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I. A &

T

QEAE Ao Aade Adglo] #AR AaHe A A% B
o}y A A oA =83 B

%] ©
A NS ART 5 o] 4
ZHE A 2" 1A4A (fixture), A
A& (superstructure) 5% FAHET. =

o]
H
FSTE nAGA AT AF7F dFE oAL b} 4301]%
5

6)\—/
o
s
(g
3
0]
5
<
b}

L rulm

ATk 45 BAESY] o HAH & /Mdst] A A=
WAl Je a1 ok (Tayloret Agar, 2002; Sailer 5, 2007, Nakamura
<, 2010)

PSHE A =dol A ZAAR et FALsHA AnAdS QA7) fg &
Aol FobA A HAF W ofye} A3k A AHo] AEHE AR
Hebs tial Alge s ol &stels Aol Frhstal vk wekd a%
T Al A2y otE =

FESTE QA AT B 45 BEE
of £g3leE A4 xE HA F=7FE a2 Ak (Piconi®t Maccauro, 1999;
Chevalier, 2006; Andreiotelli %, 2009). Sailer 5 (2007) AAH d=
HEO Ag AAAef AR ”‘3]“ = Xﬂf’ﬂ at7] flet] 22 W =EH
Jxoke]l Mz gl $zte] 7|y
7 Ee 2w ﬁ]ggﬁ]oﬂﬁ J;qu}OqOI: ?;{H:}i 3t th.  Bressan &
o

(20112 oH g FEARE desitete 2AAA] FH Axz Az}
PYETHE F9 dx4 Mx= Ao7t e & vk dslew, EHEg
ARFE AHEete A5 o @5 AT B2 A=237Yol A R F

W zA ] Az zolzt ¥ AA #EE & JATHal sklth Andersson
5 (2001)2 &FHY AHFE AFET ©= Kol RoA A iF 94
&) 7% AxEgal 303, Andersson 5 (2003)2 L uAHA HAL
o] 5% H3gH AFelA Hebw AdF 3dE&S 0% v, Al
AT FH&L oF 19 %t O} JtF. Nakamura & (2010)2 ElEls
AT e dFY AT BEFoA JdEFTE F9 Huo] fFAEH
st stlon, 3-4 W3k AT A A EdFEY A dF
T JEHE AxAL AGAHIUARY, TAH Ao FFHT 4T
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A% ot (Yildirim &, 2000;
A2l AYFE

=
Rl

d= A7)

Aoz AnAdEs T
Heydecke %, 2002; Wadhwani &, 2011).
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o] vk FHA (brittleness)
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Flth.  Gomes® Montero (2011)
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= A4

x4
il

o7k A7
ar

I A2493 (low temperature degradation)ol] uh
1999 el A 2009 A 714

(2010) % 7]

p=2
o

}$3 31, Nakamura

oIty &

KeN
=

=
=
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70
&
s
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e

—
fite)
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@ = (titanium base, metal insert, metal

i3]

EJ B

1998 ol A 2010 A 74A] 2]

F Yo} (alumina-toughened zirconia) At
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solA 59 ]
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(2013)
34 (fracture)©] Al
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secondary component)ol] A|Z23F Yo} AFE FE3 EEHE-A2F

|
oo T

o} o] F-A = (Ti-ZrO; bicomponent abutment)’} A7l % o] <14+

o] 7kl ot (Fig. D).

Fig. 1. Picture of titanium-zirconia bicomponent abutments system:
a) completed crown, (b) zirconia abutment, (c) cement
interface between titanium link and zirconia abutment, (d)
titanium link (to titanium abutment).

Sailer & (2009)2 YZHES] A=23Y o} A5 AA4 o] ©E 3

ABEE B A3 AP-AAFY YFE-AdP oA A2 o}

[}
AT shdol RS sgor, Wr-AAP 43 24 35
F7h M3 Be 2IREE Ryvam sk

A%z Agd olF-Ay
[e)

Truninger & (2012)% dAEY A=Y ol A 52 HEFF-AZ2AZYo}
4 53 T+

F-AWF FY FUEES AW A3 o F ANFF £ %S B
grim shgich. wWed WR-ddY JEUES ASE AAH 540



8 Bea "2 (ink)¢ ArAde] 53 A 234 ol AFE 32
g o]T-AHFY Aol AAEAME HE A WPoE AAE F
Athar gt} (Canullo, 2007; Canullo 5, 2007, Canullo 5, 2013; Gehrke
5, 2013). FHZ A9 o]T-AWFIF A AEA AT VeE #A
al7] fleiA = Bl Ja9 A 23Yol AFIhe] $-E HER Yo
AFAolArt A 25}t BEge HAte #3 A4 2 BA &
= Aol

