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Fig. 1. Schematic drawing of specimen preparation.
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Table 1. The composition of adhesive systems used in this study

Materials Code  Generation Composition Manufacture
Etchant:35% phosphoric acid
Scotch Bond™ SM 4th Primer: HEMA, water, 3M ESPE.
Multipurpose Copolymer of polyalkenoic acid St. Paul. MN, USA
Adhesive: Bis-GMA, HEMA, CQ
Etchant: 35% phosphoric acidBis-GMA,
Adper™ SB 5th Adhesive: HEMA, Bis-GMA, Water, 3M ESPE.
Single Bond2 UDMA, Polyalkenoic acid coopolymer, St. Paul. MN, USA
Ethanol, filler(5 mm, 10%)
Primer: MDP, HEMA,
hydrophilic dimethacrylate,
dl-camphroquinone,
Clearfil® SE 5th N-N-diethanol-p-toluidine, water Kuraray Dental.
SE Bond Bond: MDP, HEMA, bis-GMA, Osaka, Japan
hydrophobicdimethacrylate,
dl-camphroquinone,
N-N-diethanol-p-toluidine,
silanated colloidal silica
Base: 4-META, UDMA, water, Sun Medical Co. Ltd
AQ Bond™ AQ 6th acetone, initiator Morlyama, shiga,
Sponge: PTS, polyurethane foam Japan
10-MDP, HEMA, bis-GMA,
Clearfil® TS Tth hydrophobicdimethacrylate, Kuraray Dental.
tri-S Bond dl-camphroquinone, ethyl alcohol, Osaka, Japan

water, silanated colloidal silica

Table 2. Instructions for adhesive systems used in this study

Approach No-of Materials Code application step .
steps 1* 2n 3
Scotch Bond™ ejcchlng for 15s, . .
3 steps Multipurpose SM rinse for 10s, primer adhesive
Total- gently air dry for 3s
etching Adper™ etching for 15s, adhesive
2 steps Single Bond2 SB rinse for 10s, apply for
gently air dry for 3s 10s
Cloarfil® primer adhesive
2 steps SE Bond SE apply for 20s apply for
air dry 10s
AQ sponge+Base 1 drop
Self- 1st coat for 20s
etching 1 step AQ Bond™ AQ gently air blow for 3-bs
2nd coat
air blow for 5-10s
1 step Clearfil® TS adhesive apply for 20s
tri-S Bond strong air blow for bs
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Fig. 2. Measurement of microtensile bond strength
on universal testing machine.
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Table 3. Mean microtensile bond strength(4TBS) and mode of fracture

el No. of code Mean Mode of fracture
steps #TBS+SD(MPa) A (%) R (%) D (%)  Total (%)
Total- 3 steps SM 48.32+ 8.79° 15 (42.9) 8 (22.9) 2(34.2)  35(100)
etching 2 steps SB 40.25+ 8.48 12 (38.7) 1(3.2) 8 (58.1) 31 (100)
Self- 2 steps SE 51.34+11.20° 16 (51.6) 3(9.6) 2(38.8) 31 (100)
etching 1 step AQ 25.50+ 9.63° 24 (72.7) 0 (0.0) 9(27.3) 33 (100)
TS 24.04+ 8.31° 2 (100.0) 0 (0.0) 0(0.00 22 (100)

Superscripts of the same letter indicate values of no statistical significant difference
Mode of fracture : A, Adhesive failure: R, Cohesive failure in resin; D, Cohesive failure in dentin
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Fig. 3. Microtensile bond strength of adhesives on
bovine dentin surface.
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At SB group, B: SE group.

The thickness of hybrid layer was 3-5 um(A) and 1-2 um(B).
CR, Composite Resin: HL, Hybrid Layer: RT, Resin Tag: DT, Dentinal Tubule
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Abstract

MICROTENSILE BOND STRENGTH OF DENTIN BONDING
ADHESIVES ON BOVINE TEETH

Eun-Ju Song, Jae-Moon Kim, Shin Kim, Tae-Sung Jeong

Department of Dentistry, School of Dentistry, Pusan National University

The purpose of this study was to compare the microtensile bond strength to bovine dentin of several ad-
hesives (SM, Scotch Bond™ Multipurpose: SB, Adper™ Single Bond 2: SE, Clearfil® SE Bond:; AQ, AQ
Bond™: TS, Clearfil® tri-S Bond). Except SM and SB, they have a simplified one- or two-step application
protocols in compare with the dentin adhesives conventional three-step protocols. For the microtensile
bond strength test, the labial surfaces of bovine incisors were used. Following exposure of dentin layer,
according to their manufacturer s directions, each dentin adhesives were applied and composite resin
blocks were constructed. The teeth were sectioned for specimen and tested microtensile bond strength.
Also observed the fracture mode of interface. The obtained results were as follows :

1. The microtensile bond strength values ranged from 51.34 to 24.04 MPa on dentin(in decreasing or-

der, SE, SM, SB, AQ and TS).

2. The highest microtensile bond strength was by SE and SM on bovine dentin, and the lowest by AQ

and TS.

3. SM, SB and SE showed cohesive failures and adhesive failure but AQ, TS presented almost adhesive

failures.

In summary, microtensile bond strengths of single-step adhesives (AQ and TS) on bovine dentin were
significantly lower than those of multi-step adhesives (SM, SB and SE) (p<0.05).

Key words : Microtensile strength, Bovine teeth, Dentin adhesive
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