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Abstract

Objective: To investigate the effect of adhesive temperature during usage
on micro-shear bond strength (USBS) of 3 one-step self-etch adhesives
(G-BOND, Clearfil Tri-S Bond, and Optibond All-In-One) to human dentin.

Methods: Thirty flat buccal and palatal dentin surfaces from caries-free
human upper premolars were prepared and polished with 600-grit SiC
paper. All teeth were divided into 2 groups according to the temperature
of adhesive used. Group4°C: adhesives were applied on dentin surface
immediately after removing from the refrigerator at 4°C. Group25°C:
adhesives were applied when their post-refrigeration temperature reached
at the room temperature (25°C). All adhesives were applied following the
manufacturers’ instructions. A tygon tube of 0.8 mm. diameter was
placed on the treated surface before light-curing. Filtek Z250 resin
composite was filled inside the tube and light-cured. Specimens were
stored in distilled water at 37°C for 24 h and subjected to pSBS test
using a universal testing machine at crosshead speed of 1 mm/min until
failure occurred. In addition, the time after leaving all adhesives from the
refrigerator until they reached the room temperature was determined. The
uSBS values were statistically analyzed using Two-way ANOVA and
LSD test at the 95% confidence level.

Results: After 30 minutes post-refrigeration time, these self-etch
adhesives reached the room temperature. Mean uSBS values in Group
25°Cwere significantly higher than those in Group4°C except for G-BOND.
Among adhesives in both temperature groups, G-BOND (Gr4°C.:36.2/
Gr.25°C:40.8MPa) produced significantly higher uSBS than others, while
no statistical difference was detected between Optibond All-In-One and
Clearfil Tri-S Bond.

Conclusion: Bond strengths of one-step self-etch adhesives were
significantly temperature and material-dependent. Removal of adhesives
from the refrigerator and left at room temperature at least 30 minutes
before clinical use seems to provide better dentin adhesion compared
with immediately use.
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Table 1
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¢ 10-Methacryloyloxydecyl dihydrogen

phosphate(MDP)

Composition
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Adhesives usedin this study, their composition, manufacturer and lot number.

Lot. No.
051579

Manufacturer

Kuraray Noritake,
Okayama, Japan

e Bisphenol A diglycidylmethacrylate

(Bis-GMA)

e 2-Hydroxyethyl methacrylate (HEMA)
e Hydrophilic aliphatic dimethacrylate
e Hydrophobic aliphatic methacrylate

Clearfil Tri-S Bond . o
e Colloidal silica

e Sodium fluoride

e dI-Camphorguinone
e Accelerators

e |nitiators

e Ethanol

e \Water

e Acetone
e Distilled water

GC Co, Tokyo, Japan 1303111

e 4-Methacryloxyethyltrimellitate

G-BOND anhydride

e Urethane dimethacrylate
e Dimethacrylate component
e Phosphoric Ester Monomer

e Uncured methacrylate ester monomer 4858692

e [nert mineral fillers

Kerr Co, Orange, CA,
USA

e Yfterbium Fluoride

e Phoftoinitiators
Optibond All-in-one e Accelerafors
e Stabilizers
e Acetone
e Ethyl alcohol

o \\ater
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Table 2 Temperature of each adhesive at different times after removal from refrigerator and was placed in room

temperature.
FUad1sEnc6a
1981 (W) o yaid 5w 10 wiid
G-bond 12.0 15.2 20.6
Clearfil Tri-S Bond 11.8 151 20.2
Optibond All-in-one 17.0 18.7 22.8
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aUun9i(°C)

15 4 20 w4 25 w30 w35 un
229 23.8 24.3 25.0 25.2
22.6 23.9 24.5 25.0 25.5
247 255 257 259 26.1
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Table 3 Microshear bond strengths of each experimental group

(Meanz SD).(n=10)

Adhesive

4°C
38.21£2.74 (Aq)
28.28+5.35 (Ba)
28.4446.91 (Ba)

G-Bond
Clearfil Tri-S Bond
Optibond All-in-one

Bond stfrength (MPa)

25°C
40.83+2.63 (Ab)
33.974£5.20 (Bb)
33.92+4.91 (Bb)

Different letter demonstrates statistically significant difference.

Upper case lefter demonstrates significant difference in column

Lower case letter demonstrates significant difference in row
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Table 4 Percentage of each failure mode in each experimental group.

4°C
Adhesive Cohesive
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Resin Dentin
G-bond 10 0 0
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Optibond All-in-one 50 0 0
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Failure (%)

25°C
Cohesive
Mixed Adhesive Mixed
Resin Dentin
Q0 0 0 10 Q0
50 70 0 0 30
50 30 0 20 50
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