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Evaluation of Remineralization Effects on Enamel Demineralization by Anti-cariogenic
Agents using Quantitative Light-induced Fluorescence-digital (QLF-D) in vitro

Kkotnim Lee, Miae Kim, Inkyung Hwang, Jihyun Park, Yonjoo Mah

Division of Pediatric Dentistry, Department of Dentistry, Ewha Womans University Mokdong Hospital, Seoul, Korea

——Abstract

The purpose of this study was to evaluate the difference of remineralization effects of various anti-cariogenic
toothpastes on artificial carious lesions in primary and permanent teeth using quantitative light-induced fluores—
cence-digital (QLF-D) system. Sound human primary (n = 48) and permanent teeth (n = 48) were randomly
divided into following groups : control group (Group 1), fluoride toothpaste (Group 2), functionalized tricalcium
phosphate (fTCP) + fluoride toothpaste (Group 3), and casein phosphopeptide-amorphous calcium phosphate
(CPP-ACP) toothpaste (Group 4). Specimens were prepared by exposure in a demineralizing solution and then
treated using the different toothpastes twice daily during 14 days. All specimens were analyzed with the QLF-D
system. QLF data analysis indicated three different toothpastes showed significant remineralizing effects
compared to Group 1 in both primary and permanent teeth. Also, the remineralizing effects in Group 3 and 4
were significantly higher than in Group 2. This study suggested that the toothpastes containing fTCP + fluoride
and CPP-ACP have the significant anti-cariogenic effects on enamel demineralization in both primary and
permanent teeth, and QLF-D is an useful device to assess the incipient carious lesion and remineralization
effects of the anti-cariogenic materials quantitatively. Therefore, clinicians can consider the QLF-D system for
the evaluation of demineralization and remineralization in primary and permanent teeth.
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Table 1. Anti-cariogenic ingredients of the experimental toothpastes used in this study

Material Anti-cariogenic ingredient Manufacturer

2080 Kids toothpaste 500 ppm Fluoride Acekyung Co., Seoul, Korea
2080 Original toothpaste 1000 ppm Fluoride Acekyung Co., Seoul, Korea
Clinpro™ Tooth Créme 950 ppm fluoride, fTCP GC Co., Tokyo, Japan

Tooth Mousse® CPP-ACP 3M ESPE, St. Paul, MN, USA

fTCP = functionalized tricalcium phosphate, CPP-ACP = casein phosphopeptide-amorphous calcium phosphate
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Fig. 1. The changes of 4 Q in primary teeth (A) and permanent teeth (B).
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Table 2. The values of 4 4Q in primary teeth after the application of
anti-cariogenic toothpastes

Table 3. The values of 4 4Q in permanent teeth after the application of
anti-cariogenic toothpastes

0-3 days 0-7 days 0-14 days 0-3 days 0-7 days 0-14 days
Groups %) %) *%) Groups %) %) %)
-15 + 215 86 + 222 32 + 426 Group 1 60 + 1115 778 + 1325 146 + 957
Group 1 (1 + 9%) (-4 + 9%) (-1 + 18%) (1 + 17%) (1 + 21%) (2 + 15%)
208 + 3200 803 + 334 -1223 + 300° Group 2 278 + 983 1921 + 888 -2509 + 1209°
Group 2 (8 + 13%) (31 + 13%) (48 + 12%) (5 + 16%) (1 + 14%) (41 + 20%)
187 £ 233 1336+ 172 -1392 + 297 Group 3 243 + 5350 4547 + 665 4279 +636"
Group 3 ® + 10%) (56+7%) (58 + 12%) 4 + 8%) 69+ 10%) (65 + 10%)
266+ 2510 1484 + 2220 1546 + 301° Group 4 684 + 964® 3533 + 1081° 3423 + 1132
Group 4 (11 + 10%) (62 + 9%) (64 + 13%) (-12 + 17%) (64 + 20%) (62 + 21%)

n= 12, Values are mean + standard deviation. a, b: same letters indicate
statistical differences between values in each group by Wilcoxon-Signed
Rank test (p < 0.05)

n =12, Values are mean + standard deviation. a, b: same letters indicate

statistical differences between values in each group by Wilcoxon-Signed
Rank test (p <0.05)

Fig. 2. Representative images of the experimental groups, QLF-D (quantitative light-induced fluorescence-digital) images after exposure in a demineraliz-
ing solution in primary tooth (A) and permanent tooth (C), and after application of anti-cariogenic toothpaste for 14 days in primary tooth (B) and perma-

nent tooth (D).
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Table 4. The comparison of 4 4 Q among groups (0-3/0-7/0-14 days)
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Primary teeth Permanent teeth
Group 1 2 3 4 1 2 3 4
1 -/-/* /%% /%% -/-/* /%% /%%
2 -/*/- /%% /%% -/*/-
3 1%/~ /%%

4

*: statistically significant different by Kruskal-Wallis test followed by Mann-Whitney post-hoc test (p < 0.05)

-: not significantly different (p > 0.05)
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Fig. 3. Comparison of 4 Q% between primary and permanent teeth during 14 days in Group 2 (A), Group 3 (B), and Group 4 (C), *: statistically different

by Mann-Whitney test (p < 0.05).
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Table 5. The velocity of remineralization for 1 day in primary teeth (Difference of 4 Q%/days)

Groups 0-3 days/3 3-7 days/4 7-14 days/7
Group 1 -0.21 + 3.04 1.07 = 3.90"* -0.33 £+ 2.58¢
Group 2 272 + 418 -5.84 + 3.53:1* 235 £ 1.58:118
Group 3 -2.62 + 3.26° -12.05 4 2.58*" -0.34 £ 1.18"*
Group 4 -3.69 + 347 -12.64 + 3.73%* -0.37 + 2.45"3

n =12, Values are mean =+ standard deviation. a, b: same letters indicate statistical differences between values in each group by Wilcoxon-Signed Rank test
(p<0.05). T, ¥, §:same symbol indicates statistical differences between values in each column by Kruskal-Wallis test followed by Mann-Whitney post-

hoc test (p <0.05)

Table 6. The velocity of remineralization for 1 day in permanent teeth (Difference of 4 Q%/days)

Groups 0-3 days/3 3-7 days/4 7-14 days/7
Group 1 -0.31 +£5.80 -0.07 £+ 3.78¢ 0.50 + 2.14"
Group 2 -1.51 & 5.34°1 -6.69 & 2.23*1 -1.37 £ 1150118
Group 3 -1.24 £ 272 -16.42 + 1.91*" 0.58 &+ 1.31°*
Group 4 4.14 + 583 -19.12 + 3.13*" 0.28 + 2.13*%

n= 12, Values are mean =+ standard deviation. a, b: same letters indicate statistical differences between values in each group by Wilcoxon-Signed Rank test
(»<0.05). T, ¥, §: same symbol indicates statistical differences between values in each column by Kruskal-Wallis test followed by Mann-Whitney post-

hoc test (p <0.05)
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