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Effects of Ag,0/TiO, Microsphere on Biofilm Formation of
Streptococcus Mutans

HUANG Qiaomu, LU Zhong'
School of Environmental Ecology and Biological Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Biofilm of Streptococcus mutans is the main bacteria causing dental caries. To inhibit the bacteria,
Ag,0/Ti0, compound was synthesized by a deposition precipitation, and characterized by X-ray diffraction,
inductively coupled plasma mass spectrometry and transmission electron microscopy. The antibacterial activity
of Ag,0/Ti0, on Streptococcus mutanswas determined with the measurement of inhibition zone and minimum
inhibitory concentration (MIC). And the effects of Ag,0/TiO, on the biofilm formation, acid production and
extracellular polysaccharides (EPS) of Streptococcus mutans were also studied. Results show that the Ag,0/TiO,
compound is microsphere with a diameter of 2-3 mm, and the mass fraction of Ag,0 in Ag,0/Ti0, is 24.8%. The
MIC value of Ag,0/TiO, against planktonic Streptococcus mutans is 64 mg/L, and significantly inhibiting the acid
production of S. mutans. The Ag,0/Ti0, with 125 mg/L decreases the biofilm formation of Streptococcus mutans
by 61.9% , and reduces the production of water-soluble and water-insoluble EPS of Streptococcus mutans by
56.1% and 69.5% respectively. Therefore, Ag,0/Ti0, may be an effective dental caries prevention material.

Keywords: Ag,0/Ti0.; Streptococcus mutans; biofilm formation; inhibition; extracellular polysaccharides
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Fig. 2 TEM images: (a) TiO,, (¢) Ag0/TiO,, (b) and (d)

are magnified images of rectangles in (a) and (c) respectively
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Fig. 3 Antibacterial activity of Ag,0/Ti0, against planktonic S. mutans: (a)inhibition zone, (b) MIC images
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Fig. 5 Effects of Ag,0/Ti0; on acid production of S. mutans

2.5 AgO/Ti0,X} S. mutans & 41 FEFZ B 3T 72 7= EPS
B P 6l

6 R, 7E AgO/TiOAE R, 7K AT 3% 1 Ak
ANFEPE EPS = HE A 3 N . 24 Ag,O/Ti0, it
IR 125 mg/L I, 7K AT ¥ PR FIK AN A] 14 EPS
PR T A L0 R R T 56.14% 1 69.95%
SRR Ag,0/Ti0, B i & WA I 40 76 EPS i 7= A= o

120

E=Water-soluble EPS

Wl WV ater-insoluble EPS
100 e

80

60F =

EPS/ %

40 |

20F

0
Control 31.25 62.5 125

Mass concentration / (mg/L)
T Bl P H (b i 22, #P<0.05

6  Ag0/TiO. 3 S. mutans & YRR T BR 31T 72 7= EPS 1
Fig. 6 Effects of Ag,0/Ti0; on production of EPS during the
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