CHEHR| 22 & 85| K] :Vol. 45, No. 4, 2007

EA el A 28l whE ek EgthalRle] AdAgtE
ECEEEOREELELEIEEE L]

2A7 - Alateh
.o 2
QAN A SEES me AnAs 44 A5
Hog A8 AR weh ohe}, TR Wol
ol 83w 9k 1% A Al L Bt 93

7%o] B
=49 st —7}&17413}
Z Aa8 4 9tk w2

EAe MR qdRc
A FEEY) HHE F
FEEY| JHES 2.3%-
8%%= HuH a1 glon! Fot AR RN 71 ge
o] Hyse? vl dole g 4l gy
2 A Al “@, 43 A9, fatigue load, =A
479 71eA 2, wget, 94 ol Uk o
A e =A) 2

AA, A o
o7t &4, 7
o3 o4 19 E

2ol B Zolt}

JHU
N&

A=A FEE 9 B9 S 4 U=
o] =A el ARl AfE 1 Qe o =
A FYUA2HELS odat o g wajol B3y
e HAHE S S/ A7) ok =4 Tl bur®
ol&g AA7] Hof, Qitdol} EAAS o] L3
A o uNAA fAEE ZT)E @
A silane couplers® 3 o x vt} o 743 3}shA

AgE 75
ko <] &

A RFEG 0
EHUAEE

¢} silane couplers®]
3] e A Al 2w

419

T AE
AR gE
ing®] AMHEOZ &
7713 Sl

A el Elel ogh mAjg B glzle]
EA pRE] Age 7Rk A3st
E’Q%E’J s A7) el F88th
A el gle] FEE s FIHA 7
7]_ 9\}]\%@-1‘3,4,6*18,20'23

Al 2:glo] AT A ARRSE A)
= W58 54 2A) $EE A83h= feldspathic
porcelain(VMEK-68 porcelain body, Vident, Menlo
Park, CA, USA)o|Sith 494218 i ob =) o]
A5 £ Pressable porcelain 97&57" o}2] n]&
altt ) Aol whet A FEjA| 2wl o gk A
o] At o Aolx, A5 =A9 53 gzt
AEEAE 20| & ¥ Aoltt webA| feldspathic
porcelain® AT AIE AR 9] Pressable
porcelain® 34 2] A] 22} FejA) 25l At
o 22 @& 232 JHH & 5 ot

¥ A= feldspathic porcelain® pressable
porcelain:% FAAY #o] & TAf A2

Tk Azl A gejAl ARlnc
9 A W o} silane?] AHE, bond-
=Aet B3 #Z7te] HAEg

O

o
i
gl

S Abgsle] BagAn H2 A ArdEline) =
A B A2 wa) elasge] AR L HE

shelalen) 1 BA0] Y.



1. A7 R

1) =4

Feldspathic porcelain(Vita Omega®900, Vident,
Menlo Park, CA, USA)¥ pressable porcelain
(IPS Empress2 Ingot, Vivadent, Schaan,
Liechtenstein, Germany) & A €3ttt

2) = A 2"

A A 2dle] M 7|EL 7
A AF AHE EA A aRE A9l
A, multi purpose® AMEEHE A2
Porcelain repair kit2 A28 A& 4
et AA, a0 FlelA AR

i
T AFS At 371 A" 71Ed g =

lo
2
)
i
X
0
(o
=2

Table 1. Components of porcelain repair systems
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% 8309 = 9#E 27 8mm, T4 1.5mm=
AZstgth. Feldspathic porcelain diske Vita
Omega®9003 EF+E £ putty moldE
olgated &4 g F Az ANUR 245
A 28k4l 3 pressable porcelain diske @3S A4
3lo] wjBAlo] w|E ¥ IPS Empress2 ingot< ©] &
o] A zAre] AR F 71} 2 ste] AFEH
o}, A2 =4 93-e 400-grit silicon carbide abra-
sive(Phoentx Brand® Tokyo, Japan), 600-grit, 1200~
grit silicone carbide abrasive®] <A 2 Al
23 T2 YA3ch(Fig. 1.