A3 FiRE R BPEY JHHES HFA (adhesive)d 3484

£ o}yl 324 (adherend)e] ¥ A&7 (roughness)2} I 2HA|
of gk H2A AAA (wettability) &3 &
HS 4 At Asmussen & (2005)2 HElE
E

z'iﬂl—
9 Azsel ERS B PHon A
% 3

o}

=1 0
dol Q4 FEgdS
- = o =sr
o, Eﬂ‘_/: /\—]‘TT "‘Uﬁj:_;}l
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rlo
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pud

=
A&7} (contact
oy 54

9,]0“ %‘ .9—./1\‘7]' %‘5—%1‘701'501 ogﬁé}:% % f,: 3)1]:]'31 '(:5]-

A A2 (full crown)e] 48 (retention)> *]tx 5}
zxof WA, 7H AV, FEES UWH A 2 AL&3 AHEY
d Sl 9l TS wEvha sk (Goodacre % 2001; Bernal %,

2003; Martins-Pinto &, 2008), |23 Yo} HEF-Agtalde] 7o A]=
71E9] X 3}8 =A] (porcelain)¢t= el 3tst4 H2 g3&5 A9 7|y

g 5 glomz YA Askets Frh nAB FAY IS5 u

st 3hg T A

Jorgensen (1955)2 AlWIE= H2tgk dF-Alets#o] 7482 AHA|
® Aot mpFH = 7 A Abo]o A o] FolX = ZHEQl AU Ao +H
7} (convergence angle)°o] 245 53 FAHS 45  dvkar 3
ATE AotE AHAlstE SHolA H FAHS A7) g HAagHY A
= FA FHEAS 4°-10° Mgt A ARE (Tylman, 1963), 173l

. 3t (Weed9t Baez,
1984). Shillingburg & (1997) BHAEo] A FAEHS A7 YaiAe=
FH o]l 6°7F Hojok sttt A A e 2, Nordlanger 5 (1988)2 4
Al el Me dirdog Ht 2009 FHZAoR ARAE AA g
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A G AMEE FF71d (polymerization mechanism)ell w2}
-3 (light-cure), &3t-5%3 (chemical-cure, self-cure, cold-
cure) ¥ °]F-T¢E (dual-cure) N AWMERZ EF= a1 YA ]
LRl izl AMES EAS HAE wkgeiA] Zgrhal sto] FH ol

AR -H238 (total-etch), A7F-F+28 (self-etching) % A7F-H %3

0.

(self-adhesive) #| % A|MEZ BF57|% 3t} (Burgess &, 2010). A

-4y g AMES A-F2AA (etchant) = A d & A=A 23 5

zgtoln (primer)2 A 2s of& H=ZE #F (adhesive resin)& 4

&oto] 7H o Ad-FRE JHYE AT 5 AT, o @

o H& #Ao] BiFsto] ARER sdYA FS w49 A FH &
T AU dAlA AN e AR

&
B2 gz AWME AFE S FEE Calibra (Dentsply Caulk, USA), Choice
2 (Bisco, USA), Nexus (Kerr, USA), RelyX ARC (3M ESPE, USA) ¥
Variolink II (Ivoclar-Vivadent, Liechtenstein) & °] o™, #|s5ol whe}
B-THY e olF-TFY T IdHE EAHL 9

A7 =523 H R Al E R = Multilink Automix (Ivoclar-Vivadent)
9} Panavia (Kuraray, Japan) 59| A|&Fo] d+=d], x=&
218 Zg}o)lm (self-etching primer)® A gk v} £33 2 A
ES Ag3 wAow Ao HAHL AN A g

FARA B ge nodn d 49 oo

t Ade) A 9
stol AR, ZebolW W HF AW Fo thas 4§ wgol Bs
A gt AZ-AF olF-FRA AW AMET 249U A4
Ay da s H7ee

2010). AA AT A-HAY G
USA), Clearfil SA Cement (Kuraray, Japan), G-Cem (GC, Japan),
iCem (Kulzer, Germany), Maxcem Elite (Kerr, USA), Multilink Auto—
mix (Ivoclar-Vivadent), RelyX Unicem (3M ESPE), RelyX Unicem 2
Automix (3M ESPE), Smart-Cem 2 (Dentsply Caulk, USA) % Speed-
CEM (Ivoclar-Vivadent) 5¢ #13&o] <l
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2008).
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AAv} (abrasion), ME=E2}~H (sandblasting), E4Fo 2 252 (acid-

etching with HF) % o]&|gt we] kst %3 5o

oL A5 &FHL YAE o] &3 MEETAE A

H ¢FrUE o] &3 tribochemical A&7

o] g3} 9ltl. Behr 5 (2011)& A==

+ Rocatec 23} # % AHE (Calibra, Maxcem, Multilink, Panavia

F 2.0, RelyX Unicem % Variolink INZ® IYE-I&F T5 95 H3
71 3

A7 F AE AP (0L £ 2y e 12,000
Z

=
o #W& NMESTAE E

L_l_'

