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Abstract

The purpose of this study was to examine the effect of the resin components on the mechanical
properties and water absorption of experimental resin-modified glass ionomers for restorative
filling. The experimental resin-modified glass ionomers for restorative filling including
multi-functional monomer or 2-hydroxyethyl methacrylate (HEMA) in the cement liquid were
examined. Each glass ionomer was mixed at three different ratios. The compressive strength and
flexural strength of the cements were determined at 24 hours, 1 week or 4 weeks after the start of
mixing. The water absorptions of the cements were measured up to 14 days after the start of
mixing. The compressive and flexural strengths of the cement including multi-functional
monomer in the cement liquid mixed at all powder-liquid ratios showed greater than those of the
cement with HEMA in the cement liquid at 1 week and 4 weeks after the start of mixing. The
cement with multi-functional monomer in the cement liquid revealed significantly lower water
absorption compared to the cement with HEMA in the cement liquid at all time periods. The
study suggested that the compressive strength, flexural strength and water absorption of the
resin-modified glass ionomers for restorative filling was affected by the resin component in the

cement.

Key word: resin-modified glass ionomer cement, multi-functional monomer, compressive

strength, flexural strength, water absorption
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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




Table 2 Summary of analysis of variance for compressive strength

Source Type Ill Sum of squares df Mean Square F Sig.
Corrected Model 155248.7132 26 5971.104 36.128 .000
Intercept 3140170.226 1 3140170.226  18999.542 .000
Cement 108582.019 2 54291.010 328.487 .000
Time 1838.586 2 919.293 5.562 .005
P/L 11194.434 2 5597.217 33.866 .000
Cement X Time 8356.580 4 2089.145 12.640 .000
Cement X P/L 16946.470 4 4236.618 25.634 .000
Time X P/L 3948.277 4 987.069 5.972 .000
Cement X Time X P/L 4382.347 8 547.793 3.314 .002
Error 17849.819 108 165.276
Total 3313268.759 135
Corrected Total 173098.533 134

a R Squared =.897 (Adjusted R Squared = .872)



Table 3 Summary of analysis of variance for flexural strength

Source Type Ill Sum of squares df Mean Square F Sig.
Corrected Model 17353.595% 26 667.446 35.248 .000
Intercept 217555.413 1 217555.413 11489.274  .000
Cement 12729.497 2 6364.749 336.127 .000
Time 806.982 2 403.491 21.309 .000
P/L 1875.828 2 937.914 49.532 .000
Cement X Time 1006.176 4 251.544 13.284 .000
Cement X P/L 615.510 4 153.877 8.126  .000
Time X P/L 155.582 4 38.895 2.054 .000
Cement X Time X P/L 164.019 8 20.502 1.083 .376
Error 4601.332 243 18.936
Total 239510.340 270
Corrected Total 21954.927 269

a R Squared =.790 (Adjusted R Squared = .768)



Table 4 Changes in water absorption in percentage against the amount of water sorption at 14 days’
for cement specimens with different powder/liquid ratios

1d 2d 3d 4d 5d 6d 7d 8d 9d | 10d | 14d

Control 73.1 | 80.9 | 859 | 88.7 1898|921 |949|97.2 | 944 | 954 | 100

20%lower CementA | 616 | /2.2 | /8.6 | 80.4 | 854 | 88.5| 89.6 | 92.3 | 945 | 95.8 | 100
CementB | 644 | 765|841 |87.4|89.2| 923|940 | 96.0 | 95.6 | 95.9 | 100

Control 773 | 815|857 |855|89.9|93.6|950|96.2| 954 | 944 | 100

Standard CementA | 53.3 | 653|728 | 829|898 | 935|959 | 958|928 | 96.4 | 100

CementB | 449 | 552|621 |64.7 | 716 | 747 | 76.3 | 85.5 | 88.9 | 92.2 | 100

Control 744 | 769 | 77.7 | 808|827 869 881|910 8.1 | 84.4| 100

20%higher | CementA | 59.6 | 71.4 | 80.3 | 83.9 | 88.5 | 946 | 96.1 | 93.4 | 96.4 | 96.8 | 100
CementB | 60.8 | 744 | 824 | 820 | 87.6 | 90.9 | 94.0 | 954 | 97.9 | 99.6 | 100

(%)
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Figures

Fig.1 Effect of resin component on compressive strength of experimental resin-modified
glass ionomers for restorative filling
Same lower-case letters indicate no statistical differences (p>0.05) among the different cements at
each powder/liquid ratio.
Same upper-case letters indicate no statistical differences (p>0.05) among the different

powder/liquid ratios at each cement.

Fig.2 Effect of resin component on flexural strength of experimental resin-modified
glass ionomers for restorative filling
Same lower-case letters indicate no statistical differences (p>0.05) among the different cements at
each powder/liquid ratio.
Same upper-case letters indicate no statistical differences (p>0.05) among the different

powder/liquid ratios at each cement.

Fig.3 Effect of resin component on water absorption of experimental resin-modified
glass ionomers for restorative filling

Fig.4 Water absorption of experimental resin-modified glass ionomers for restorative
filling at 1, 7 or 14days after the start of cement mixing at each P/L ratio
Same lower-case letters indicate no statistical differences (p>0.05) among the different storage
periods at each cement.
Same upper-case letters indicate no statistical differences (p>0.05) among the different cements at

each storage period.

Fig.5 Scanning electron microphotographs of fractured cross-sections after flexural
strength test (P/L=Standard; 24 hours)

Fig.6 Scanning electron microphotographs of fractured cross-sections after flexural
strength test (P/L=Standard; 4 weeks)
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Fig.1 Effect of resin component on compressive strength of

experimental resin-modified glass ionomers for restorative filling
Same lower-case letters indicate no statistical differences (p>0.05) among
the different cements at each powder/liquid ratio.

Same upper-case letters indicate no statistical differences (p>0.05) among
the different powder/liquid ratios at each cement.
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Fig.2 Effect of resin component on flexural strength of experimental
resin-modified glass ionomers for restorative filling
Same lower-case letters indicate no statistical differences (p>0.05) among
the different cements at each powder/liquid ratio.
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Fig.3 Effect of resin component on water absorption of experimental
resin-modified glass ionomers for restorative filling
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Fig.4 Water absorption of experimental resin-modified glass
ionomers for restorative filling at 1, 7 or 14days after the
start of cement mixing at each P/L ratio

Same lower-case letters indicate no statistical differences (p>0.05)
among the different storage periods at each cement.
Same upper-case letters indicate no statistical differences (p>0.05)
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Fig.5 Scanning electron microphotographs of fractured surfaces in flexural strength test
(P/L=Standard; 24 hours)
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Fig.6 Scanning electron microphotographs of fractured surfaces in flexural strength test
(P/L=Standard; 4 weeks)
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