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Sa—Hak Kim(dksh@kduniv.ac.kr)’, Sun—Moon Kim(smkim36@kduniv.ac.kr)",
Chong—Kyen Kim(ckk@kduniv.ac.kr)™

o] AFe] BALE Esl FAAE oA A7t sk A A 23 el oA (Y-TZP)e] A% 4
Lo mA= FEgE FUkeke Aol 4 2F9 AZFAYol - X AWE AJAE £H] stk 1) ZGS
1% (zirconia, no treatment) 2) ZGSH 15 (zirconia, hydrofluoric acid etching treatment) 3) H-ZGS
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Abstract

The purpose of this study was to evaluate the influence of hydrofluoric acid etching treatment
on the bonding strength of yttria-stabilized tetragonal zirconia polycrystal(Y-TZP). Four groups
of zirconia-resin cement specimens were prepared; 1) ZGS group (zirconia, no treatment), 2)
7ZGSH group (zirconia, hydrofluoric acid etching treatment) 3) H-ZGS group (Hybrid zirconia, no
treatment) 4) H-ZGSH group (Hybrid zirconia, hydrofluoric acid etching treatment). The shear
bond strength between zirconia and porcelain was measured using a Instron Universal Testing
Machine(Model DBBP-500, Instron Corporation, Kyonggi, Korea). Data were statistically
analyzed using independent t-test and two-way ANOVA(a=0.05). The ceramic-resin cement
bonding strength was affected by hydrofluoric acid etching treatment(p<0.05). Digital microscope
examination of the fracture surface showed mixed failures with adhesive and cohesive types in
hydrofluoric acid etching treatment with treated zirconia and hybrid zirconia groups.
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Table 1. Experimental Materials Used in this Study
Material Product Composition Manufacturer
name
Zirconia Natura Z Zr02 D—max, Seoul,
Korea,
Etching ZSAT hydrofluoric M&C Dental,
liquid (HF) Seoul, Korea,
Multilink N Dimethacrylate, Ivoclar
2—Hydroxyethyl Vivadent,
methacrylate Schaan,
(HEMA),barium Liechtenstein
Resin glass, ytterbium
cement trifluoride,
spheroid mixed
oxide
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MZ : Metal Zig
ZC : Zirconia Core
CV : Cement Veneer

Fig. 1. Schematic Diagram of Bond Strength Test
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Table 2. Shear bond strength (MPa) between resin
cement and restorative materials (Values are
presented as meanzstandard deviation).

o Hybrid
Treatment of Zirconia Zirionia
Surface MPa] value®
[MPal [MPal
Grinding and 23474448 20784242 0215
Sand Blasting
Grinding and
SandBlasting after
+ +
Hydrofiuoric Acid 27.64+3.23 21,28+3,50 0.027
Etching
p—valueb 0.048 0.521

aSignificance test for strength difference core material by independent
t—test.

bSignificance test for strength difference with and without
hydrofluoric acid etching by independent t—test,
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Fig. 2. Representative images of the specimens of
surfaces (microscope images, X160).
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group, @ ZGSH group

e

d
0:

A25
Aop A 25 op A Afelo] dhd &

o 1
o
®
=
™
>
=
|
~
>
s
o

H oy Moow
o
Mz

)

oo o 0o 82
ox

@ vhord muAe el Amso] Sri6]
olef g WPwe] AzmUcl AP AEHS
4

128 A7) 93 dEAH A

1=

ot 12 oo

HEAA BEor Kosmac
| 2742 918 AHg s ASATEE A
2 Qs g 4 wolg ol AEFol B
=

o AFE Toll BT 5 gl AAHQ ade] A<l



{217} 2| ZIAHER} X|23L|0}

b

Al
—

2 =2

My

23y

[13]& A

=
o

31932, Phark

thar

W A FRE Y R T

EREEARE

o

=R

[14]&

X3} Azl A gt f
A Al el A= Aelgdel §i7] wiel

17} ek

2

=

[}

]

]
it

3}
=)

3L
a

319131, Zarone

5}
%=

Sio; 7F

al

T

1oie) 48 o) ABe 242 10

95

tetet.

S

=

sle], ISO TR 114059114

S

o7k AAFHP<0.05). 214

=

g

Bz

Folna
#) golu A}

L

[

L

Al

af 2 AjlESte] A

SE

9l A2z ofo}

o ojmg &=

1

ATl s B4 AR
Al A2 arvore] &4k A7) dlxl AES) A 251

=+
ool 2

2]

B

el
e
T
T
w
0
froas
o}
o}J
B

53
)

o

o

.

At gk

5
T

A

2347 WPy, E4F %

[e)

p

d

2
<l

FHe =4t A

!
il
r
K

3%

]

Aol 7t ¢

1:5_]-.

2764 W o2 et FAH o2 2
THp<0.06). F=3F Fof Aol uh

No.7,

Vol.6,

Biometer,

Acta

pp.4547-4552, 2010.
[3] P. F. Manicone, P. Rossi Iommetti, and L.

