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Table1 Sample distribution of each group
: mm o Group ‘ Demineralization Time(day) e
1 2 4 o 8
Bovine I n=>5 QLF n=>5 QLF n=>5 QLF n=5 QLR
Permanent D= 20 T™™R TMR TMR TMR
I QLF QLF QLF QLF
n=>5 5 specimens were just used for QLF without TMR.
Human I n=>5 QLE n=>5 QLE n=>5 QLK n=5 QLK
Deciduous n=20 TMR T™R TMR ™R
IV QLF QLF QLF QLF
n=>5 5 specimens were just used for QLF without TMR.
Human v n=>5 QLF n=>5 QLF n=>5 QLE n=>5 QLE
Permanent 2= 20 T™R TMR T™MR TMR
Vi QLF QLF QLF QLF
n=>5 5 specimens were just used for QLF without TMR.
Total n=75
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Fig. 2. Diagram of QLF System.
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Fig. 1. Diagram of enamel core for QLF & TMR.

Fig. 3. Captured image of TMR analysis.
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Table 2. Means and standard errors of all analyses for bovine, deciduous and permanent teeth in group 1, T and V

Demin. TMR QLF
Dentition Time IML* Denth FRo/FR
ET ‘ e s * . . D, S
(day) No vol% X 5“ No* Sound Demineralized X100
, 1 5 726.2+119.5 27.8+3.5 5 986.61+36.5 666.8t64.8 67.3+5.2
Bovine 2 5 1524.7+239.8 46.7x£3.8 5 1169.8+102.7 611.2£50.0 b26+*1.5
(Group 1) 4 5 1896.2+£805.1  53.9+21.0 5 798.3+452 390.3+£26.5 488%1.1
8 5 3524917533 87.7+16.8 5 848.5+37.3 344.0x23.1 40.5%1.3
1 5 923.4+2.1 30.4+3.1 5 1258 8+£555 965.3+£1149 77.1+9.3
Deciduous 2 5 1300.0+183.4 35.9+t4.4 5 1532.5+155.0  799.3x779 558%124
(Group 1) 4 5 1562.5+54.5 42.8+0.7 5 1309.8+129.2 601.3+544 46.2+3.2
8 5 1889.8+794.0 489+159 5 12426x716 413.8+144 33.7x22
1 5 612.6+0.2 21.8+1.3 5 1245.0+82.3 1004.2+31.9 81.4+29
Permanent 2 5 1022.1+210.6 29.0+3.7 5 1104.3+76.4 769.3+101.3 69.2+59
(Group V) 4 5 1697.2+546.6 38.9+104 5 887.3+50.4 457.8+54 5H52.0x2.7
8 5 4167.7+188.4 91.6+£6.9 5 944.0+113.0 419.0%21.0 44.8+3.1
* IML : integral mineral loss ** . "No  means sample numbers of each group
. oi7 &t
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Fig. 4. Integrated mineral loss of all dentitions at each
demineralization time in group 1, Ml and V.
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Table 3. Correlations of TMR values between QLF value in

Table 4. Regression analysis of mineral loss by demineral-

each group ization time in each group
TMR Values , : e ‘ Coefficient (=B) pvalue
: 1 L
QLF value Minoral Loss erior Depth Bovine 375.8 0.000
Bovine Deciduous 116.1 2.310
-0.467 -0.532*
FR ratio Permanent 519.5 0.000
Deciduous
-0.207 -0.203
FR ratio
Permanent
-0.642* -0.642*
FR ratio
*:p{0.05 o] .
T Beriivous %
€0 —a— Permanent
g\ 80
Table 5. Regression analysis of lesion depth by demineral- g ZZ
ization time in each group 8w T [
L Cetioeat =B e g "
Bovine 7.945 0.001 »] i/%
Deciduous 2.372 0.227 ‘2’
Permanent 10.307 0.000 i : : ;
Demineralization time (day)

Fig. 5. Lesion depth of all dentitions at each deminer-
alization time with group 1. Il and V.

Table 6. Means and standard error of QLF values for bovine, deciduous and permanent enamel

e Demin. QLF Values L
Dentition Time e
(day) No Sound Demineralized FRp/FRs X100
1 10 1011.3%£46.0 758.8+£52.1 75.0+£3.9
Bovine 2 10 1170.4+65.6 793.3£96.6 66.1t4.6
(Group 1,2) 4 10 976.63£74.7 533.9£65.4 53.4+21
8 10 978.7+£104.2 419.3%£55.0 424+1.5
1 10 1311.1+45.9 1089.1+974 82.8%£6.0
Deciduous 2 10 1508.3+86.3 1001.5+114.0 68.2+£8.2
(Group 3,4) 4 10 1291.9+73.7 725.6x80.5 57.0x£7.3
8 10 1340.7+80.5 570.4+101.9 41.4+5.2
1 10 1252.0+74.4 983.7166.6 78.6x2.4
Permanent 2 10 784.1+84.4 836.8+114.5 69.1£4.3
(Group 5,6) 4 10 1046.7+88.9 0642.8+126.2 58.6+5.1
8 10 1062.0£57.0 526.3+36.2 495+1.9

SAA fFo8E B 4 st

Table 62 £ Tl tig QLF ¥4 272 Uehd 24
B4 WBAd dg €3] HFAY FR @S HELE s
YER AT

Fig. 62 Zt &) A|7td] W2 FR ratio® ¥32 Vel A
I ERAN BE FollA &3] A7t wal FR ratio’}l 743k
© 222 Jelgt}, Table 7€ o1& 37 B3 A7 gA 2

* “No" means sample numbers of each group

Table 7. Regression analysis of FR ratio by demineraliza-
tion time in each group

Coefficient (=B)  pvalue
Bovine -4.643 0.000
Deciduous -5.421 0.000
Permanent, -4.435 0.000
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Fig. 7. Scatter graph with regression line of each group.
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Abstract

COMPARATIVE STUDY ON THE RATE
OF DENTAL ENAMEL DEMINERALIZATION USING A QLF

Chang-Keun Lee, Jong-Soo Kim, Seung-Hoon Yoo

Department of Pediatric Dentistry, College of Dentistry, Dankook University

The objective of this study was to compare the rate of in vitro demineralization of bovine permanent (BP), hu-
man deciduous (HD) and human permanent (HP) enamel.

Twenty five flattened and polished enamel samples for each group (BP, HD, HP) were immersed in a dem-
ineralizing solution (0.1 mol/L lactic acid, 0.2% Carbopol 907, and 50% saturated hydroxyapatite) for 1, 2, 4 or
8 days. All 25 samples from each group were subjected to Quantitative light induced fluorescence analysis
(QLF) and 5 samples from each group were randomly selected for Transverse Microradiography analysis (TMR).
Integrated mineral loss (IML) and lesion depth (LD) were determined by TMR. The fluorescence radiance (FR)
of sound enamel (FRs), demineralized enamel (FRp) were determined by QLF and FR ratio (FRo/FRs) was cal-
culated. ’

Bovine enamel samples showed significant correlation between FR ratio and lesion depth(p<0.05), and decidu-
ous enamel samples does not showed significant correlation between FR ratio and lesion depth(p>0.05).
Permanent enamel samples showed significant correlation between FR ratio and lesion depth(p<0.05)

The constant of demineralization time between FR ratio from regression analysis were as follows: bovine
enamel was -4.643(p<0.05), deciduous enamel was -5.421(p¢0.05) and permanent enamel was -4.435(p{0.05).

Key words : Quantitative Light-induced Fluorescence, Early detection, Dental caries, Enamel, Bovine

515



