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ABSTRACT

THE DYNAMIC CHANGE OF ARTIFICIALLY DEMINERALIZED ENAMEL
BY DEGREE OF SATURATION OF REMINERALIZATION SOLUTION AT pH 4.3

Ji-Sook Yi, Bung-Duk Roh, Su-Jung Shin, Yoon Lee, Hyung-Kyu Gong, Chan-Young Lee
Department of Conservative Dentistry, College of dentistry, Yonsei University

The purpose of this study is to observe and compare the dynamic change of artificially demineralized
enamel by remineralization solutions of different degrees of saturation at pH 4.3.

In this study, 30 enamel specimens were demineralized artificially by lactic acid buffered solution. Each of
10 specimens was immersed in pH 4.3 remineralization solution of three different degrees of saturation
(0.22, 0.30, 0.35) for 10 days. After demineralization and remineralization, images were taken by a polar-
izing microscope (X 100). The density of lesion were determined from images taken after demineralization
and remineralization.

During remineralization process, mineral deposition and mineral loss occurred at the same time. After
remineralization, total mineral amount and width of surface lesion increased in all groups. The higher
degree of saturation was, the more mineral deposition occurred in surface lesion and the amount of mineral

deposition was not much in subsurface lesion. Total demineralized depth increased in all groups. (J Kor
Acad Cons Dent 34(1):20-29, 2009)
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Figure 1. Enamel specimen used in the experiment
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Table 1. Initial composition of demineralization solution

Composition Concentration
Lactic acid (mM) 100
Calcium (mM) 155
Phosphate (mM) 8.5
Sodium azide (mM) 3.08
pH 4.3

3) Agst g8 Az

Stock solution® ©]&3t] E47} 2 ppm E&HA 8F
1 3.08 mM NaN3E #7bstaL, 8 N #Astzg 258
Ao pH 4.3°] H== stof Tohert & Alage] A
33t gdg WEUT. ©E Ton chromatography (790
Personal Ion Chromatography, Metrohm,
Switzerland) = & & A5t Al ] AF3L GO A
&3t (Table 2).

Table 2. Initial composition of remineralization solution

Composition Group
1 2 3
Lactic acid (mM) 10.00 10.00 10.00
Calcium (mM) 19.98 2756  33.17
Phosphate (mM) 7.94 10.25 12.52
Sodium azide (mM) 3.08 3.08 3.08
Fluoride (ppm) 2.00 2.00 2.00
pH 4.30 4.30 4.30
Degree of saturation 0.22 0.30 0.35
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Figure 2. Polarizing microscopic
observation of demineralized enamel

(Groupl, x 100) (Groupl, x 100)

Figure 5. Polarizing microscopic

observation of remineralized enamel

(Group 2, x 100) (Group 3, x 100)

Figure 3. Polarizing microscopic

Figure 6. Polarizing microscopic

observation of demineralized enamel
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Figure 8. Rate of change of surface lesion width at Group 1,
2, 3 ((width of surface lesion after remineralization / width
of surface lesion before remineralization) X 100(%)).
Horizontal bars represent no statistically significant
differences (P ) .05).

Table 3. Rate of change of quantitative value during
demineralization & remineralization at enamel

Condition Demineralized  Surface lesion Mineral
Depth (%) Width (%) Change (%)
Group (Mean + SD.) (Mean +SD.) (Mean +S.D.)
1 1151+114% 1039+79% — 108+38%
2 1126+79% 1146 +29% }‘ 1019+22%
3 1114+65% 13H2+134%— 1R07+47%
*P<.05
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Figure 9. Comparison of mineral density in enamel before

and after remineralization (Group 1)
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Figure 10. Comparison of mineral density in enamel before

and after remineralization (Group 2)
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Figure 11. Comparison of mineral density in enamel before

and after remineralization (Group 3)
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