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— Abstract

AN EXPERIMENTAL STUDY OF THE LONGTERM VARIATION OF
FLUORIDE CONCENTRATION IN THE STANNOUS FLUORIDE
SOLUTION AND THE EFFECTS OF VARIOUS ADDITIVES

Choi, Yoon-Joo, D.D.S., Yu, Doo-Sun, D.D.S., M.S.D,,
Kim, Dae-Eop, D.D.S., M.S.D., Lee, Kwang-Hee, D.D.S., M.S.D,, Ph.D.
Department of Pediatric Dentistry, College of Dentistry, Wonkwang University

The purposes of this study were to measure the solubility of the stannous fluoride experi-
mentally, to find a method for improving the solubility of the stannous fluoride, and to
observe the effect of longterm storage on the variation of the concentration of fluoride
in the stannous fluoride solutions. By adding such materials as antiseptics, dye, flavor,
and tastes to solution, the variation of the fluoride concentration was also observed.

Ten groups of 0.4% stannous fluoride solutions to which glycerine, sodium chloride, chlo-
rhexidine, dye, flavor, xylitol, and sorbitol were added were prepared. The measurements
were carried out by direct calibration.

The obtained results were as follows.

1. Effect of adding glycerine as solvent. . The solubility of stannous fluoride increased in
the case of adding glycerine. By increasing the glycerine concentration, the fluoride
level in stannous fluoride solution also increased.

2. Effect of adding sodium chloride and chlorhexidine. - Comparing to the case of pure
water, low fluoride level was measured in case of adding sodium chloride and high
fluoride level was measured in case of adding chlorhexidine.

3. Effect of adding erythrosin as dye and banna essence as flavor. . Adding erythrosin
and banna essence didn't affect fluoride level.

4. Effect of adding xylitol and sorbitol. . The effects of xylitol and sorbitol were nearly
the same as the effect of adding erythrosin and banna essence.
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Table 1. Experimental groups

Group

Composition

Water

Glycerin 30%
Glycerin 50%
Glycerin 70%

SnF; 0.4%, Water 90%, TISAB 1l 10%

SnF: 04%, 63%, TISAB Il 7%, Glycerin 30%
SnF; 04%, 45%, TISAB Il 5%, Glycerin 50%
SnF; 04%, 27%, TISAB 1l 3%, Glycerin 70%

SnF, 04%, Water 50%, TISAB II 50, Banana essence 1 drop

NaCl SnF, 04%, 50%, TISAB II 50%, NaCl 5%

Chlorhexidine SnF, 04%, TISAB II 50, 0.1%, Chlorhexidine solution 50%
Dye SnF. 0.4%, Water 50%, TISAB II 50, Erythrosin 1 tablet
Flavor

Xylitol SnF: 04%, Water 50%, TISAB II 50, Xylitol 2%

Sorbitol

SnF; 04%, Water 50%, TISAB II 50, Sorbitol 4%

w2} TISAB (Total lon Strength Adjuster Buf-
fery& E¥3lgd. 23 FHdY Bde
iFx9 TISAB I.II(Catll. Nolll. 940911,
Orion)E = sl 10% ¥&= EFIuL
U 2] Z2ols HF X2 TISAB II(Cat. No.
940909, Orion)E &4 50% v &= £33t
Kot. TISAB £94¢] A%-& TISAB I 7} 1,2
Cyclohexylene Dinitilotetraacetic Acid (CD
TA), Deionized Water, Sodium Acetate, So-
dium Chloride, Acetic Acid®] 311 TISAB M7}
Deionized Water, Ammonium Chloride, Am-
monium Acetate, CDTA, Cresol Red Sodium
Saito] R},

2. 8YY 24550 Y

E4F 59 &% Expandable Ion Analyzer
(EA920, Orion Research Incorporated, USA)
d E4FZF (Model 94-09, Orion)® Single
Junction Reference Electrode (Model 90-01,
Orion)S 943} A3t Reference ele-
ctrodex chamber®l %789 (Cat. No. 900
001, Orion)g FBAHET 1 9A A FY
3t Yo A BE3% k. £4-2 Direct Calib-
ration ¥Hell o8t A3}, 0.1 M £
PIEF EF 89 (Cat. No. 940906)F} ©)&
1080 A% 0.01 M EIJUEFLAL AHE
8l &4 717)9] Calibrations st A3t
gttt Calibrations W3},
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Table 2. Effect of glycerin on the variation of fluoride concentration in stannous fluoride

solution(1— 14 days)

days Water Glycerin 30% Glycerin 50 % Glycerin 70%

M % M % M % M %

1 018 35 026 51 .033 65 044 86

2 .020 39 028 55 034 67 046 90

3 021 41 028 55 .035 69 047 92

4 021 41 028 55 035 69 047 92

5 021 41 .030 59 036 71 047 92
6 020 39 .030 59 036 71 047 92

7 020 39 .030 59 .037 73 047 92

8 020 39 031 61 036 71 046 90
9 020 39 030 59 036 71 046 90
10 022 43 .030 59 .037 73 .045 88
11 023 45 030 59 .037 73 046 90
12 023 45 030 59 037 73 046 90
13 024 47 030 59 039 76 046 90
14 025 49 030 59 039 76 044 90

