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3l 37§ A1 #ll (camphoroquinone) 9} 3}H2 24 4]
- (peroxide/amine) S = T} Edsta Ut =4
FEEY] J2E e FHEH old &
gt Y2 AMES} FHEGY

thFgt =AM HX AMES ARS-gE 3
of &g A= o]HFH Hol o] FolA ko
o A70E IPS emax Pressol| A9 At =
o #et A= obF wHlg Fejoltt.

webA, & AT e HZ AEE] An F
Eo] A}8-% = IPS emax Press2| LT ingot ©]
-3} IPS e.max Press®} 59 @7 A|HEZH
o AGAFJUEE Hlus|Ea, 3 AHES]
o] ARARJAE vX| = 3 Bat
o] dolH 3z} 3t}

ORI U

A Bk =Al AlE AZE $lete] IPS
e.max Press LT A2 ingot(Ivoclar Vivadent, Schaan,
Liechtenstein)= AF-&-3tom, 45 2ok 2
Al Filtek Z350 flowable resin(3M ESPE, St.
Paul, USA)< o] &3t A|zFstsict g3 AlHE
2 A ZAA FH3e AMES] Variolink 1T
® (Ivoclar Vivadent, Schaan, Liechtenstein)} 2 1F
Aoz HAEZAF FA] AHEE = Calibra
(Dentsply  Caulk, York, USA), Super-Bond
C&B(Sun Medical Co., Ltd, Moriyama, Japan)E
AE-3F A th(Fig. 1, Table I).

2. O 2
1) A A Az

=A Al A& Aste] A4 12mm, 77 3
mm®| @& & v &Sk olw) FE e A=
3mm o3, wi=EI FEzL
10mm, 2~ F4 ] 27
e = 45~60°7F H =2 5199 th IPS e.max Press

TUoI=SSUSAl 262 35, 2010



Fig. 1. Experimental materials.
(A) IPS e.max Press LT A2 ingot (B) Filtek Z350 flowable resin
(C) Variolink 11 (D) Calibra (E) Super-Bond C&B

A& u]EAQ IPS PressVEST  Speed(Ivoclar 7} &4 73tE T ring gauges} Wl EH S ZF
Vivadent, Schaan, Liechtenstein) S &<=H|o] 9t A AZ o2 vl &7 o] 714 H o] vl 90°7) &
of WiEA oA, SF/RT, HEA TLY 30 & T5 3Fth

= 32ml : 22ml : 200g°] HEE &S A5t % = 850CY d¥d astzd Wi 605
AFEdPes 602t £ & wj&d side 7t 2%k819 T Press furnace (IPS Empress EP
ZEE fEAE A9t S8y yulo FA] 500, Ivoclar Vivadent, Schann, Liechtenstein)2] 13
H A O]*J'Oi EANE F2 $ ring gauge= H ZaadS Huste, 700C7HA] dLge =
A do] ZlFo] gle el Easta vl EA ] 5 S 482 oA AW o] Press furnace 5%

Table 1. Composition of resin cements used in this study

Material Brand name Main composition Manufacturer
Resin cement Variolink T® Bis-GMA, TEGDMA, UDMA Ivoclar Vivadent, Schaan, Liechtenstein
Calibra Bis-GMA, UDMA Dentsply Caulk, York, USA

Super-Bond C & B 4-META, TBB, MMA, PMMA Sun Medical, Moriyama, Japan

Bis-GMA : bisphenol A-glycidyl methacrylate, TBB : tri-n-butylborane,
TEGDMA : triethyleneglycol dimethacrylate, MMA : methyl methacrylate,
UDMA : urethane dimethacrylate, PMMA : pulverized poly-MMA.

4-META : 4-methacryloyloxyethyl trimellitate anhydride,
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Fig. 2. Ceramic specimen used in this study.

(A) Fabricated ceramic specimen(IPS e.max Press core).
(B) Embedded specimen into an autopolymerizing acrylic resin.

of YA A]7] 1 ingot
alox plunger& i & A o
2a¥E APAF T

7kqto]l Ext ml &A1 E fumnaced| Al AW <F 1
A A= Ayet T 100 yme] glass bead(Shofu
Co, Japan)S F 47|42 3o mjEAHE A A
st w &2 7F Al A Al S TIPS e.max Press
A4 invex liquid(Ivoclar Vivadent, Schaan,
Liechtenstein)7} &7 Z2}2E o Y11 255
A7) A o 305t eSS Al ASA T
O3 AES 328 B9 AlF & Azl oF
1~271%+2] 100 ym aluminum oxide @ sandblasting
5}l th. diamond discE ©] &3t FYAS Ak
3 & HW dAnts 98] 80, 120, 220, 320, 400
grit?] APER HP S FHE AL o A A sk
A AJH S sk AlEE =4 AlE S A
73 22mm, ¥°| 25mme| aluminum mold2] 5%l
AAAZ ok, A7FEe okAE # % (Ortho jet
acrylic, Lang Dental Mfg. Co, Wheeling, USA) 2. =
Fujste] 37Ce] FeFxolA SHF Badl
A TH(Fig. 2).