A% HAAEE ZA4F A3 i 9 ANEE K 23otel
A HJAEE A7 fASA Kehe Ao dEE S5 Ve &
A AMEES A8 Aol dd e J3FEE 7IE + ¢l
thar &kl

MeEdad A A48 ] 73 HFAHs &7 93 2
T HAHom ARgstal AT, MEEATY AAM e dHe W
oM 1o &4 2 gu Ag A 5o A A EH = st
(Zhang &, 2004). Ly &Frjup e A 254 oket e 1= A
gyl AA B0l Y- Eol o8 MEBetay Ae g 5
a7 2% F dvE JAR AVHYY A=ZIYols: FHUAET
71 wel MEEetAE A2 Folk= ®Wel= °FZFe] undercuttt A
Ha 2¥W ARAVE YxrE (nm) Feo® AA FUEEA et A
g F= AU AR VA FAEE @71 odus A7 23
% At (Derand %5, 2005). A #E Fwe] TWUAES M=ET Y A
g gt vl st d7ANE ngste] A 277 & vy
=l

ol
FEE JAES SV At FEE xdo HE7t 29 A
A AY A9 (silane) Zetolmz AXAS AAs Q. 19899
A7} ¥ # X9l Rocatec system (3M ESPE)o] A71%Q+&d, X3}
& FFoly Ay 5WS gy mEd 4Fuy 110m= M=
28 g5t ®wWol tribochemical 287} =& dAs= A2 23
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TFEEY RAE FAY F7HE St IS AFEE I QUTh
sAA 2717k 22 30 im O‘X}?n AW A4 FEE Ee B
Fo A7t Z¥Y A = A= CoJet system (3M ESPE)= 7+
Ak AlepE EmH ol élﬂ?} FE APz dAE Agg =& Age

AHE

i

=

F A= H&goe] & A48 Al
o tribochemical A&7} Z¥ {37}
© 1 (Amaral 5, 2006), Tanaka &
(2008)2 A2z Yolo] 7|AA ZE7t =7] Wl tribochemical 4 ] 7}

S A %= 3}tk Matinlinna
g HEe 23y oel ¥¥S EDXA 4% Ay
A Z 3o} 3ol
A&ttt Oyagile 5 (2009a)&

Mo
N

)
&
i
%0

55

MeBgr~8 A8 459 tribochemical A&7t =¥ A gdk A5 A
GHAA == fFog Zolzt dvtar sk, 27H4] A g el 9
g Al2zyole] Har ¥WH AAVE FAEIL AR 2doAE g8 A
AE T FARSE PSS HAY] wEolgta stk 1Yy ded A
g Fole= MuEEga" Ad AEY dadd A4 Ert FofshA iy
v Aegbae Aegh AT JHAEE 7o WstE HolA fUutt
I skiTh o] A¥E A EFYel i I MDP i #lx AlHES9] 3}
g HAEE 9 me peEd A E dAEA BES 4 U
ot A2 Yolet #Hxl AlWES] b HHES AV 9% 4343 9
v AZFYol HA YL obA AAEI YA For, ou #H A
HE A At A= A23Yol 2] F7F A& FHA = B
= Stk

-~ 14 -

.-;';-u! k CI.'II

l

1']5 '
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m 47 A= % T

1) d7A=

= Aol dAF JA3 Eol7b thYd (20 mm, 25 mm ¥E 3.0
mm) 37F4 HEE @3 (MonoDent, Korea)E A28 3L, Elelg d =2
o} At 227yl X5 (Acucera, Korea)S CAD/CAMC 2 A 2}
g o AAl el A ARESEaL e 8F 9 X HE AHE (14kod
AHE 15, d-238 Sgzclolewmr 15 3 #x AHE 6F5)=
Elely g3 A =23y ol A& HJ2AIA 50003 A3k A2g o

.
& 28-S A9 (Table 1).

