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Objectives: This study aims to compare the fluoride-release between different fluorine varnish un—
der in vitro experimental conditions.

Methods: In this study, 5 fluoride varnish products distributed in Korea were selected. V-varnish™
(Vericom, Korea: VV), CavityShield™ (3M ESPE, USA: CS), Clinpro™ White varnish™ (3M ESPE,
USA: CP), MI Varnish™ (GC, Japan: MI), and Fluor Protector (Ivoclar Vivadent, Liechtenstein: FP).
For the in vitro study, 10 mg of each fluoride varnish was thinly applied to the same area of the
specimen. The specimen was then immersed in 3 ml of distilled water at consistent intervals to
confirm fluoride release. Nine specimens per group were used. Fluoride ion electrodes were used
to measure the fluoride concentration of the solution. The Kruskal-Wallis nonparametric test was
performed to compare between each experimental group, and the Wilcoxon signed-rank nonpara—
metric test was performed to compare experimental groups over time. The significance level for a
Type | error was set at 0.05. All statistical analyses were performed using SPSS 25.0 (IBM Co., Ar-
monk, NY, USA).

Results: /n vitro experiments showed that the amount of fluoride released from Ml was higher than
the other groups during the first 12 hours after application. However, the amount of fluoride re—
leased from CP and CS was higher than Ml as the immersion time increased over 12 and 20 hours,
respectively. The fluoride release from FP was the lowest at all measurement points.

Conclusions: The results of this study showed that the remaining fluoride effect from rosin type
fluoride varnishes was higher than liquid type fluoride varnishes. There were differences in the re-
sidual fluoride concentrations despite each fluoride varnish having the same fluoride content.
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Table 1. Information on fluoride varnishes evaluated in this study

. 1. TM
CavityShield™ Pr\;rjl?fris(}:]lear
Main content in 5% sodium fluoride 5% sodium fluoride
label
Other cotents in - TCP, Xylitol
label
Lot number A43203 VM7401B0
Components' Colophony 20-70% Hydrogenated rosin
Polyamide resin 20-70%  30-60%
Ethyl alcohol 4-30%
Sodium fluoride 4-6%
Flavor <5%
Odor’ Colophony odor Bubblegum, strawberry,
melon or mint
Color' Orange Pale yellow
Issue date’ 12/29/2017 10/30/2012
Permit number” 491 07-485% A9l 15-10%
Manufacturer 3M ESPE, USA Vericom, Korea

Clinpro™ White varnish

5% sodium fluoride

TCP

N981520
Pentaerythritol glycerol
ester of colophony
Resin 30-75%
n-hexane 10-15%

MI Varnish™ Fluor Protector

5% sodium fluoride 0.9% Difluorosilane*

CPP-ACP

X71046

Ethyl acetate 50-100%

Isopentyl propionate
10-25%

Polyisocyanate 10-25%

1901071
Ethyl alcohol 25-50%
Sodium fluoride 1-5%

Ethanol 1-5%

Sodium fluoride 1-5%

Modified Tricalcium
phosphate <5%

Mint, cherry or melon  Product specific Fruit-like

odour
Light yellow liquid White Clear
18/11/2016 14/08/2015 30/04/2015
491 13-3583% 491 17-4228% 491 08-229%.
3M ESPE, USA GC, Japan Ivoclar Vivadent,

Liechtenstein

*Difluorosilane: Bis {4-[2-(difluorohydroxysilylethyll-2-methoxycyclohexyl} [N,N-(trimethylhexan-1,6-diyl) dicarbamate]. "Source from the Mate-
rial Safety Data sheet (MSDS) of manufacturer. "Source from the Ministry of Food and Drug Safety (MFDS), South Korea.

