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Table 1. Chemical composition of ziconia block
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VITA In-Ceram®2000 YZ Coloring liquid (LL1) & %=H] 3} 32, & 3}
= 2 5 (chromium (1) chloride hexahydrate, Sigma-Aldrich®, Munich,
Germany), ¥ 3}& 2] Hd] & (molybdenum (IIT) chloride, Sigma-
Aldrich®, Munich, Germany)-&- -0l 50141 0.6 wt% 5 %=2] &
g AzaATh BT GAARF 5% AehzelnuE
FEUS 27} 119 W &2 Bl SR L A2

PER R EEERE
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A 25 2 T 5583 AT Al H S
St el 4714 golol A 383 A8 F Azl
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Dental GmbH, Bismarckring, Germany)el] & 11, A~ 27| 2| u}2}
A2 A 1000C7HA] BSA1Z] F20% &< 4] 5t 1450C
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Table III. Experimental groups of specimens

Kavo Everest ZS-Blank® CN block Zirconiablock Group Code Coloring ligiud N
Z10: 79-97% 94.22% KaVo 1 KN None 8
Y:0s 3-14% 5.43% ZS blank 5 KL VITA In-Ceram®2000 YZ g
ALO;s <0.5% 0.23% Coloring liquid (LL1)
Fe:0s No 0.00% 3 KC  Aqueous chromium chloride solution 8
H0 No 0.35% 4 KM  Aqueous molybdenum chloride solution 8
Aqueous chromium +
3 KkeM molybdenum chloride solution
CNU block 6 CN None 8
Table II. Coloring liquids used in this study 7 CL VITA In-Ceram®2000 YZ g
Coloring liquid Code Coloring liquid (LL1)
VITA In-Ceram® 2000 YZ (LLI) L 8 CC  Aqueous chromium chloride solution 8
Aqueous chromium chloride solution C 9 CM  Aqueous molybdenum chloride solution 8
Aqueous molybdenum chloride solution M 10 CCM Aqueous chromium +
Aqueous chromium + molybdenum chloride solution CM molybdenum chloride solution
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Fig. 1. Schematic diagram shows experimental setup and specimen in this study.
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Table IV. Shear bond strength (MPa) between core and veneer

Group N Mean SD
KN 10 28.46 7.30
KL 10 2549 9.37
KC 10 24.11 7.66
KM 10 24.25 6.72
KCM 10 27.07 8.43
CN 10 27.33 597
CL 10 24.75 3.87
CcC 10 23.48 5.61
M 10 24.83 7.63
CCM 10 26.63 8.09
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Fig. 3. The deposition of colorant was detected in the scanning electron microscope
images of zirconia specimens.(arrows) (Original magnification, X 50).

A, Uncolored zirconia; B, LL1; C, Aqueous chromium chloride solution; D, Aqueous
molybdenum chloride solution.

Algt AR S B S| @aL )l er, BEgh o] thek A= 7
S Aotk AnbA 0 2 FEAskE o] AlS rof skt A
¥ e Aoz F3H 1 S Wolrh A 2o A2 A] A
7k 54 Aakegel Al 23y oe] B et gl el 4
= FA o 2R EE FA A 23 o vl8] ol s)
Al SEkEE Barsto] w22 o] WrlRe f4 Al2s
Yotel 71414 el Db 4 la= dasisivt vl
Beuer 522 4 2| 231 o}7} ¥ o] B3] <1914 3} 27
Foll 2 0] 1t FoR AU WS} gl Ao s Huelgln
2 olf+E 5 AtshEo] A 23 o} Eah Aleldl] JiAH o w2
3l B % o %3 meshstucture 2| U 7] w91 21 0. 2 &4

ik

S ol] A4A §9S AHAA Aok 422 Qo]
a8} g e A g e Az
= pgolet 4 2e

i,
N,

e
re
4
rlr
|
APy
julca
oty
Mo
0,
it
oX,
1
L
48
s
<
2
s
)
o
]
k1
)