Table 1. Dental cements used in this study

Dental cements Code Main components Manufacturer
; . Mizzy,
Fleck's FL  zinc phosphate USA
- resin-modified glass 3M ESPE,
RelyX Luting?2 RL onomer USA
RelyX U200 RU methacrylated phosphoric 3M ESPE,
ester monomer Germany
Panavia F 2.0 PF MDP Kuraray,
Japan
Clearfil SA . Kuraray,
Luting CS MDP, Bis-GMA, TEGDMA Japan
Super-Bond B Sun Medical,
C&B SB 4-META, MMA Japan
U-Cem UC  4-META, UDMA, HEMA  \cricom
Korea
ResiCem RC 4-AET, UDMA, HEMA Shofu,
Japan

Note: MDP = 10-methacryloyloxydecyl dihydrogen phosphate;
4-META = 4-methacryloxyethyl trimellitic acid;
4-AET = 4-acryloxyethyl trimellitic acid.
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2) A7
2-1. 9= xol7} thekst EekE AgF A%

453 HEE (grade V)= 7|45 (base part)= 2174 49mme}t =
°] 9.0 mm7} x5 i, A=2FYol AT AZKF (adhesion part)
ol 8= (link)= A4 36 mmﬂ 3 7FAl =o] (20 mm, 25 mm % 3.0

mm)= Zt7F 7hEete] 160 /e HErw A tiFE Az gt

ElEly ®HA9Y 4% %—E’i% BALE 02 A2 Ho] HER o

| pull—off test= FAHE *—1%;‘33} | #18F Fx A28 FHS 7IAF

of FA3tAtt (Fig. 2a). EHEE @A 2ol AdF9} 2y
o)

T XWHS olFAHEsHA] & 7]74] 7}&%  (machined) A EZ A3 0

2-2. X]Eil/]o]. X]EH‘ZI‘ Xﬂ;i.]‘

A#ek 2t HElm g3 e A23YoF A= CAD/CAMO =
Zirace =% (Acucera, Korea)S 7 05 mm7} ¥%=% &7 71335}
9o @ ol vk A4 16048 AR, Aol A
Foll &= E | 928 FHSs AL (Fig. 2a),
A2z ol At WHE ofF-A st &
gohch 4 Hlehe gas Azauer A

2
2
i)

2ol AL

2-3. Helw a9k A =23y of A+ ¢

Bl g9 A =23y o} A5 AA5 Eolo wet 20 7§14 87K
°of AP o R BRFeta, kol AHME (Fleck's), @l?-73td Zehx
olo] 2 %=m (RelyX Luting2) ¥ % A|HWE (RelyX U200, Panavia F
2.0, Clearfil SA Cement, SuperBond C&B, U-Cem % ResiCem)E& A%
ALe] Awd Aol wel BlebE g2 ST =X3 g A=Y ol A
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azgtolmQl Clearfil Ceramic primer (Kuraray,
F g3 Qe gl H4 GEF uh
3

&

z

71 (Seiki, Japarl)‘ﬂ]/‘i o kg o]—%«oi 7}?}3]_ 10

AR HEE e, F-5Td (o)F-=3¢)d HA¢
PAl

4 F7b A O 108 R 30T FA8

N
S
B
X

(a) (b)

Fig. 2. Picture of specimens; a) zirconia coping and titanium link
with different height of adhesion part (2.0 mm, 2.5 mm
and 3.0mm), b) zirconia coping cemented to titanium link.

2-4. 9<%t A (thermocycling treatment)

By gae A=zayol AFE &g olg-AdF AlH 37
T 7ol 24 A7 B&s v 5Ce 55 C FFolA 22 30 =4

_‘]7_



A

ot

= e 5000 3 de® A2 o A e SASA

2-5. Helw "9k Al2xy ol AdF FA9 573

5000 3] d<d AgE g4=g o
(Instron 4466, USA)ell g2t A 1ol <l
% (crosshead speed)® A 23Yo} AF7F Elelw g A
7hA] G- S 483t pull-off testE A3 (Fig. 3).
g A23Yol AtF7F Helbg gaolA ¥ &3He AW st
(NS 7I&ste. 2t Ada & 2070 AlES didoesE fA9E
slo] H gk TS AAe A L, —test$t Newman-Keuls multiple
comparisons test® A =439 (p=0.05).

N

r ‘r—A

:

El

B0
oo >

AN ooly mot T ol et
AV TR R ¥

o

Fig. 3. Pull-off retention test between titanium
link and zirconia abutment by tensile
load using universal testing machine.
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= HEw g5 A=3Yol AdiFe] A7l 5 5000
sl 2 =3 A3E Aot (Fig. 4). @599 Helw #3a9 =
o7} T/EFE FAHYLE FUIEtE A4S B, Helw 339 =
ofe] wE FAH {FoJdt FrHE H L3 AE uEl go]sksth
A7-7sty Felrololewem (RLE &2s Ao Fxgo] 79
SHAl 7 9 e HYal (p<0.05), dAtold AWE (FL)= 323
A Hit FAHe] I vdgom SAN Hxl AMER 33 A
A Fodk 2po]E HolA gkt (p>0.05).

J
9134 HE}H el iolﬂ 2.0 mmg} 3.0 mm AT fof g
ol HATH (p<0.05). #HXN-Z3E Fehrofo]lo ] (RLIZE

g A ME Hetg g2 Eol7t Tkl whet f3
533 Nell A 2312+593N 2 257.1 £+ 656 N2 F7}3ahe
o, Bl 93 %o]7F 20 mmet 3.0 mm 29 ol 4wk
BAh (p<0.05).

