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Comparison of sterilization effect between High-throughput Xenon
Ray Pass Box and ultraviolet Pass Box
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[Abstract] Objective Pass-through box also called pass-through chambers and pass-through windows allow for
the transfer of parts and equipment into and out of a barrier facility. The common use of pass-through box is to sterilize the
materials under the exposure of UV radiation. The traditional UV lamps need long time exposure but the effect is not
stable. A xenon ( Xe) arc lamp is a specialized type of gas-discharge lamp that produces light by passing electricity through
ionized xenon gas at high pressure and emit radiant energy within the UV-C band. In this study the bactericidal efficacy of
ultraviolet pass box and high-throughput xenon ray pass box was compared at indicated time points. Methods After the
exposure of the two types of devices at indicated time points respectively the effects on the staphylococcus aureus

pseudomonas aeruginosa escherichia coli candida albicans and bacillus subtilis were tested. Results The efficiency of the
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xenon arc lamps was 99. 85% with 1-min exposure and 100% with 5-min exposure; The sterilization efficiency of traditional
UV lamps below quality in 5 minutes and the sterilization efficiency of different bacterias varied greatly. However the
sterilization efficiency is about 99.91% after 30-min irradiation duration. Conclusions The efficiency of the xenon arc
lamps can achieve bactericidal effect in 5 minutes and could replace the UV lamps in the future.
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Table 1 Sterilization effects of High-throughput Xenon Ray Pass Box and ultraviolet Pass Box on the three bacteria

XePB UVPB
Microbial types ( CFU/mL)
Exposure Colony Sterilizing Exposure Colony o
. _ . i . . Sterilizing rate
time forming units rate time forming units
1 min 5.57+1.99 5 min >300 -
} 3 min 2.20+1.48 >99. 999, 30 min 6.00+2. 19 >99. 99% 4x10°
Staphylococcus aureus 5 min 2 39+1.76
1 min 6.00+1. 94 S min >300 -
o ) 3 min 4.00+£3.59 >99. 999, 30 min 46.25+10. 30 99.91% 5%10*
Escherichia coli 5 min 0.5+0.52
1 min 1. 67+0. 82 5 min 129+47. 48 99. 74%
) 3 min 1.33+1.51 >99. 999, 30 min 0.50+0. 58 >99.99% 2%10°
Pseudomonas aeruginosa 5 min 0. 17+0. 41
3 n=6 n=4,

Note. Repeat 3 experiments independently. Testing sample n=06" Positive strain'n=4-
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Note. A Staphylococcus aureus. B Escherichia  coli. C

Pseudomonas aeruginosa. Positive control The positive eluent was
cultured 48 h after dilution.
Figure 1 Result of radiation of High-throughput Xenon Ray Pass
Baox)and ultraviplet: Passi Boxjon Staphylococeus jauneus

Escherichia coli and Pseudomonas aeruginosa at different time points
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Note. A B C The number of bacteria in the eluent of staphylococcus
aureus  escherichia coli and pseudomonas aeruginosa after 1 3 and 5 min
of high-throughput xenon light pass box irradiation and 30 min of uv light
pass box irradiation
Figure 2 Difference analysis of High-throughput
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Box on Staphylococcus aureus

Pseudomonas aeruginosa at different time points
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2
Table 2 Sterilization conditions for Bacillus subtilis
XePB UVPB
CFU/mL,
Spore . Colony forming Sterilizing Exposure Colony forming o ( mL)
Exposure time . . . Sterilizing rate
units rate time units
1 min 1.833+1.30 99. 96%
3 min 0 100% Ax10°
X
Bacillus subtilis 5 min 0 5 min 1. 808+52.9 45.20%
30 min 0.75+0.5 >99. 99%
3 n=6 n=4,
Note. Repeat 3 experiments independently. Testing sample n=6 Positive strain n=4.
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Note. A Result of radiation. Positive control The positive eluent was cultured 72 h after dilution.B  Difference analysis.

Figure 3 Result of radiation of High-throughput Xenon Ray Pass Box and ultraviolet Pass Box on Bacillus subtilis at different time points.
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Table 3 Sterilization conditions for Candida albicans
XePB UVPB
Fungus Exposure Colony formin, Sterilizin Exposure Colony formin Sterilizin; ( CFU/mL)
P y g 2 p y g 2
time units rate time units rate
1 min 0. 67+0. 82 99.97%
3 min 0.67+0. 52 100% 3103
Candida albicans 5 min 0 5 min >300 - x
30 min 0 100%
3 n=6 n=4,
Note. Repeat 3 experiments independently. Testing sample n=6 Positive strain n=4.
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Note. A Result of radiation. Positive control The positive eluent was cultured 72 h after dilution. B Difference analysis.

Figure 4 “Result ot radiation of ‘High-throughput “Xenon Ray Pass Box' and' uliraviolet Pass Box ‘on Candida ' albican ' ai" different time points
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