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ABSTRACT

THE INFLUENCE OF THE DEGREE OF SATURATION OF ACIDULATED BUFFER
SOLUTIONS IN THE ROOT DENTIN DEMINERALIZATION

Hye-Sil Kang, Chan-Young Lee*
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The purpose of this study is to compare and to evaluate the effects of the degree of saturation on the pro-
gression of artificial root caries lesion.

A total of 8 human premolars without any defects and cracks selected and the cementum were removed
and the teeth were cleaned with ultrasonic device and pumice without fluoride.

Each tooth was sectioned into 6 pieces and they were ground with #800 sandpaper until they had a
thickness of 200un. Specimens were applied with nail vanish except for the 2-3 mm window area after appli-
cation of bonding agent. Under the constant pH, the specimens were divided into 6 groups (degree of satu-
ration; 0.1415, 0.1503, 0.1597, 0.1676, 0.1771, 0.1977). Each group was immersed in acid buffer solution
for 1, 2, 3, 5 days under controlled temperature (25°C) and imbibed in water and examined using the
polarizing microscope.

The results were as follows

1. Although the degree of saturation of demineralization solution decreased, the depth of penetration in
the dentin was constant.

2. Erosion was observed on the surface of all the teeth in the group I, I. In the group I, IV, V, sur-
faces were not changed. The teeth in the group W showed the more mineralized surface but not the
shape of the dentinal tubules distinctively.

3. In all groups, the lesion progressed rapidly at the first day of the experiment, but increased gradually
as time elapsed. (J Kor Acad Cons Dent 29(5):454-461, 2004)
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E427F EHEA & pumice® X 2HE Avket oy £
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2. A EHo| M=t
1) Stock &9 #|x
30% lactic acid (Sigma Co., U.S.A., A% 90.08,
4% 1.080) Z%H 1M lactic acide, @b
(Sigma Co., U.S.A., £2H 147.0) =5¥ 0.1M9] &
<, AXZEED (Sigma Co., US.A., A8 136.1) =

Figure 1. Tooth specimen
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Table 1. Composition of initial demineralized solution (mM)

Solution 1 2 3 4 5 6
Ca 13.56 13.43 15.35 16.51 17.26 20.68
P 8.55 10.27 9.94 10.25 11.34 11.88
Lactic acid 100 100 100 100 100 100
Sodium azide 3.08 3.08 3.08 3.08 3.08 3.08
pH 4.3 4.3 4.3 4.3 4.3 4.3
Degree of Saturation 0.1425 0.15027 0.15969 0.16761 0.17716 0.19774

Figure 2. Position of tooth specimen

2E 0.1M9 §94L Axdte] gd9 ¥} 747
1.040M, 0.0973M, 0.1028M1& EA315ic}.

2) &3] #4589 Az

Stock &9 (Z, 9, lactic acid) SCZ2HE A3 &d95
THE7] QJal A7te] o B g A et & ek, bac
teriostaticsHl 8171 $18l 0.0308M<] sodium azideZE 5
7bekal, 8M KOH ZE89 2 o439 pH meter
(Advanced Ion Selective Meter 920. Orion Reserch,
U.S.A) AZ st pH 4.3¢] ¥ =5 Z4a5it o] & o
Al FEAE] st 99 &S AFEA7] (790
PersonallC. Metrohm. Ion analysis., Switzerland) 2
wAste] 93] ¢ 89S A 2385 (Table 1).

Aote] ABE K0cc Fekxt] §719] 30ccs] B3] 95
§9% A1 g ATo] PIES 3 F 25¢CY G2
Sz welsleh. 09, 1%, 24, 39, 52 47 & 23
7 dold AL B 212 AEAA AP @A (1221,
£949, =) o2 galala (& 1 40, 100) o] 4]
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Figure 3. Demineralization
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It 2EEH| Zotzs) LolEe] E30) 0/A= Hgt

A sholl = o] Roke] A A WA He] B g WHEE 575 A Fo] WAshHA A Wi s
ZE T o7 g A& & & AT (Figure 6). & A3F 99
WA BAo] W ¥3lwo] Wl ug g2 oS & o] Z3to A= cavitation©]H no lesion®] 43S &
Z 3 g it 23lert BlmA W@ 0.15027 olst (1, #3 + gllo.
[ &) dlE ZE ool | erosiono] YEE A o] Wstol me} ol BT S F2 G elA
= BEY Foolen, o) 5 Tk u] Beko] ofd T o] gt Aolg HIE off Sy, AolA A E
o] Ao FAH I Fol#He] FHE FEAoRE & FZoA e 2 vl Aake] whgo] Yehs Aoz A
AEs #F F F 3k oA FHEAQ] do] o Ze | 2 UM AlRto] Zatgt] whet WAHHE
A WHEE 575 o] AAYSHHA EEFol HAak W vl A o ghopA|a 9@ FHEA = A g9 4 gl
Ao APHS & F AR (Figure 4)
0.15969914 0.177164F] (I, IV, V) <M= &H 2. Al HiAo| ZIo] &
AMFH 2 WstE Holx| FomA vz Wi EAZ 2
o= A #F & 5 AT Tt A AHANE 54 pHet At Fx& YAt FAA7I L E3tegs Ws}
Ezdo] HluA gk 207 AWM £ ¢ 4L Z9 ANAE o, Z3ze] Hslo] w2 2] Ao Zlolde A
ME 837} dojurl= ahu Bop ¢ B2 e o7} 9L, °l& 1, 2, 3, 5¥S 727} v wall & wlo =
Uehds 2 & 5 Ik (Figure 5). Zol7b gl &9 & 4 3lla, BAACERE foaprt
F3er) P =8 old 0.19774 (M) oM e ¥ A} (Figure 7, Table 2). Alzto] 1, 2, 3, 54 & %13
FAo M9} 2 EHZ (surface lesion) & &91E 4 ) o we} Ha A9 Zol= Hat Zojxloy, 27] 1Y
A, Aol | 1TA4H o2 Aoz I Folaut o APHEE 5YF} vwaeliH 7] 19 WA o]
o PYE FEHos AdEs #F & gl 2y 7F 343] ket Alzto] Al whek Aa Ag&ert
o] Ao I, 133 w2 FHTAQ dFo| o A Hage ¢ T AUk (Figure 8).

Figure4. Group 1,1 Figure5. Group I, IV Figure 6. Group I

Table 2. Mean depth of demineralization (#m)

Goup [ Goup Il Goupll Goup [V Goup V Goup VT
lday 80.34 + 13.07 81.17 + 12.28 78.59 + 14.88 7769 + 1414  98.81 £ 17.08 95.52 + 13.58
2day 124.35 £16.49 12255 £ 17.73 13089 + 10.14 11872 £ 1551 14037 £ 21.72  142.81 £ 21.69
3day 167.24 + 2535 167.07 £ 22.41 168.75 + 1470 15641 + 1371 18881 £ 17.75  195.04 + 8.66
Hday 23549 +25.09 21964 £21.28 24296 + 18.77  219.78 £ 3245 24463 £ 2525  255.98 £ 19.05
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Figure 7. Mean depth of demineralization (#m) - Days
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Figure 8. Mean depth of demineralization (#m) - Groups
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