[o o
2
3
At
NI
)
N
N
olf
ol
ol
K
Mo gQ
)
X
oL
i
=
2
ot
[o

2 5
)
N
&S

CHSHX| Tt HSE|R| 20104 483 2%

foi



AslratE 2N AX|HoR MAG A X220l MBI TR

ook
[
H

BEEEELEBEEREY S IR REY RELERE!
SRR S ) A BRleslTh 24 BelunE, A

)
,] nno] L}E}H—E} LA A &b A 2 A G o) F (7

0
320 m) & 2SS A el 7h g A A
4 ASTOLE D5 £ 215 Belakinh 40 G

— 1
ol AR50} 4 A 22ioke ATaR W ool
A 8317] Welahn A4 A7k gole] B, 5= Sof v}
S50 e A2 E Rol@ & slo] el 879 Aol
29 2518 0|2 4 ok 4ol
Az3foke ArlAolA|R 1 AAe] BEAE BE
o2 ALgel7] ofdlm, A7} ol Bl el mm e
PR CEEESEEREREEREEEE
SETTERRRRSE SES SEREPEENE
Aere AFEA e Saoleks 994 L 7K1 )
QAo A837] Sleh A & A 2o} 0] 9 4
A AIREE /1A 1 Qojok Bk
& TR T A s A7 == 25 MPa o]z\lo] T]ojok
gefa elA Qlom g sAwe] 29 ol
7FAATE 32 04| ¢4t Al-Dohan 572 543 EzHaJr.q A
§HA=7F30MPag oM, thE ¢ = H%ﬂrg w45 =
ATARAEI §o1 @0 0] Aol 2 Bl gsiTin
H n3s¢ o} T3 Dundar 52 glass ceramic} glass infiltrated
alumina ceramic®] A tH2 ¢k 7} =71 23 - 41 MPa2l S B 15k th
AelM RE AT Hat A2 es 23 -29 MPa
Atelslor, B of 2] A7llA Hud ¢4 9 vludlE Al
G2 Ao AR Bl 29k W91 S Bl ol »E A9d
= ATk 2] A2 sy o R 71414 2 54
FHA ﬁﬂ* S 7l Wed] Aoz et & AT 42
]E:H/]o]-,] AAAdd7 e 7F A4 =) 231 olH
o SAA o= Fol gk Afo] & HolA] &
1 :"40} =51 ’ﬂ.‘ixﬂ R s I zEl oy
o5 0.2 5913 o] 2 Ho|x] ¥k
Al Al el A shdo] =) el 1

=+
E
1 20 2 219 ¥]o] 4 Hlo] Pejst

O:

ofp
M

\l

5|
° F
ox :l
0{‘
10

1_.

M1 0 M0 f K
bt T o
ﬂm

>

_‘>L

>

O:
oo i

Ho
S
ML O 0 o & fz

Jdr|oR Badte] 3h S R
1M e £ 9 ehigln A 2y
bkl epgolgieh 741 A4 @

o,
o |©
r1_l'
org\;og

-

SRlin)

HE LR
jinss
i
tlo g

o'
> 1o
1::9>~
D)
N
=
oX H

O 1 M op 2 u 3L T
oy e r
-y )
:El ol
2l =
o i
o A
2 >
5o 2
1
© 5
olo ?&
II?_: N
(o)
) (1
i;T‘ it _2,
o = -
E i)
N1
ar = %%
M35 rlo
e N
o
oo 8y
ox Hr ~<

o o
1%
o)
=)
i
s
oA
iV

SEERE DN

A5 Afols] 7A4, Eel4, 84 28, LA o)

CHSHR| 22 Mats|x| 20104 483 22

o <8 AT 5 o) A, =
o Tl @A el o], Ao o) W, J
FAEE 2719 A7), 5553 34 Aol
877 29 5] Ark? & AT H24 A 2 arole
7L1:7]. A 7\1 e:/q o]._q x%r)rﬂl:i\;} o A z‘gt

S EDX AA A Uebd G4 2] 2 5ol HtE B
& A3l 5 Feo] 9IS Ao Z F=2E ¥ EDX 7
zi6] 230] Ao 94 AFWA Srte B 01
g4o] WolA B2 2% ol t)gt A7k vl Beg A
Azbg.

B A7E A 2aolsh A mAzke] AkAH
3} 31, AF A7 A4} A o] & 753 At e

S Az olel 421 29 Fo 42 A7

4 e o] Agw okalele FFS epich
A A 2z oksh A=A ARFEE ST
ZRAG A AR jeled 3714 APt A e
At

“T‘
z &
a4
it
k
5

ﬁ.l_,_,mlo 1_141
&
FFLF_:rN ﬂﬁvi

AUR- Y

ig
2

o
fooxl L ool s

>N

0>'~
b1
i

Hiorob Jo 2 o mx

m
39

o]

