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Vaporized Hydrogen Peroxide Decontamination  
of Vi–CELL BLU Instrument

Introduction

Whole instrument decontamination is desirable in many laboratories and necessary in some when using 
biologically hazardous materials. By necessity such methods are chemically aggressive in nature and 
can cause serious damage to electronic and optical systems.

Vaporized Hydrogen Peroxide (VHP) is registered by the U.S. Environmental Protection Agency as a 
sterilant: a substance that destroys or eliminates all forms of microbial life. This includes all forms of 
vegetative bacteria, bacterial spores, fungi, fungal spores, and viruses in the inanimate environment.  
As such, VHP is one of the chemicals approved for decontamination of anthrax spores and has also 
been shown to be effective in removing exotic animal viruses, such as avian influenza from equipment 
and surfaces.

Specialized equipment is used to generate the VHP that is then introduced to the environment being 
treated. Therefore any instrumentation that cannot be removed and sterilized by other means must be 
resistant to VHP.

The Vi–CELL BLU Cell Viability Analyzer was tested for VHP resistance. The method and results are 
shown below.

Method

Evaluations were conducted to determine the impact of VHP to the stability of Vi–CELL BLU 
measurement performance. Parameters monitored were size, concentration, population percentage, 
and optical stability of the Vi–CELL BLU.

Chemical Indicators (Steraffirm VH2O2 Process Indicators, Lot 030837, STERIS Life Sciences) and 
Biological Indicators (Spordex VH2O2 Biological Indicators, Lot H2367, STERIS Life Sciences) were used 
to evaluate process efficacy. 

The Chemical and Biological Indicators were placed to determine VHP penetration to different areas 
of the instrument. With the carousel and reagent pack removed, reagent bay door and waste tray door 
open, the evaluated locations received 6 log kills as per the Biological Indicators. Note that the optics 
module, because of its sealing for light and dust ingress, will not receive a measureable amount of VHP.

The Vi–CELL BLU was exposed to 20 cycles of VHP treatment. In addition to the instrument 
performance, the visual condition (paint, finished surfaces) were also evaluated for the effects of VHP.

Instrument performance was evaluated using L10 Standard, nominal 10 μm, Latex Particle (NIST 
Traceable, part number 6602796), 4M Concentration Control, 4x106/mL (part number C09149) and  
Vi–CELL BLU 50% Viability Control (part number C09145) before testing started and incrementally 
during the evaluation period.

Results

Visual fit and finish

1. Some discoloration of components was noted after 20 exposure cycles

2. Some polished or exposed metal and plastic surfaces did show some dulling and discolorations
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Instrument performance

Test Expected 
Value

Pre–Test  
Run

5th 
Run

10th 
Run

20th

Run

Size Control Beads  
(10 µm Diameter) 10.08 µm ± 10% 10.23 µm 10.13 µm 10.34 µm 10.28 µm

Concentration Control Beads 
(4x106/mL) 4.09x106/mL ± 10% 3.64x106/mL 3.72x106/mL 3.76x106/mL 3.72x106/mL

Viability Control Beads 
(50% Viable) 51.71% ± 10% 54.94% 53.54% 54.04% 53.36%

Data charts showing results of evaluation runs. Solid line indicates expected values and dashed lines 
indicate +/– 10% acceptable boundary range.
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Conclusions

Testing using standard control beads showed virtually no change of instrument performance over  
20 cycles of VHP testing with all results falling within 10% of the expected values.

While there was some minor cosmetic damage to the instrument, the system retained full sample 
analysis functionality through an estimated five years of VHP exposures. The combination of the sealed 
optics module, and VHP resistant coatings of the optical components inside, prevented any degradation 
of the optical system. 

The results show that the Vi–CELL BLU tolerates repeated VHP testing with no appreciable effect on 
system performance and is therefore ideally suited for use in environments where VHP sterilization is 
routinely used.
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