Table 2. Immersing process of fluoride varnish applied specimens

Flapsed time after

fluoride varnish application Immersion period

Immediately after 1 minute -

- 1 hour
1 hour Iminute -

- 1 hour
2 hours Iminute -

- 1 hour
3 hours Iminute -

- 1 hour
4 hours Iminute
4-8 hour - 4 hours
8-12 hour - 4 hours
12-16 hour - 4 hours
16-20 hour - 4 hours
20-72 hour - 52 hours
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Table 3. Fluoride release after 1 minute immersion over time (0-4 hours)
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Fig. 1. Fluoride release after 1 minute immersion over time (0-4
hours).

N Immediately after 1 hour 2 hours 3 hours 4 hours
cs 9 0.19 (0.06)" 0.03 (0.03)° 0.03 (0.01° 0.02 (0.01° 0.02 (0.0
Vv 9 0.10 (0.08)" 0.02 (0.04) 0.00 (0.01)° 0.00 (0.01)° 0.00 (0.00)
CP 9 0.27 (0.15° 0.19(0.19° 0.10 (0.07) 0.08 (0.07) 0.05 (0.02°
MI 9 0.15 (0.07)" 0.53 (0.16) 0.34 (0.10) 0.28 (0.04)° 0.22 (0.03F
FP 9 0.15 (0.05)" 0.01 (0.01)° 0.03 (0.05)™ 0.00 (0.00° 0.00 (0.00)°
Values are presented as mean (SD) of fluoride concentration (ppm). The time indicated the time after fluoride varnish application.
CS, CavityShield™; VV, V-varnish™ Premium clear; CP, Clinpro™ White varnish; MI, MI Varnish™; FP, Fluor Protector.
*bedData in column with the same letter are not significantly different.
Table 4. Fluoride release after 1 hour immersion over time (0-4 hours)
N 0-1 hour 1-2 hour 2-3 hour 3-4 hour A/B ratio
CS 9 0.32 (0.13) 0.09 (0.03)* 0.06 (0.03)* 0.04 (0.02)* 8.0
VvV 9 1.66 2.25)™ 0.10 (0.14)" 0.09 (0.12)° 0.07 (0.098* 23.7
CP 9 1.00 (0.29° 0.49 (0.14) 0.45(0.14° 038 (0.09° 2.63
MI 9 23.54 (3.47) 12.64 (2.50)° 10.44 (1.48)° 8.01 (1.15) 2.93
FP 9 0.93 (0.26)° 0.25(0.21F 0.09 (0.02)* 0.05 (0.01)* 18.6

Values are presented as mean (SD) of fluoride concentration (ppm). The time indicated the time after fluoride varnish application.

A/B ratio=0-1 hour/3-4 hour.

CS, CavityShield™; VV, V-varnish™ Premium clear; CP, Clinpro™ White varnish; MI, MI Varnish™; FP, Fluor Protector.

*bdData in column with the same letter are not significantly different.
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Fig. 2. Fluoride release after 1 hour immersion over time (0-4 hours). Fig. 3. Four hour fluoride release from 4 to 20 hours.
Table 5. Four hour fluoride release from 4 to 20 hours
N 4-8 hour 8-12 hour 12-16 hour 16-20 hour C/D ratio
Cs 9 0.56 (0.08)" 0.65 (0.06)* 0.63 (0.10) 051 (0.27y"" 1.1
Vv 9 0.70 (0.65" 0.41 (0.447< 0.27 (0.28)*¢ 0.25 (0.33* 2.8
CP 9 2.95(0.73)" 231 (0.68) 236 (0.96) 1.75 (141" 1.7
MI 9 18.14 (1.46)" 3.69 (1.32)* 1.21 (0.44)" 1.44 (0.82) 12.6
EP 9 0.27 (0.05)" 0.17 (0.03)* 0.15(0.03)® 0.09 0.11)° 3.0

Values are presented as mean (SD) of fluoride concentration (ppm). The time indicated the time after fluoride varnish application.

C/D ratio=4-8 hour/16-20 hour.

CS, CavityShield™; VV, V-varnish™ Premium clear; CP, Clinpro™ White varnish; MI, MI Varnish™; FP, Fluor Protector.
*b<Data in column with the same letter are not significantly different. "**Data in row with the same number are not significantly different.
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