A7 -2 g Al ES] RelyX Unicem (RU)Z =3k 2849
A9e e FAEol HEbw "3 Eold mel zb7Zy 2450 + 554 N,
2665 +6387TN 2 3024 +61.2Noz olilold AHEZ T3t FL& H

u

il

MDP 7|54 @&EAE T3k A7H-543 @ AHME Panavia F
20 (PFo= J&g Addae] Ad A0l Hebw o
Zy7} 263.2 £ 433N, 288.1 +
°]7F 3.0mm A g -0

E
=)
=
-
BY
f
v
do ¢
o,
ol
X
rlo
BN
o
=
S
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t} (p <0.05).

MDP 7]573

Clearfil SA Luting (CS)e.Z %
A Folo] w} 27 270.7 +47.8 N, 299.9 +60.4 N

%Oi{ MDP 7]07]'5 El 6

g el g Aol

= H3lo

SGFAS 9

R4

)
&
gA% AYT

PR By Hvt fA9e da w2
HAS\)iE]' (D>0.05).

Table 2. Retention force (N) between titanium link and zirconia

abutments after thermocycling (5,000).

Height (surface area) of link

Groups 2.0 mm 2.5 mm 3.0 mm
(22.61 mm?) (28.26 mm?) (33.91 mm?)
FL 230.8 + 47.22P1 245.1 + 6379412 276.2 + 64.9"
RL 208.8 + 53.3"° 231.2 + 59,331 257.1 + 65.6
RU 245.0 + 55.4*P% 265.5 + 68.79%56 3024 + 61.20&6
PF 263.2 + 43.3%7 288.1 * 52.4%¢7 337.1 + 58.6%°
CS 270.7 + 47.8%9 299.9 + 60.44¢9 341.9 + 57.6%1°
SB 270.4 + 4571 301.3 + 66.19¢! 349.2 + 63.9%%
ucC 277.3 + 57.3813 310.7 + 69.5%13 358.3 + 72,951
RC 253.9 + 51.841° 272.0 + 53.3%%e15 3941 + 59,1816

Note: the same superscript letters within the same column are not
significantly different (p > 0.05), and the same superscript
numbers within the same row are not significantly different
(p>0.05).

4-META 71574 &=

Bond C&B (SB)E =gk 2

of wat 2+7F 2704+ 478N, 301.

QJU?.L
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=
[€)

Bt 4-META 7]

TS

3|
pud

7 4}

Az Al

23

U-Cem (UC)o.=2 #
of whe} Z+z} 277.3 £ 573N,

T A A AT

oA

3

o
HH
‘mwo
Jp

o]
T

oF
b=

ﬁo

o)
=
!

—

<

310.7+695N % 3583+729No= 4

v, o2 7]

B

!

=

o
v
o

JJo

o Rk Aol 7k fhdek (p>0.05).

)

wZAFL |

|RL 224 RU XYY PF

N cs XY sB - uC EEFRC

400 —

300

~~

N) 82Jo} uonualey

100

Height of titanium link for adhesion (mm)

Fig. 4. Retention force (N) between titanium link and zirconia

abutments after thermocycling (5,000).

A M E Resicem (RC)o.2 F

of wie} Z+7F 2539+51.8

o
HH
‘mwo
Jp

o]
W

oF
b=

ﬁo

o)
M

AT

;OU
<
o

I~

A aEEA (MDP

& 7%

wnelon, o

KeX
=

N, 272.0+53.3N % 324.1 +59.1N

)
~
Ta

g3 AHNESR

[e)
T

Holx Ut (p>0.05).

1
=

4-META)

3 Aol

L
T=

-
1

22!
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5)

%

| 4
- RC A9 A#AAF7F 09596 (Fig. bh)ez A=

Retention force (N) Retention force (N)

Retention force (N)

350

3004

250

2004

150

20 25 30

Height of titanium link for adhesion (mm)

(a)

150 : : :
2.0 2.5 3.0
Height of titanium link for adhesion (mm)
(c)
400

350

Retention force (N)

20 25 30
Height of titanium link for adhesion (mm)

(e)

_22_

Retention force (N)

Retention force (N)

WS Azmer AT fAEe e REAS nAt (Fig.
Aarolel AMER §HAN APEe] AL A

(Fig. 5091 2.7, #71-72359
= AT 7 0.9991 (Fig. 5b)ol Aot

0 A + 7} 0.9804
=etsofole e m A A
A AMER 2 AT

sob Ao

3504

300+

2504

1504

20 25 30
Height of titanium link for adhesion (mm)

(b)

