathogens is extensive and can be reliably
modelled. UV can be measured to international standards.



UVC limitations:

Exposure time — the exposure time required for the pathogens to be
affected can not be realised in real patient environments.

Line of sight — bacteria traveling in clusters can promote shadowing;
bacteria on the outside of the cluster will protect those on the inside,

which cannot be detected by the UVGI source. The bacterial spores
can stack on surfaces, making them extremely difficult to destroy.

Mutagenic effect — short-term exposure to UVC has been proven to
mutate the structure of bacteria and viruses, making them even more

dangerous.
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R- Filter




UVC PHOTOCATALYTIC DISINFECTION AND
DEODORIZER DEVICE

£1500 -£2500

Synergistic effect of photooxidation and photocatalysis
Kills bacteria and viruses

Odour molecules are transformed into water and carbon dioxide
No filter required

Stainless steel house, no risk of corrosion

Low energy consumption, programmable cycle time
Minimal maintenance effort



GruV







Our GRU-V units have fans inside that suck the air in and push it along inside
the unit and out at the top. The UV lamps will disrupt the DNA/RNA in the
viruses and s0 99.99% disinfection is achieved on the air that leaves the
unit.

Ozone can have residual effect outside the unit in the room but this is
inadvisable if people re-enter in a short time. Carbon filters can remove ozone
and it breaks down naturally.

If UV were to be considered as a solution to this issue | would apply in two
ways:

1. Suitably sized GRU-V style UV ‘tube’ to attain 4 log reduction on viruses
sucked through it.

2. UV flood lamps for the general area between patients. These will sanitise
surfaces AND the air in the room at the same time.



Strerilair










Flow rate
120CMH

is low

| hour for air
change for
small room
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lonisation
Plasma

Plasma Air technology produces a natural bio-climate rich in positive
and negative oxygen ions.

The negative ions contain an extra electron while the positive ions are
missing an electron resulting in an unstable condition.

In an effort to restabilize, these bipolar ions seek out atoms and
molecules in the air to trade electrons with, effectively neutralizing
particulate matter, bacteria and virus cells, odorous gases and
aerosols, and VOCs.
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Woodpecker










The woodpecker product is simpg a rebadge Airdog domestic
air purifier from China and a domestic product.

https://www.amazon.co.uk/Airdog-Non-Filter-Purifier-
Washable-Energy-Saving/dp/BO6XKWIN23

The filter efficiency which reduces as soon as its used and
potential cleaning hazards should be considered.


https://www.amazon.co.uk/Airdog-Non-Filter-Purifier-Washable-Energy-Saving/dp/B06XKW1N23

Genoa










H EPA

The majority of ratings you will suggest 99.95% at 0.3um
and greater - this is the typical way of classifying HEPA

Filters according to European Standard EN 1822-1.

All HEPA-rated filters can filter sub-micron particles and
this not exclusive to any one particular technology.

Study shows almost any HEPA rated filter will capture

sub micron particles such as nCov-19 and other viruses.



https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20170005166.pdf

H EPA



H EPA



H EPA

COVID-19 is approximately 0.125 micron (125
nanometers) in diameter.

A high-efficiency filter may load with dust and particles
requiring more frequent change. If filters are not
replaced, this may result in diminish the amount of air
supplied into the environment, making the filters less
effective.

The HEPA filter does not kill bacteria or viruses it simply
collects them and as a result there is colonisation in the
filters.



OO

Filters fitted to remove hazardous substances from the
air are classed as hazardous waste and should be
handled and disposed of accordingly

(see Health Technical Memorandum 07-01 — ‘Safe
management of healthcare waste’).

https://www.thefirstprinciple.co.uk/single-post/Air-Purifiers-COVID-19



https://www.thefirstprinciple.co.uk/single-post/Air-Purifiers-COVID-19
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https://www.generalfilter.com/en/norms/en-1822/



https://www.generalfilter.com/en/norms/en-1822/

HE PA
+ UV-C

By combining HEPA with UVC there can be added
reassurance towards the efficacy of the unit as well as
overall more efficient system design as the HEPA
reduces the overall strain on the system.

Without HEPA, particulate matter would continue to
circulate as UVC or lonisation alone cannot remove this.

An important consideration is the intensity of the UVC.
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Basic slide with text

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat. Ut wisi enim ad.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat. Ut wisi enim adconsectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut
laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad
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3 stages of filtration before the UV ‘virus
killing stage” happens.

The potential collection, storage and
breeding of harkr]m‘u\ particles can be
uge.



huge.
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* Radic8 VK401 air purification is based on 8
UV light (2W) and several filters

VK401 has both washable and replaceable
filters

* Available from Henry Schein (UK)



VK401 - wall mounted unit. It should complete a full air exchange in 4-6 minutes. They are also suitable
for small/medium sized waiting rooms. It has a flow rate of 141CF/min. They will cover a room up to
approximately 60m2.

c£1200

VK103 - stand alone tower unit with a much higher flow rate (up to 358CF/min) and will cover an area of
up to approximately 100m2.

c£2200
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https://www.dropbox.com/sh/zrii9uhmyqnlxoe/AABKZvKj12GjQpORX8limoMIa%3Fdl=0&preview=Clean+Air+Webinar+copy.mp4
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laoreet dolore magna aliquam erat volutpat. Ut wisi enim ad



Dentair by Bryant




c £900 inc VAT

Filter replacement £48 - changing between 6 - 12 months
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- Omnidirectional

- Largest Pre-filter, 67 m2 HEPA surface area (H13) and Active carbon filters, designed to remove particles of 2.5 microns.
- 4 x 5w UVC photocatalytic oxidation chambers with titanium dioxide catalyst
- Anion production (Air lonisation)

- ReAKT - Reactive Air Kinetic Technology, is a laser monitoring system that detects air quality, and automatically adjusts the
parameters of the unit relevant to the size of your room.