R

W‘
oz

lo

=

=1

Q7o AEER UHE A)2A] §902 ARG A4 X
230} 29 44 842 AFe Y 9o N2
AR A ARATREE W, BAGE o
A7E A9,

L ”ﬂeqwﬁﬂﬁ%Eﬂ&ﬂﬁﬁéﬁ%E

= o
= A5} o

o] Aol 10l S3kE} (P09,
2.4 ol o] F Rl T AVAJAEE EALH o
9% ko] 2 Bol 4] G} (P> 05),
3AMEE A8 25 7o) AR EE
ot 3ol 2 1ol G (P> 05)
4. QAR A 0% 25 A, A 23] o}st AFEA 3}
e 2 £34 H Flle B3 Ar, T4
A} @0| 73 EDX F404] A 2] ofst AFEAL
shel EAYAEo] Polgl 93-S neh
o) ge] Arz AoaHE 89 AAYOZ AL 4 A
2aujols AYEA NS AFE ABHE FF9 A2 ol
5740l = 2jo] 2 Hol ) ghieh. T2l 3 4 X 2aLo}s)
VBalel AU 24 A 2ol 43 S
o Se A%S HAA T BB FAE AR oR 6 g

= FAGHCE &

H
m

°l

R 7o 1 b

Selthe aw AAFg,

S r>J i

10

tnEs

1. Piconi C, Maccauro G. Review zirconia as a ceramic biomateri-
al. Biomaterials 1999;20:1-25.
2. Guazzato M, Albakry M, Ringer SP, Swain MV. Strength, fracture

155



o
=
i

. HFAL

47 uB4 9EM s Uy

o>
e

e4828Y FxlEoz NAE R4 K=aLiole HYTHe HUZHYT

10.

11.

12.

13.

14.

15.

166

toughness and microstructure of a selection of all-ceramic mate-
rials. Part 1. Pressable and alumina glass-infiltrated ceramics.
Dent Mater 2004;20:441-8.

Kim JY, Seo BC, Oh HK. Toughness Mechanism and Manufacturing
Process of ZrO: Ceramics. Bull Kor Ceram Soc 1992;7:80-8.
Standard OC, Sorrell CC. Densification of Zirconia-conventional
methods. Key Eng Mater 1998;251-300.

Wang H, Aboushelib MN, Feilzer AJ. Strength influencing vari-
ables on CAD/CAM zirconia frameworks. Dent Mater 2008;24:633-
8.

Meyenberg KH, Luthy H, Scharer P. Zirconia posts: A new all-ce-
ramic concept for nonvital abutment teeth. J Esthet Dent 1995;7:73-
80.

Luthardt R, Weber A, Rudolph H, Schone C, Quaas S, Walter M.
Design and production of dental prosthetic restorations: basic
research on dental CAD/CAM technology. Int ] Comput Dent
2002;5:165-76.

. Wohlwend A, Studer S, Scharer P. The zirconium oxide abutment:

An all-ceramic abutment for the esthetic improvement of implant
super structures. Quintessence Dent Technol 1997;1:63-74.
Keith O, Kusy RP, Whitley JQ. Zirconia brackets: an evaluation
of morphology and coefficients of friction. Am J Orthod Dentofacial
Orthop 1994;106:605-14.

Denry I, Kelly JR. State of the art of zirconia for dental applications.
Dent Mater 2008;24:299-307.

Sundh A, Sjogren G. Fracture resistance of all-ceramic zirconia
bridges with differing phase stabilizers and quality of sintering. Dent
Mater 2006;22:778-84.

Aboushelib MN, Jager N, Kleverlaan CJ, Feilzer AJ. Microtensile
bond strength of different components of core veneered all-ceramic
restorations. Dent Mater 2005;21:984-91.

Hefternan MJ, Aquilino SA, Diaz-Amold AM, Haselton DR, Stanford
CM, Vargas MA. Relative transhucency of six all-ceramic systems.
Part [ : core and venner materials. J Prosthet Dent 2002;88:10-5.
Braga RR, Ballester RY, Daronch M. Influence of time and adhesive
system on the extrusion shear strength between feldspathic porce-
lain and bovine dentin. Dent Mater 2000;16:303-10.

Al-Shehri SA, Mohammed H, Wilson CA. Influence of lamina-
tion on the flexural strength of a dental castable glass ceramic. J
Prosthet Dent 1996;76:23-8.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Isgro G, Pallav P, van der Zel JM, Feilzer AJ. The influence of the
veneering porcelain and different surface treatments on the biax-
ial flexural strength of a heat-pressed ceramic. J Prosthet Dent
2003;90:465-73.