20 25 30
Height of titanium link for adhesion (mm)

(d)
400
3501

3004

20 25 30
Height of titanium link for adhesion (mm)

(f)



40041  r=0.9953

(N)

350

3004

Retention force
Retention force (N)

2504

20 25 30 20
Height of titanium link for adhesion (mm)

25 30
Height of titanium link for adhesion (mm)

() (h)

Fig. 5. Correlation between titanium link height for adhesion and
retention force of zirconia abutment cemented with various
dental cements: (a) Fleck’s, (b) RelyX Luting 2, (¢) RelyX
Unicem, (d) Panavia F 2.0, (e) Clearfil SA Luting, (f)
SuperBond C&B, (g) U-Cem, (h) Resicem.

1o

A9 APTELS 09825-0.995 (Figs. 5e - 5g) W 1<)

=

Aol A1&F AWME FolA b B Fude oy, e
A

o

Hir

==

Yol AUFE GG o|F-AuiF A

A
A & o] A 4% AlAe A= pull-off AlEH
o2 Hetg Jag A2y ol AT FAHE SAHs= A F H
Bl HJa3e J&2E A23Yol A5 st §9 (Fig. 6a) £ A=
Aol AuF Ao FAAS weAFr] A4E 7 FHdA i
A HA A7 A=A (Fig. 6b)
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Fig. 6. Photographs of the fractured zirconia abutments during
pull-off test: (a) fractured at lower part (adhesion
region) of zirconia abutment, (b) fractured at upper part
(near the hole for connection to the jig).

_24_



o7

o
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VI. %

e

A7 Abgol

]
=l

tol ElebE WAl Al

171 1%

A&

4wl ElEbE

=
[€)

BEEE

i Al

FYo} olF-ANF7F AN (Canullo &, 2013; Gehrke &, 2013).

olo

N

talat ElebE & Aol

s Bs

A

3

W

I~
Ta

p—

4
o
-
il

ol A e 7o

&

A ¢) v

Eo] H## (bond strength)d

A-71A14 A& e (micro-mechanical retention form)ell 2]3j

o

ol
W

oF

o}
al

w0

&

X

i)
il

I
B

0

o

\.—_mﬂo

el

ol

Azzele} 27 A

.

ks

4= (MTBS,
she] 3

—_—

} %= (SBS, shear bond strength) =+ TAQ
micro-tensile bond strength)

27

\.—_mﬂo

el
=l

B
ToR

eyl

\.—_mﬂo

el
W

oF

o
"
e

X

J7} 8-& (full coverage restoration)®]

Ant

o = =49 (axial wall)9] =o|u}

(luting)

=zF

wepd A7e wi

t} (Pospiech, 2002).

ki3

| #48 FE Qo

= H =
S ©

o]t} MTBS

@yol o

= pull-off A]

0]
s

dd -

HA A

!

Aol A

(el-Mowafy &, 1996, Ernst &, 1998; Johnson &, 2004).
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pull-off A|gHOo=Z H

= B o)
mahe] A el AesHE A AT 5 b AF TS B

A ARelM AFE TRl AFHE AMRMESS 3 AR, d3t 71Ad
(setting mechanism) 3 % 7|4 A= So] golstal, A8 Azt
9ol g HAH HE AMES] Fo wep Z el7t
= 7 den, 53] A AMES] Aol Azt mE ARSI
ojgto]l AWIE el freostoof gth. Kappertt Krah (2001)+= 3
AFER ol AP E AHME (Qitold AWIE s Fefiolo] @
W ARE)E ugE Akl dFuuel A 2ayol g 9
AbgE g AL Slvh 2 ATl s A AR e /labobdd
ARIE, -7 8ty SEfsote] e B bRt Vs 7lE dnd Xl

AZ:ol Aol AREsal Q= AH}E #H A|MEELS MDP
(methacryloxydecyl phosphoric acid), 4-META (4-methacryloyloxyethyl
trimellitate anhydride), 4-AETA (4-acryloyloxyethyl trimellitate anhy—
dride), bis-MEP (acryamidomethylpropane sulphonic acid, phosphoric acid
acrylate), MAC-10 (10-methacryloyloxydecamethylene malonic acid)

S x

1

2 methacrylated phosphoric ester monomer % 2| 7]
gstn Aok J154 awAl RS A8 s % A9 Bis
GMAA @z AMEE= 3182 43 5A4o] flo] A=3Yol F&E
ga gAEe gRE B e noln fRE %7 34 L
thar 3k ek (Kern@ Wegner, 1998; Liithy, 2006).
g A2 g AdES F98 ¥ MDP2 phosphate ester
H

