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(Abstract)

A Study on the Fluoride Release, Microhardness and Cytotoxicity of
Fluoride Releasing Restorative Materials

Myung-Jin Lee, Kwang-Mahn Kim’

Department and Research Institute of Dental Biomaterials and Bioengineering, College of Dentistry,
Yonsei University, 50-1 Yonsei-ro, Seodeamun-gu, Seoul 03722, Republic of Korea, BK21 PLUS Project, Yonsei
University College of Dentistry, Seoul, Republic of Korea

The objective of this study was to examine fluoride release, microhardness and cytotoxicity of three different types of restorative

materials; giomer (Beautifil I1), composite resin (Filtek™

7250) and glass ionomer (Fuji Filling LC). Samples were prepared as disk-shaped
specimens with diameter of 10 mm and thickness of 1 mm. Fluoride release was measured using pH meter (920A, Orion, Boston,
USA) every 24 hours for the first 7 days followed by measurement every week until the 28th day. The Vickers hardness measurement
was carried out for the microhardness, while in vitro cytotoxicity test of agar diffusion test was carried out according to ISO 10993-5
and ISO 7405, The results showed that microhardness of Filtek™ 7250 was the highest, followed by Beautifil 1T, and Fuji Filling LC,
in order, All groups, except Filtek™ 7250 released most amount of fluoride during first 24 hours and the release level was decreased
over time. Cytotoxicity test indicated that all experimental materials were mildly toxicity. This study confirmed the variability of fluoride
release, microhardness and cytotoxicity in these restorative materials and therefore such features should be considered in clinical

application,
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Table 1, Test materials used in this study
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Product Code Type Composition Manufacturer
Beautifil 11 BF Giomer BisGMA, TEGDMA, fluoroboroaluminosilicate glass Shofu Inc,, Japan
Filtek™ Z250 FZ Composite resin | BisGMA, UDMA, BisEMA, zirconia/silica filler 3M ESPE, USA

[ Polyacrylic acid, distiled water, initiator, aluminosilicate
Fuji Filing L FL | | ' ' ’
uji Filing LC Glass lonomer glass, HEMA, UDMA GC Co,, Japan

BisGMA : Bisphenol-A-glycidyl methacrylate, TEGDMA : Triethylene glycol dimethacrylate, UDMA : Urethane dimethacrylate,

BisEMA : Ethoxylated bisophenol-A-glycidyl methacrylate, HEMA :
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Table 2, Zone index criteria

Index Description of zone

0 No detectable decolorization zone around or under
specimen
Zone limited to area under specimen
Zone not ) 0.5cm beyond specimen
Zone not ) 1.0cm beyond specimen

4 Zone ) 1.0cm beyond specimen, but not involving
entire dish

5 Zone involves entire dish

Table 3, Lysis index criteria

Index Description of zone

0 No observable lysis

Up to 20% of zone lysed
20-40% of zone lysed
40-60% of zone lysed
60-80% of zone lysed

over 80% lysed within zone
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Table 4. Results of fluoride release (ppm) 1 to 28 days (Mean®SD)

Group 1 day 3 day 7 day 14 day 21 day 28 day
BF 0.198+0040° | 0.082+0014° | 0.042+0004° | 0043+0014°> |0033+0007° | 0027+0012°
FZ 0.022+0.004° | 0.020+0,004° | 0,017+0,003° | 0,001+£0001° | 0.000° 0.000°
FL 9081+0358% | 2.890+0423* | 1459+0151% | 1446+0169° |1301+0118° | 1.170+0.180°

*values in columns having the same letter were not significantly different(p)0.05)
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Table 5. Results of Vickers microhardness (VHN) test
(Mean=®SD)

Group Dry Aged
BF 71107+£3921° 63,520+4.143°
FZ 79.640+1 942° 74.140+2 9112
FL 35.683+2.288° 31.840+2.765°

*values in columns having the same letter were not significantly
different(p) 0,05)
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Figure 1, Decolorization zones of experimental materials in the agar diffusion test, The empty Teflon
mold (NC; Negative Control), the latex sheet from the latex glove (PC; Positive Control), and
experimental samples of (A)BF; Giomer, (B)FZ; Composite resin, (C)FL; Glass ionomer,
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Figure 2, Cellular images of experimental materials in the agar diffusion test. The empty Teflon mold
(NC; Negative Control), the latex sheet from the latex glove (PC; Positive Control), and experimental
samples of (A)BF; Giomer, (B)FZ; Composite resin, (C)FL; Glass ionomer,
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