
 

 

FILTRATION PERFORMANCE 
GUIDE



SURGICALLY CLEAN AIR JADE AIR 
PURIFICATION SYSTEM 

FILTRATION 
PERFORMANCE
GUIDE 
REDUCING AEROSOLS TO MITIGATE  
INFECTION RISK DURING AEROSOL GENERATING 
DENTAL PROCEDURES. 



© Surgically Clean Air 

Testing Partners: 

Testing for this guide was conducted in cooperation from the following 
institutes: 

   
 

 



PART 1 - FILTRATION MEDIA 

OUR HEPA-RX 
FILTRATION MEDIA 
Purpose selected media designed to capture and 
retain the smallest of aerosols and micro-
organisms common to dental facilities.  

It’s important to understand that within dental facilities there 
are numerous types and sizes of particulate generated.  The 
physical properties of this particulate and collection efficiency 

vary according to type.  Particulate such as ‘dust’ or other inert 
dry material are captured at rates that will vary from that of 
biological organisms.  

With this in mind, Surgically Clean Air’s HEPA-Rx media and 
filter assembly was specifically designed and tested to capture 
the smallest of airborne contaminants native to dental facilities 
that are commonly generated during drilling and other aerosol 
generating procedures.  

The primary types of aerosols generated from typical dental 
procedures are:  

• Ultra-fine Aerosols 



• Viral Organisms  

• Bacterial Organisms 

• Fungal Organisms 

Testing is conducted to ensure that our filtration assembly 
meets our specific standards for efficient collection of all types 
of aerosols and biological microorganisms.   

  



ULTRA-FINE PARTICULATE COLLECTION 
EFFICIENCY  

Sub micron or Ultra-fine aerosols are generated in large 
numbers during procedures. These small aerosols rapidly 
spread out from the source and coagulate into larger 

aerosols over time. However due to the sheer quantity present 
during procedures it was imperative for us to select our 
filtration media properties for capture of these  ultra-fine 
aerosols as they are pulled through our system.  Below is the 
collection efficiency of our Jade HEPA-Rx filter assembly for 
ultra-fine aerosols ranging from 0.0025 microns (the diameter 
of a strand of DNA) up to 0.2 microns.  For reference 0.1 microns 
is the size of a typical virus.       

The physical/molecular structure and properties of virus 
sized particulate are different than that of a biological 
organism. Nevertheless, an understanding of the 

collection efficiency of viral sized particulate is an important 
indicator towards the overall collection efficiency of viruses. 



 

 

 

GRAPH OF COLLECTION EFFICIENCY (%) VS. PARTICLE SIZE (MICRONS) 

0.0025 
Microns

0.2 
Microns

Aerosol testing completed by: LMS Labs | APC Filtration



VIRUS, BACTERIA AND FUNGAL 
COLLECTION EFFICIENCY 

99.996% TO 99.999% COLLECTION EFFICIENCY 

Utilizing FDA standard organisms, testing is then 
completed to determine the collection efficiency of the 
standardized organisms by our Jade HEPA-Rx filter 

assembly.  The organisms are selected to be representative of a 
wide range of microorganisms.  The MS-2 Phage is used as a 
surrogate (proxy) for viruses as the natural size distribution of 
this organism ranges from ~0.02 to ~1.0 micron when 
aerosolized.  Obtaining a high collection efficiency of MS-2 
Phage then allows one to predict the natural expected capture 
rate of typical human viruses.  Further to this, testing is also 
completed using Staphylococcus aureus for expected bacterial 
capture rates and Aspergillus niger for expected fungal capture 
rates.  

COLLECTION EFFICIENCY AND LOG REDUCTION OF 
JADE HEPA-RX FILTER 

Collection Efficiency Log Reduction

MS-2 Phage 99.996% 4.43

Staph Aureus 99.998% 4.72

Aspergillus Niger 99.999% 5.56



Before passing through Jade HEPA-Rx Filter (Upstream)
After Passing through Jade HEPA-Rx Filter (Downstream)

MS-2 Phage

Staph Aureus

Aspergillus Niger

Microbiology testing completed by: LMS Labs 



PART 2 

DENTAL OPERATORY 
SYSTEM EFFICIENCY 
REAL WORLD OPERATORY TESTING TO 
MITIGATE INFECTION RISK DURING AEROSOL 
GENERATING DENTAL PROCEDURES. 



Testing transitions to a real world operatory in order to 
determine overall efficiency at reducing procedure 
generated aerosols in an effort to help guide safe time 

between patient decisions.   

A second floor; standard operatory with a size of 3m x 4m x 3m 
(LxWxH) is utilized. The operatory is fully loaded with 
equipment, furniture, and all necessities for performing typical 
operations.   

As discussed earlier, a wide range of both non-biological 
and biological aerosols are generated and transported 
throughout a typical operatory during procedures.  

Two types of aerosol monitors are utilized to accurately 
measure aerosol size distribution, quantity and  spacial 
distribution of generated aerosols.  At source generation one 
Aerodynamic Particle Sizer (APS) is utilized and for spacial 
monitoring (transport data) two Optical Particle Counters (OPC) 
are utilized.    