“Influence  of Hydrothermal and
Mechanical Conditions on the Strength of

”

Seo, S. H. Jun, J. S. Ahn, and J. J. Ryu, “Wear
Evaluation of the Human Enamel Opposing

Different Y-TZP Dental Ceramics and Other
Porcelains,” ] Dent, Vol40, No.6, pp.979-938,

2012.
[2] L. Borchers, M. Stiesch, F. W. Bach, J. C. Buhl,

Basic Properties and Clinical Application,” ]

Raffaelli, “An Overview of Zirconia Ceramics :
Dent, Vol.35, No.6, pp.819-826, 2007.
[4] A. M. Diaz-Arnold, M. A. Vargas, and D. R.

C. Hibsch, T. Kellner, P. Kohorst, and M.

Jendras,

[1] M. J. Kim, S. H. Oh, J. H. Kim, S. W. Ju, D. G.
Zirconia,

ANE BAHp<0.05).

“Current status of luting agents for
fixed prosthodontics,” J Prosthet Dent, Vol.81,
No.2, pp.135-141, 1999.

Haselton,

N
N

C. Ohkubo, M. Tsumita, A.
P. Vult von Steyern, and S.

Y. Kokubo,
Miyashita,

(5]

toll A

o

A

Zgolet. ool 77 W 71



366 &H2EEIXSI5|=2X| '18 Vol. 18 No. 10

Fukushima, “Clinical marginal and internal gaps
of Procera AllCeram crowns,” J Oral Rehabil,
Vol.32, No.7, pp.526-530, 2005.

[6] S. Reich, M. Wichmann, E. Nkenke, and P.
Proeschel, “Clinical fit all-ceramic three-unit
fixed partial denture, generated with three
different CAD/CAM systems,” Eur ] Oral Sci,
Vol.113, No.2, pp.174-179, 2005.

[7] F. Beuer, H. Aggstaller, D. Edelhoff, W. Gernet,
and J. Sorensen, “Marginal and internal fits of
fixed dental prostheses zirconia retainers,” Dent
Mater, Vol.25, No.1, pp.94-102, 2000.

[8] F. J. Burke, G. J. Fleming, D. Nathanson, and P.
M. Marquis, “Are adhesive technologies needed
to support ceramics? An assessment of the
current evidence,” ] Adhes Dent, Vol4, No.l,
pp.7-22, 2002.

[9] L Sailer, A. Feher, F. Filser, L. J. Gauckler, H.
Luthy, and C. H. Hammerle, “Five-year clinical
results of zirconia frameworks for posterior
fixed partial dentures,” Int J Prosthodont, Vol.20,
No.3, pp.383-388, 2007.

[10] J. Y. Thompson, B. R. Stoner, J. R. Piascik, and
R. Smith, “Adhesion/cementation to zirconia and
other non-silicate ceramics: where are we now,”
Dent Mater, Vol.27, No.l, pp.71-82, 2011.

[11] D. M. Qeblawi, C. A. Muiioz, J. D. Brewer, and
E. A Monaco Jr, “The Effect of Zirconia
Surface Treatment on Flexural Strength and
Shear Bond Strength to a Resin Cement,” ]
Prosthet Dent, Vol.103, No.2, pp.210-220, 2010.

[12] T. Kosmac, C. Oblak, P. Jevnikar, N. Funduk,
and L. Marion, “The Effect of Surface Grinding
and Sandblasting on Flexural Strength and
Reliability of Y-TZP Zirconia Ceramic,” Dental
Mater, Vol.15, No.3, pp.426-433, 199.

[13] J. H Phark, S. Duarte Jr, M. Blatz, and A.
Sadan, “An in Vitro Evaluation of the

Long-term Resin Bond to a New Densely
Sintered High—purity Zirconium-oxide Ceramic
Surface,” ] Prosthet Dent, Vol.101, No.l,
pp.29-38, 2009.

[14] F. Zarone, R. Sorrentino, F. Vaccaro, T. Traini,
and S. Russo, “Acid Etching Surface Treatment
of Feldspathic, Alumina and Zirconia Ceramics :
A Micromorphological SEM Analysis,” Int Dent
South Afr, Vol.8, No.l, pp.20-26, 2006.

[15] P. Derand and T. Derand, “Bond strength of
luting cements to zirconium oxide ceramics,” Int
J Prosthodont, Vol.2, No.2, pp.131-135, 2000.

[16] K. Tada, T. Sato, and M. Yoshinari, “Influence
of surface treatment on bond strength of
veneering ceramics fused to zirconia,” Dent
Mater J, Vol.2, No.3, pp.287-296, 2012.

X Xt A Y

7 A} 8HSa—Hak Kim) Y3l

= 20031 29 ¢ AAgFa X 2
-9l (X] 9] gtk

119969 39 ~ @Al A

2 A7) 5% w5

[k

<BARoE> AV AR, A, AL}
7158
71 A E(Sun—Moon Kim) o3|
<2017 39 IAY S WA
(T84

+20184 39 ~ @A - Fsoist

W A7) 3w

DN AL, S5AFEA7ES




&

rr

BH SHX2|7H | ZIMHES} X|2TLI0F 5tRFEZO| MEZRZE0 |3

%l % 2(Chong—Kyen Kim)




