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FrEo] Xl 7= AREH I Slvk Bis—GMAS] %2 AR QI8 37kHE TEGDMAE T34 %S 43t &
3 24 Ashe] Yglo] Frk # A+ollAi= TEGDMA 71 HAAA 573 548 UeEll= 5A1E A
Z317] 98l AHE Bis—GMA =15 o83t AlE A28 F5AE Axsilnh. s|=5A7 8 238k &
i Bis—GMA f=AlE2] 733t 542 Bis—GMAS} HISz8lalARE o159 543 A= Bis—GMAe®] vlal] 24|
SOITE Bis—GMA fEAlE E3HE FEAE Azl 43 758, 554, 71478 248 A39e 23 7|1 4
Ao AMEE FEARG W S5 g BAS UEIRlY, A $EER oF 25% 1HAsIelh

Abstract : In the polymeric dental restorative composites, the resin matrix mainly contains 70 wt% 2,2—
bis [4— (2—hydroxy—3—methacryloyloxy propoxy) phenyl] propane (Bis—GMA), as a base resin and 30
wt% triethylene glycol dimethacrylate (TEGDMA), as a diluent. Even though the viscosity of the resin matrix
is rapidly decreased by adding TEGDMA, addition of TEGDMA to the Bis—GMA results in reduction in
the mechanical properties and increase in the curing shrinkage of the dental composite. In order to fabricate
dental composite exhibiting excellent properties by reducing TEGDMA content in the resin matrix, in this
study, Bis—GMA derivatives, which do not contain hydroxyl groups, were used instead of Bis—GMA. The
curing characteristics of Bis—GMA derivatives were similar with those of Bis—GMA, while the former
exhibited lower viscosity and water absorption than the latter. Comparing the curing shrinkage of the
dental composite containing Bis—GMA derivative with that prepared from Bis—GMA, the reduction in curing
shrinkage was about 25%. Dental composites prepared from new resin matrices also exhibited low water
uptake and better properties in mechanical strength.
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Table 1. Monomers Used in this Study

Monomers Structure Sources
. 0 OH CHs OH o
2,2-Bis[4- (2—hydfoxy—3—methacryloyloxypropoxy) enmc—t—o—t Ly B o@gf@%gggkggo,ﬂ%:% Polysciences
phenyl] propane (Bis—GMA) &, dn, &,
<|:H 3 TH 3
H H
Triethylene glycol dimethacrylate (TEGDMA) H 3°=°—ﬁ—P°—CZ—C 2—]'30 —ﬁ—c=°“ 2 Aldrich
o

CH;

o
. . o o
Bisphenol—A ethoxylate (2EO/phenol) dimethacrylate CHFcfHofELEﬁLo < > I @ O«FZ—EZ— ol c—ew  Aldrich
(2E0-DMA) Hy : H, o

. . H ﬁ Hy H, ?HS Hy H, ‘C‘) H_ .
Bisphenol—A ethoxylate (2EO/phenol) diacrylate (2EO—DA)  CH/~C—C1-0—Cc—cC L - °+ 0-0*01“ —C=CH,  Aldrich
CH, 2

o CHs o
I Hy H; | Hy H; I
Bisphenol—A ethoxylate (IEO/phenol) diacrylate (1IEO—DA) C“z:E'°*°*°*°*OO?*@ o—ct—ct-o—c—C=cH, Aldrich
CH;,
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Figure 1. Isothermal DSC thermogram of the resin matrix
(Bis—GMA) at 30 C.
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GMAXT} #& 555 HehSIth Bis—GMAS} Bis—GMA
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Table 2. Curing Characteristics of TEGDMA, Bis-GMA, and Bis-GMA Derivatives

Monomer Density (g/cm’) Curing time Curing shrinkage Water absorption Degree of
Monomer Polymer (sec) (%) (%) conversion (%)
TEGDMA 1.0739 1.2239 56 12.3 6.0 82
BIS—-GMA 1.1563 1.2190 46 5.1 3.1 66
2EO—DMA 1.1231 1.1898 32 5.6 1.1 70
2EO—DA 1.1405 1.2041 30 5.3 1.2 68
1EO-DA 1.1485 1.2034 27 4.6 1.1 71
Table 3. Curing Characteristics of Bis-GMA Derivative/TEGDMA=70/30 Mixtures
Resin matrix (30/70) Density (g/cm’) Curing time Curing shrinkage Water absorption Degree of
Monomer Polymer (sec) (%) (%) conversion (%)
Bis—GMA 1.1405 1.2270 31 7.0 4.1 74
2EO—DMA 1.1082 1.2015 33 7.8 2.7 76
TEGDMA 2EO—DA 1.1200 1.2134 28 7.7 2.8 73
1EO—-DA 1.1254 1.2147 32 7.3 2.6 72
I & o JeERlE st SAS dokrr] 93l Bis—GMA =

