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Effect of Residual Eugenol from Temporary Cement

After Various Cleansing Methods in Different Time
on Shear Bond Strength of Self-etch Adhesive Resin Cement
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Objectives: The purpose of this study was
to compare shear bond strength between self-etch
adhesive resin cement and dentin after temporary
cement removal with various cleansing methods
and time.

Materials and Methods: Dentin surfaces,
5 mm diameter, of third molars were prepared
and cemented with acrylic disc using zinc oxide
eugenol. The specimens were divided in to 2
groups (64 teeth per group) depending upon the

duration of temporization, 24 hours or 7 days. The
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teeth in control group (n=15) were not tempo-
rary cemented. After the storage period, the zinc
oxide eugenol were mechanically cleaned
using spoon excavator until it could not be seen
macroscopically. The specimens in each group
were divided into 4 groups for 4 cleansing methods;
distilled water (+W), 17% Ethylenediaminete-
traacetic acid (EDTA; +E), 10% maleic acid (+M)
and 10-3 solution (+G), which contains 10%
citric acid and 3% ferric chloride. One sample
from each group was scanned using scanning elec-
tron microscopy (SEM) to investigate the cleaned
dentin surface. The remaining specimens (n=15 in
each group) were permanently cemented with resin
composite rods, 3 mm diameter, using self-etch
adhesive resin cement, and then had shear
bond strength tested. The data were statistically
analyzed using two-way ANOVA and Dunnet T3
test (0=0.05). The fractured surface of all spec-
imens was examined using light microscope to
categorize the mode of failures.

Result: Shear bond strength of the specimens
in both groups of 24 hours and 7 days cleaned
with maleic acid (25.40+2.32, 25.36+2.62 MPa)
or 10-3 solution (27.37£2.25, 25.35+2.27 MPa)
showed the significantly highest mean, which was
not significantly different from that in the con-
trol group (25.71 + 3.13 MPa). The lowest shear
bond strength was found in the group of 24 hours
cleaned with distilled water.

Conclusion: Cleaning the dentin surfaces
contaminated from zinc oxide eugenol cement
for 24 hours or 7 days with maleic acid or 10-3
solution produced the highest shear bond strength

of self-etch adhesive resin cement.

Keywords: zinc oxide eugenol, cleaning tempo-

rary cement, shear bond strength
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Table 1 Trade names, manufacturers, compositions of materials in this study
Product names and manufacturers Composition Lot No.
. Resin: Bis-GMA, UDMA, TEGDMA, Bis-EMA and
Filtek™ Z350 shade A2 .
PEGMA resins
Filler: non-agglomerated/ non-aggr.egate.d 20 nm silica NOR9035
filler, non-agglomerated 4-11 nm zirconia filler, and
(3M ESPE, St. Paul, MN, USA) . s .
aggregated zirconia/ silica filler cluster filler (comprised
of 20 nm silica and 4-11 nm zirconia particles)
Multilink® N Base: Dimethacrylate and HEMA, filler, tertiary amine
. . . Catalys: Dimethacrylate and HEMA, filler, dibenzoyl X34359
(Ivoclar Vivadent, Lichtenstein) .
peroxide
Multilink® N Primer A 2,2'-[(4-methylphenyl)imino]bisethanol X22173
(Ivoclar Vivadent, Lichtenstein)
Multilink® N Primer B phosphonic acid acrylate X21091
(Ivoclar Vivadent, Lichtenstein) 2-hydroxyethyl methacrylate
Monobond N Ethanol, silane methacrylate, phosphoric methacrylate, X17917
(Ivoclar Vivadent, Lichtenstein) sulphide methacrylate
Tempbond™ Base: zinc oxide, white mineral oil
5275091
(Kerr Corp, CA, USA) Catalyst: eugenol
MD cleanser
. 17% EDTA MDL1808081
(Metabiomed Co., Ltd., South Korea)
10-3 solution (G tivat
solution (Green activator) 10% citric acid with 3% ferric chloride SK1
(Sun medical Co., Shiga., Japan)
Reagent Plus® . .
. . 10 % Maleic acid A273971808
(Sigma, St. Louis, MO, USA)
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A) Specimen preparation before shear bond strength testing, B) Diagram show shear strength testing follow the direction

of the arrow and having the tip of the knife parallel to the joint between resin cement and dentin
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Table 2 Mean values and standard deviations of shear bond strength (MPa)
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Table 3 Mode of failure between resin cement and dentin
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Figure 3 SEM evaluation at magnification x2000 of dentin surface after cleaning with four techniques: A) distilled water, B) 17%
EDTA, C) 10% maleic acid, D) 10-3 solution.
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SEM evaluation at magnification x2000 of dentin surface afier cleaning with four techniques: A) distilled water, B) 17%

EDTA, C) 10% maleic acid, D) 10-3 solution.
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