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— Abstract

dental caries.

The purpose of this study was to evaluate the effect of Indocyanine Green (ICG) and near-infrared (NIR) diode laser on
Streptococcus mutans biofilms depending on ICG concentrations.

S. mutans biofilms were formed on a Hydroxyapatite disk, and 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 mg/mL ICG solutions dissolved
in sterile distilled water and a NIR diode laser having a power of 300 mW and a wavelength of 808 nm were applied to
the biofilms. The temperature changes of the biofilm surface according to the concentrations of the ICG solution were
measured using a 1-channel thermocouple thermometer.

Compared to the control group, in the groups with only the 3.0, 4.0, 5.0 mg/mL ICG solution application, and in
the groups with the 1.0, 2.0, 3.0, 4.0, 5.0 mg/mL ICG solution application and light irradiation, a statistically significant
decrease in the bacterial counts were observed.

The temperature increase according to the concentration of the ICG solutions was 9.53°C, 1043°C, 11.40°C, 12.10°C,
12.67°C, and 13.63°C in ICG solutions of 0.5, 1.0, 2.0, 3.0, 4.0, and 5.0 mg/mL respectively.

This study presents the potential for clinical application of ICG and NIR diode lasers as a new method for preventing
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Table 1. Experimental Groups

ICG Concentration

Group Treatment

(mg/mL)
I Control, No ICG,
No NIR Diode laser
I NIR Diode laser only
I ICG only -1 0.5
m-2 1.0
m-3 20
-4 30
m-5 40
-6 5.0
v ICG and NIR Diode laser V-1 0.5
Iv-2 1.0
V-3 20
V-4 3.0
IV-5 40
IV-6 5.0
6. Ml BEHO| 2= Ho}
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o
microscopy, CLSM) £t
BE S mutans M7 EE2E 33X

HILStICh. 2 A|HE 1000 pL PBSE
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Table 2. Streptococcus mutans bacterial counts and p value from
Bonferroni's post-hoc test

Bacterial count

(ir(iug) (Mean + Standard deviation)
Log (CFU/mL) p value
I (ON-) 797 + 036
oo N+) 766 + 0.77 1.000
-1 (0.5 N-) 7.18 + 0.82 1.000
-2 (10N-) 7.21 £0.90 1.000
I -320N-) 6.88 + 0.25 0.135
-4 (3.0 N-) 6.70 + 0.51° 0.023
-5 (4.0 N-) 6.62 + 0.55° 0.010
-6 (5.0 N-) 641 + 078 0.001
IV-1 (0.5 N+) 732 +0.73 1.000
IV-2 (1.0 N+) 6.63 + 003" 0.011
v IV-3 2.0 N+) 6.52 + 0.12: 0.003
IV-4 (3.0 N+) 643 + 039 0.001
IV-5 (4.0 N+) 597 + 061 0.000
IV-6 (5.0 N+) 544 + 024 0.000
Bonferroni's post-hoc test (* : p < 0.05)

N- = No NIR Diode laser; N+ = NIR Diode laser
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0 N- 0 N+ 0.5N- 10N- 20N- 3.0N- 40N- 50N- 05N+ 10N+ 20N+ 3.0N+ 40N+ 50N+

Group

Fig. 1. Mean and standard deviation of Streptococcus mutans bacterial count. Bonferroni's post-hoc test (* : p < 0.05)

Fig. 2. Confocal laser scanning microscopy images. (A) Group I(0 N-), (B) Group (0 N+), (C) Group Im-1(0.5 N-), (D) Group
IM-2(1.0 N-), (E) Group II-3(2.0 N-), (F) Group II-4(3.0 N-), (G) Group II-5(4.0 N-), (H) Group I-6(5.0 N-), (I) Group IV-1(0.5
N+), (J) Group IV-2(1.0 N+), (K) Group IV-3(2.0 N+), (L) Group IV-4(3.0 N+), (M) Group IV-5(4.0 N+), (N) Group IV-6(5.0 N+).
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Table 3. Surface temperature change of Biofilms

Group Temperature (°C) T(°Q)
I (ON-) 21.07
I (0 N+) 2947 840
IV-1 (0.5 N+) 30.60 9.53
IV-2 (1.0 N+) 31.50 1043
v IV-3 (2.0 N+) 3247 11.40
IV-4 (3.0 N+) 3317 12.10
IV-5 (4.0 N+) 3373 12.67
IV-6 (5.0 N+) 34.70 13.63

N- = No NIR Diode laser; N+ = NIR Diode laser
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