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Group Material Type Manufacturer Shade Composition
FZ Filtek™ Z250 Composite 3M™ ESPE™, USA A2 Bis-GMA, UDMA, Bis-EMA, zirconia/silica filler
FF Fuji Filling™ LC RMGI GC, Japan A2 Paste A: alumino-silicate glass, 2-HEMA, UDMA
Paste B: water, polyacrylic acid, UDMA, silicone dioxide
DA Dyract® AP Compomer Dentsply, Germany A2 Strontium-fluoro-silicate glass, strontium fluoride, TCB
resin, UDMA
BF Beautifil IT Giomer Shofu, Japan A2 Bis-GMA, TEGDMA, multi-functional glass filler, S-
PRG filler based on fluoroboroaluminosilicate glass
Table 2. The Bonding/Coating agents used in each group
Group Material Manufacturer Composition
FZ Scotchbond™ Etchant 3M™ ESPE™, USA 35% H,PO,
Adper™ Single Bond 2 3M™ ESPE™, USA Bis-GMA, HEMA, silica nanofiller, ethanol, water
FF Dentin conditioner GC Corp, Japan 10% polyacrylic acid
DA Scotchbond™ Etchant 3M™ ESPE™, USA 35% H,PO,
Prime & Bond® NT Dentsply, Germany PENTA, TEGDMA, Bis-GMA, cetylamine hydrofluoride, aceton, nanofiller
BF FL Bond I Shofu, Japan Primer: water, ethanol, carboxylic acid monomer, phosphoric acid

monomer, initiator
Bonding agent: S-PRG filler based fluoroboroalumonosilicate glass,
UDMA, TEGDMA, 2-HEMA, intiator
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Fig. 1. Measurements of the depth of outer lesion(OLD)(A), and the
thickness of inhibition zone(IZ)(B). R: restorative material, E: enamel,
OL: outer lesion.
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Fig. 2. Black lines show the typical scanning range and the position of
line analysis. E: enamel, D: dentin, R: resotrative material.
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Table 3. Mean outer lesion depth(OLD) and the thickness of inhibition
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Table 4. Frequency of IZ/NE/WL formation(No(%))

zone(IZ)(pm=£SD) Group 1z NE WL Total
Group OLD 1Z thickness FZ 3(20.00) 9(60.00) 3(20.00) 15(100)
FZ 146.11 £ 11.09° 235 £ 549 FF 11(73.33) 2(13.33) 2(13.33) 15(100)
FF 107.07 £ 13.49° 13.56 £ 7.25° DA 11(73.33) 4(26.67) 0(0.0) 15(100)
DA 119.54 £ 9.03 18.85 £ 7.81° BF 11(73.33) 3(20.00) 1(6.67) 15(100)
BF 109.28 + 12.30° 16.62 £ 8.30° Tp-value 0.019*
'p-value <.001* <.001* "p-value was calculated by Chi-square test.
fp-value is determined by one-way ANOVA. *p<0.05
* p<0.05

< Different letters in each column indicate statistical significance among
groups by Tukey's test at p<0.05

Fig. 3. Typical CLSM images of the lesions in enamel margins of cavities restored with various materials( X 40). a,b= FF group, c,d= DA group, e,f= BF

group, g,h=FZ(control) group. White arrows indicate demineralization inhibition zone at the enamel-restoration margins. f. shows wall lesion at the margin.

g. and h. show no effect at the margin.
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Fig. 4. Relative fluoride concentration of each group in enamel.
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Fig. 5. Relative fluoride concentration of each group in dentin.
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Abstract

IN VITRO STUDY OF DEMINERALIZATION INHIBITION EFFECT AND FLUORIDE UPTAKE INTO
ADJACENT TEETH OF LIGHT-CURED FLUORIDE-RELEASING RESTORATIVES

Song-Yi Kim, Sung-Chul Choi, Kwang-Chul Kim, Yeong-Chul Choi, Jae-Hong Park
Department of Pediatric Dentistry, School of Dentistry, Kyung-Hee University

The purpose of this study was to evaluate the effect of light cured fluoride-releasing materials on the inhibi-
tion of demineralization. In addition, the pattern of fluoride uptake of adjacent tooth structure was analyzed
with EPMA.

Eighty intact premolars were restored with Filtek™ Z250(control group, composite), Fuji Filling LC™(RMGD),
Dyract AP®(compomer) and Beautifil II(giomer). Restored teeth were stored in distilled water for 30 days. Then
sixty teeth(n=15) were exposed to demineralizing solution(pH 4.3). Demineralized teeth were bisected and pol-
ished. The specimens were observed with confocal laser scanning microscope. The depth of outer lesion and the
thickness of inhibition zone were measured. Remained twenty teeth(n=>5) were bisected for fluoride uptake
analysis. The fluoride analysis were taken at enamel-restoration interface and dentin-restoration interface by
electron probe micro-analyzer.

The results are as follows:

1. The depth of outer lesion of Fuji Filling LC™, Dyract AP, Beautifil IT was shallower than that of Filtek™

7250 at the margin of restoration(p<0.05).
2. The thickness of caries inhibition zone of Fuji Filling LC™, Dyract AP, Beautifil II was greater than that of
Filtek™ 7250 at the margin of restoration(p<0.05).

3. Fuji Filling LC™, Dyract AP, Beautifil II groups showed the greater fluoride uptake into enamel and den-

tine around restoration than Filtek™ Z250 group.

4. In dentin the difference of fluoride concentration were greater than in enamel, and Dyract AP showed the

greatest fluoride concentration in dentin.

Key words : Giomer, Fluoride-releasing materials, Electron probe micro-analyzer(EPMA), Confocal laser scanning
microscope (CLSM)
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