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Abstract: The resin matrix in the dental composite is generally composed of 2,2—bis[4— (2—hydroxy—
3—methacryloyloxy propoxy) phenyl] propane (Bis—GMA) as a base resin and triethylene glycol dime—
thacrylate (TEGDMA) as a diluent for the reduction of viscosity. The applications of dental composite
were often limited in dentistry due to the relatively large amounts of volumetric shrinkage during poly—
merization and water uptake caused by the addition of TEGDMA to the resin matrix. In this study, in
order to solve problems stemmed from the TEGDMA by reducing amount of diluent added to resin
matrix, diethylene glycol dimethacrylate (DEGDMA) and ethylene glycol dimethacrylate (EGDMA) were
explored as new diluents. A decrease in the volumetric shrinkage and an increase in the mechanical
strength were observed by replacing TEGDMA in the dental composite to DEGDMA (or EGDMA).
Reduction in the mechanical strength of the dental composite containing DEGDMA (or EGDMA), was
not serious in comparison with that of the dental composite containing TEGDMA after water uptake.
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Table 1. Characteristics of Bis-GMA and Various Diluents

Curing time Volumetric Viscosity
change (%) (Pa-s)

Density (cm?/g)
Monomer Polymer  (sec)

Monomer

Bis—-GMA 1.1563 1.2190 46432 =5.1 574
TEGDMA  1.0739 1.2239  56%4.0 -12.3  0.0086
DEGDMA  1.0660 1.2258  66%£5.1 -13.0  0.0054
EGDMA 1.0391 1.2039  7445.5 —-13.7  0.0026
1000,
100
a 10 I
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= Ui —&— TEGDMA
£ —=— DEGDMA
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Figure 1. Changes in the viscosities of Bis—GMA and various
diluents as a function of shear rate at a constant temperature
of 30 C.
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Table 2. Curing Characteristics of the Resin Matrices

Curing Volumetric Viscosity Equilibrium

l\friiiiir time change (Pa.s) water uptake
(sec) (%) (wt %)
Bis—=GMA/TEGDMA 31+2.4 -7.0 1.86 4.2
=70/30
Bis—GMA/DEGDMA 30 £2.2 -7.4 1.43 3.8
=70/30
Bis—GMA/EGDMA 28+3.9 =7.7 1.18 3.6
=70/30
Bis—GMA/DEGDMA 35%4.5 -6.8 1.84 3.6
=77/23
Bis—GMA/EGDMA 37+4.0 -6.5 1.87 3.2
=83/17
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Table 3. Properties of Various Dental Composites

Monomer Volumetric DTS FS
mixture shrinkage (%) (MPa) (MPa)

Bis—GMA/TEGDMA —-2.5 41+£1.3 220£2.5
=70/30

Bis—GMA/DEGDMA -2.1 44+15 232%3.0
=77/23

Bis—GMA/EGDMA -1.9 48+2.0 238%3.1
=83/17

*Each dental composite contains 70 wt% inorganic fillers.
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Figure 2. Equilibrium water uptake of various resin composites.
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Figure 3. Changes in the diametral tensile strength of various
composites with water uptake.
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Figure 4. Changes in the flexural strength of various composites

with water uptake.
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