Porcelain repair Surface treatment
system component

 Silane coupling

agent

Porcelain Liner-M -
Clearfil Repair K-Etchant gel

Ultradent Porcelain
Repair

Ultradent porcelain etch &
Etch arrest neutralizer

Cimara Cimara grinding burs

Liquid A & Liquid B
Clearfil se bond primer &

. Clearfil se bond bond
Porcelain bond activator

Ultradent silane PQl

Cimara silane coupling Cimara opaquer liquid

Table II. Summary of treatment subgroups

Group Porcelain repair system Surface treatment ' N
AP/BP Porcelain Liner M Silane only 10/10
AC/BC Clearfil Repair » Phosphoric acid etching+silane 10/10
AU/BU Ultradent Porcelain Repair Hydrofluoric acid etching+silane 10/10
ACi/BCi Cimara Roughening with a bur+silane 10/10
Total 40/40

AP, AC, AU, ACi: Vita Omega®300& AH8%
BP, BC, BU, BCi: IPS Empress2& AF&-3t &
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Fig. 1. Feldspathic porcelain disks (Omega®300,
left) and pressable porcelain disks(IPS Empress2,
right).
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Fig. 2. Metal ylinder bonded to a specimen.
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a) Mounting jig,

b) Pink acrylic resin

¢) Porcelain disk

d) Composite resin

e) Instron rod

f) Metal ring B

Fig. 3. Picture (A) and schematic representation (B) of shear bond strength testing.

Z3}9 . Opaquer liquidg $¥Al =X &ta 203t
B3 Aldsdt.

Zrg-9] Al Zodell Wdo] 4.25mme) metal cylin-
erg o] &3] A 4.25mm, =] SmmE £ ¥
717250, 3M Co. St Paul, MN, USA)EPr
I, 2mmett} A FH 2 oo wjg] 5024
st h(Fig. 2). 80709 X o] F2tE Al H-E water
Bath& o] &3l 37+1C ZFA 24X B
ativh. AP BCiolA 247 1R B3 Eﬂ’ﬂ"]
AGAILE &% Ao g&sto] AdAA A 9fst

.

o

3) AN B

Omega®™00 disk®} Empress disk® Clearfil
Porcelain Bond(40% <14+ A2]), Ulradent
Porcelain Etch.(9.5% &4t A2]), Cimara
Kit(bur A2 2 th2A I¥ Mz, 22 10
A2 B2 A A Fsitt F 89 =A Yo
FH-E A3 1)7 (Hitachirt S-4800, ¥1-& % 500)
o

8 °}°j‘:} x%”} %” % &%) Universal Testing

422

Machine % ol 481 gldo] 228 AAg
mounting 3}7] ¥8] mounting jig& AZ3tATt.
Rod7} 3k =49 B3 gAe AEE9o] d&
7helE® AAsdn #Hdl sk 1KN, Smm/min
crosshead speed, compression test type 2= ZA
o AT A1) AR o) Lol 7
AYA A& 7 on] ADAFREMPa)E 34
O]'M‘:}(Flg. 3).

5) AN

EA| 22388 SPSS(for window ver. 10.0)Z=
a9 ST ARARREE FEUFE I
1 ZA g8 Alag =8 5EHSR 8t 7zt
9] AE 5-4 BHEL 2 way-ANOVAE ©| &
atod -5‘5.3}2?\1 % NHAFFELE AT ALER
A& Duncan®'d & AH&-3IATH

1t

AGAT = &% dd egd UiYS A9l

242} 3971 5 Group ASIA &= 171, Group BellAl &=
3270elA =AeE B3 HXe HIFAAA A
(adhesive fracture)e] Lolxkat, Group A= 38

7N, Group BllAE THE ©A9 B3 e 43



Table III. Statistical analysis of the results of the shear bond strength test by two-way analysis of vari-

ance(ANOVA)

- Source Sum of squares df Mean square F p Value
Corrected model 413.697 7 59.100 14.120 .000
Intercept 3144.583 1 3144 .583 751.311 .000
Porcelain 2017 1 2.617 0.625 432
Porcelain repair system 249.930 3 83.310 19.905 .000
Porcelain - Porcelain
repair system 155.728 3 51.909 12.402 .000
Error 292.982 70 4.185
Total 3909.859 78
Corrected total 706.680 77

a R* = 585(adjusted R* =.544)

