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An Effect of Fluoride Recharging on Fluoride Release and Surface
Change of Fluoride-Releasing Restorative Materials

Jang-Won Moon, DDS, PhD., Mi-Kyung Yu, DDS, PhD.,
Kwang-Won Lee, DDS, PhD

Department of Conservative Dentistry & Institute for Oral Bioscience, School of Dentistry,
Chonbuk National University

The purpose of this study was to examine an effect of fluoride recharging on fluoride release and surface change
of fluoride-releasing restorative materials. Six commercially available fluoride releasing restorative materials (Fuji
I LC Improved: FL, Compoglass F: CF, Dyract AP: DA, F2000: FT, Gradia Direct: GD, and Tetric Ceram: TC)
were selected as experimental materials. Disk specimens were fabricated with split teflon mold to the final
dimensions of 15 mm in diameter and 1 mm in thickness. Ten samples of each material were fabricated and stored
in deionized water at 37°C+1°C for 3 months. Before fluoride recharging, all specimens were polished sequentially
from #800 to #2000 emery papers. Fluoride recharging was done at 5-day interval using 2.0% NaF gel. The release
of fluoride into the storage water was monitored using a fluoride ion electrode. Data were analyzed by one-way
ANOVA and Tukey’s multiple range test.

The results obtained were summarized as follows;

1. Fluoride recharge capability were FL. > CF > DA and TC group after 12 times exposure to 2.0% NaF gel
(P<0.05).
2. All the experimental materials, except for FT group, showed the increase of fluoride release and surface

roughness.

3. Fluoride-releasing rates returned to base line within 3 days.
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Table 1. Restrorative flucride-releasing materials used In this study

Material Code Composition Manufacturer
Fuju I LC FL Ca-Al-F silicate glass, copolymer of acrylic acid and malic ~GC Co, Tokyo, Japan
Improved acid, HEMA, H;O

UDMA, TEGDMA,
dimethacrylate  (22.75wt%),

Compoglass F CF

cycloaliphatic
ytterbium  trifluoride, Ba-Al- Schaan, Liechtenstein

dicarboxylic  acid Ivoclar Vivadent AG, FL-9494

fluorosilicate glass, and spheroid mixed oxide (77wt%)

Dyract® AP DA
F2000 FT

Gradia Direct GD Silica, organic filler UDMA

Tetric® Ceram TC

Strontium-fluoro-silicate glass,
Polymerisable resins, TCB resin

fluoro alumino, silicate glass, CDMA, GDMA

fluoride, Densply Detrey Gmbh, D-78467
Konstanz, Germany

strontium

3M ESPE AG, D-82229
Seefeld, Germany

GC Co, Tokyo, Japan

Bis-GMA, UDMA, TEGDMA (202%), barium glass, Ivoclar Vivadent AG, FL-9494

ytterbium  trifluoride, Ba-Al-fluorosilicate  glass, highly ~ Schaan, Liechtenstein
dispersed silicon dioxide and spheroid mixed oxide (79%)
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Fig. 1. The mean fluoride ions re-released for 1
day after application of 2.0% NaF gel.
(Fluoride-releasing rates returned to
base line within 3 days and the amount
of fluoride-releasing were increased
with repeating the fluoride recharging.)
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Table 2. Amount of fluoride ions (zg/om/day) re-released for 1 day after application of 2.0% NaF gel

Material Ist 2nd 6th 12th
FL 33.849.7° 73.0+13.1° 122.9+18.6° 402.2+50.6°
CF 18.3+2.5° 28.743.1° 59.5+4.5° 136.4+19.8"
DA 10.1+1.8° 16.0+2.9° 40.2+2.8° 69.6+15.7°
FT 1.240.1° 1.40.1° 1.6+0.2 1.7+0.3"
GD 1.9£0.3" 2.8+0.5 4.4+0.7° 6.1x1.5°
TC 14.4+1.8° 293+2.6° 38.5+4.7° 62.8+8.6°

* Means in each column designated with the same superscript are not significantly different (P>0.05, ANOVA, Tukey’s test).



Table 3. The mean Ra and Ry values (#m) before and after 12th times application of 2.0% NaF gel

Before After
R R, R Ry
FL 0.198+0.050° 0.633+0.186" 1.63240.535" 3,682+0.879"
CF 0.059+0.008" 0.223+0.055° 0.465+0.072° 1.962+0.315°
DA 0.092+0.018" 0.255+0.057° 0.972+0.276° 1.984+0.417°
FT 0.145+0.027° 0.105+0.028° 1.554+0.417° 1.279+0.218°
GD 0.071£0.013° 0.208+0.035° 0.519+0.092° 1.103+0.123°
TC 0.090+0.013° 0.5510.077° 0.792+0.128° 3.737+0.727°

* Means in each column designated with the same superscript are not significantly different (P>0.05, ANOVA, Tukey’s test).
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Fig. 2. The mean Ra values before and after 12th
times application of 2.0% NaF gel.
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Fig. 3. The mean Ry values before and after
12th times application of 2.0% NaF gel.
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Fig. 4. Scanning electron micrographs after 12th times application of 2.0% NaF gel. (a) and (b) FL. (c)
and (d) CF. (e) and (f) DA, (g) and (h) FT, (I) and (j) GD. and (k) and () TC.
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