F peAE we

©
Y 3 IPS e.max Press X

314

2) @z Al AE

#d7 AlE AZE ste] WA 4.5mm, =0]
3mme| FH3 plastic tubeol| FF33 Filtek
7350 flowable resine 7|7} A71A] A 3t
UA =S AE F 4H0 2 o] ZF T 20
A FTTE NP3 T T plastic tube=
No. 12 Z= 7}3o] A|Ast 407]9] TL3 3
T 53 @Az AlEE AR

3) =AATT AR HR

Zzte] 2A) AW} A ARE F ) 2o
= wro] AlzAre] Aol weh 4 2e Al
AchFig. 3).

(1) 333 Variolink I® AW EF

baseTHS AF&-3H Variolink 11° 2478 =4
AlA ol 5% E2HIPS Empress etching gel; Ivoclar
Vivadent, Schaan, Liechtenstein) &= 20% E<F 25
21 Al & FA, Azt AaAZSHA
(Monobond ~ S;  Ivoclar  Vivadent, Schaan,
Liechtenstein)’} =4] £H ol 60% <+ A &5
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(A) (B)

Fig. 3. Bonding of resin cement to ceramic specimen.
(A) Prefabricated composite resin specimen(above), ceramic specimen(below)
(B) Bonding of resin specimen to ceramic specimen.

AzH Ak =4 Al Aold A A (Bxcite
DSC; Ivoclar Vivadent, Schaan, Liechtenstein)7} 10
23 A4 F BERS APaA o Az
ek, AAFA =EHA FEF Fol A
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A A Aol A&atinh =A AlH e
NAE Aakele] W o Uikl AzAke] 2|4
of wat F¥ZF37](Elipar TriLight, 3M ESPE,
Seefeld, Germany) & AH&-sto] 7 W 4024 3
SES AP BE AHE S8 T A3
715 AH&ste] 50N9] L S Thetsl
o Bed Ald T HAY ol FAE 1o
g7 AIHMEE No 15. 7|38 ZS o] &3t 7
ol AAT F 37T FeFxdA AHd
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@ °1¢l %% Variolink 1" AJMET
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2389t} Porcelain liner M2| Liquid A%}
Liquid BE 77+ a}HL%W p:alo}o;] Z8E AZ
A& AHESt 2% A&k FEHA air
& A 83 thx Al ZAR] AAIHRE Fo] =eto]
o & AH&Ste] 334 0TE EW & st
At} monomer Y*}-& ¥} catalyst V HIES
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Egtete] 71327F A71A A =A Al @ﬂ
HH Agatth TA AlH FX AES A
25} 1‘1?:7} TEATh A7ted A+ 9
o7 B3 v A2 AES

RIpARE R loﬂ ]'EE‘ _,_7§?‘5} ‘:}T:‘, S
A& 71(Z020, Zwick, Ulm, Germany)E- A}-&-3}
243539t A1d £ =F Imm/min crosshead
speed= gt o] =x] AlA = ¢zl £ A
Gl 425 ool A7l Helo] ol

Embedding Resin

Metal Jig UTM crosshead

IPS e.max Press

|:| Flowable Resin

\Resin cement

Fig. 4. Schematic diagram of shear bond strength
testing.
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Fig. 5. Shear bond testing assembly on universal
testing machine.
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IPS emax Press(fl CHSH =55 il ABIEC| MHZSIAIE( 2ot O

Germany)= ©]-&3to] 7 ++% 2 ZFHA EAA 4 27} Super-Bond C&BS] A4 7t
2 F3l1 P<O015FA One-way ANOVA T Varolink 0™ (LC), Variolink 0 (DO),
(analysis of variance)E ©]-§-5}% ©.H Tukey HSD Calibrao]] H|3 frelstAl @& g2 JYeEplATt
test= AFFHA S AlSHA T (P<.01)(Table III). Variolink II® (LC), Variolink II

