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Influence of TiO: Concentrations and Irradiation Lights on the
Photocatalytic Reaction for Inhibiting Growth of Streptococcus mutans
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The aim of this study was to evaluate influences of titanium dioxide (TiO2) concentrations and irradiation times on growth of Strepfococcus mutans
when irradiated by visible light (405 nm wavelength) and by ultraviolet light (254 nm wavelength). To find the optimal antibacterial concentration of
TiO,, 0,01, 0.1, 1.0, and 10,0 mg/ml TiO, suspension was prepared with sterilized distilled water, S, mutans cultured media was added to TiO»
solution to set the final cell count to 10° CFU/ml, The photocatalytic reaction was induced by irradiating 254 nm and 405 nm lights for 10 minutes,
To compare the bactericidal activities according to irradiation times, all photocatalytic reaction was carried out with 0,1 mg/ml TiO2 for 0, 10, 20,
30, and 40 minutes with both lights, After the photocatalytic reaction, 100 zm of the reaction mixture was immediately plated on brain heart infusion
agar, These plates were placed at 5% CO», 37°C, for 24 hours and the bacterial colonies were counted. All experiments were performed in
quintuplicate, One-way ANOVA was used to determine whether there were any significant differences between the TiO, concentrations or the
irradiation times, The most effective concentration of TiO» for its photocatalytic bactericidal effect on S. mutanswas 0.1 mg/ml when irradiated with
254 nm and 405 nm lights, The longer the irradiation time, the bigger the bactericidal effect for both wavelengths, Over 99% of bacteria in the
inoculum were killed after irradiation with 254 nm for 20 minutes and with 405 nm for 40 minutes. In conclusion, a photocatalytic reaction of TiO2
induced by visible light of 405 nm constitutes the bactericidal effect on S, mutans,
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Table 1. Discriptions of Light Sources Used in This Study

Ultraviolet light Visible light
Company Sankyo Denki Inspektor Research System BV
Model G40T10 QLF-D Biluminator
Wavelength 254 nm 405 nm
Power 40 W 36 W (3 Wx12 ea)

Inspektor Research System BV)E o]83} it}(Table 1).
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Table 2. Bactericidal Effects of Photocatalysts on Streptococcus mutans according to TiO2 Concentrations (unit: logio CFU/mI)

TiO; concentrations (mg/ml)

Group n
0 0.01 0.1 1 10
None 5 3.66+0.05 3.66+0.09° 3.68+0.05 3.70+0.04 3.71+0.03"
Ultraviolet (254 nm) 5 2.05+0.15 1.13%0.19" 0.25+0.24° 1.94+0.09" 2.77+0.12°
Visible (405 nm) 5 3.41£0.09° 3.08+0.08° 2.81+0.15° 2.97+0.09° 3.59+0.05°

Values are presented as mean+tstandard deviation.

*~“Different letters within the same column indicate significant differences between groups by ANOVA and Turkey’s post hoc test at

a=0.05.
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Fig. 1. Bactericidal effects of different wavelengths and irradi-
ation times on Streptococcus mutans: TiOz concentrations 0.1
mg/ml, error bars present standard deviations. *Compared with
other groups, statistically significant with p<0.05. CFU: col-
ony-forming unit.

0.001).
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