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— ABSTRACT

A QUANTITATIVE STUDY OF THE CHANGE OF CALCIUM, PHOSPHATE,
FLUORIDE USING EPMA AFTER IN VITRO DEMINERALIZATION AND
REMINERALIZATION OF HUMAN TOOTH ENAMEL

Kyoung-Sik Hong, Bock Hur, Chan-Young Lee, Ki-Yeon Keum
Department of Conservative Dentistry, College of Dentistry, Yonser University
Department of Conservative Dentistry, College of Dentistry, Pusan National University*

The aim of this i# vizre study was to analyze the composition of human tooth enamel in terms of three
components, Ca, P, and F after demineralization and remineralization in acid buffer solution.

A total of 8 human premolars without any defects and cracks were selected and buccal and lingual sides
of the teeth were cleaned with an ultrasonic device and pumice without fluoride. 5X5mm windows were
opened, and other areas were completely covered with 3-coats of nail varnish to prevent from being in con-
tact with demineralized and remineralized solutions. After demineralization process, each tooth was sec-
tioned into two slices, highly polished one of them withy-alumina, and then analyzed the composition of the
demineralized tooth with EPMA (electron probe micro-analyzer). The other slices were put into the rem-
ineralized solution for 10 days, polished, and analyzed in the same manner. These data were statistically
analyzed with one sample t-test(p<0.05).

The results were as follows.

1. Normal tooth enamel consists of 49.76% Ca, 39.80% P, and 0.28% F.

2. After demineralization, percentage of Ca and P ratio were decreased by about 5.57 and 5.07% respec-

tively. Percentage of F ratio was also decreased by about 0.01%, which was not statistically significant.

3. After remineralization, percentage of Ca, P increased about by 4.47 and 4.35% respectively.

Percentage of F decreased by about 0.01%, which was not statistically significant.

In conclusion, remineralized solution used in our study has the potential to induce the uptake the Ca and
P into the pore sites of the demineralized enamel. But, in the oral cavity, there were rapid temperature
change, organic matrix that inhibits the movement of the ions, and limitation of continuous contact with
this remineralized solution. Therefore, further in vivo study is necessary.
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Table 1. Aol ALS3t B3] 215 Boko| x4

Table 2. A10f St XL 245 Soo| =4

Composition Concentration Composition Concentration
Lactic acid(mM) 100 Lactic acid(mM) 10
Calcium (mM) 15.1 Calcium(mM) 31.2
Phosphate(mM) 9.6 Phosphate(mM) 12.0
Sodium azide 3.08 Sodium azide 3.08
pH 4.3 Fluoride{ppm) 2
Degree of saturation 0.165 pH 4.3
Degree of saturation 0.339
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K gofe] Bt I RS E EPMA (electron probe micro-analysis)S 028+ L&, 0, B4 pisjo] M2ty 24

Table 3. &t5| M Els] & xjosl = 24 ARo| pis)
Aoz BB A% B3 F (%)  AWs B (%) B3 d-23 F(%) AYSE-LH F(%) ABIF-25 (%)

1 49.15 42.62 47.22 6.53 4.60 1.93
2 49.84 44.07 48.13 5.76 4.06 1.70
3 49.63 44.64 49.16 4.99 4.52 0.47
4 50.81 44.09 48.93 6.72 4.84 1.88
5 49.94 45.14 48.27 4.80 3.13 1.67
6 49.35 4412 49.01 5.23 4.89 0.34
7 50.00 43.48 49.61 6.52 6.13 0.39
8 49.35 45.36 48.91 3.99 3.55 0.44
Bad£SD 4976052 44.19+0.88 48.66+0.75 5.57+0.98 4.47x0.92 1.10%20.75
Table 4. &t3| M El5| & xjalsl & ol MEo| iz}
Aoz w3 @(%) 93] (%) AW F(%) 23 A-293 (%) AV F(%) ABAF-EI A(%)
1 38.73 33.99 38.15 4.74 4.16 0.58
2 39.57 35.24 38.11 4.33 2.87 1.46
3 39.98 35.73 38.96 4.25 3.23 1.02
4 40.28 36.46 39.82 3.82 3.36 0.46
5 40.34 36.55 39.62 3.79 3.07 0.72
6 39.65 35.63 38.94 4.02 3.31 0.71
7 40.09 31.62 39.47 8.47 7.85 0.62
8 39.73 32.56 39.50 7.17 6.94 0.23
TE8.D 39.80£0.51 34.72+1.83 39.07+0.66 5.07x£1.76 4.35+1.93 0.73+0.37

Table 5. £f5| M Ets| & xjsl & B4 MEo| wst
Aok BB A(%) B8 (%) AR F(%) 2 A-E3 F(%) ARSI (%) ABsE-23 A(%)

1 0.21 0.21 0.22 0.00 0.01 -0.01
2 0.28 0.25 0.26 0.03 0.01 0.02
3 0.28 0.24 0.22 0.04 -0.02 0.06
4 0.40 0.37 0.35 0.03 0.02 0.05
5 0.1 0.19 0.17 -0.08 -0.02 -0.06
6 0.32 0.32 0.33 0.00 0.01 -0.01
7 0.38 0.34 0.35 0.04 0.01 0.03
8 0.28 0.25 0.26 0.03 0.01 0.02
Z+SD  0.28+0.09 0.27+0.07  0.27+0.07 0.01:£0.04 ~0.01:+0.02 0.010.04
4. Aol 2 ttest 4 A% BEY A9 AR FIHT 2,
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