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Development of low expansion resin-modified glass ionomers for restorative
filling

HIBINO, Yasushi
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The experimental resin-modified glass ionomers for restorative filling
including hydrophilic multi-functional monomer or 2-hydroxyethyl methacrylate (HEMA) in the cement
liquid were examined. The mechanical strength and water absorptions and shear bond strengths to the
bovine dentin with and without surface treatment of bovine dentin of the cements were determined.
The mechanical strengths of the cement including hydrophilic multi-functional monomer in the cement
liquid (Cement A) showed greater than those of the cement with HEMA in the cement liquid (Cement B).

Cement A revealed significantly lower water absorption compared to Cement B. Cement A had
significantly greater shear bond strength to bovine dentin with surface treatment than those of
Cement B. The study suggested that the mechanical strength, water absorption and shear bond strength

to bovine dentin of the resin-modified glass ionomers for restorative filling were affected by the

resin component in the cement.
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Table 1 Major composition of experimental cements

Powder

Liquid

Cement A

Cement B

Control

Fluoroaluminosilicate glass, Carboxylic acid
monomer, Additive, Initiator, Pigment, Other

Poly acrylic acid, hydorophilic multi-
functional monomer, Water, Additive,
Initiator, Other

Poly acrylic acid, HEMA, Water,
Additive, Initiator, Other

Poly acrylic acid, Water, Additive, Other
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Fig.1 Effect of resin component on compressive strength of
experimental resin-modified glass ionomers for restorative fiing
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Fig.2 Effect of resin component on flexural strength of experimental
resin-modified glass ionomers for restorative fillng
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Fig.3 Water absorption of experimental resin-modified glass
fonomers for restorative filng at 1, 7 or 14days after the
start of Gement mixing at each PIL ratio
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Fig.1 The mean amounts of fluoride released of each glass ionomer cement
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Fig.2 The mean amounts of cumulative fluoride released of each glass ionomer cement
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Fig.3 Amount of cumulative fluoride released of each glass ionomer cement.
Same upper-case letters indicate no significant statistical differences (p>0.05)
among the different cements.
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were found after 63 days.
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Fig.1 Shear bond strength of experimental glass ionomers
Same lower-case letters indicate no significant statistical differences (p>0.05)
among the different cements at each treatment.
Same upper-case letters indicate no significant statistical difference (p>0.05)
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Table 1 The numbers of specimens for each failure mode after adhesion tests

Control Cement A Cement B

NT DC NT DC NT DC

adhesive failure 4 1 5 4 7 0
mixed failure 2 0 2 1 3 1
cohesive failure 4 9 3 5 0 9

(p>0.05)
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