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Influence of Microhardness and Mineral Content on Fluoride Materials Containing
Low Concentration with Sodium Fluoride
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Abstract

The purpose of this study was to evaluate the efficacy of gargle and toothpaste containing low
concentration with sodium fluoride on the remineralization through the surface microhardness and
mineral content in enamel. After 4 weeks—application, the enamel surface was measured using
microhardness tester and the calcium (Ca) and phosphorous (P) concentration of mineral content
by electron probe microanalyzer (EPMA) analysis. By combining fluoridated gargle with
toothpaste, a remineralized enamel resulted in significantly significant differences among the four
groups (p<0.05). The Ca change treated with 0.23% fluoridated toothpaste and 0.02% fluoridated
gargle with 0.23% toothpaste demonstrated the highest among the other groups. In conclusion.
the fluoridated gargle with toothpaste by low concentration showed a significantly greatest
synergistic effect on remineralization of the enamel than the other groups.
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Table 1. Composition of experimental materials
(Used products in this study)

Products Ingredients Manufacturer
Sodium Fluoride 0.243%
Colgate Total Triciosan 0.03% Colgate, USA
Sodium Fluoride 0.022%
Listerine Total Eucalyptol 0.091% Johsr:)sr?Tf(;John
care Thymol 0.063% Canadé’
Menthol 0.042%
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Table 2. Surface microhardness changes after
treatment of each group

Mean VHN%S.D
Treatm
Control : : Fluoridated |p-
il ’ N (No |Fluoriceted| Fluoridated Gargl + p-value
peno rgle | Tooth
treatment) Cale | Tosigzsis Toothpaste
38418 | 39529 | 554.15 | 596.96 .
7day| 241 L5576 | +2361 | +37.40 | +34.69 0000
14 397.53 | 427.79 | 565.86 | 617.61 \
day | 2*| +2458 | +35.04 | +19.53 | +34.92 0000
21 399.44 | 49239 | 579.84 | 650.45 .
day | 2*| +29.08 | +3001 | +18.12 | 3457 0000
28 403.65 | 537.69 | 604.91 | 734.29 \
day | 2*| +27.85 | +2359 | +29.80 | +37.44 0000

*p-values are determined by one—way ANOVA (p({0.05).
Values are means+S.D
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Figure 2. The calcium (Ca) change of enamel in
the all groups by EPMA analysis
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Figure 3. The phosphorous (P) change of enamel
in the all groups by EPMA analysis

Table 3. The content of Ca of enamel specimens
in the all group by EPMA analysis

Ca weight % (Mean=S.D)
Tfs:;irggnt A C?Sg()l Fluoridated |Fluoridated Fgggstid p-value
sz Gargle  [Toothpaste| ——
T o) S 205 | 5| 2435, poow
(2 weok) 24| £046a | 41168 | 0740 | £0.400 |00
(6 weal| 24| 20450 | £1.14a | 0660 | £0.480 |00
(@ wook) 24| £0.47a | +0.450 | 0360 | £0240 |00

**The same letter indicates no significant difference by
one-way ANOVA and Tukey s tests at « =0.05.
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Table 4. The content of P of enamel specimens s, B4 Tt 92143 ojW J3FS n| XA o
in the all group by EPMA analysis HEsl g 2 9w AEnE AErAu gvA
P weight % (MeanS.D) §l FEOR A, LS FEehs Aol viak st
Treatment i B s
perod | M | o Puoreled Fordated B t8palle 51 % Koulourides(17)9] 2319k @A),
treatment| G20 | Toothpaste Toothpaste olo} PG MY =& FHHY, Lee 18], Hong
7da |,,| 1655 | 16.48 | 16.57 | 16.61 |, 51191, Wefel 52012 A eE= A5 BXxss A&
(1 week) +0.39 | £0.31 | *0.17 | +0.22 e o qo) ol .
= Z [e) = o fe} [0) ) 2N
14 day | ,, | 1656 | 16.51 | 1668 | 1675 | <o Ao, Corpron 5211 39E<E 0.24% =8hath
(2 week) +0.25 | +0.29 | #0.09 | *0.13 | xeko 7 B}Fo) 43] o1& 0.02% A E3IeIAIg o
21 day 16.58 | 16.56 | 16.78 | 16.88 . . . =
(3 week)| 24| +0.22 | 057 | 017 | +o.10 |%764 2 oproll 43 RS @ A maAAe mEHA
28 day | ,, | 16.60 | 1661 | 1686 | 16.94 | o0 %2 ol HlE] WA E F 2Hv AR = dA 5]
+ + + + :
(4 week) +0.37 | £0.64 | *0.15 | *0.05 woltha v sl
p—Value indicates the group effect by repeated measures = - =
ANOVA ) ’ SAR, B Aol 4F1be] A g0 w 35 FRY
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