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Effect of silver fluoride on
Streptococcus mutans biofilm and surface of dentin

Haeni Kim

Department of Pediatric Dentistry, College of Dentistry, Gangneung—\Wonju National University, Gangneung, Korea

Objectives: This study aimed to evaluate the effect of silver fluoride (AgF) on the formation of car-
iogenic biofilm and surface of dentin in vitro.

Methods: Bovine dentin specimens with artificial caries were prepared and divided into 3 groups:
untreated control, AgF-treated, and silver diamine fluoride (SDF)-treated. Streptococcus mutans
cultured in brain heart infusion (BHI) broth was used to induce biofilm. The specimens were placed
in a well plate containing BHI broth and S. mutans bacterial suspension, and incubated under aero-
bic conditions supplemented with 5% CO, at 37°C for 24 hours. After the incubation, the specimens
were washed twice with phosphate—buffered saline (PBS) and sonicated to obtain a bacterial sus—
pension. The diluted bacterial suspension was then smeared on a blood agar plate and cultured for
72 hours at 5% CO, and 37°C. Following this, the number of bacterial colony forming units (CFUs)
was counted and converted into logarithms for analysis. Additional specimens of each group were
observed by scanning electron microscope (SEM). Energy dispersive X-ray spectroscopy (EDS) was
also performed for component analysis of the dentin surface.

groups than in the untreated control group. It was shown that SDF inhibited biofilm formation more
than AgF: however, there was no statistical significance. The SEM images showed particles formed
after AgF and SDF application were deposited on the dentin. It is confirmed through EDS analysis
that the particles contained silver and fluoride ions.

Conclusions: This study confirmed that AgF application effectively inhibited the formation of the
early S. mutans biofilm. It is suggested that AgF solution may be effectively used in the clinical set—
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4.95% 273t thS 892 0.22 pm vacuum filter systemr 0]-83}
of filtering 4102 Hafolgltt. Bt B3| &Ho| Aobd AlHE
Y11 3971 37C P20 Bysio] ol AlH AJHY 23E

wlsict

2. AOFE! AJH A2
AR A 3208 tiro] Ao Awo] 7 23 dgahs

7)
[AHS RGP} (7S hRFLOE Q1T AL SHI5l Alobd A]
He IH2 ARSI 23S SDFES = X3 #£O & Riva Star™
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microbrush® 1027 A|Ho| FYoHA Z23t F 38 & E4H 5
S48 A5l 37342 AgFE =23 #O & Riva Star Aqua™9]
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S. mutans ATCC 25175 #5 95+& brain heart infusion (BHI)
HAEHA] (BD bioscience, NJ, USA)ll 5% CO,7t BEH 37C2 &
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Table 1. Streptococcus mutans bacterial counts expressed as log,,CFU/ml

Bacterial count

Groups (Mean *standard deviation, log,CFU/ml) Prvalue
Group 1 (control) 6.73+0.15* .000
Group 2 (SDF) 4.9740.32°
Group 3 (AgF) 5.3840.70"

P value from Kruskal-Wallis test.

“*Same superscript letters indicate no significant difference between
the groups by Bonferroni's post-hoc test.

CFU: colony-forming unit, SDF: silver diamine fluoride, AgF: silver
fluoride.
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Group 1 (control)  Group 2 (SDF) Group 3 (AgF)

Fig. 1. The mean and standard deviation of bacterial counts of Strep-
tococcus mutans expressed as log,(CFU/ml. *Statistically significant
compared to control group (P<0.05). SDF: silver diamine fluoride, AgF:
silver fluoride.

Fig. 2. Scanning electron microscope images of dentin specimen (x1,000). (A) Control, (B) silver diamine fluoride application, (C) silver fluoride

application.
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Fig. 3. Energy dispersive X-ray spectroscopy analysis of dentin specimen. (A) Silver diamine fluoride application, (B) silver fluoride application.
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