Table IV. Mean shear bond strengths and standard deviation of different surface treatment on feldspathic

pressable porcelain and Duncan grouping

Group Surface treatment on porcelain Mean & SD(w) Duncan grouping”
AP*BP No treatment 3.39+1.13 b
AC*BC Phosphoric acid etching 8.32+2.88 a
AU*BU Hydrofluoric acid etching 7.02+2.11 a
ACi*BCi Roughening with a bur 6.77+3.22

* : Different letters designate significantly different groups

BN A=A ¢ Al FHo] dojydt}
(Cohesive fracture).
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Fig. 4. The SEM photomicrographs of 4 treated feldspathic porcelain surface (Omega®900).
A. No treatment{x500).

B. Porcelain surface etched by phosphoric acid(x500).
C. Porcelain surface etched by hydrofluoric acid(x500).
D. Porcelain surface treated by Voco special burs(x500).

Fig. 5. The SEM photomicrographs of 4 treated pressable porcelain surface (IPS Empress2).
A. No treatment(x500).

B. Porcelain surface etched by phosphoric acid(x500).
C. Porcelain surface etched by hydrofluoric acid( X 500).
D. Porcelain surface treated by Voco special burs(x500).
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ABSTRACT

SHEAR BOND STRENGTHS OF COMPOSITE RESIN TO
PORCELAINS AMONG PORCELAIN REPAIR SYSTEMS

Kyoung-Kyu Kim, D.D.S., D.M.D., Sang-Wan Shin, D.D.S., M.P.H., Ph.D., M.Sc.,
Jeong-Yeol Lee, D.D.S., D.M.D., Ph.D., Young-Su Kim, D.D.S., M.S.D., Ph.D.

Department of Advanced Prosthodontics, Graduate School of Clinical Dentistry, Korea University

Purpose: This in vitro study evaluated shear bond strengths of surface treatment porce-
lains with four porcelain repair systems simulating intracral bonding of composite resin to
feldspathic porcelain or pressable porcelain.

Material and methods: Eighty Porcelain disks were prepared. Group A: forty disk spec-
imens were fabricated with Feldspathic Porcelain(Omega®00, Vident, Menlo Park, CA, USA).
Group B: forty disk specimens were fabricated with Pressable Porcelain(IPS Empress 2 ingot,
Ivoclar-Vivadent, Schaan, Liechtenstein, Germany).

Each groups was divided into 4 subgroups and composite resin cylinders were bonded to
specimen with one of the following four systems: Clearfil Porcelain Bond(L. Morita,
Tustin, CA, USA), Ulradent Porcelain Etch.(Ultradent, Salt Lake City, UT, USA),
Porcelain Liner-M(Sun Medical Co., Kyoto, Japan), Cimara Kit(Voco, Germany).

After surface conditioning with one of the four porcelain repair systems, substrate surfaces
of the specimen were examined microscopically (SEM).

Shear bond strengths of specimens for each subgroup were determined with a universal
testing machine (Smm/min crosshead speed) after storing them in distilled water at 37+
1°C for 24 hours. Stress at failure was measured in Mk, and mode of failure was recorded.

Differences among four repair systems were analyzed with two way ANOVA and Duncan
test at the 95% significance level.

Results: In the scanning electron photomicrograph of the treated porcelain surface, hydro-
fluoric acid etched group appeared the highest roughness.

The shear bond strength of the phosphoric acid etched group was not significantly(p>0.05)
different between feldspathic porcelain and pressable porcelain. But in no treatment
and roughened with a bur group, the shear bond strength of the feldspathic porcelain was
significantly higher than that of the pressable porcelain. In hydrofluoric acid etched
group, the shear bond strength of the pressable porcelain was significantly higher(p<0.05).
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Conclusion:

1. Treatment groups showed significantly greater shear bond strengths than no treatment
group(p(0.05).

2. Group with more roughened porcelain surface did not always show higher shear
bond strengths.

3. In phosphoric acid etched group, there was no significant difference in shear bond strength
between feldspathic porcelain and pressable porcelain(p>0.05). However in the other
groups, there were significant differences in shear bond strengths between feldspathic
porcelain and pressable porcelain(p{0.05).

Key words : Porcelain repair system, shear bond strength, feldspathic porcelain, pressable
porcelain
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