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Table 1. X-ray diffraction patterns of fluoride treated dentin (I)
reagents Hydroxyapatite Calcium fluoride Fluoroapatite
:iurzse d-value RI angle FWHM)| d-value RI angle FWHM| d-value RI angle FWHM
2.81 100 25-35 1.93 100 2.80 100
ASTM 2.78 60 2.15 94 2.70 60
2.7 60 3.15 94 2.77 55
Control 2.827 188 31.620 0.220
: sound 2.787 183 32.080 0.220
“dentin 2.743 141 32.620 0.200
2% NaF 2.831 213 31.570 0.160 | 1.841 104 49.455 0.320'| 2.831 213 31.570 0.160
20 min. tx. | 2.803 273 31.896 0.400 | 2.068 34 43.733 0.160 | 2.733 131 31.740 0.140
2.733 131 32.740 0.140 | 3.196 53 27.890 0.220 | 2.803 273 31.896 0.400
2% NaF. 2.823 248 31.673 0.460 | 1.933 71 46.973 0.220 | 2.786 240 32.093 0.240
60 min. tx. | 2.786 240 32.093 0.240 | 2.263 49 39.793 0.160 | 2.733 144 32.735 0.160
2.733 144 32.735 0.160 | 3.186 55 27.980 0.200 | 2.786 240 32.903 0.240
10% SnF2 2.890 55 30.910 0.140 | 1.966 56 46.120 0.260
20 min. tx. 2.075 43 43.560 0.160
3.143 104 28.360 0.120
10% SnF2 1.956 61 46.360 0.140
60 min. tx. 2.244 51 40.140 0.180
2.748 75 32.560 0.200 | 3.084 95 28.920 0.180 | 2.748 75 32.560 0.200
7.6% SMFP | 2.805 256 31.865 0.380 | 1.944 60 46.680 0.260 | 2.805 256 31.865 0.380
* 20 min. tx. | 2.766 185 32.345 0.100 | 2.099 26 43.053 0.140 | 2.727 134 32.820 0.100
2.727 234 32.820 0.100 | 3.466 104 25.676 0.260 | 2.766 185 32.345 0.100
7.6% SMFP | 2.827 230 31.620 0.280 | 1.853 70 49.120 0.180 | 2.827 230 31.620 0.280
60 min. tx. | 2.791 265 32.040 0.340 | 2.068 36 43.730 0.200 |2.709 116 33.033 0.200
2.709 116 33.033 0.200 | 3.155 50 28.260 0.160 |2.791 265 32.040 0.340

% 3.1432.2 1}eh} calcium fluoride2 225+ 24
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Table 2. X-ray diffraction patterns of fluoride treated dentin (II)

reagents
values—\ NaF SnF2 SMFP
SoUTces .d-value RI angle FWHM| d-value RI angle FWHM| d-value RI angle FWHM
2.32 100 3.55 100 3.89 100
ASTM 1.64 60 3.20 60 2.74 95
1.34 17 3.38 40 2.80 80
Pure 2.317 5276 38.824 0.300 | 3.553 269 25.032 0.280 | 3.917 479 22.679 0.320
reagents 1.638 2171 56.095 0.320 | 3.201 310 27.847 0.240 | 2.749 763 32.547 0.260
1.397 96 66.908 0.340 | 0.380 103 26.343 0.300 | 2.806 609 31.861 0.300
2% NaF 2.278 60 39.520 0.140
20 min. tx.
2% NaF 2.263 49 39,793 0.160
60 min. tx.
10% SnF2 3.795 65 23.420 0.180
20 min. tx. 3.260 75 27.333 0.140
10% SnF2 3.447 85 25.820 0.220
60 min. tx. 3.239 90 27.510 0.140
' 3.313 90 26.890 0.180
7.6% SMFP 2.727 134 32.820 0.100
20 min. tx. 2.805 256 31.865 0.380
7.6% SMFP 3.853 45 23.060 0.180
60 min. tx. 2.709 116 33.033 0.200
2.827 230 31.620 0.280
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).
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2 4AE 4 9 H(Fig.19,20). &, OH™ ol A&
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el s, 630cm oA peakZ7|7} FEEER &
3 Jehvdz ook COs% ol o3 HgA F+
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em ol Al okslAl peaksh ksl Qlglom, 703cm™
o A& WA 4 ¢lgich PO o A3 AYAES
spectra™  vave number 960cm™'oll 4 7}3 & peak

Table 3. Relative degrees of infrared absorption

at various wave numbers

Ions Wave numbers (Cm!)
OH™ 3570 1624 630
co,% 1423 873 703

3~

PO, 960

Control - H -
2% NaF R e - = T .
20min. tx.

