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ABSTRACT

THE REMINERALIZING FEATURES OF PH 5.5 SOLUTIONS OF DIFFERENT
DEGREE OF SATURATIONS ON ARTIFICIALLY DEMINERALIZED ENAMEL

Young-Jun Kwak, Eui-seoug Kim, Sung-Ho Park, Hyung Kyu Gong, Yoon Lee, Chan-Young Lee*
Department of Conservative Dentistry, Yonsei University, Seoul, Korea

The purpose of this study is to observe and compare the remineralization tendencies of artificially dem-
ineralized enamel by remineralization solutions of different degree of saturations at pH 5.5, using a polariz-
ing microscope and computer programs (Photoshop, Image pro plus, Scion Image, Excel).

For this study, 36 sound permanent teeth with no signs of demineralization, cracks, or dental restora-
tions were used. The specimens were immersed in lactic acid demineralization solution for 3 days in order
to produce dental caries artificially that consist of surface and subsurface lesions. Each of 9 or 10 specimens
was immersed in pH 5.5 lactic acid buffered remineralization solution of three different degrees of satura-
tion (0.25, 0.30, 0.35) for 12 days. After the demineralization and remineralization, images were taken by
a polarizing microscope (X 100). The results were obtained by observing images of the specimens, and
using computer programs, the density of caries lesions were determined.

In conclusion, in the group with the lowest degree of saturation, remineralization occurred thoroughly
from the surface to the subsurface lesion, whereas in the groups with greater degree of saturation showed
no significant change in the subsurface lesion, although there was corresponding increase in the remineral-
ization width on the surface zones. (J Kor Acad Cons Dent 33(5):481-492, 2008)
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Table 1. Initial composition of demineralization solution
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Louis., U.S.)& °]&43t9 0.321 M ¢ Calcium, 28|1
OIAEET (Sigma Co., St. Louis., U.S.)& o] &3}
0.976 M 2| Phosphate & ¥H&9] ©]& stock &d°.2
ARt
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Lactic acid, Calcium, Phosphate?] =& =1L, 3.08
mM NaNs& H7Fe v 8 N T4 4§ #F &9o=
pH meter (Orion Research Inc., U.S.) AIZ 3}l pH
4.30] {5 2-s3rh 49 &5 790 Personal lon
Chromatography (Metrohm, Switzerland)Z 7t ©]-22]
FEE W] A BNt o]& Al 3] g0 AL
&8kt

M

e

2.3 Ag3} &5 LA A%

Stock &5 o]-&dte] BA7} 2 ppm EFH A st o
2 309 AFst £ 3.08 mM NaNs& H7kska, 8 N
FoeldE EFE49eE pH 5571 HES . ¢ &
9% jon chromatography® 3% 4% o 43} &
Ho g o] &3ttt (Table 2).

Figure 1. Specimen used in the experiment.

Composition Concentration
Lactic acid (mM) 100
Calcium (mM) 15.63
Phosphate (mM) 8.30
Sodium azide (mM) 3.08
pH 4.30
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Table 2. Initial composition of remineralization solution

composition Concentration
Group 1 Group 2 Group 3

Lactic acid (mM) 10 10 10
Calcium (mM) 1.59 1.71 2.05
Phosphate (mM) 0.72 0.85 0.94
Sodium azide (mM) 3.08 3.08 3.08
pH 5.5 5.5 55

Fluoride (ppm) 2 2 2
Degree of Saturation 0.25 0.30 0.35
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Table 3. One-way ANOVA on the remineralizing features of pH 5.5 solutions of different degree of saturations on
artificially demineralized enamel

Variable SS df MS F
Demineralized depth 13.63 2 6.81 0.80
Surface lesion width 13145.10 2 6572.55 8.12*

Mineral density 19.90 2 9.95 0.37

* p< .05

Table 4. Quantitative value change (%) and the post-hoc result of enamel during de- and remineralization

Variable Group 1 Group 2 Group 3 F LSD
Demineralized depth (%) 98.42 (2.42) 100.18 (3.83) 100.04 (14.94) 0.80
Surface lesion width (%) 126.37 (11.79) 160.98 (34.20) 237.66 (27.55) 8.12* 1,2(3
Mineral density (%) 137.20 (6.09) 128.38 (22.61) 125.17 (18.14) 0.37

Standard Deviation (SD) is in the parentheses.

* p< .05
1.3 3 9] Als} & 7} 3 T Atol9} 2 EF 3 T Atolddl BAIA ekt EA)
d&Aor Y A 5 R F 30, 1 & At (p = 0.039). &, 3 TollA 1, 2 7RG B2 4
1 3 2 7ol vlal] 7be e B 5 3 FHZo] T7h As @ Ut
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KR S Sl
Figure 2. Polarizing microscopic observation of Figure 3. Polarizing microscopic observation of
demineralized enamel (Group 1, X 100). remineralized enamel (Group 1, X 100).

Figure 4. Polarizing microscopic observation of Figure 5. Polarizing microscopic observation of
demineralized enamel (Group 2, X 100). remineralized enamel (Group 2, X 100).

Figure 6. Polarizing microscopic observation of Figure 7. Polarizing microscopic observation of
demineralized enamel (Group 3, X 100). remineralized enamel (Group 3, X 100).
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Figure 8. Change rate of demineralized depth
(demineralized depth after remineralization / dem-
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Figure 10. Comparison of density in enamel area
before and after remineralization (Group 1).
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Figure 12. Comparison of density in enamel area
before and after remineralization (Group 3).

pH 550A X3l EHo| Zot Halyf oIF EalE EatEe] a3 0/As Het

=2
S&

wrf e e sl 5

v rodw of

Figure 9. Change rate of surface lesion width
(surface lesion width after remineralization / surface
lesion width before remineralization) X 100 (%).
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Figure 11. Comparison of density in enamel area
before and after remineralization (Group 2).
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