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Z [[Te &, 47 73kd Fei~ ofo] 9 w=m9l GC Fuji II LC
Capsule(GC Co., Japan)< IIIT+e.2 AFs9th. dzTe
2= 53 g7 Filtek™ Z350(3M ESPE, USA)< VT2
=2 A% stk (Table 1).

F571e &2 $8719 Curing light XL 3000(3M
ESPE, USA)E AHEsl9lx, #x A4S 913l Radiometer
(Dent-America, USA)E AH&-ste] 103]mlt} ghHA wHe =
goto] ZAkskGATH

B4 fElE 242 98 pH/ISE meter(720A+, Thermo
Orion, USA) ¢} £4:0] A=(9609BNWP, Thermo Orion,
USA)S AHg3tdth. Al fHe] nAd= 23S 94l
Hardness testing machine(HM-125, Mytutoyo, Japan)<
A8kt

2. i

1) Al Az

AR ARS8 WA 5 mm, ¥°] 2 mm IHE FAT
10x20%2 mm HEHA HEE TS At AHSIA
o 78 2t Al A3 £ mylar stripe® @& F
Fel i ARAA HHE Ho] HEE gt 7 AlEE Alx
Akl A Aol whet 4023F FEge Attt 2t Al etk
10704 % 40719] A4 At 3 ml Hol2FE A&
Zgodd FHo| 7 A|HE Y1 Parafilm(American
National Can, USA)2.2 "&3ste] A+ 7|7Hs<t 37CE 1
A9 271 (SIB-1, SEO-KWANG SCIENTIFIC CO.,
Korea)©l] &3t}

1. A7 M=
2) =& frold 374
AYTFo2E giomer?! Beautifil II(Shoufu Inc., Japan) B 3 A5 79 19 1402 o] $HE 31Y7HA = 3
£ 7o 2, #A¥H2 F2000 Compomer(3M ESPE, USA) d oz F4 FElEE S 2 A fElE 24
Table 1. Materials used in this study and sample grouping (N=10)
Group Material Composition Manufacturer
Beautifil II [IBis-GMA, TEGDMA
I (Giomer) Fluoroboroaluminosilicate glass Shoufu Inc., Japan
Fluoroaluminosilicate glass
F2000 Compomer colloidal silica
11 (Compomer) UDMA 3M ESPE, USA
GDMA
Polyacrylic acid
2-Hydroxyethyl metahacrylate
11 GC Fuji II LC Capsule Proprietary ingredient GC Co., Japan
(Resin-modified glass-ionomer) 2,24 trimethyl hexamethylene-dicarbonate
TEGDMA
Alumino-silicate glass
Filtek™ 7350 Bis-GMA, UDMA, Bis-EMA
v 3M ESPE, USA

(Composite resin)

Zirconia-silica filler

Bis-GMA: bisphenol A glycidylmethacrylate, TEGDMA: triethylene glycol dimethacrylate, UDMA: urethane dimethacrylate, GDMA: glycerol

dimethacrylate, Bis-EMA: Ethoxylated bisphenol A dimethacrylate
*N=number of specimen
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At} Hardness testing machines ©]
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Table 2. Daily fluoride release from 1 to 31 days (Mean+SD ppm)

CHEtAobx|2bes|X| 37(4) 2010
4) BA &4
A g wE 7|3k
HA=8 SPSS 17.0K
One-way ANOVAZ
208 AT -

7 & 2% 2 nAREY 2442

:L%l% o] &3] EA A5t
'3b, Scheffe' s test® A}
052 &3t}

J

B
7 = 54

AR B4 e AA
w473] ftaste] 7Y o] FHE
el fAE e FdE BtH(Table 2, Fig. 1). 314
A B2 92 MEAA 57.94141.270 ppmO.2 74
mgkom TSR T17(14.643+0.546 ppm), 17(2.955+
0.195 ppm) 2.2 =/ A=A 74 B4 fFE 4
T3t Aol & HATHPC0.05). TV Filtek™ 7350914 & &
& 7t #EH A dth(Table 3, Fig. 2).

