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Abstract

Material and methods

Conclusion

This study demonstrates that FIR application can be used as an
easy and safe method for decontamination of sterile instrument
storage spaces in the operating room. FIR treatment reduces the
number of microorganisms on the outer packaging of sterilized
instruments to zero and does not increase the workload of
operating room personnel. Thereby, the safety and quality
attributes of the surgical site are better maintained.

The sterilization of surgical instruments is a major factor in infection

control in the operating room (OR). All items used in the OR must be

sterile for patient safety. Therefore, the present study evaluated the effect

of far-infrared radiation (FIR) on the inhibition of colonies on packaging

surface during the long-term storage of sterilized surgical instruments.

From September 2021 to July 2022, 68.2% of 85 packages without FIR

treatment showed microbial growth after incubation at 35°C for 30 days

and at room temperature for 5 days. A total of 34 bacterial species were

identified, with the number of colonies increasing over time. The total

number of colonies was 130 colony-forming unit (CFU). The main

species were Staphylococcus (35%), Bacillus (21%), Kocuria marina and

Lactobacillus (14%), and mold (5%). No colonies were found in 72

packages treated with FIR in the OR. Even after sterilization, the growth

of microbial species can be caused by movement of the packages by

staff, sweeping of floors, lack of High-Efficiency Particulate Air (HEPA)

filtration, high humidity, and inadequate hand hygiene. Safe and simple

far-infrared devices that allow continuous disinfection for storage spaces,

as well as temperature and humidity control, help to reduce

microorganisms in the OR.

Figure 1. Far Infrared Equipment. (A) Heat ability far-infrared device of
planar electrodynamic ceramic emitter with a maximum temperature
of 80°C, (B)The device was set up on the top of the shelf, and the
vertical distance from packs surface is 20~22cm.
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Figure 2. Flow diagram of study. (A)There are five packs (five
monitoring points) and six test packs(six sampling time) within one set
of experiments. (C) Region and sampling time of colony culture in this
procedural
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Figure 3. Stamp-form contact-plate. (A) Sampling technique,
(B) Colony forming units counting with unaided eye after
incubation at a temperature of 35℃ for 48 hours and
then120 hours in room, the average of all counts is
20/3=6.67 CFU/plate, (C) Bacterial identification through
Matrix-Assisted Laser Desorption / Ionization Time-of-Flight
Mass-Spectrometry analysis (MALDI Biotyper smart, Bruker,
Germany).

Table 1. Results of colonies isolated from samples in all
autoclaved packs of the study

Table 2. Results of the temperature and humidity of the
study

Table 3. Distributions of the 58 of 85 packs with colonies by 
time and place of storage region

Table 4. Comparisons CFU of the intervention with FIR and 
without FIR by sampling time 

Table 5. CFU of the 58 packs with colonies by sampling time 
and place of storage region

Figure 4. Distribution of the 58 packs with colonies (A) by
time, (B) by location of storage area.

Table 6. Risk factors associated with CFU on a GEE model.

Table 7. Microbial distribution of the 58 packs with colonies
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