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Recently, there has been increasing interest in enhancing the indoor air quality, particularly in response
to the growing utilization of public facilities. The focus of this study was on assessing the efficacy
and safety of an air sterilizer equipped with electrolytic salt catalysts. To that end, we evaluated
the antimicrobial activity of the vapor spraying from the air sterilizer and its cytotoxicity in condensed
form on human cell lines (HaCaT, BEAS-2B, and THP-1). Against the test organisms, which comprised
five bacterial strains (Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Pseudomonas aerugi-
nosa, Salmonella typhimurium) and one fungal strain (Candida albicans), the air sterilizer exhibited
relatively high antimicrobial activities ranging from 10.89 to 73.98% following 1 and 3 hr of vapor
spraying, which were notably time-dependent. Importantly, cytotoxicity assessments on human cells
indicated no significant harmful effect even at a 1.0% concentration. Comprehensive safety evaluations
included morphological observations, gene expression (Bcl-2, Bax) tests, and FACS analysis of intra-
cellular ROS levels. Consistent with previous cytotoxicity findings, these estimates demonstrated no
significant changes, highlighting the air sterilizer's safety and antimicrobial activities. In a simulated
20-hr operation within an indoor environment, the air sterilizer not only showed an 89.4% removal
of total bacteria but also a 100.0% removal of Escherichia sp. and fungi. This research outlines the
potential of the developed electrolytic salt catalyst air sterilizer to effectively remove indoor microbial
pollutants without compromising human safety, underscoring the solution that it offers for improving

indoor air quality.
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Fig. 1. Block diagram of air sterilizer operated by electrolytic salt catalyst.
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Fig. 2. Photograph of air sterilizer operated by electrolytic salt
catalyst.
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Fig. 3. Floor plan of test office room for air sterilization. The air-sterilizer was located in the direction of the airflow, indicated
by arrows. A fan was located to assist air circulation. Microbial media such as LB, MacConkey, and PDA were placed

at each location. The height of the room was 2,570 mm.
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Fig. 4. Growth inhibitory activity of air sterilizer operated by electrolytic salt catalyst. B. subtilis; Bacillus subtilis, S. aureus;

Staphylococcus aureus, E. coli; Escherichia coil, P. aeruginosa; Pseudomonas aeruginosa, S. typhimurium; Salmonella

typhimurium, C. albicans; Candida albicans.
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Fig. 5. Effect of air sterilizer operated by salt electrolytic catalyst on cell cytotoxicity of human cell lines. (A) Cell viability.
(B) Expression of the apoptosis-related mRNA. (C) Cell morphology.
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