N
-

3

OHT FIF e

o e

lo

0:

J

Day 1 3 7 13 31
Group (n=10)
I 0.72040.082 0.215+0.033 0.065+0.013 0.057+0.011 0.035+0.005
I 3.005+0.111 0.749+0.093 0.609+0.047 0.358+0.021 0.234+0.019
11 10.3724+0.611 3.600+0.433 2.317+0.236 1.431+£0.108 0.943+0.106
v 0.000 0.000 0.000 0.000 0.000
Table 3. Cumulative fluoride release over 31 days (Mean=+SD ppm)
12.000 Group (n=10) Cumulative fluoride release
T 1 2.955+0.195
. 10001 1 14.643+0.546"
g o I 57.941+£1.270°
5 _Grgup I v OOOOd
§ 6.000 —Group II *values in columns having the same letter were not significantly different
§ t Group Il (P>O~05)
S 4000 Ly L
(v} N Group IV
2.000 B I
—_——— 70.000
0.000 e
60.000 T
1 4 7 10 13 16 19 22 25 28 31 P "
Day g 50.000 g
o e ~——Group I
Fig. 1. Daily fluoride release(ppm) over 31 days. % s F . e
‘lé o ¥ Group I
§ ’ A z Group I
g 20000 F * —Group IV
10000 ://’/
0.000
1 4 7 10 13 16 19 22 25 28 31
Day
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Fig. 2. Cumulative fluoride release(ppm) over 31 days.
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A IVEolA 7H =gkom | O oz

\__oi}:f Al SH =R A EE & E‘Zl'i
ol Kot (p<0.05), IZ} I Atelol= Aol §ldth
(Table 4). 7122 vAAEE 1Y T vlwA] 74 Fo 1,
VA& A9 2ozt gigl et 11, [l = ta F7tat
gtk 31Y ol RE FoA 19 F9} HlaA] i A E
FFe BAAR 4 A7)o] wE FAHCR {3t ato|=
Hol|x] &kt (Fig. 3).

-

Table 4. The mean microhardness (Mean+ SD VHN)
Day
Group 1 7
(n=10)
I 63.237+3.841*

31

63.723+1.818  61.813+£2.903°

II 60.697+2.530"  61.427+3.653*  60.630+2.545
i 32.757+2.466"  33.490+2204>  31.383+1.461"
v 72.830+4.736°  72.907+2962°  72.097+1.819%°

*values in columns having the same letter were not significantly different
(P>0.05)

90,000
. 80000
3 —
2 70000
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3 0000 l—_—:#;_i
g 50,000 —2“’”";
£ ——
g 40,000 ) ] G[(Jupm
® 30000 L = I e
£ 20000 By
>
10,000
0.000
1 7 31
Day
Fig. 3. The changes of surface microhardness values(VHN).
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Abstract

FLUORIDE RELEASE AND MICROHARDNESS OF GIOMER ACCORDING TO TIME
Sang-Min Kim, Ho-Won Park, Ju-Hyun Lee, Hyun-Woo Seo
Department of Pediatric Dentistry, Oral Science Research Center, College of Dentistry, Gangneung-Wonju National University

The aim of this study was to evaluate the fluoride release and microhardness of Beautifil II as giomer(Group
), F2000 Compomer as compomer(Group II), GC Fuji II LC Capsule as resin-modified glass ionomer(Group III)
and Filtek™ 7350 as composite resin(Group IV) according to time.

Forty discs(5 mm diameter and 2 mm height) were prepared for each material. Each disc was immersed in 3
ml of de-ionized water within polyethylene tube and stored at 37°C. Evaluations were performed by pH/ISE me-
ter for analysis of fluoride release and hardness testing machine for analysis of microhardness over 31 days.

The results can be summarized as follows :

1. For all groups except group 1V, the greatest fluoride release was observed after the first day of the study
period and then dramatically diminished over time. On the 7th day of the study period, fluoride release
level was stabilized.

2. Group III showed the highest fluoride release among test groups and then group II, group I were followed.
Significant difference in cumulative fluoride release over 31 days was found between each groups. Group IV
showed no fluoride release during study period.

3. Group IV showed the highest microhardness among test groups and then group I, group II, group III were
followed. Significant difference in microhardness was found between each group, except between group I
and group II.

4. After 31 days, microhardness was slightly diminished in every group. However, no significant difference
was found.

Key words : Giomer, PRG-technology, Fluoride release, Microhardness
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