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— ABSTRACT

MICROLEAKAGE AND SHEAR BOND STRENGTH OF FLOWABLE COMPOSITE RESIN

Sung-Joon Park, Myung-Hwan Oh*, Oh-Young Kim**, Kwang-Won Lee***,
Chung-Moon Um, Hyuk-Choon Kwon, Ho-Hyun Son
Dept. of Conservative Dentistry, College of Dentistry, Seou! National University
Vericom Co., Ltd.,* Dept. of Polymer Science& Engineering, Dankook University**
Dept. of Conservative Dentistry, College of Dentistry, Chonbuk National University***

Flowable composite resin has lower filler content, increased flow, and lower modulus of elasticity. It is
suggested that flowable composite resin can be bonded to the tooth structure intimately and absorb or dis-
sipate the stress. Therefore, it may be advantageous to use flowable composite resin for the base material
of class [ restoration and for the class V restoraton.

The purpose of this study was to evaluate the microleakage and shear bond strength of four flowable com-
posite resins (Aeliteflo, Flow-It, Revolution, Ultraseal XT Plus) compared to Z100 using Scotchbond Multi-
Purpose dentin bonding system.

To evaluate the microleakage, notch-shaped class V cavities were prepared on buccal and lingual surfaces
of 80 extracted human premolars and molars on cementum margin. The teeth were randomly divided into
non-thermocycling group (group 1) and thermocycling group {(group 2) of 40 teeth each. The experimental
teeth of each group were randomly divided onto five subgroups of eight samples (sixteen surfaces). The
Scotchbond Multi-Purpose and composite resin were applied for each group following the manufacturer s
instructions. the teeth of group 2 were thermocycled five hundred times between 5C and 55C. The teeth of
group 2 were placed in 2% methylene blue dye for 24 hours, then rinsed with tab water. The specimens
were embedded in clear resin, and sectioned longitudinally with a diamond saw. The dye penetration on
each of the specimen were observed with a stereomicroscope at X 20 magnification.

To evaluate the shear bond strength, 60 teeth were divided into five groups of twelve teeth each. The
experimental teeth were ground horizontally below the dentinoenamel junction, so that no enamel
remained. After applying Scotchbond Multi-Purpose on the dentin surface, composite resin was applied in
the shape of cylinder. The cylinder was 4mm in diameter and 2mm in thickness. Shear bond strength was
measured using Instron with a cross-head speed of 0.5mm/min. After shear bond strength measurement,
mode of failure was evaluated with a stereomicroscope at X30 magnification. All data were statistically
analyzed by One Way ANOVA and Student-Newman-Keuls method. The correlation between microleakage
and shear bond strength was analyzed by linear regression.

The results of this study were as follows :

1. In non-thermocycling group, the leakage value of Z100 was significantly lower than those of flowable

composite resins at the enamel and dentin margin, margin, except that Revolution showed the lower
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leakage value than that of Z100 at the dentin margin (p<0.05)

2. In thermocycling group, the leakage values of Z100 and Ultraseal XT Plus were lower than those of
other subgroup at the enamel and dentin margin, except that Flow-It showed the lower leakage value
than that of Ultraseal XT Plus at the dentin margin (p<0.05)

3. The leakage value of Z100 and Ultraseal XT Plus in thermocycling group were not higher than that in
non-thermocycling group at the enamel margin. The leakage value of Z100 in thermocycling group was
not higher than that in non-thermocycling group at the dentin margin (p<0.05)

4. As for the shear bond strength measurement, there were no statistically significant differences among
groups (p{0.05). The shear bond strengths given in descending order were as follows: Z100(16.81+
2.98 MPa), Flow-I1t(14.8+4.43 MPa), Aeliteflo(14.34+3.69 MPa), Revolution(13.46+4.23 MPa),

Ultraseal XT Plus(12.83+3.16 MPa).

5. Failure modes of all specimens were adhesive failures.
6. There was no corelation between microleakage and shear bond strength.
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Table 1. Number of specimens in each score and microleakage value on ename! margin (no thermocycling, n=16)

2eore value of leakage
0 1 2 3 4
Group 1A (Aeliteflo, A) 12 3 1 0 0 0.31+0.6
Group 1B (Flow-Tt, F) 15 1 0 0 0 0.06+0.25
Group 1C (Revolution, R) 16 0 0 0 0 00
Group 1D (Ultrseal XT Plus, U) 15 1 0 0 0 0.06x0.25
Group 1E (Z100, 7) 13 3 0 0 0 0.19+04

Table 2. Number of specimens in each score and microleakage value on dentin margin (no thermocycling, n=16)

0 ] sc;re 3 4 value of leakage
Group 1A (Aeliteflo, A) 0 6 0 4 6 2.69+14
Group 1B (Flow-1t, ) 0 6 0 5 5 2.564+1.31
Group 1C (Revolution, R) 3 11 2 0 0 0.94+0.57
Group 1D (Ultrseal XT Plus, U) 0 9 4 3 0 1.63+0.81
Group 1E (Z100, Z) 3 3 2 2 6 2.31+1.62
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Table 3. Number of specimens in each score and microleakage value on enamel margin (after thermocycling, n=16)

score
\ 5 . 5 3 2 value of leakage
Group 2A (Aeliteflo, A) 2 13 1 0 0 0.9440.44
Group 2B (Flow-It, F) 4 11 0 0 1 0.94+0.93
Group 2C (Revolution, R) 3 13 0 0 0 0.81+04
Group 2D (Ultrseal XT Plus, U) 14 2 0 0 0 0.13+0.34
Group 2E (Z2100. 7) 13 3 0 0 0 0.19x04

Table 4. Number of specimens in each score and microleakage value on dentin margin (after thermocycling, n=16)

\ 5 7 sc;re 3 2 value of leakage

Group 2A (Aeliteflo, A) 0 0 0 0 16 4+0

Group 2B (Flow-It, F) 0 1 0 0 15 3.81+0.75
Group 2C (Revolution, R) 0 0 0 0 16 4+0

Group 2D (Ultrseal XT Plus, U) 0 1 0 3 12 3.63+0.81
Group 2E (2100, 7) 0 2 1 5 8 3.19x£1.05
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Fig. 1. Microleakage on enamel margin(no thermocycling). Fig. 2. Microleakage on dentin margin(no thermocycling).
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Fig. 3. Microleakage on enamel margin(after therm- Fig. 4. Microleakage on dentin margin(after therm-
ocycling). ocycling).
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Table 5. Shear Bond Strength(n=15)

Product Mean(Mpa) S.D.
Aeliteflo(A) 14.34 3.69
Flow-it(F) 14.8 4.43
Revolution(R) 13.46 4.23
Ultraseal XT Plus(U) 12.83 3.16
7Z-100(Z) 16.81 2.98
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