A/TEGDMA =70/30 &g A8k o529 43t 548 A
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Bis—GMA =415 AME31e] Bl 712 Azt 49 Bis—GMA
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Figure 2. Viscosities of Bis—GMA, TEGDMA, and their mixtures
as a function of shear rate.
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Figure 3. Viscosities of Bis—GMA derivatives (2EO—DMA, 2EO—
MA, and 1EO—DA) as a function of shear rate.

ste] 7l FEA s S 5442 ERISItE 53] Bis—
GMA/TEGDMA=70/30 €3&E& ARSE F5Al= Xl 7129
o R 3k =2 54 wiel 2 33 F B A #
2ok 284 Bis—GMA A8 ARESE B3l 24
4 2 Q8 F5d0] AAasial ol ue 2§ Fellw
I T oY) vlszgt BEAS Itk X 2E EAS] o
A Al T geh = 23 9412 Ak Uehs 8 53 A
& oMl B Atz sl 2 Al a8y s|=E4
715 ¥E3skA] = Bis—GMA A& AREsie] 2 oA Al
ZH Xg FEAE AP T EE] ashal 7 3%

Fole @ A3k fAk 71 :

AS AR BEAE AFsE - TEGDMAS] AREEo] 4
O I~ h=}
o3ke]

d

z ¥

a0 FAE P Ale 5 2

b §21e A A 9de Ao

2 =

G A Kot -8 H3hAe] Xl 71 Z Bis—GMA/
TEGDMA=70/30 &&-&°] 2 AME 11 Qlt} Bis—GMAS] =
o AER Q3 34421 TEGDMAES H7slo] gx 7|4A= ALg-
shar gl SAA H7tel SJal] Xof 8- Bkl Ast 75
Bl It F5d0] 7Kl A Ash7F vt Ao} 22} ¢
2)o] =2 Qdle] Ha1 9tk 71&E Xof FEE HiAle] WS =
E317] 218l Bis—GMAS] =2 Hmel F55799] ]lo] == 3=
=277} AAR Bis—GMA FEAIES o183819] ed 7dS Az
skl o5& 77| delel Eitete] AR Aot g HaAkE A
ZEIeE 2 Aol AR8E 2E0-DMA, 2E0-DA, 1EO-DA
5] WIS Bis—GMA Hr} vl W2 Aeg 72k 9le], #l%l

Table 4. Curing Characteristics of Bis-GMA Derivative Mixtures with TEGDMA

Resin matrix Viscosity Curing time Curing shrinkage Water absorption Degree of conversion
(Pa - s) (sec) (%) (%) (%)
Bis—GMA/TEGDMA="70/30 1.86 31 7.0 4.1 74
2EO—DMA* 0.85 33 5.6 1.1 70
2EO—DA/TEGDMA =95/5 1.84 28 5.8 1.4 73
1EO-DA/TEGDMA=95/5 1.78 32 5.6 1.2 75

¢ Since viscosity of 2EO—DMA was lower than that of the control resin matrix, 2EO—DMA was used as resin matrix without additional diluent.

Table 5. Properties of the Dental Composites Prepared in this Study

Monomer mixture Time of measurement® Equilibrium water Curing shrinkage DTS FS
uptake (%) (%) (MPa) (MPa)

Bis—GMA/TEGDMA =70/30 baefft‘;rre L 22 gé 132

2EO-DMA’ b:fft(;rre 03 = ig ig

2EO-DA/TEGDMA =95/5 baefftirre 04 L7 g ig

1EO—DA/TEGDMA =95/5 baefftoel;e 04 L5 g fj

“Mechanical properties were examined before and after water uptake. *Since viscosity of 2EO—DMA was lower than that of the control resin matrix,

2EO—DMA was used as resin matrix without additional diluent.
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