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SHEAR BOND STRENGTH AND MICROLEAKAGE OF COMPOSITE RESIN
ACCORDING TO TREATMENT METHODS OF CONTAMINATED
SURFACE AFTER APPLYING A BONDING AGENT

Joo-Sik Park, D.D.S., M.8.D., Ph.D., Suck-Jong Lee, D.D.S., M.S.D,
Joo-Hoon Moon, D.D.S., M.S.D., Ph.D., Young-Gon, Cho, D.D.S., M.S.D., Ph.D,,
Department of Consercative Dentistry, College of Dentistry. Chosun University

The purpose of this study was to investigate the shear bond strength and marginal microleakage of com-
posite to enamel and dentin according to different lreatment methods when the applied bonding agent was
contaminated by artificial saliva.

For the shear bond strength test, the buccal ard occlusal surfaces of one hundred twenty molar teeth
were ground to expose enamel{(n=60) and dentin surfacestn=60). The specimens were randomly assigned
into control and 5 experimental groups with 10 samples in each group. In control group, a bonding sys-
tem(Scotchbond™ Multi-Purpose plus) and a composite resin{Z-100™) was bonded on the specirens
according to manufacture s directions. Experimental groups were subdivied into 5 groups. After polymer-
ization of an adhesive, they were contaminated with ariificial saliva on enamel and dentin surfaces:
Experimental group | ; artificial saliva was dried with compressed air. Experimental group 2:artificial sali-
va was rinsed with air-water spray and dried. Experimenta’ group 3 : artificial saliva was rinsed, dried and
applied an adhesive. Experimental group 4 ' artificial saliva was 1insed, dried, and then etched using phos-
phoric acid followed by an adhesive. Experimental group & . artificial saliva was rinsed, dried, and then
etched with phosphoric acid followed by consecutive application of both a primer and an adhesive.
Composite resin(Z-100™) was bonded on saliva-treated enamel and dentin surfaces.

The shear bond strengths were measured by universal testing machine(AGS-1000 4D, Shimaduzu Co.
Japan) with a crosshead speed of 5mm/minute under 50kg Joad cell. Failure modes of fracture sites were
examined under stereomicroscope. The data were analyzed by one-way ANOVA and Tukey s test.

For the marginal microleakage test, Class V cavities were prepared on the buccal surfaces of sixty molars.
The specimens were divided into control and experimental groups. Cavities in experimental group were con-
taminated with artificial saliva and those surfaces in each experimental groups received the same tieat-
ments as for the shear test. Cavities weire filled with Z-100. Specimens were immersed in 0.5% basic
fuchsin dye for 24 hours and embedded in transparent acrylic resin and sectioned buccolingually with dia-
mond wheel saw. Four sections were obtained from the one specimen. Marginal microleakages of enamel
and dentin were scored under streomicroscope and averaged from four sections. The data were analyzed by
Kruskal-Wallis test and Fisher s LSD.

The results of this study were as follows -

1. The shear bond strength to enamel showed lower value in experimental group 1(13.20+2.94MPa) and
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(p<0.05).

saliva.

experimental group 2(13.20£2.94MPa) than in control(20.03+4.47MPa), experimental group 4(20.96
+4.25MPa) and experimental group 5(21.25+4 48MPa) (p<0.05).

. The shear bond strength to dentin showed lower value in experimental group 1(9.35+4.11MPa) and
experimental group 2(9.83+4.11MPa) than in control group(17.86+4.03MPa), experimental group
4(15.04+3.22MPa) and experimental group 5(14.33+3.00MPa) (p<0.05).

3. Both on enamel and dentin surfaces, experimental group 1 and 2 showed many adhesive failures, but

control and experimental group 3, 4 and 5 showed mixed and cohesive failures.