2% NaF — 4+ o+ -+
60min. tx.

10% SnF2 _ + + + _ - +
20min. tx.

10% SnF2 _ + + + — _ +
60min. tx.

7.6% SMFP| 4+ 44 4+ + o~ ++
20min. tx.

60min. tx.
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2 wAY 4 gl (Fig.21, 22). & OH o 9
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ol PO o o3 AYHES spectrar wave
number 960cm~'oll A F3] <atA vEhviz g9
(Fig.21,22 % Table 3.3 =).
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=i(Fig.23, 24) OH ofl 2] 3} # 9] 41§ spectrac] A =
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%< spectrat wave number 1,423en™, 873cm™''Y
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Aol d—-3e AdAEE iz zbels} YU
W AFH s4sel g4 F2E JEhid
(Table 1) ool z7} 2% NaFg&ol, 10% SnF, &l
n) 7.6% SMFPL£ & 23l #A%oll t}4 Abe]
3 A5 el oot (Table 1,28 %), 2% NaFg&
NE ZFo] YojAe FAS T2 3 B
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— ABSTRACT -

AN EXPERIMENTAL STUDY OF THE EFFECT OF FLUORIDES
ON HUMAN DENTIN

Dong Moon Chun, D.D.S., M,S.D., Byung Soon Min, D.D.S,, Ph.D.,
Ho Young Choi, D.D.S., Ph.D., Sang Jin Park, D.D.S., M.S.D., Ph.D.

Department of Operative Division of Dentistry,
Kyung Hee University

In order to investigate the material formed by application of fluoride on human dentin,
exposed dentin of tooth cervix and sound dentin powder was treated by several fluoride solutions.
The former was observed by scanning electron microscope and the latter was analysed by x-ray
diffractometer and infrared spectrophotometer.

The results obtained were as follows:

1. Application with NaF, SnF, and Na,PO3;F on exposed dentin of tooth cervix formed
mineralized materials covered.

The amount of mineralized materials increased with time intervals of applying the fluorides.

The density of mineralized materials was highest in Na;PO3F treatment group, and NaF

treatment group was higher than SnF, treatment group.

4. SnF, remained in covering of mineralized materials.

5. Application with NaF and Na,PO3F formed mineralized materials characterized apatitic
crystals.

6. The crystallinity of mineralized materials was higher prominently in Na,PO;F treatment
group.
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EXPLANATION OF FIGURES

Scanning electron micrograph of exposed dentin of tooth cervix (X1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 2% NaF
solution for 20 min. and washed (X 1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 2% NaF
solution for 60 min. and washed (X1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 10% SnF,
solution for 20 min. and washed (X1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 10% SnF,
solution for 60 min. and washed (X1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 7.6% SMFP
solution for 20 min. and washed (X1,000).

Scanning electron micrograph of exposed dentin of tooth cervix treated with 7.6% SMFP
solution for 60 min. and washed (X1,000).

X-ray diffractogram of sound dentin powder,

X-ray diffractogram of sound dentin powder treated with 2% NaF solution for 20 min.
and washed.

X-ray diffractogram of sound dentin powder treated with 2% NaF solution for 60 min.
and washed.

X-ray diffractogram of sound dentin powder treated with 10% SnF, solution for 20 min.
and washed.

X-ray diffractogram of sound dentin powder treated with 10% SnF, solution for 60 min.
and washed.

X-ray diffractogram of sound dentin powder treated with 7.6% SMFP solution for 20
min. and washed.

X-ray diffractogram of sound dentin powder treated with 7.6% SMFP solution for 60
min. and washed.

X-ray diffractogram of NaF pure reagent.

X-ray diffractogram of SnF, pure reagent.

X-ray diffractogram of SMFP pure reagent.

Infrared spectrogram of sound dentin,

Infrared spectrogram of sound dentin treated with 2% NaF solution for 20 min, and

. washed.

Infrared spectrogram of sound dentin treated with 2% NaF solution for 60 min. and washed,
Infrared spectrogram of sound dentin treated with 10% SnF, solution for 20 min. and

washed.
Infrared spectrogram of sound dentin treated with 10% SnF, solution for 60 min. and

washed,
Infrared spectrogram of sound dentin treated with 7.6% SMFP solution for 20 min.

and washed.
Infrared spectrogram of sound dentin treated with 7.6% SMFP solution for 60 min.

and washed.
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