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Table 1. Etchant type used in this study

. &l

0

M= o e
1.0 N2

EA) 2= IPS Empress 29| core& ingotE o] &
gl ceramic A|HES  AZElPa, silane}
bonding2 ivoclar vivadent A}l Ceramic Repair
Kitd] 21= Monobond S ¢+ Heliobond & A}&-3}93
o etchant= Q1437%9} 65%, 4%} 9% 5
717} A 2349 ch(Fig. 1, Table 1).

2 oI g
D AR A%

2173 5Smme] utility waxZ 2 g3t o]z &}
Ao qae Adan oF AzAe] AN

Fig. 1. Experimental materials.

Material

Product name

Manufacturer

37% Phosphoric acid Total Etch

65% Phosphoric acid Red activator

Ivoclar, Liechtenstein

Sun Medical, Japan

(of Superbond C&B)

4% hydrofluoric acid

9% hydrofluoric acid Porcelain Etch

Porcelain Etchant

Bisco, USA
Ultradent, USA
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Table 2. Experimental groups (C: control group)
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4mmZ &) 2 (Tectic ceram, Ivoclar, Liechtenstein)-2-
%X5} 5 LED %23 7| (Eliper, 3M, USA)Z 40%
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silane¥} bonding

Zﬂ Z #15 messZ A Astg ) HZo] drd A|H
£ 375 gL 2o 244 7HEQE B E ol (Fig.

3

\!\.)
~—

Fig. 2. Empress 2 specimen

embeded acrylic
resin and built up composite resin.

—

¥

Composite resin

Acrylic resin

Empress 2

Fig. 3. Schematic diagram of prepared

specimen.

etching time

etchant type Os 30s 60s 120s 180s

37% Phosphoric Acid Pal Pa2 Pa3 Pa4

65% Phosphoric Acid Pbl Pb2 Pb3 Pb4
C (control)

4% Hydrofluoric Acid Hal Ha2 Ha3 Ha4

9% Hydrofluoric Acid Hbl Hb2 Hb3 Hb4
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Fig. 4. Schematic diagram & photo of shear bond testing.
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crosshead speed lOmm/mm.J Z78kd =%
2L Jtate, 248 Y B2o] 2
Taﬂ Wx e Atz A A
Ztsk3ith(Fig. 4).
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Fig. 5. SEM photograph of con trol group Fig. 8. SEM photograph of Ha group after 30s
(x2000). etching (x2000) .

Z2ZkU

Fig. 8. SEM photograph of Pa group after Fig. 9. SEM photograph of Ha group after 60s
180s etching (x2000). etching(x2000).

Fig. 7. SEM photograph of Pb group after Fig. 10. SEM photograph of Ha group after
180s etching(x2000). 120s etching(x2000).
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Fig. 11. SEM photograph of Ha group after
180s etching(x2000).

i R

e X

kY
2 ol o #,

Fig. 12. SEM photograph of Hb group after 30s
etching(x2000).

Fig. 13. SEM photograph of Hb group after
180s etching(x2000).
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Table 4. Results of one-way ANOVA & Duncan's grouping

Groups Mean(kg) SD F P(<.05) Duncan‘s Grouping
C 14.93 2.53 A
Pa  30s 17.02 2.83 404 .802 A
60s 14.42 1.68 A
120s 14.16 2.28 A
180s 16.32 3.43 A
Pb  30s 16.64 2.29 384 .883 A
60s 14.45 1.93 A
120s 15.66 3.18 A
180s 17.96 2.33 A
Ha 30s 19.06 0.36 31.00 .000 B
60s 25.29 1.57 C
120s 30.07 241 E
180s 28.17 2.62 D E
Hb  30s 21.66 2.28 5.221 .016 B
60s 18.81 1.17 B
120s 19.74 1.51 B
180s 18.18 1.13 B
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ABSTRACT

Effects of Various Acid Etching Methods on the Shear Bond Strength between
lithium Disilicate Ceramic and Composite Resin

Dae-Hyun Kang, Won-Mi Bok, Jin-Won Song, Kwang-Yeob Song, Seung-Ggeun Ahn
Department of Prosthodontics and Institute of Oral Bio-Science, School of Dentistry, Chonbuk National University

Statement of problem. Porcelain repair mainly involves replacement with composite resin, but the bond strength between
composite resin and all-ceramic coping materials has not been studies extensively.

Purpose. The objective of this study was to investigate the influence of composite resin and ceramic etching pattern on
shear bond strength of Empress2 ceramic and observe the change of microstructure of ceramic according to etching
methods.

Material and methods. Eighty-five cylinder shape ceramic specimens (diameter Smm, IPS Empress 2 core materials)
embeded by acrylic resin were used for this study. The ceramic were specimens divided into sixteen experimental groups
with § specimens in each group and were etched with phosphoric acid(37%, 65%) & hydrofluoric acid (4%, 9%) according
to different etching times(30s, 60s, 120s 180s). All etched ceramic surfaces were examined morphologically using
SEM(scanning electron microscopy). Etched surfaces of ceramic specimens were coated with silane (Monobond-S) &
adhesive(Heliobond) and built up composite resin using Teflon mold. Accomplished specimens were tested under shear
loading until fracture on universal testing machine at a crosshead speed Imm/min; the maximum load at fracture(kg) was
recorded. Shear bond strength data were analyzed with one way ANOVA and Duncan tests.(P<.05)

Results. Maximum shear bond strength was 30.07+2.41(kg) when the ceramic was etched with 4% hydrofluoric acid at
120s. No significant difference was found between phosphoric etchant group and control group with respect to shear bond
strength.

Conclusion. Empress 2 ceramic surface was not etched by phosphoric acid, but etched by hydrofluoric acid.

Key Words. acid etching, lithium disilicate ceramic, composite resin, shear bond strengt
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