4. Enamel marginal microleakage was the highest in experimental group 1 and there was a significant dif-

ference in comparison with other groups (p(0.05).
5. Dentin marginal microleakages of experimental group 1 and 2 were higher than those of other groups

This result suggests that treatment methods, re~etching with 35% phosphoric acid follwed by re-applica-
tion of adhesive or repeating all adhesive procedures, will produce good effect on both shear bond strength
and microleakage of composite to enamel and dentin if the polymerized bonding agent was contaminated by

Key Words : Shear bond strength, Marginal microleakage, Artificial saliva, Bonding system, Re-etching
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Table 2. Group classification and methods for treating saliva-contaminated surfaces after applying a bonding agent

Group Number of specimens Treatment methods after applying a bonding agent

Contiol 10 no saliva contamination

Experimental 1 10 drying

Experimental 2 10 washing & drying

Experimental 3 10 washing, drying & bonding

Experimental 4 10 washing, drying, etching & bonding

Experimental 5 10 washing, drying, etching, priming & bonding
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Wehd B ek B3R ddEdt e AY 19
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29 e dlz7 2 A8 4, 578 BARHoR &
213k ol & YEI AH(p<0.05) (Table 3. 5) & A
5 & 21.25+4 48MPa, A8 472 20.96+4.25MPa,
e 20.03£4.47TMPa8) B AGATYEE U
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Table 3. Enamel shear bond strength (MPa) in control and experimantal groups

No. of
Giroup specimen L
Control 10
EG 1 10
EG. 2 10
EG. 3 10
EG. 4 10
EG. 5 10

Shear bond strength

~ Mean®S.D (Range(max.-min )

20.03£4 47
13.20%2.94
[3.36+3.20
6 82%4.59
20.961£4.25
21.2544.48

2323-16.83
1531-11.09
1566 - 11 07
20.11-13 52
2400-1792
24 46 - 18 04

* EG. : Experimental Group
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Table 4. Dentin shear bond strength (MPa) in control and experimental groups

G No. of Shear bond strength
roup specimen Mean=+S.D. (Range(max.-min.)

Control 10 17.86+4.03 20.74 - 14.97
EG. 1 10 9.35+2.55 11.18 - 7.52
EG. 2 10 9.83+4.11 12.77- 6.88
EG. 3 10 15.21+4.26 18 27-12.16
EG. 4 10 15.04+3.22 17.35-12.73
EG. 5 10 14.33+3 00 16.48-12.18

Table 5. Comparison of enamel shear bond strength in control and experimental groups

Group Control EG. 1 EG. 2 EG. 3 EG. 4 EG. 5
Control - * *

EG 1 * - * *
EG 2 * - * *
EG. 3 -

EG 4 * * -

EG 5 * * -

*: p{0 03 by one-way ANOVA and Tukey s test

Table 6. Comparison of dentin shear bond strength in control and experimental groups

Group Control EG. 1 EG. 2 EG. 3 EG. 4 EG. 5
Control - * *

EG 1 * - * * *
EG 2 * - * * *
EG 3 * = -

EG 4 * * -

EG. 5 * * -

*: p{0.05 by one-way ANOVA and Tukey s test

Table 7. Failure pattern of enamel to composite under stereomicroscope, X156 power

Group No. of Failure pattern
specimen adhesive mixed cohesive

Control 10 0 4 6
EG. 1 10 7 3 0
EG. 2 10 7 3 0
EG. 3 10 2 6 2
EG. 4 10 0 5 5
EG 5 10 0 5 5

Table 8. Failure pattern of dentin to composite under stereomicroscope, X15 power

Group No. of Failure pattern
specimen adhesive mixed cohesive

Control 10 0 6 1
EG 1 10 5 5 0
EG 2 10 5 3 9
EG 3 10 0 5 5
EG 4 10 0 7 3
EG 5 10 0 3 9
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Table 9. Enamel marginal leakage score

Beore
Group 0 I R 3 1
Control 6 3 ] 0 0
EG. 1 2 l 1 3 27
EG 2 4 5 ] 0 0
EG 3 3] 3 i ] 0
EG 4 3 6 | 0 0
EG 5 3 5 ; 0 0
*: p{0.05 by Kruskal-Wallis test and Fisher' s 1.SI>
Table 10. Dentin marginal leakage score o o B o
Ciroup ncme
0 r 2 . 3 4
Control 4 4 : 0 0
EG. 1 0 0 | 3 6
EG 2 0 1 H 3 5~
EG 3 3 2 v 1 1
EG 4 3 3 | 1 1
_EC5 3 40 0 1
*: p{0 05 by Kruskal-Wallis test and Fishe: s LSD
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197 57

A Ho Be Aoy BEe pgon gz A9 4
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