A= 55 ke (A3 A3 ddets dem deA oy

=
|m
i)
k1
B
it
Ky
T
o
=]
1)
-3
>,
oty
2
iy
§.0
1
ftlo
ne
N
rlr
2
o
v
=2
ol
38
v
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A ele MDP S 7
o] FH UE

siloxane 23S FAA

o
o
o
k1
o
o
N
4

Qltta sl
Yoshida & (2006)3 Wolfart & (2007) #x A|HMEC] F-f¥ MDP
A GFry B A2yl Wl A4 HHE
=, A2ayotel g shek HAr|doew A=24
b 3 4371 (Luthy 5, 2006) =+ siloxane A%717 5 27H4 F
2714 0o] AA = ATt (Valandro 5, 2006). Blatz 5 (2004)2> MDP
Sy Zefolm 2 A s AAled Hx AE 754 @A MDP

gt &

A grebw $5d 4EEe @ 4 dvkn sgon, vz
L

MDP 3 @3 AIES Abgsh= Aol dA el MDP7F 3+
A ke ZgolwE AlgdxE "ot %t 28y, Akgungor %
(2008)> # 7 AHME = xepolmd ¥ MDP ©@akA|7F A 254
olo] 3t HAYS RrlHow FUAY|A fFoermg Aggt myd A
234 o} A 33 H2RHLS MDP - ZrO, 233Kt siloxane

Agtel] ogk Aoletar FAATE o9 o] MDP 7]57]7F A 25
ofo gk F2Hol| F= Faol el = ArAsel wep Fold A
o] Hiasa v
A& 7157190 MDP9 ¢4 4-METAE FH2A ez AdEe] F

Q AHEo=w dHA J=u, 4 META7} 4+ SuperBond C&B @
21 AWM EE MDP 28 A dEFAE sk AR A =23y o}
e =gk Aol A gste] A ek EAE<Q polysiloxane
FAlol =xE 4 9lvpa sty Derand®?} Derand (2000)% SuperBond
C&B dlx AWES Hz=#Ho] MDP7F =4 &< Panavia 21 #d 3 A+l
EZ HF 4¢ wo foaA =dva stk Ozean & (2011)
Azzol TWS M=Eehrdy AgstAY CoJetez 7t :H A
#3tar MPS (3-trimethoxysilylpropylmethacrylate) A @<l T+ MPS%}t
4-META £33 Zglolrz dxgsta #% A|HWME (Panavia F2.0 &
+ SuperBond C&B)Z H=Z3e & 37T =7 Y Ao 371<
EARG us Ad JAHAAEE SAHst] Hlastdth A=FYol &
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W Ay 7' Agsta MPS & oz Al H o=
Panavia F 2.03} SuperBond C & B #% AlWERZ H=3 At 25
e J2Ee 2tk kvt SuperBond C&B #%1 ARMER

%)
25k Aol e AAged A&7 Zofeolw AR (MPS HE+= MPS¢
4-META &g&d)el mE HJ2E Fo8 zkol= {1l e, Panavia

|4 MPS 3ty Zelolmz HdAgd AT
o] MPS¢t4-META &3 zgtolw 2 HAegh AFT Hoh o3
=2 FFAES BAva shsdth. Kato 5 (2001)2 A =A oA 4-
META®] F&¥ &35 A3 23 J=342 4-META A& ®Hrt} 4
g9l =Zetol  (Porcelain Liner M)ol © &S @i oz B
MDP HE+= 4-META 59 7|64 9% Hoe Ayl zZetolwrt H
2o ¢ Fo3d g3 dvia vk 28y Oyagiie 5 (2009b)-2
A g Al xl A e g2t 141?“—0— A= e FHA g B
= B
=
eill

o
=2
>,
B
)
ﬁ,
=2
iV
)
Mo
o
e
Y,
ol
ol
rlr
o
- —{O
X
DU
X
lo,
N
ofr
ol
ok
2

W Aepa W
of 9&s & 4 Jdtt. Kaufman 5 (1961)2> A th#
T5 T ALEE AIWE F3o A glo]

o 3k, Carteret Wilson (1996)2 =223} Xt %] ¢
(adaptation)7} $-5=8te] Ao FA = v A3 & (micro gap)

>l‘l
i

o o

o
— K o

2
=]
=}
X
i
N
4
I
o MH
lo,
£ g

>~
=

o
N
o T Fo 2
by

N
-

)
o o 1

Y

b
H

o] AT E Qitold AWMER 2Pl FEEo fAHo] F

3Fith. Pameijer$}t Jefferies (1996)5 k2] 8k 2Fd =)o 33° FAME=
Fol2 AAE FAd3 1824 ]JJr /\]“i]EE 'u”—‘}ll e}