“ (DO), Calibra® R 2et & ATA T w0 A]

Z MZ o3 ato] & Holx] &Sk
1. MEAESAE
30.00 = & .
IPS e. max Press =A) Al A2} 52 @7 AlHl 00 el I “
E Alolel ARAFHEE Variolink I° (DC; e i
dual-cure) 2 &3 0] 25.67 + 1.64 MPaz 7} = s sndcs
% =7 Yebytar, Super-Bond C&BE F 23 500 LG tont-cure
0] 2332 + 1.62 MPaZ 7}¢ W& A= E U 000 —
EPNI 2Lt} Variolink 11 (LC; light-cure), Calibra® PRI ST SRR i
HAG & Z47; 2547 + 0.74 MPa, 25.34 £ 0.90
MPa9] 237 =2 Jeh)Sith(Table 11, Fig. 6). Fig. 6. Diagram shows shear bond strength
(MPa) of resin cements.
Table 1. Shear bond strength (Mpa) of 4 resin
cements on the IPS e.max Press 0%  25% 50% 75% 100%
Group n Mean(MPA) S.D. Variolink(LC)
Variolink I (LC) 10 25.47 0.74 Variolink(DO) | i
Variolink II¥ (DC) 10 25.67 1.64 Celibra
Calibra 10 2534 0.90 Superfond C&5
LG : light-cure, DC : dual-cure

Super-Bond C&B 10 23.32% 1.62

Fig. 7. Diagram shows Proportion to fracture

LC: light-cure, DC: dual-cure .
modes of all experimental groups.

*Significant (p<.01)

Table II. One-way ANOVA for shear bond strength of resin cements on the IPS e.max Press

Source Sum of Squares dr Mean Square F-value P-value
Between groups 35.806 3 11.935 7.18 .001
Within groups 59.845 36 1.662

Total 95.651 39
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Q)

Fig. 8. Various failure patterns of each group (X20).

(A) Mixed failure pattern of Variolink Il ® (LC).
(B) Mixed failure pattern of Variolink Il ® (DC).
(C) Mixed failure pattern of Calibra.
(D) Mixed failure pattern of Super-Bond C&B.
(E) Adhesive failure pattern of Super-Bond C&B.
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Table IV. Failure patterns after the shear bond testing

Groups Adhesive failure Cohesive failure Mixed failure
Variolink T® (LC) 0 0 10
Variolink T® (DC) 0 0 10

Calibra 0 0 10
Super-Bond C & B 1 0 9

LC: light-cure, DC: dual-cure

2. I8 oy
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(Table IV, Fig. 7~8).
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Shear Bond Strength of Resin Cements on the IPS e.max Press

Kyung-Eun Lee, DDS, Yu-Lee Kim, DDS, MSD, PhD, Chang-Yong Shin, DDS, MSD,
Jin-Keun Dong, DDS., MSD., PhD

Department of Dentistry, Graduate School, Wonkwang University

The purpose of this study was to evaluate the bond strengths between IPS e.max Press and four different types of resin
cements that often used for esthetic restoration.

Disc shaped IPS e.max Press blocks(N=40, diameter: 12mm, thickness: 3mm) were fabricated according to the
manufacture’s instruction and cleaned with ultrasonic cleaner. They were embedded into an autopolymerizing acrylic resin.
Fourty cylinder shaped resin block(Filtek Z350, diameter: 4.5mm, thickness: 3mm) were fabricated using a plastic tube.
Each specimens were randomly divided into 4 experimental group and bonded each other using 4 different resin
cements(Variolink II(light-cure), Variolink II(dual-cure), Calibra, Super-Bond C&B) according to the manufactures’
recommendations. All the specimens were stored in normal saline at 37°C for 24 hours before test. Universal testing
machine at a crosshead speed of Imm/min was used to evaluate the shear bond strength. The data were statistically analyzed
using one-way ANOVA(P<.01). Multiple comparison was done by the Tukey HSD test.

The shear bond strength of Super-Bond C&B to e.max was significantly lower than those of Calibra, Variolink
[(light-cure), Variolink II(dual-cure) (P<.01). The shear bond strength of Calibra, Variolink II(light-cure), Variolink
I(dual-cure) to e.max were not significantly different.

The shear bond strengths of light-cure/dual-cure cement were higher than that of self-cure cement.

Key words: shear bond strength, light-cure cement, dual-cure cement, self-cure cement
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