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Antimicrobial efficacy of Kirei Keep Light against Candida albicans biofilm on PMMA and SARS-CoV-2
OAdityakrisna Yoshi Putra Wigianto', Takaharu Goto!, Yuki Iwawaki!, Megumi Watanabe', Tamaki Ootsuki?,

Tetsuo Ichikawa!
('Department of Prosthodontics and Oral Rehabilitation, Tokushima University Graduate School of

Biomedical Sciences, *Sun-Medical Co.)

1. Background & Purpose

2-methacryloyloxyethyl phosphorylcholine (MPC) is a highly hydrophilic material used to coat
medical/dental devices; it can substantially prevent cell adhesion by reducing protein absorption. Kirei Keep®
system (Sun Medical Company, Shiga, Japan) provides the denture coating of MPC using the following
procedure: a liquid spray application on the denture surface and polymerization inside a curing box (Kirei
Keep Light) with ultraviolet C (UV-C) light. It is known that UV-C light is germicidal, i.e., it deactivates the
DNA of bacteria and virus and, thus destroys their ability to multiply.

The purpose of this study was to evaluate antimicrobial efficacy of Kirei Keep Light against C. albicans
biofilm on PMMA and SARS-CoV-2.

2. Materials & Methods

Heat-cured PMMA discs (@12 mm, 2 mm thickness, ACRON®, GC Corporation, Tokyo) were fabricated as
a denture base material. C. albicans (Clinical isolate, CAD1) biofilm on PMMA was prepared by transferring
200 pl overnight culture into 24-well plate containing the PMMA discs and 1.8 ml YNBNP media, then
incubated at 37°C for 48 hours. After the biofilm formed on the surface, the specimens were divided into three
groups: untreated/control, 3-min UV-C irradiation (wavelength: 260-280 nm; intensity: 309uW/cm?; Kirei
Keep Light®), and immersion in an cleansing agent No-Cocoyl-L-arginine ethyl ester (MCAE, Bee Brand
Medico, Osaka). Further, the biofilm was collected using 0.25% trypsin, diluted, plated to Sabouraud Dextrose
Agar, and finally the colony forming units (CFU) were counted according to ISO 4833-2 using an automatic
plater (Easy Spiral®, Interscience, Osaka). Biofilm morphology evaluation was performed using scanning
electron microscope (SEM).

The antivirus efficacy assessment on SARS-CoV-2 was performed using SARS-CoV-2 containing solution
which divided into two groups: no treatment and UV-C irradiation. Thereafter, the diluted solutions were added
into a Vero-E6 cell culture medium to evaluate the cytopathic effect. Following 5 days incubation at 5% CO.,
37°C, the number of SARS-CoV-2 was calculated by median tissue culture infectious dose (TCIDso) assay.

3. Results & Discussion

The number of viable C. albicans in the control group was the highest, with 2.39 x 10° CFU/ml. A
significant reduction was observed either in the UV-C group (2.15 x 10° CFU/ml; 91.01% reduction rate) or
the MCAE group (4.64 x 10> CFU/ml; 99.98% reduction rate). Nevertheless, the MCAE group was also
significantly lower than that of the UV-C group. Morphological evaluation of the C. albicans biofilm also
corroborates that the most PMMA area covered with biofilm was found in the control, followed by UV-C, and
the least in MCAE group respectively. Additionally, three minutes UV-C irradiation remarkably reduced
SARS-CoV-2 to 10! TCIDso/ml (99.99%) compared to that without UV-C irradiation (10”° TCIDso/ml).

Based on the results, UV-C irradiation treatment for 3-minutes effectively reduced both C. albicans and
SARS-CoV-2 at more than 90% rate. As reported from previous studies, particular UV spectrum between 200-
280 nm (UV-C) light exposure causes detrimental effect to microbial cells owing to UV-C photons absorption
into intercellular components (RNA, DNA, proteins). Each microorganism has a different susceptibility to UV
light, which explains the less reduction rate that was found in C. albicans.

4. Conclusion

UV-C irradiation using Kirei Keep Light effectively reduced C. albicans on PMMA surface and SARS-CoV-
2. In addition to the MPC coating, the UV-C irradiation of this curing box also possesses antimicrobial
properties.
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