De Jager N, Pallav P, Feilzer AJ. The influence of design parameters
on the FEA-determined stress distribution in CAD-CAM produced
all-ceramic dental crown. Dent Mater 2005;21:242-51.

Oh GI. Sintering behavior and mechanical properties of zirconia
compacts for dental application. A master s thesis. Department of
Dental Science. Chonnam National University, 2008.

Southan DE, Jorgensen KD. Faulty in porcelain jacket crowns. Aust
Dent J 1972;17:436-40.

Beuer F, Erdelt KJ, Schweiger J, Eichberger M, Gernet W.
Flexural strength and coloured and aged zirconia. 2004 IADR; ab-
stract no 0113.

Cales B. Colored zirconia ceramics for dental applications.
Bioceramics 1998;11:591-4.

Shah K, Holloway J, Denry IL. Effect of coloring with various met-
al oxides on the microstructure, color, and flexural strength of 3Y-
TZP. J Biomed Mater Res B Appl Biomater 2008;87:329-37.
Bhushan S, Pober R, Giodano R. Coloration of partially stabilized
zirconia. 2005 TADR; abstract no 1775.

Craig RG. Mechanical properties in restorative dental materials.
11th ed. New York: Mosby: 2002, p.551-92.

Al-Dohan HM, Yaman P, Dennison JB, Razzoog ME, Lang
BR. Shear strength of core-veneer interface in bi-layered ceram-
ics. J Prosthet Dent 2004;91:349-55.

Dundar M, Ozcan M, Comlekoglu E, Gungor MA, Artunc C. Bond
strengths of veneering ceramics to reinforced ceramic core materials.
Int J Prosthodont 2005;18:71-2.

Gremillard L, Epicier T, Chevalier J, Fantozzi G. Microstructural
study of silica-doped zirconia ceramics. Acta Mater 2000;48:4647-
52.

Mecartney M. Influence of an amorphous second phase on the prop-
erties of yttria-stabilized tetragonal zirconia polycrystals (Y-TZP).
J Am Ceram Soc 1987;70:54-8.

Tsubakino H, Nozato R, Hamamoto M. Effect of alumina addition
on the tetragonal-to-monoclinic phase transformation in zirconia-
3 mol % yttria. ] Am Ceram Soc 1991;74:440-3.

CHStx|ntE HetE(R| 2010 482 22



ORIGINAL ARTICLE

Shear bond strength of veneer ceramic and colored zirconia

by using aqueous metal chloride solutions

Kwi-Dug Yun', DDS, MSD, Su-Kyoung Ryu', DDS, MSD, Mong-Sook Vang', DDS, MSD, PhD,
Hong-So Yang', DDS, MSD, Hyun-Seung Kim? PhD, Sang-Won Park'*, DDS, MSD, PhD
'Department of Prosthodontics, School of Dentistry, Chonnam National University, Gwangju, Korea
‘Kuwotech Co. Ltd., Gowangju, Korea

Purpose: The purposes of this study was to evaluates shear bond strength between zirconia core and veneer-ceramic in order to examine the clinical practice of colored zir-
conia block fabricated by infiltration method into the metal chloride solution. Material and methods: CNU block and Everest® ZS blank were used. VITA In-Ceram®2000
YZ Coloring liquid (LL1) and 3 aqueous metal chloride solutions containing chromium and molybdenum ingredients were used. 40 zirconia specimens were prepared into cuboid
shape (5 X 5 X 10 mm). All specimens were divided into 5 groups by infiltrating into the coloring liquids. After that, porcelain was build up into the shape of 5 X 5 X 4 mm’,
followed by sintering. The maximum loading and shear bond strength was measured. Failure patterns and failure sites were examined. Results: 1. There were no statistical dif-
ferences in shear bond strength between zirconia blocks (P> .05). 2. There were no statistically significant differences in shear bond strength between non-colored and colored
zirconia blocks, while shear bond strength of non-colored zirconia blocks is higher than that of colored specimen (P > .05). 3. In the comparison with shear bond strength among
colored zirconia blocks, there were no statistical differences according to kinds of coloring liquid (P> .05). 4. Mixed failure patterns were mainly observed in the failure between
zirconia and veneering ceramic. The veneering ceramic failure of all specimens was observed in either interface of zirconia or veneering ceramic. Conclusion: Shear bond strength
between colored zirconia and veneering ceramic shows lower tendency than non-colored zirconia, but there was clinically allowable value. (J Korean Acad Prosthodont 2010;48:151-

7)
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