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Table I . Experimental materials used in this study
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< A8 o9 Variolink [ (Vivadent,
Liechtenstein), Super-Bond C&B(Sun Medical
Co., Ltd., Japan), Panavia F(Kuraray Co., Ltd.,
Japan) 379 42 AWEZE A}439H(Table
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Material Brand name Composition Manufacturer
Ceramic system IPS-Empress 2 Lithium disilicate glass—ceramic Ivoclar AG, Liechtenstein
Porcelain etchant 4% Hydrofluoric acid Bisco, USA

Monobond-S

Surface treatment

Heliobond

3-methacryloxypropyl-
trimethoxysilane

Bis-GMA

Triethylene glycol dimethacrylate

Vivadent, Liechtenstein

Vivadent, Liechtenstein

Variolink [
Resin cement
Panavia F

Dual cure composite resin
Super-Bond C&B  Autocure composite resin
Dual cure composite resin

Vivadent, Liechtenstein
Sun Medical, Japan
Kuraray, Japan




Table 1. Experimental groups

Group  Ceramic surface Resin cement
EV Etching Variolink [
ES Etching Super-Bond C&B
EP Etching Panavia F
NV No etching Variolink I
NS No etching Super-Bond C&B
NP No etching Panavia F
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INSTRON LOAD

SPECIMEN RESIN CEMENT

Fig. 1. Schematic design for shear bond strength
testing of the bonded assembly.

4301, Instron Co., England)ﬂ]/ﬂ £ 0.5mme]
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= A REER AT th(Fig. 1).
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T3 43, EViel 18.284kg, EST 15.989%g,
EPT 12.742kg, NV 5.866kg, NPT 4.788kg, NS
T 2.711kge] % tHTable I, Fig. 2).
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Table 1. Means and standard deviation of bond strength for groups

Group N Mean+SD(kg) Duncan’ s grouping”
EV 10 18.284+2.834 A
ES 10 15.989+2.959 A
EP 10 12.970£1.598 "B
NV 10 5.866+1.841 C
NS 10 2.711£0.983 D
NP 10 4.788+1.646 C

*Groups with the same letter are not significantly different at p=0.05.

Table IV. Resuit of two-way ANOVA

Source DF Anova SS Mean Square F Value PrF
Etching 1 1887.081 1887.081 406.14 0.0001
Resin 2 124.855 62.428 13.44 0.0001
Etching*Resin 2 81.694 40.847 8.79 0.0005
Dadhesive B mixed [ cohesive|
25
! 10 e
g g7
% 2
E 10 g 3 1
» S z2 | ,
5 Eull ' e
BV N ES Ns EP NP EV ES EP NV NS NP
Group Group

Fig. 2. Shear bond strength of groups.
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Fig. 3. Distribution of failure modes.
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. SEM photomicrograph showing bond failure of EV group(x40).
. SEM photomicrograph showing bond failure of NV group(x40).
. SEM photomicrograph showing bond failure of ES group(x40).
. SEM photomicrograph showing bond failure of NS group(x40).
. SEM photomicrograph showing bond failure of EP group(x40).
. SEM photomicrograph showing bond failure of NP group(x40).
Fig. 10.
Fig. 11.
Fig. 12.
Fig. 13.
Fig. 14.
Fig. 15.

SEM photomicrograph showing Empress 2 ceramic s surface without etching(x 5000).

SEM photomicrograph showing Empress 2 ceramic s surface after 10 second etching(x 5000)
SEM photomicrograph showing Empress 2 ceramic s surface after 20 second etching(x 5000)
SEM photomicrograph showing Empress 2 ceramic s surface after 30 second etching(x 5000)
SEM photomicrograph showing Empress 2 ceramic s surface after 40 second etching(x 5000)
SEM photomicrograph showing Empress 2 ceramic s surface after 60 second etching(x 5000)
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ABSTRACT

A STUDY ON THE BOND STRENGTH
OF RESIN CEMENTS TO EMPRESS 2 CERAMIC.

Jeong-Suk Kim, Hee-Seong Hwang, Chang-Mo Jeong*, Young-Chan Jeon*

Department of Dentistry, Collage of Medicine, Dong-A University
Department of Prosthodontics, Collage of Dentistry, Pusan National University*

The objective of this study was to investigate the influence of resin cements and ceramic etch-
ing on shear bond strength of Empress 2 ceramic and observe the change of microstructure of ceram-
ic according to etching time.

Sixty-six square ceramic specimens(6X6X 1.5mm) were prepared. 6 specimens were etched with
different etching times(0, 10, 20, 30, 40 and 60 seconds) and observed by means of a scanning
electron microscope(SEM). Other sixty specimens were divided into 6 groups with 10 specimens
in each group. 3 groups were etched with 4% hydrofluoric acid and each groups was bonded with
3 resin cements(Variolink [, Super-Bond C&B, Panavia F). Each 'specimen was subjected to a
shear load in an Instron at a cross-head speed of 0.5mm/min and was observed with SEM after
mechanical testing to establish modes of failure.

The results were as follows:

1. Within etched groups, Variolink I and Super-Bond C&B exhibited significantly greater bond-
ing strengths than Panavia F(p<0.05).

2. Bond strength of etching groups had three to five times greater than that of no-etching groups.

3. All of no-etching groups showed adhesive failure and etching groups mostly showed mixed
failure. And, 20-second etching specimen showed the most distinct lithium disilicate crystal,
so it is considered that 20-second etching is optimal time for bonding.

Key words : IPS-Empress 2, Shear bond strength
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