Mean, N=3: 100% =0.051M
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Table 3. Effect of glycerin on the variation of fluoride concentration in stannous fluoride
solution(3—24 weeks)

weeks Water Glycerin 30% Glycerin 50% Glycerin 70%
M % M % M % M %

3 028 55 028 55 042 82 046 90
4 029 57 033 65 038 75 047 92
5 029 57 034 67 042 82 047 92
6 030 59 037 73 039 76 045 88
7 .030 59 038 75 039 76 041 80
8 031 61 039 70 039 76 044 86
9 031 61 .039 76 .040 78 041 80
10 .031 61 .039 76 039 76 .042 82
11 031 61 039 76 039 76 044 86
12 031 61 039 76 040 78 042 82
14 031 61 .038 75 041 80 040 78
16 030 59 038 75 040 78 040 78
18 031 61 .038 75 041 80 .039 76
20 030 59 039 76 043 34 041 80
22 .031 61 041 80 043 84 .041 80
24 031 61 040 78 044 86 041 80

Mean, N=3 : 100% =0.051M

Table 4. Effect of gsodium chloride and chlorhexidine on the variation of fluoride concentra-
tion in stannous fluoride solution(1—14 days)

days NaCl Chlorhexidine

M % M %

1 017 33 027 53
2 018 35 .027 65
3 018 35 028 55
4 018 35 028 55
5 019 37 028 55
6 019 37 029 57
7 019 37 . 030 59
8 019 37 028 55
9 .019 37 .029 57
10 019 37 029 57
11 019 37 029 57
12 .019 37 .029 57
13 018 35 029 57
14 018 35 029 57

Mean, N=3: 100% =0.051M
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Tabie 5. Effect of sodium chloride and chlorhexidine on thé variation of fluoride concentra-
tion in stannous fluoride solution(3—24 weeks)

weeks NaCl Chlorhexidine

M % M %

3 021 41 032 63
4 021 43 035 69
5 023 45 037 73
6 024 47 038 75
7 024 47 038 75
8 024 47 037 73
9 023 45 037 73
10 023 45 037 73
11 .023 45 037 73
12 023 45 .037 73
14 024 47 038 75
16 025 49 038 75
18 026 51 038 75
20 .026 51 039 76
22 023 45 038 75
24 023 45 038 75

Mean, N=3 " 100% =0.051IM

Table 6. Effect of erythrosin and banana essence on the variation of fluoride concentration
in stannous fluoride solution(1—14 days)

days Erythrosin Banana Essenece

M % M %

1 021 41 022 43
2 .022 43 022 43
3 022 A3 022 43
4 023 45 024 47
5 023 45 024 47
6 023 45 024 47
7 024 ~ 47 025 49
8 024 47 024 47
9 .024 47 024 47
10 024 47 025 49
11 025 49 024 47
12 025 49 024 47
13 025 49 024 47
14 024 47 .024 47

Mean, N=3 ! 100% = 0.051M
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Table 7. Effect of erythrosin and banana essence on the variation of fluoride concentration
in stannous fluoride solution(3—24 weeks)

weeks Erythrosin Banana Essenece

M % M %

3 027 53 028 55
4 030 59 029 57
5 030 59 031 61
6 030 59 031 61
7 030 59 031 61
8 030 59 031 61
9 030 59 031 61
10 030 59 031 61
11 030 59 031 61
12 030 59 031 61
14 031 61 031 61
16 030 59 031 61
18 031 61 032 63
20 031 61 032 63
22 031 61 031 61
24 030 59 031 61

Mean, N=3 : 100% =0.051M

Table 8. Effect of xylito]l and sorbitol on the variation of fluoride concentration in stannous
fluoride solution(1—14 days)

days Xylitol Sorbitol

M % M %

1 022 43 022 43
2 022 43 022 43
3 022 43 022 43
4 024 47 024 47
5 024 47 024 47
6 024 47 024 47
7 025 49 025 49
8 024 47 024 47
9 025 49 025 49
10 025 49 025 49
11 023 45 025 49
12 023 45 025 49
13 024 47 024 47
14 025 49 024 47

Mean, N=3 ! 100% =0.051M



Table 9. Effect of xylitol and sorbitol on the variation of fluoride concentration in stannous

fluoride solution(3—24 weeks)

weeks Xylitol Sorbitol

M % M %
3 029 57 029 57
4 030 59 029 57
5 031 61 031 61
6 031 61 031 61
7 031 61 031 61
8 031 61 031 61
9 031 61 031 61
10 031 61 031 61
11 031 61 031 61
12 031 61 031 61
14 031 61 031 61
16 031 61 031 61
18 032 63 032 63
20 032 63 031 61
22 031 61 031 61
24 031 61 031 61

Mean, N=3: 100% =0.051M
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