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ABSTRACT

DIFFERENCE IN BOND STRENGTH ACCORDING TO FILLING TECHNIQUES AND CAVITY WALLS
IN BOX-TYPE OCCLUSAL COMPOSITE RESIN RESTORATION

Eun-Joo Ko, Dong-Hoon Shin*
Department of Conservative Dentistry, College of Dentistry, Dankook University

Bond strength depends on characteristics of bonding surface and restorative technique. The majority of
studies dealing with dentin bond strength were carried out on flat bonding surface, therefore, difference of
bond strength between axial wall and pulpal wall is not clear yet. This study evaluated bonding difference
between cavity walls in class I composite resin restoration with different filling techniques.

Twenty extracted caries—free human third molars were used. Cavities were prepared in 6 X 4 X 3 mm
box-type and divided into four groups according to filling technique and bonding surface: Group I: bulk fill-
ing - pulpal wall, Group II: bulk filling - axial wall, Group III: incremental filling - pulpal wall, Group IV
incremental filling - axial wall.

Cavities were filled with Filtek Z250% (3M/ESPE., USA) and Clearfill SE bond® (Kuraray, Japan). After
24 hour-storage in 37 water, the resin bonded teeth were sectioned bucco-lingualy at the center of cavity.

Specimens were vertically sectioned into 1.0 X 1.0 mm thick serial sticks perpendicular to the bond sur-
face using a low-speed diamond saw (Accutom 50, Struers, Copenhagen, Denmark) under water cooling.
The trimmed specimens were then attached to the testing device and in turn, was placed in a universal
testing machine (EZ test, Shimadzu Co., Kyoto, Japan) for micro-tensile testing at a cross-head speed of 1
mm/min. The results obtained were statistically analyzed using 2-way ANOVA and t-test at a significance
level of 95%.

The results were as follows:

1. There was no significant difference between bulk filling and incremental filling.

2. There was no significant difference between pulpal wall and axial wall, either.

Within the limit of this study, it was concluded that microtensile bond strength was not affected by the
filling technique and the site of cavity walls. [J Kor Acad Cons Dent 34(4):350~-356, 2009]
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AZAe] AR 297 A 72 A 2A] 2~E Q)
Clearfil SE bond® (Kuraray Corp., Osaka, Japan)$%
n A &3 B9 Filtek Z250° (3M ESPE, St.
Paul, MN, USA)& AHg-st] S4stGiTh & AFellA A
44 Clearfil SE bond*¢] 24 &3 24 WH-& Table
29‘r 2t A% 4 1.5 mm# 23] A4 si%eH ¥

4 F #3537 (XL 2500, 3M ESPE, St. Paul,
MN, USA)E AHes }04 600 mW/cm*e] F==Z 747t 40
2 FEdeith 4§ Tﬁg«l A3t f8 ZE A
o} Aol Al ¢ 24A|7F B SR Bt

TEE Aokes 4 9dFY 294 %«1 Anto] A ¥A
Wgo g 4 EPOH microtomes ©]43to] Ahslgon
2|¢7ye] 245 A AL Clearfil SE bond®$} Filtek Z
250%& AHgst X|42E FA sk 4027t 425‘6?"13}
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T3 Y TR o] Zzhe] HAH| £ Xﬂé
diamond saw (Accutom 50, Struers, Copenhagen,

J

Table 1. Groups divided by filling technigue and cavity
wall

Group Filling techniques Cavity wall
A Bulk Pulpal
B Bulk Axial
C Incremental Pulpal
D Incremental Axial
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Table 2. Composition and application protocol of Clearfil SE bond®

Components Ingredients Application
Self-etching 10-MDP, HEMA Primer is applied for 20 seconds
primer Hydrophilic dimethacrylate

Photoinitiator, Water
10-MDP, Bis-GMA, HEMA
Hydrophilic dimethacrylate
Microfiller

Bonding resin

Air blow gently
Applied, then light cured for 10 seconds

Table 3. Two-way ANOVA result between factors of filling technigue and cavity wall

Source Sum of Squares Degree of Freedom Mean Square F Tail Prob
Technique 0.777 1 0.777 1.631 0.423
Error (Between) 0.476 1 0.476

Location 2.306 1 2.306 4.842 0.272
Technique

*Location 0.476 1 0.476 0.627 0.434
Error (Within) 27.336 36 0.759

Denmark) & AH&-ate] @90l 1 mm X 1 mm Z7]9] 2
o FE7t HEE Fstdd ASH0RE XotE AepA 7t
IEY 10709] A S TET ol whE Al A 2
< a8 13} 2 A& A|H2 cyanoacrylate adhesive
(Zapit, DVA, Anaheim, CA, USA)E A}&-3to] tHgAd
7] (EZ test, Shimadzu Co., Kyoto, Japan)dl| 23}
1 mm/min® cross-head speed® UIAIR A=
SRl

SPSS Ver 12.0 (SPSS Inc., Chicago, 1L, USA)< ©]
Goto] AW HA wE mA A=Y A
12 95% #9459 2-way ANOVAZ H7Fslom,
AE T Aoldf frejgk 2lol7t glof 27 o= FREtA t-
test® #AFA

w

[

ol 1 ez

Figure 1. Specimen preparation.
#TBS : microtensile bond strength test
B : Buccal, M : Mesial, D : Distal
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Table 4. Microtensile bond strength according to resin
filling techniques (MPa)

Filling technique N Mean S.D.
Incremental 20 9.61 0.85
Bulk 20 9.34 0.92

Table 5. Microtensile bond strength according to cavity
walls (MPa)

Location N Mean S.D.
Pulpal 20 9.72 0.83
Axial 20 9.23 0.91
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