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Investigation of gaseous disinfections systems for use within high containment 

laboratories 

In the UK, decontamination of laboratories and biological safety 

cabinets (BS EN 12469:2000 cabinet standard) is still 

predominantly achieved using formaldehyde. However, there is 

some uncertainty over it’s future use due to the implications of 

changes in the EU BPR 528/2012 and reclassification as class 1B 

carcinogen. In addition, future PHE laboratory redevelopment has 

led to the Biosafety Group investigating alternative gaseous 

decontamination technologies. The laboratory sector presents 

some unique challenges for gaseous disinfection systems, such 

as the use of high titre agents suspended in organic media and 

these will be used to test the technologies.  

Initially a literature review on available gaseous decontamination 

technologies was completed and a trade off matrix generated to 

select the most appropriate to use in the laboratory testing phase; 

Bioquell, Hydrogen Peroxide Vapour, and Steris, Vaporised 

Hydrogen Peroxide.  

Testing has been completed for the Bioquell system, of which the 

results are shown on this poster.  

 

 

TEST METHODOLOGY 

• HPV cycles were undertaken at containment level 2 (CL2) in 

Class II and III biological safety cabinets (BSC), environmental 

chamber (~20 m3) and laboratory, against panel of hazard 

group (HG) 1 and 2 spore forming organisms, vegetative cells 

and bacterial phage. Then at CL3 against HG3 agents. 
 

• Organisms were presented as a worst-case scenario for 

surface contamination. Stainless steel coupons were 

inoculated with 10 μl of the agent within its growth medium 

then dried prior to HPV exposure. As a comparison some 

agents were centrifuged and resuspended in PBS for 

comparison. 
 

• Time course and end-point studies were undertaken with 

coupons assayed quantitatively and qualitatively. 
 

• HG3 pathogens were challenged with the extended cabinet 

cycle that was shown to be effective against majority of HG2 

organisms exposed. 
 

• HPV material compatibility was also assessed against a 

number of standard lab equipment during laboratory studies.   

 

Figure 1. A) 10 μl bacterial suspension on SS 

coupons, B) dried suspension at 37oC for 1 

hour.  
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Figure 2. A) Bioquell Clarus C HPV generator 

for BSCs,  B) Bioquell Q-10 & R-30 aeration unit 

for room decontamination. Courtesy of Bioquell 

UK ltd. 
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Figure 3. A) Class III BSC set up with Clarus C, 

B) & C) environmental chamber and laboratory 

set up, respectively, with Q-10. Stars indicate SS 

coupon placement positions. 
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PHE undertook testing using two Bioquell HPV generators, Clarus C for 

BSCs and Q-10 (Figure 2) for the environmental chamber and laboratory. 

The cycle used for the Class III BSC needed to be enhanced from a 

recommended cycle to inactivate M. fortuitum, but still failed to inactivate 

MS2-coliphage and MRSA in broth (Figure 4). However, G. 

stearothermophilus spores, MRSA in PBS+Tween and C. difficile spores 

were inactivated within the 90 min exposure period (Figure 4). The enhanced 

cycle also led to some material compatibility issues (Figure 10 A and B). In 

the Class II BSC, MRSA in broth and PBS+Tween survived in all locations 

whilst G. stearothermophilus spores were completely inactivated (Figure 5). 

Similar inactivation kinetic trends were observed in the environmental and 

laboratory room fumigations, in which the Bioquell parametric cycles had 

little effect against MRSA and M. fortuitum; requiring longer more aggressive 

cycles to inactivate MRSA dried from broth (Figure 6 and 7). Comparable 

formaldehyde cycles following standard, were effective against all HG2 

agents in both cabinets (Figure 8) and laboratory (Figure 9) exposures. 
 

At containment level 3, enhanced the HPV cycle was effective against all 

agents except M. tuberculosis, which survived at concentration 50 fold the 

infection dose (Table 1). For some HG3 agents (C. burnetii and F. tularensis) 

drying alone for 90 min on SS coupons resulted in a large reduction in 

viability. The use of enhanced HPV cycles have been shown to be effective 

against most of the agents but they have produced material compatibility 

issues (Figures 10 & 11). These issues affect a range of materials and could 

lead to the need to replace equipment.  
 

Additional testing will be conducted using vaporised hydrogen peroxide.  
 

This work is currently being prepared for publication. 

This study was an independent PHE Science Hub funded project. We would like to 
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Training, TB, FW&E, MIG, Pathology and Immunology and BIG groups for their 

contribution to this project. 

Figure 10. Class III BSC HPV fumigation, A) visible HP condensation build up on surfaces, B) 

BSC’s powder coated paint surface deterioration post 3 cycles, C) worsening of surface deterioration 
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Figure 11. A selection of HPV material compatibility issues with standard laboratory equipment post 

overnight room cycle required to inactivate MRSA; A) heavily visible HPV condensation on surfaces, 

B) centrifuge interior before, C) centrifuge interior after exposure showing discolouration around 

coupon placement obscured surface (black marks), D) Eppendorf rotor before, E) Eppendorf rotor 

after showing discolouration, and F) LMS fridge/incubator exterior paint damage with bubbling effect.  
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