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— ABSTRACT

SHEAR BOND STRENGTH OF DENTIN BONDING AGENTS ON
DENTIN SURFACE TREATED WITH EUGENOL

Hwa-Sung Yu, Gi-Woon Choi, Kyung-Kyu Choi, Sang-Jin Park
Department of Conservative Dentistry, Division of Dentistry, Graduare School, KyungHee University

In this study, shear bond strength of two bonding systems were measured and appearance of dentin sur-
faces were observed with SEM according to the storage time of eugenol on dentin surface, thus evaluated
the effect of eugenol on bond strength of two dentin bonding systems. Control groups were directly bonded
to dentin surface with One Step, Prime & Bond 2.1. Experimental groups were divided into experimental
[ and [ according to dentin bonding agents. After eugenol application, dentin surfaces were bonded with
One Step and Prime & Bond 2.1 according to the each storage time of immediately, 3min, 24hour, 48hour
and Iweek, and then control and experimental groups were filled with light cured composite resin(Z-100).
After 24 hours water storage at 37C, all samples were subjected to a shear load to fracture at a cross head
1.0mm/min with Instron universal testing machine(No. 4467). Etched dentin surface storaged for each
time of immediately, 3min, 24hour, 48hour and 1week after eugenol application were observed under
Scanning Electron Microscope(Hitachi S-2300) at 20kvp. The data were evaluated statistically with two-
way ANOVA and Tukey s HSD.

The results were as follows:

1. Shear bond strengths were higher in control groups than in the experimental groups.

2. As storage time was increased after eugenol application, the shear bond strengths were decreased in
experimental groups

3. In experimental [, I the shear bond strengths were the lowest in which storage time was 1week after
eugenol application.

4. As storage time was increased after eugenol application, etched dentin surfaces showed obstructed
dentinal tubule.
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Table 1. Eugenol, dentine bonding agent and composite resin used in this study

Materials Product Name Batch Numbers Manufacturer
Eugenol Salute 94129A Dngerer Chemist Inc. USA
DBA One Step 1L 60143 Bisco Co. USA
DBA Prime & Bond 2.1 DE 19963 Dentsply/DeTrey Co. Germany
Composite Resin Z-100 5904A2 3M Co. USA
DBA : Dentin Bonding Agent
Table 2. Two dentin bonding agents used in this study
DBA Chemical Composition Directions
One Step BPDM, Bis-GMA Apply 2 coats

HEMA., acetone

Prime & Bond 2.1

DMA, PENTA

acetone

Dry thoroughly
Light cure for 10 sec
Apply 1 coat

Keep wet (30 sec)
Dry gently

Light cure for 10 sec
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Table 3. Control & experimental groups classified with storage time after eugenol application in 12 groups for

shear bond strength

I A e S
{ -
cO - - One Step
Control cp - - Prime & Bond 2.1
01 + immediate
. OM + 3 min
Experimental
I 0D + 24 hour One Step
ODD + 48 hour Z-100
ow + 1 week
Pl + Immediate
Experimental M " 3 min
PD + 24 hour Prime & Bond 2.1
i PDD + 48 hour
PW + 1 week

Table 4. Classification for SEM observation of acid
etched dentin surfaces according to storage
time after eugenol application

| Group N EA Storage time after EA
1 2 - -
2 2. + Immediate
3 2 + 3 min
4 2 + 24 hour
5 2 + 48 hour
6 2 + 1 week

EA : Eugenol Application
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Fig. 1. Shear Bond Strength of Two Dentine Bonding
Agents to dentine treated with eugenol in
Control and Experimental groups
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Table 5. Shear bond strength(MPa) of two dentine bonding agents to dentine treated with eugenol in control and

experimental groups

Group DBA code n storage time mean(MPa) S.D
Control One Step ocC 15 - 17.27 9.711
Prime & Bond 2.1 -PC 15 - 22.94 8.35

Ol 15 Immediate 15.19 5.98

oM 15 3 min 13.65 7.36

[ One Step oD 15 24 hour 5.64 6.48
ODD 15 48 hour 5.21 3.01

ow 15 1 week 1.90 3.53

PI 15 Immediate 13.57 7.76

PM 15 3 min 12.90 6.94

1 Prime & Bond 2.1 PD 15 24 hour 8.98 10.57
PDD 15 48 hour 5.96 6.10

PW 15 1 week 2.20 1.70
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Table 6. Results of Tukey s HSD on shear bond strength

R HalE H0HE BHo| NOfF FAHe| Helggzzo et o

Experimental 1

Experimental 1

One Step Prime & Bond 2.1
STE code Tukey s HSD STE code Tukey s HSD
- oc A - PC A
Immediate 01 A Immediate Pl A B
3 mim oM A 3 mim PM A B
24 hour OD B 24 hour PD B
48 hour ODD B 48 hour PDD B
1 week ow B 1 week PW C
STE : Storage time after eugenol applicaton
Table 7. Statistical analysis of shear bond strength
Source of Variation Sum of Squares DF Mean Square F Signif. of F
Main Effects 6697.044 6 1116.174 23.163 .000
X1 74.226 1 74.226 . 1.540 216
X2 6622.818 5 1324.564 27.487 .000
2-way Interactions 279.904 5 55.981 1.162 .330
Explained 6976.947 11 634.268 13.162 .000
Residual 8095.681 168 48.189
Total 15072.629 179 34.205
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Fig. 2. Scanning electron microscope of a bovine dentin surface treated with 37% phosphoric acid for 15 sec-
onds, dried slightly shows overall opening of dentinal tubules(x3000).

Fig. 3. Scanning electron microscope of a bovine dentin surface applied with eugenol, removed immediatly and
treated with 37% phosphoric acid for 15 seconds, dried slightly shows overall opening of dentinal tubules
and contaminated apperance(x 3000).

Fig. 4. Scanning electron microscope of a bovine dentin surface applied with eugenol, removed after 3 min and
treated with 37% phosphoric acid for 15 seconds, dried slightly shows overall opening of dentinal tubules
and contarninated apperance( X 3000).

Fig. 5. Scanning electron microscope of a bovine dentin surface applied with eugenol, removed after 24 hours
and treated with 37% phosphoric acid for 15 seconds, dried slightly shows highly dried surface of inter-
tubular dentin(x3000).

Fig. 6. Scanning electron microscope of a bovine dentin surface applied with eugenol, removed after 48 hours
and treated with 37% phosphoric acid for 15 seconds, dried stightly shows closure of dentinal tubules
partly (X 3000). .

Fig. 7. Scanning electron microscope of a bovine dentin surface applied with eugenol, removed after 1 week and

treated with 37% phosphoric acid for 15 seconds, dried slightly shows overall closure of dentinal
tubules(x 3000).

559



LHSIX| BB ZESIX] Vot 25, No. 4, 2000

1w ® : [ E A 1 Eum

560



