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Table I. Methacrylate monomers used in this study
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Groups Abbreviation Reagent Name Company
1 MMA Methyl Methacrylate Aldrich Co., USA.
2 HEMA Hydroxy Ethyl Methacrylate Aldrich Co., USA.
3 TEG-DMA Tri-Ethylene Glycol Dimethacrylate Aldrich Co., USA.
4 bis~-GMA Bis-Phenol A Glycidyl Methacrylate Polyscience Co., USA
5 GMA Glycidyl Methacrylate Aldrich Co., USA.
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Diametral Tensile Strength =

P=Peak load
L=Length
D=Diameter
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Shear Bond Strength =
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P=Peak load
r=Radius
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Table II. Maximum filler contents (Wt.%)
Groups Methacrylates Mean Starllda'lrd Coefﬁf:ient of Duncan'’s
Deviation Variance Group

1 MMA 75.5 0.63 0.83 c

2 HEMA 69.5 0.37 0.53 b

3 TEG-DMA 68.6 1.76 2.56 b

4 bis-GMA 53.4 3.72 6.97 a

5 GMA 75.1 0.97 1.29 c

%Duncan’ s Group means that there is no statistical differences between groups with same letter.
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Table III. Diametral tensile strength (MPa)

Fig, 2914 1l st
o H]ﬁ“k‘ HEMA7}' @_21’5‘] =& ?_178—7(}-5% 51_93\1:]_
(p<0.05),

@A U=

At E MMAZF 15.3MPaE 92, HEMA
7} 12.2MPaE YeEMII . TEG-DMAE 11.7MPa
2 B3, bisGMAE 13.3MPaZ 29°2™, GMA
£ 10.1MPa¥] 71 ¥ ADZA A= E BTt

Table V2 ]9} 22 235 99kl 1, Fig. 39
A o Ez vl Adete foxte o

BEA skt

Groups Methacrylates Mean St@dgrd Coefﬁf:ient of Duncan’s
Deviation Variance Group
1 MMA 141.3 17.2 12.2 a
2 HEMA 226.9 9.1 4.0 b
3 TEG-DMA 157.4 11.5 7.3 a
4 bis-GMA 161.4 47.3 29.3 a
5 GMA 154.3 22.4 14.5 a

%Duncan s Group means that there is no statistical differences between groups with same letter.

OPTIMAL FILLER CONTENTS
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Filler contents (Wt.%)

HEMA  TEG-DMA BIS-GMA GMA
Kinds of methacrylate

MMA

Fig. 1. Comparison of maximum filler contents
for five methacrylates. GMA and MMA showed
higher filler fractions.
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TENSILE STRENGTH
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Fig. 2. Comparison of tensile strength. HEMA showed
the highest value.



Table IV. Diametral tensile strength (MPa)

Groups Methacrylates Mean Star}da}rd Coeﬁ'lf:ient of  Duncan’s
Deviation Variance Group
1 MMA 15.3 5.37 35.1 a
2 HEMA 12.2 4.59 37.8 a
3 TEG-DMA 11.7 1.31 11.2 a
4 bis-GMA 13.3 544 40.8 a
5 GMA 10.1 2.03 20.1 a

%Duncan’ s Group means that there is no statistical differences between groups with same letter.

TENSILE STRENGTH

Tensile Strength (MPa)

HEMA TEG-DMA  BIS-GMA
Kind of methacrylate

MMA

Fig. 3. Comparison of bond strength. MMA showed
the highest value, however, there was no statisti-
cal significance.
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ABSTRACT

A COMPARATIVE STUDY ON THE PROPERTIES
OF FILLER-ADDED METHACRYLATE POLYMERS

Dong-Won Park, D.M.D., M.S.D., Boo-Byong Choi, D.M.D., D.D.Sc.,
Kung-Rock Kwon, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School,
- Kyung Hee University, Seoul, Korea

Purpose : The purpose of this study was to research the properties of some chemically cured
methacrylate polymers such as MMA, HEMA, TEG-DMA, bis-GMA, GMA.

Material and Method : 5 kinds of methacrylates were selected and added 2% tertiary amine
and benzoyl peroxide to make a chemically curable polymer. 25 micron crushed silicas which are
treated with silane were selected as filler, they were added into methacrylate monomer until the
consistency did not changed by the load of 500gram. All of the experimental resins were 5 kinds,
and a serial test was done with 3 kinds of items including the filler contents, the tensile strength,
and the bond strength. The number of specimen were 10 for each group. Filler contents were obtained
by reducing the specimens to ashes at 600°C for 1 hour. The specimens with the dimension of 6mm
in diameter and 3mm thick were immersed in 37+1TC distilled water for 24 hours before test, and
tensile strength were measured with cross-head speed 1mm/min . Shear bond strength were mea-
sured on the specimens attached to bovine enamel etched with 37% phosphoric acid for 1 minute.

Results :

1. Maximum filler incorporation was the highest as 75.5% on MMA, and the least as 53.4% on
bis- GMA (p<0.0001).

2. The tensile stregth were MMA 141.3, GMA 154.3, TEG-DMA 157 .4, bis-GMA 161.4 MPa,
and HEMA showed the highest value, 226.9MPa(p=0.0004).

3. The bond strength were GMA 10.1, TEG-DMA 11.7, HEMA 12.2, bis-GMA 13.3 MPa, and
MMA showed the highest value, 15.3MPa, however statistical significances were not
(p=0.3838).

4. TEG-DMA and HEMA were not different on the aspect of maximum filler contents and shear
bond strength(p)0.05).

Conclusion : HEMA can be used as an another diluent substituting TEG-DMA with the increased

strength and with the constant bond strength and the constant filler contents.

Key words : Metacrylate polymer, Tensile strength, Bond strength, Filler contents
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