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ABSTRACT

MEASUREMENTS OF SHRINKAGE STRESS AND REDUCTION OF INTER-CUSPAL
DISTANCE IN MAXILLARY PREMOLARS RESULTING FROM
POLYMERIZATION OF COMPOSITES AND COMPOMERS

Soon-Young Lee, Sung-Ho Park*
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The purpose of present study was to evaluate the polymerization shrinkage stress and cuspal deflection in
maxillary premolars resulting from polymerization shrinkage of composites and compomers.

Composites and compomers which were used in this study were as follows: Dyract AP, Z100, Surefil,
Pyramid, Synergy Compact, Heliomolar, Heliomolar HB, and Compoglass F. For measuring of polymeriza-
tion shrinkage stress, Stress measuring machine (R&B, Daejon, Korea) was used. One-way ANOVA
analysis with Duncan s multiple comparison test were used to determine significant differences between
the materials.

For measuring of cuspal deflection of tooth, MOD cavities were prepared in 10 extracted maxillary premo-
lars. And reduction of intercuspal distance was measured by strain measuring machine (R&B, Daejon,
Korea) One-way ANOVA analysis with Turkey test were used to determine significant differences between
the materials.

Polymerization shrinkage stress is "Heliomolar, Z100, Pyramid { Synergy Compact Compoglass F ¢
Dyract AP { Heliomolr HB, surefil; (P ¢ 0.05). And cuspal delfelction is "Z100, Heliomolar, Heliomolar HB,
Synergy Compact Surefil, ¢ Compoglass F { Pyramid, Dyract AP; (P { 0.05).

Measurements of ploymerization shrinkage stress and those of cuspal deflection of the teeth was different.
There is no correlation between polymerization shrinkage stress and cuspal deflection of the teeth
(p 7 0.05). (U Kor Acad Cons Dent 29(4):346-352, 2004)
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Table 1. Restorative materials used in this study.

Manufacturer Lot. No.
7100 3M Denatal Products, St.Paul, U.S.A. 20010925
Pyramid Bisco, Schaumburg, U.S.A. 100014949
Dyract AP Dentsply Detrey GumbH, Germany 207000629
Heliomolar Ivoclar Vivadent, Liechtenstein E54834
Heliomolar HB Ivoclar Vivadent, Liechtenstein E00067
Synergy Compact Coltene, Altstidtten, Switzerland LH725
Surefil Dentsply Caulk, Milford, U.S.A. 11211
Compoglass F Ivoclar Vivadent, Liechtenstein D51379
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Figure 1. Schematic drawing of the custom made
polymerization shrinkage stress measuring machine

with a sample in place.
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Figure 2. Schematic drawing of cavity preparation.
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Figure 3. Cuspal deflection measuring machine.
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Figure 4. Schematic drawing of the cuspal deflection

measuring machine.
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Figure 5. Change in the polymerization stress versus

time.
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Figure 6. Change of cuspal deflection of premolars

versus time.

Figure 7. Regression analysis.

Table2. Mean value of shrinkage stress at 120s (MPa)

7100

Pyramid

Dyract AP
Heliomolar
Synergy Compact
Compoglass F
Surefil
Heliomolar HB

0.1282 £ 0.0074
0.1386 £ 0.0121
0.1854 £ 0.0082
0.0983 = 0.0063
0.1645 £ 0.0080
0.1655 £ 0.0112
0.2101 £ 0.0172
0.2009 £ 0.0134

Table 3. Mean value of cuspal deflection at 10 min (um)

7100

Pyramid

Dyract AP
Heliomolar
Synergy Compact
Compoglass F
Surefil
Heliomolar HB

14.63 £ 2.32
2273 £ 2.12
2275 + 3.36
15.30 £ 1.97
16.01 £ 1.16
19.42 £ 2.92
17.02 £ 2.86
15.79 £ 1.73
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Table 4. Elastic modulus and filler contents of posterior composites

Elastic modulus

% of filler*

7100 13.0 MPa* 66 vol%

Pyramid 9300 MPa* / 15800 MPa" 80 wt%

Dyract AP 9000 £ 500 MPa* 73 wt%

Heliomolar 6000 MPa* 66.7 wt%

Heliomolar HB 6500 MPa* 66.7 wt%

Synergy Compact 6200 MPa® / 14100 74 wt%

Surefil 11440 MPa* / 18600 60-68 wt%

Compoglass F 8200 MPa* 79 wt%
a: Obtained from manufactures technical manual and home page
b: Data taken from Y. Abe (2001)
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