&

o]

o}
™ (Fuji Duet, Vitremer) =+ #3 /\] e (Panavia 21, Cement it)%=
s

45 4ol fosl we #49

___;rx_-l! E CI.'II

l

1']: ‘_l
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(1998)2 AA Aol F2gh Aep o] A FIblA Fgholo] 2w
AHE (Ketac-Cem)Z HastAY F¥W (Dyract)® 23 28 9)
g7 AME (F2D)2 JF3 Adart o e fA49 Rk &t
R, sekiolole e AWME = FEHO At 37]7} gz A=
E 42 B2y A7] el F2 AWl A Z1AA A S o
Hltha stk Rosenstiel & (1998) Panavia 21
Hr 2l AR EZE ¢l4kold AlRE ) S ef2~o)o]
Az AME Hoh =&
s

A% FAH

T
=

fo ot g

K
-
>

H
o
(T oo
)
)
o
T
b44)
o
K
ol
ol
b4t
s
=
2

K

o (m )y h
N
4 @ 0 of
|
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2
oo
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>
ol
o
=
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[
2
X
N
)
oo
o,
rol
ro
>
5k
g Mo
> -
(=)
(m 2
s
> oE
= >
M
|
do M
XN

oftt
o
4z
f
i
i
lo,
s
B
K
do
oo
_O|L
)
>~
>
ofo
i}
Ny
o
O
=
_O|L
s
wr S}

=o] 3mm)l

A2 vk pull-off Al

=489 =, A 23Yol WS Rocatec # 3k 750l

T YA AWM E (SuperBond C&B, Panavia F 2 RelyX Unicem), #%-

Z3td Fef2~olol 2 (RelyX Luting) ¥ F¥™ (Dyract Cem Plus)

S HE AHEE AHME FEo wE A 2ol FAHS Fog zt

o7} ¢lAvkar &l th.  Martins-Pinto 5 (2008)2 AAAZE 4.0 mme}

2 A A A o] 3Fe] A g AMER YA-AFA &

=3 A7 A A =ol7F 5.0 mm<l

Adare =9kor P AME (RelyX

Unicem, Relyx ARC)= #H &3k 2 21 Ak O}Oﬂ AHE  (Hy-Bond

Zinc)® AT AT EG Fosty] 2 FAYS B &Y (o
<0.01). Edelhoff¢} Ozcan (2007)& X% =0]7} 3mm o] el 4
Zkol 4-10° W7 Hes AR dofol= HE AHAE FAT 4

jieo)
M
o,
>
kil
M
o
o

AHAZE obd A FEell HH k= Aol ook FAM 2450
FAH dFS = F Je Aoz AT 4 Al Kent T (1997)
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-ABSTRACT-

Effect of height of titanium link and cement

type on the retention of zirconia abutment in

the titanium-zirconia bicomponent abutments
after thermocycling

Hong-Soo Shin, D.D.S., M.S.D.

Department of Dental Biomaterials Science,

Graduate School, Seoul National University.
(Directed by Prof Bum-Soon Lim, B.S., M.S., Ph.D.)

The reproduction of a natural mucogingival architecture surrounding
dental implants is esthetically challenging. Most recently, all-ceramic
restorations have become increasingly popular for restoring teeth and
implants. The aim of present study was to evaluate the effects of
titanium link height and dental cements on the retention force of the

Ti-Zr bicomponent abutment system after thermocycling treatment.

Three different heights (2.0 mm, 25 mm and 3.0 mm with a taper
of 0°) of titanium links were machined and pertinent zirconia
abutments were fabricated with CAD/CAM. One hundred and sixty
titanium links and zirconia abutments were prepared. Zirconia
abutments were cemented on their respective titanium links with
various type of dental cements (zinc phosphate, resin-modified glass
ionomer and resin cements). Specimens were stored in deionized
water (37 °C) for 24 hours and were thermocycled between 5 C and

55 C water chamber for 5,000 times. Pull-off test was performed
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using a universal testing machine (Instron 4466, USA) with a
crosshead speed of 1 mm/min. Twenty specimens were tested at
each experimental group. The data were analyzed using t—test and
Newman-Keuls multiple comparisons test (p=0.05). Retention forces
were not significantly different between groups with 2.0 mm height
and groups with 2.5 mm height (p > 0.05), but groups with 3.0 mm
height showed the significantly high retention forces (p < 0.05).
Resin—modified glass ionomer showed the lowest average retention
force. Retention forces using resin cements without any adhesive
functional monomers were not significantly different from zinc
phosphate cements and resin—-modified glass ionomer (p>0.05). Resin
cements with adhesive functional monomers (MDP or 4-META)
showed the significantly higher retention force than the other resin
cements (p <0.05). No significant differences within different types
of resin cements (such as total-etched, self-etched and self-adhesive

resin cements) were observed.

Key Words: bicomponent abutment, height of titanium link, zirconia
abutment, thermocycling, retention force
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