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A Comparison of the Amount of Fluoride lon Released and Remineralization Effect
on the Initial Caries Lesion of the Various Fluoride Varnishes
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——Abstract

Subjects of this study were : FluoroDose® (FD, Centrix Inc., USA), Enamelast™ (EL, Ultradent Product Inc.,
USA), Clinpro™ white varnish (CW, 3M ESPE, USA), CavityShield™ (CS, 3M ESPE, USA), V varnish™ (VV,
Vericom, Korea), MI varnish™ (MI, GC, Japan).

The amount of fluoride ion release was measured eight times during 168 hours to see change in accumulation
with the course of time using a measuring instrument. And the remineralization rate was measured with
Quantitative Light-induced Fluorescence (QLF).

V varnish™ group and MI varnish™ group showed high remineralization rates with statistically significance
while CavityShield™ group was the lowest rate of remineralization (p < 0.05).

After that, several chosen samples were scanned through electron microscope (SEM). Demineralized enamel
was observed as the number of enamel crystal was very small; enamel rods and crystals were highly protruding.
Remineralized groups with fluoride varnishes show the decreasing tendency of the surface roughness compared
to the demineralized enamel.

Key words : Fluoride varnish, Fluoride ion, Remineralization, Quantitative Light-induced Fluorescence (QLEF)
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Table 1. Fluoride varnish products used in this study
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mM Tris buffer + 0.03 ppm F, pH 7.0, 37¢C)dl JAAZ
F 37°C g7 Easls

Products Manufacturer Major compositions Fluoride concentration (ppm)
FD Centrix, USA 5% NaF, Rosin, xylitol 22,600
EL Ultradent, USA 5% NaF, Synthetic resin 22,600
CpP 3M ESPE, USA 5% NaF, fTCP 22,600
CS 3M ESPE, USA 5% NaF, Rosin, Xylitol 22,600
\'AY% Vericom, Korea 5% NaF, TCP, Rosin, Xylitol 22,600
MI GC, Japan 5% NaF, CPP-ACP 22,600

FD : FluoroDose®, EL : Enamelast™, CP : Clinpro White varnish™, CS : CavityShield™, VV : V varnish™, MI : MI varnish™
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Fig. 1. QLF image of an enamel surface in resin block.
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Fig. 2. Changes of cumulative fluoride concentration release (ppm) from
the various fluoride varnishes according to the test time. FD : FluoroDose®™,
EL : Enamelast™, CP : Clinpro White varnish™, CS : CavityShield™, VV
: 'V varnish™, MI : MI varnish™
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Table 2. Recovery percentage of each groups

Demineralization After treatment RA4F

(4F,Mean +/-SD) (4F,Mean+/- SD) (%, Mean +/- SD)
\'A% -18.31 +2.79 -8.70 + 291 47.44 + 20.50*
MI -19.41 + 3.13 -9.84 £ 3.06 52.95 + 12.64%
EL -20.34 + 3.60 -12.34 +1.98 37.79 + 13.22*
FD -23.56 + 2.00 -16.35 £ 342 30.75 + 13.11*
CP -21.38 +2.99 -15.73 £ 3.09 26.38 £ 11.45*
CS -20.56 +2.23 -17.98 + 1.98 12.29 + 6.49*
Wilcoxon signed ranks test
*:p<0.05

R 4F: recovery percentage (%)
FD : FluoroDose®, EL : Enamelast™, CP : Clinpro White varnish™, CS :
CavityShield™, VV : V varnish™, MI : MI varnish™
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Fig. 3. Amount of fluoride ions released from the varnishes during each
test period.



Table 3. Comparison of the recovery percentage between groups

CS CP FD MI \'A% EL

CS - - - - - -

CP * - - - - -

FD * - - - - -

MI * * * _ _ _

vV * * * _ _ _

EL * - - * * -
Mann-Whitney U-tests
*: Significant difference (p < 0.05) between groups
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Fig. 4. The scanning electron microscope images of the enamel surfaces

in each groups (X 10000). (A) Demineralization surface presents partial
dissolution of enamel prism and shows increasing amount of craters.
Interrod and intercrystal spaces of enamel are prominent; (B)
Enamelast™, (C) Clinpro White varnish™, (D) CavityShield™. And (E)
FluoroDose®, (F) MI varnish™, (G) V varnish™ groups show more

smooth surfaces than other groups.

y = 5.5384x + 02107

0 2 4 6 8
Ion release (ppm)
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Fig. 5. The relationship between lon release and Recovery percentage.
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gez 39t FluoroDose® (FD, Centrix Inc., USA),
Enamelast™ (EL, Ultradent Product Inc., USA), Clinpro™ white varnish (CW, 3M ESPE, USA), CavityShield™
(CS, 3M ESPE, USA), V varnish™ (VV, Vericom, Korea), MI varnish™ (MI, GC, Japan)
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