AEROSOL GENERATED SIZE 
DISTRIBUTION 

TYPICAL SIZE DISTRIBUTION DURING ACTIVE DRILLING 
PROCEDURE  

A drilling procedure is performed to determine the 
number concentration during a standard procedure.   
The majority of aerosols generated fall well below 5 

microns in size and peak at ~1 micron and below.   

As mentioned previously, a large quantity of ultra-fine aerosols  
are produced during typical procedures with the most 
prominent concentration being approximately 300 particles per 
cubic centimetre (approximately 8 million particles per cubic 
foot) for a 5 minute drilling procedure.  
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QUANTITY OF ULTRA-FINE AEROSOLS GENERATION PER CUBIC CENTIMETRE 
DURING A 5 MINUTE DRILLING PROCEDURE  

Aerosol sizing completed by: University of Waterloo



Collected spacial transport data reveals that for 0.5 
micron particles, during a drilling procedure the peak 
concentration at the source is approximately 4 times that 

at the corner of the operatory.   

During a drilling procedure without our SCA Jade Air Purifier 
running and within a closed door operatory, over the course of 
35 min these source generated 0.5 𝜇m aerosols diffuse 
throughout and reach the corner of the operatory. This   
demonstrates the active transport and diffusion of long lifetime 
ultra-fine slow-rate settling aerosols throughout a typical 
operatory after a simple drilling procedure.   

This peak however, is not observed at the corner while our SCA 
Jade Air Purifier is running during a procedure. Similar 
behaviour is observed for 1, and 2.5 𝜇m particles.  



RETURN TO BASELINE 
CONCENTRATIONS AFTER PROCEDURE 

MITIGATING AIRBORNE AEROSOL INFECTION 
TRANSMISSION RISK BETWEEN PROCEDURES  

With a detailed understanding of the collection efficiency of our 
SCA Jade filtration media against a wide range of aerosol types, 
microorganisms and size distributions, coupled with a detailed  
understanding of the size distribution and active transport of 
slow-rate settling ultra-fine aerosols throughout a procedure 
room, we can then compare the time it takes to return to 
baseline concentrations between a procedure with and without 
our SCA Jade Air Purifier running.  

This is completed to ensure overall system effectiveness within 
a typical operatory and help guide decision making for best 
practices when implementing an aerosols infection risk 
mitigation strategy with a focus on time between patients.    



GRAPH OF COMPARATIVE RESULTS WITH AND WITHOUT SCA JADE AIR 

PURIFIER RUNNING 

 

Return to baseline concentration (Minutes)

Aerosol testing completed by: University of Waterloo



Real world testing demonstrates that a typical operatory 
requires approximately 95 minutes of time to return to 
baseline concentrations of aerosols present.   However by 

properly implementing and utilizing our SCA Jade Air 
Purification System, this same operatory can be returned to 
baseline within 10 minutes while running on high speed during 
and after the procedure.  

This creates a significant opportunity to increase patient 
turnover while still mitigating infection risk as best as possible 
during aerosol generating procedures within a dental practice.    
 



PART 3 

MULTI-PASS LARGE 
OPERATORY SIZED 
CHAMBER TEST 
REAL WORLD OPERATORY SIZED CHAMBER 
TEST TO VERIFY AEROSOLIZED VIRUS, BACTERIA 
AND FUNGAL  REMOVAL OVER TIME. 

Next we completed standardized testing within a large 
operatory sized chamber to verify the results we found in 
our real world operatory test.  As expected, the results are 

aligned for the time it takes to return both the real world 
operatory to baseline after aerosol generating procedures, and 
the time it takes to clean the large test chamber of aerosolized 
virus and bacteria.  The overall chamber size being 1,050 cubic 
feet in volume.  

LMS labs performed a multi-pass efficiency test on our Jade Air 
Purification system using Staphylococcus aureus (ATCC 6538) 
and MS-2 bacteriophage (ATCC 15597-B1) as the challenge 
aerosol contaminants introduced within the chamber. 



CULTUREABLE BACTERIA REDUCTION 
OVER TIME 

  

 

 

Staphylococcus aureus concentration (cfu/ft3) 

GRAPH OF CULTURABLE STAPHLYOCOCUS AUREUS  COLONY FORMING 

UNITS OVER TIME WITH SCA JADE AIR PURIFIER RUNNING WITHIN THE 

1,050 CUBIC FOOT OPERATORY SIZED TEST CHAMBER

96% Reduction in culturable colony forming 
units within 15 Minutes  

Time (Minutes)

Microbiology testing completed by: LMS Labs 



CULTUREABLE VIRUS REDUCTION OVER 
TIME 

 

GRAPH OF MS2 BACTERIOPHAGE PLAQUE FORMING UNITS OVER TIME 

WITH SCA JADE AIR PURIFIER RUNNING WITHIN THE 1,050 CUBIC FOOT 

OPERATORY SIZED TEST CHAMBER

MS-2 Bacteriophage Concentration (pfu/ft3) 

99% Reduction in plaque forming units within 
15 Minutes  

Time (Minutes)

Microbiology testing completed by: LMS Labs 



This guide was produced in June, 2020. 

At Surgically Clean Air, we view our customers as true 
partners and strive to maintain the highest standards in 
airborne infection control equipment through guided 

filtration media selection and overall system performance 
testing.  
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