- 600m3/h of air flow. This large capacity means that it is suitable for even large surgeries. The average surgery will only require the
unit to be running at 20-30% of capacity.

-This means efficient running with minimal noise pollution (<40Db). The unit running at full power is only c 60Db.

- 360 surround air intake with Venturi outlet, giving unparalleled air movement within your surgery

- U.K. assembly and repair facility and 5 year warranty



Comparison of
Options




Air Filtration




|1Q Airclean 250 HEPA H13 moves 5.5 m2
Radic8 has HEPA (type ?) - c20m2 (surface area)
JADE has HEPA H13 55 - 60m2 (surface area)
Dentair has HEPA H13 - 67m2 (surface area)

Radic8 UV-C— perhaps 16w
Jade UV-C approx. from 2 x5w to 2x 8w =10 to 16w
Dentair UV-C—4 x 5w = 20mw

|Q Airclean 250 moves 450 CFM
Radic 8 moves perhaps 70-141 CFM
JADE moves c600CFM
Dentair moves 600 CFM

Radic8, Jade, Dentair machines have Ti02
JADE, Dentair has the additional benefit of Negative lon production



|1Q Airclean 250 IHEPA H12 rmioves 5.5 m2
Radic8 has HEPA (type ?) - c20m2 (surface area)
JADE has HEPA H13 55 - 60m2 (surface area)
Dentair has HEPA H13 - 67m2 (surface area)

Radic8 UV-C— perhaps 16w
Jade UV-C approx. from 2 x5w to 2x 8w =10 to 16w
Dentair UV-C—4 x 5w = 20mw

|Q Airclean 250 moves 450 CFM
Radic 8 moves perhaps 70-141 CFM
JADE moves c600CFM
Dentair moves 600 CFM

Radic8, Jade, Dentair machines have Ti02
JADE, Dentair has the additional benefit of Negative lon production



|Q Airclean 250 HEPA H13 moves 5.5 m2
Radic8 has HEPA (type ?) - c20m2 (surface area)
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Radic8 UV-C— perhaps 16w
Jade UV-C approx. from 2 x5w to 2x 8w =10 to 16w
Dentair UV-C—4 x 5w = 20mw

|Q Airclean 250 moves 450 CFM
Radic 8 moves perhaps 70-141 CFM
JADE moves c600CFM
Dentair moves 600 CFM

Radic8, Jade, Dentair machines have Ti02
JADE, Dentair has the additional benefit of Negative lon production



|1Q Airclean 250 HEPA H13 moves 5.5 m2
Radic8 has HEPA (type ?) - c20m2 (surface area)
JADE has HEPA H13 55 - 60m2 (surface area)
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COMPARISON

Radic8 UV-C— perhaps 16w
Jade UV-C approx. from 2 x5w to 2x 8w =10 to 16w
Dentair UV-C—4 x 5w = 20mw

|Q Airclean 250 moves 450 CFM
Radic 8 moves perhaps 70-141 CFM
JADE moves c600CFM
Dentair moves 600 CFM

Radic8, Jade, Dentair machines have Ti02
JADE, Dentair has the additional benefit of Negative lon production
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https://www.youtube.com/watch%3Fv=LaNpeG-TUas

Comparison of various Air Filtration Units

Some of the data in the next two comparison slides are estimates.
Not all manufactures have been forthcoming about the actual specifics of their units.

It is prudent to probe and verify the data with each manufacturer if considering purchase of a unit.



|Q Airclean 250 HEPA H13 moves 5.5 m2 (actual)
Radic8 VK401 has HEPA (type ??) - c20m2 ??(surface area — not actual )
JADE has HEPA H13 - 55-60m?2 (surface area — not actual )
Dentair has HEPA H13 - 67m?2 (surface area — not actual )

Radic8 VK 401 UV-C— perhaps 16w ??
Jade UV-C — 10w
Dentair UV-C -4 x 5w = 20mw

|Q Airclean 250 moves 450 CFM
Radic 8 VK401 moves 240 CFM
JADE moves 650 CFM
Dentair moves 600 CFM

Radic8, Jade, Dentair machines have Ti02
JADE, Dentair has the additional benefit of Negative lon production
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Dental aerosol is fluid in the dental lines

Intubation aerosol is made of airway mucous and fluids depen‘d;ant ‘on viral load
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Indirect evidence suggests a sma

but non-significant benefit
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Will any of these conform to SOP?

Will the time between appointments have to follow SOP ?
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Records of inspection and maintenance
should be kept for five years
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% Air quality sampling including microbiological
testing may help validate the efficiency of the

device
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This information has been prepared by Dentex Healthcare Group Limited as a general guide only and
does not constitute advice on any specific matter. We recommend that you seek professional advice

before taking action. No liability can be accepted by us for any action taken or not taken as a result of
this information.

Dentex Healthcare Group Limited registered in England and Wales with registration number 09114704

Nicholas House, River Front Enfield Middlesex EN13FG. © 2017 Dentex Healthcare Group Ltd. All rights
reserved.

— DENTEX)

91 Wimpole Street
Marylebone
London
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E: info@dentexhealth.co.uk
W: www.dentexhealth.co.uk



