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Performance Improvement of BIS-GMA / Silica Composites for

Dental Restorative Materials

Jyong-Sik Jang®™ and Sang-Woo Kim™*

ABSTRACT

The mechanical properties of BIS—GMA/silica composites were evaluated for the dental re-
storative applications. Flexural properties of BIS—GMA/silica composites were measured as a
function of silane coupling agent concentration, and maximum flexural strength was observed
at 0.5 wt% of silane concentration. The effects of silica content, curing agent concentration,
and heat treatment were also considered for flexural properties. Silica content has the grea-
test effect for flexural modulus, and the improvement of flexural strength could be achieved
by heat treatment. In addition, FT~IR and scanning electron microscopy have been also un-
dertaken for the interfacial study of BIS—GMA/silica composites.

e

=
=

Aol 88 A7 R A E31y] 93 BIS-GMA/AEF EFAEE Azsle] o]o] gk 7144
A4S nEsdch. EdAzE Ask }% A4l y-methacryloxy propyl trimethoxy silane(y-
MPS) o2 ZAAd A7t EHE Al 2F EAE A% Ay F=o ue SAsd,
A A FE 0.5 wtRolA FF =) #ozg velyoh. =3 dest g, A8A 5=
2 dxjzle] 3 BIS-GMA/AE7t E8ARY 23 B4 nasiglch 3 S gole ”3,?4
7} gefo] 7P & <3S Hgew dARE Fi EF AR FAS JMHE £ A

& FT-IR 2HEFHI} F4} dx; dvj7& o] 435te] BIS-GMA/AE7L EgAE] Adel g
23E Bspsich

1. A4 = 28] Ao} 58 Aol djF AT W] WA= 2
i ARelt1~3]. &9 Ao} 8 ArzE

HTE EFA=E g3t 8771 o8] ¢4 B Z2 ol3}, silicate cement 52 Al&-8ted gk,
okel| A F7bE| I Qe 7Rl X3 A8 HEelA v} opmhe Xolele] FHAAle] Fx| g
EgA) 5ol o3t FA o} ol x| Qi) o] Fefl A Aol gk 213lAle] 9Jow, silicate cement:s &

ft

* AlgoiEta o e 3 s}t



oy

A2 B AR EE

58 A4 -
slde] 23 HEzAe] JFE Ao A He}
ok HzAol FA ¥E T dAHEC] veld
HZ Eol Holg BgAERE Wol A=z gt}
[4~6].

Aolg HgAEe 71E9] £E& AR vl

#}e}9] dentino]vt
icroleakage 2] WA o]

4gel H4x o7l A9H
enamel3}e] HZAdo] ol m

Ae Al ook =@ AR ¥ wea] 2
BA47E Bolale, o) AAToR s Y4 ¥

ofel| 4] AR-g-8Fe] F7bE L glct, dubA o 2 Hol-§
E-3}7) 8+ dimethacrylate #5715 713 matrix2}
ZFAAZ A=) Dimethacrylate $4&
2, 2-bis[4-(2-hydroxy-3-methacryloxy propoxy)-
phenyllpropane(BIS-GMA) & A}-&-3}3L ¢lc}. BIS
-GMAE ¥4 =798} +27F AA 84, 5%
FEE, A% A7t Fe] AHa, ma 7Fela ougt
4% MR Qdch zep Axr) vl Eel o
HEH 2 2 triethylene glycol dimethacrylate(TEG-
DMA) &} 7 g|aAel 4o AMggc), =3 3
A quartz, glass bead, silica 5-& A 7%
AR &9 Ae]E sto] AMSSka doH7~10].
o]9} ZL Aol-g BifEe] qHE B4 Hrhe
American Dental Association Specification No. 27
o] 2173} diameteral tensile strength, % &
Zo} WelrA Sl ASE olew, dukr Fx
ANzl Na Fagt £ Hriet & "1\‘ )& AST™M
EEol A FA4o ik e v)Ee AdAel
tH11~20]. £ dFlAe dlEH Aol EAl
£<1 BIS-GMA/ =7 A8 i 7144 &
Ao Hrle)l s AYEALR sl A
B2 Fo%VAA EAF '}‘%‘il 5 A= EF
97""3 o wlale] ASTM EFol| 23 &4-& %3
zAEENL] EA F7HE Al=stch. BIS-
GMA/’“EWP A e B4 AR S
% Ay AAE] o8] e A ®Hoh B
Ao Ae o8 49 AAF A% FEAY ¥
=, $HA L] &=, AsA Y Txo dA= A7
T T8 AAR A o) E IAES] EF A=Y
FF wAE o dEs A g zEg
FAog Hriste] Hgiel{21].

RS

2-1. Al®

AR2-E BIS-GMA £#]+&= Shin-Nakamuras}<]
EMA~1020°19], HEE Fo}7] ¢ls] A4 V
A g 3Abe] 3G(TEGDMA) & AM&slads 2
F212] BEA-& Table 1,290 vepfidlct, €4
2] 7= &hE-8)ete] ZEQSIL-658 Al-S8-dlow, A=l
7} Al PetrachAlF9] y—methacryloxy propyl
trimethoxy silane(y—MPS) & Al&-81, 73l
KantoA2] benzoyl peroxide(BPO)E AM-&-8l4ich.

—:—*NZ':

Table 1. Properties of EMA—1020(BIS—-GMA)

Molecular mass 452.55

Acid value (mgKOH/g) 0.55

Viscosity (40C, mPa-s) 82400
Table 2. Properties of 3G(diluent)

Molecular mass 286.33

Specific gravity (25C) 1.073

Saponification value (mgKOH/g) 395.4

Moisture (%) 0.02
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Fig. 1. Flexural strength of BIS—~GMA/silica with the
variation of y—~MPS concentration.
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Fig. 4. Flexural modulus of BIS—GMA/silica with the
variation of y—MPS concentration,
A7} B 23 A 25 24EE
el gich. BPO2 H57}2.0 wt%<l 73-%-ll, BPO2]
FErb e AfRT 23 Zmr) Faed,
BPO9] %7} F71E4E 2 wdEe] 9 &
sbeke AR Jepdch. olld |k Al

57} FolAd sk WErh FolAlZ EAbe]

120

110 -

100 -

90

Flexural Strength {MPa)

!

1.0 1.5 2.0
Conc. of BPO (wi%)

Fig. 5. Flexural strength of BIS—GMA/silica with the
variation of BPO concentration.
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Table 3. Coating effect for flexural strength(MPa)
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20 wt% 80.50 89.91
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Fig. 8. SEM micrographs of BIS—GMA/silica with
the variation of silica content ; (A) 10 wt%
uncoated (B) 20 wt% uncoated (C) 15 wt%
coated (D) 20 wt% coated. (X3000)



7%, 4R, 1994, 12

xjo} #2-2 BIS—GMA/ Azl7t B3Algs €4 ¥4 63

<4 Fig.8. (Continued)

Fig.od Aei7l 9okl 98 23 B4EE
Shigich 23 RAEE EF G2 He} et
Fekel) wlelsle] Evkeleln F7hEel ThE AR
Sl vlsl WE) ol A7t Gl TF B El
gel dsol s 2 AR vhebgeh

5.0
>
45
g:f‘
T ®
g
w
3
pu ]
=
O
=
=
S
-
>
i)
L.
2.5 H 1 1
0 5 10 15 20

Content of silica (wt%)
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