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May 14, 2003

Summary Report

Stryker T4 Surgical Helmet System

Filtration Testing

Due to the recent reported use of the Stryker T4 System in Severe Acute Respiratory Syndrome (SARS) contamination areas, requests for current testing for the material filtration efficiency and a general system performance test have been received.  The first course of action was to repeat all component testing for filtration that was previously performed in 1995 and 1999 for comparison.  These test are performed using testing protocols dictated by industry standards.  The testing returned comparable numbers to those received at the previous time periods (see table).

	Test
	Standard
	Particulate Size
	Year
	Average Efficiency%

	Bacterial Filtration Efficiency
	MIL-M-36954C
	3.0 microns
	1995
	99.0

	
	
	
	1999
	99.5

	
	
	
	2003
	99.6

	Viral Filtration Efficiency
	MIL-M-36954C
	3.0 microns with stock ΦX174 virus attached.
	1995
	99.1

	
	
	
	1999
	99.5

	
	
	
	2003
	99.7

	Particulate Filtration Efficiency - 3 CFM
	ASTM F1215-89
	0.1 microns
	1995
	99.3

	
	
	
	1999
	99.6

	
	
	
	2003
	99.4

	Particulate Filtration Efficiency - 15 CFM
	ASTM F1215-89
	0.1 microns
	1999
	98.1

	
	
	
	2003
	18 CFM*    95.9 


Previous testing used a particle size of 0.1 microns with the understanding that it represented, at the time, the most probable size related to some virus particles.  Since this time, current filtration efficiency standards have listed the 0.3 micron size as the ‘most probable penetrative particle’ size due to the mass of the particle size.  Testing was conducted to demonstrate the filtration efficiency of this size in the current system.  The results were as follows:

Particulate Filtration Efficiency –  3 CFM
       0.3 microns
     2003

99.6%
Particulate Filtration Efficiency – 18 CFM*         0.3 microns
      2003

93.8%
*Testing was conducted at 3 CFM higher than the T4 high speed (15 CFM) for ease of testing in as quick a    manner as possible.  This decreased the total percentage efficiency by approximately 2 – 2.5 %.

In addition to confirming previous testing parameters, testing was performed to help better understand the total system performance of the T4 device.  This testing is experimental and does not relate to the standardized testing listed above.  The system was microbially challenged by adoption of the membrane challenge testing for sterile packaging.  This involved measuring the efficiency of the system to filter live bacteria injected into a sterile, controlled environment for a one-hour time period.  The results were:

System microbial challenge – 15 CFM
    2.8 microns
     2003

98.0%

The system was also challenged using ambient air in a controlled environment.  This testing has wide variation between helmets.  Since the fan speed is consistent, according to specification, the variation is contributed to particulate material generated inside the hood which may, in addition, be counted twice thus increasing the internal count and decreasing the efficiency.  We believe these numbers to display a worst-case scenario.

System ambient air particulate efficiency 
    0.3 microns
     2003


85.0%

- 15 CFM

The data presented here has been compiled after urgent testing performed in ten days total time.  This time includes test formulation, and specification.  There are improvements that can be made to reduce the variability and control of these tests, however, there is no thought that there is any testing that is displaying an inflated value.  These tests are considered the minimum of what the system can produce.  The Stryker T4 System is in use in the Canadian health system as an added layer of filtration in addition to the use of safety glasses, an N95 respirator mask and an underneath disposable gown.  The T4 system is then placed over these pieces of equipment along with a T4 gown and appropriate gloves.  The U.S FDA has not approved any device including the T4 or the N95 respirator mask as a device that will prevent the wearer from contracting SARS and the T4 system must not be used as the sole piece of equipment in a SARS arena.  The T4 system must not be worn without a proper gown. Through conversations with the Infection Control Division of the U.S. FDA, they are aware of the use of surgical helmet and gowning systems in combination with the N95 respirator type products and have no issues with healthcare workers adding filtration equipment in this manner.  
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