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DIFFERENCE OF CALCIUM FLUORIDE FORMATION BETWEEN THE
ENAMEL AND DENTIN AFTER FLUORIDE APPLICATION IN VITRO

Jae-Gon Kim, D.D.S.,Ph.D., Seon-Ja Kweon, D.D.S.,Ph.D., Hyun-Du Yun, D.D.S.,M.S.D.,
Soo-Hyeon An, D.D.S.,M.S.D., Byeong-Ju Baik, D.D.S.,Ph.D

Department of Pediatric Dentistry and Institute of Dental Science,
School of Dentistry, Chonbuk National University

The purpose of this study was to compare the amount of calcium fluoride deposited on
the enamel and dentin surface and to obtain information on the morphological change and
crystallographic details of mineral deposition after 12,000ppm APF application in vitro.

The bovine enamel and dentin blocks were randomly assigned to eight groups according
to artificial caries lesion formation and difference of fluoride application time. The fluoride
concentration and morphological characteristics on the treated enamel and dentin surface were
investigated by using fluoride quantitative analysis and SEM. The powdered enamel and
dentin of the intact bovine incisors were prepared for the X-ray diffraction analysis.

1. The amounts of KOH-soluble fluoride on the carious enamel and dentin surface after 24h
APF application were higher than after only 5min APF application(P{0.05), but in the
case of the sound enamel and dentin surface were similar after bmin and 24h applica-
tion (P)0.05). The fluoride content was highly increased in the carious dentin as com-
pared with sound dentin after APF application(P<0.05).




2. The carious enamel surface after APF application, the demineralized enamel surface were
recovered a more dense enamel surface and precipitation of crystal was observed a dis-
tintive surface layer of spherical globules of about 1 m diameter., In the case of the flu-
orided carious dentin surface, precipitation of calcium fluoride-like material was deposited
both inside the dentinal tubules as well as in the intertubular regions.

3. The crystallographic structure of powdered enamel and dentin after 24h APF applica-
tion had large crystallities of apatite and CaF2 diffraction peaks in the enamel as com-
pared with dentin. The diffraction data collected from the 27.50-29.50(2) angular range
of the powdered enamel, the (105) apatite, (225) apatite and (111) CaF2 peaks of the
enamel crystallities were detected after 24h APF application.
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Table 1. Experimental setup used in this study

Code Procedure and treated condition

SEA Sound enamel, 5min 12,000ppm APF application
SEB Sound enamel, 24h 12,000ppm APF application
CEA Carious enamel, 5min 12,000ppm APF application
CEB Carious enamel, 24h 12,000ppm APF application
SDA Sound dentin, bmin 12,000ppm APF application
SDB Sound dentin, 24h 12,000ppm APF application
CDA Carious dentin, 5min 12,000ppm APF application
CDB Carious dentin, 24h 12,000ppm APF application
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Fig. 1. Formation of calcium fluoride measures on
enamel and dentin after 5min. and 24h,
12,000ppm APF application.
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Table 2. Surface enamel fluoride concentrations af-
ter 5min and 24h topical APF application
and net concentration increases.

24h

F treatment

5min Net increase
F treatment
Sound enamel {0.293£0.,03 | 059 £0.25 | 0.297+0.14
Carious enamel|0.3391£0,04 | 0999+033 | 066 £0.19

*Unit:ppm. Data expressed as mean SD

in enamel
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Table 3. Surface dentin fluoride concentrations af-
ter 5min and 24h topical APF application
and net concentration increases.

24h Net incr

F treatment F treatment in dentin

Sound dentin  0489+018 0609+008 012 +013

Carious dentin 0810+£004 2086+033 12764018

* Unit: ppm, Data expressed as mean SD
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Fig. 4. X-ray diffraction pattemns of the powdered enamel after APF application,
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Fig. 5. X-ray diffraction patterns of the powdered dentin after APF application,
A the sound dentin, B: 5 min F treatment, C: 24h F treatment
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Fig. 6. X-ray diffraction data of the 275-295°(28) regions of bovine powdered enam-
el after APF application, A:the sound enamel, B:5 min F treatment,
C:24h F treatment
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EXPLANATION OF FIGURES

Fig. 2 SEM morphology of the enamel samples under the various conditions.
SE:sound enamel surface,
CE carious enamel surface,
SEA sound enamel surface treated with 5min 12,000ppm APF solution.
SEB:sound enamel surface treated with 24h 12,000ppm APF solution.
CEA carious enamel surface treated with bmin 12,000ppm APF solution.
CEB:carious enamel surface treated with 24h 12,000ppm APF solution,
Fig. 3 SEM morphology of the dentin samples under the various conditions,
SD:sound dentin surface
CD:carious dentin surface.
SDA sound dentin surface treated with 5min 12,000ppm APF solution.
SDB:sound dentin surface treated with 24h 12,000ppm APF solution.
CDA :carious dentin surface treated with 5min 12,000ppm APF solution,
CDB-1:carious dentin surface treated with 24h 12,000ppm APF solution.
CDB-2:fractured surface of carious dentin treated with 24h 12,000ppm
APF solution,
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