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Repair of Fluoride-base Calcium Silicate on Carbonated Beverage Etched Enamel
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(1. School of Mechanical Engineering, Chengdu University, Chengdu 610106; 2. National Engineering Research Center
for Biomaterials, Sichuan University, Chengdu 610064)

Abstract: To study the carbonated beverage soften and etched enamel and remineralization, fluoride—based calcium sili-
cate(F-CaSiO;) was used to repair etched enamel, enamel samples were treated with three types of normal carbonated
beverage (Coca—Cola, apple juice, and black tea) for different time, then soaked in simulated oral fluid (SOF) for 30
min, and the microhardness was measured for these two group samples treated before and after by a micromhardness
tester. Coca—cola treated samples for 30 min showed the lowest hardness value, and Ca/P molar ratio dropped to 1. 32.
Because it was difficult to self—repair in SOF for the serious etched enamel, F-CaSiO; was used to remineralization etched
enamel by simulating to brush the teeth, and samples were soaked in SOF for 3 days to mimic mineralization and charac-
terized by micromhardness tester, XRD, SEM, EDS. The results show that each carbonated beverage is harmful to en-
amel, the longer soaked in drinking, the more serious demineralization, and Coca—cola is the worst. Although in SOF for
30 min, treated enamel shows higher microhardness value compared with etched samples, their hardness cannot reach the original
enamel’s. Samples with Coca-cola etched 30 min are treated using F-CaSiO; and soaked in SOF for 3 days, a mineralized layer
formed and its structure is similar to apatite compared with enamel, microhardness value of the mineralized layer is close to enam-
el’s, and Ca/P molar ratio reaches 1. 58. F-CaSiO; can be remineralization enamel and cariogenic prevention as a kind of agent.
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Fig. 2 Surface morphologies and corresponding EDS of enamel samples after treatment
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Table 1 Microhardness of different enamel samples

(MPa)
Samples Original Etched Remineralized
Vaules 367+2.5 193+3.8" 362+2.6"

% :Denotes significant difference from the original samples. P<Z0. 05
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