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[, o5 x| 2w ESPE, USA)LE A AEAE AU E A Fs

Aok
1. A7 M=
2) =A Al F9 Ae
o] A&l A7 11 mm, 7 2 m ) 2F1 0} A EAANEE AT (5B T gR2Tes rn o
2}2] t] 23 (Adens, Korea) 45715 < AM8-31% =7 2ol ZUA Y st dEa 2
o, d7 AMEE ol F¥%F< Panavia F (1) 13 (SA): A273Yo} AJH FAE 110 m &
(Kuraray Medical Inc., Japan), 7} S839 oy YAE AHE-Et 10 mm B3 A
Superbond C&B (Sun Medical Inc., Japan)E A A 3 bare] F¥H o2 13 %3t Sandblasting 3t
£3589}t Pyrosil-Pen technologyE HalME At
Silano-Pen (Bredent, Germany, Fig. 1)& A3} (2) 2 (S): Al23 o} Al EHS Silano-Pen
¢ch (Table I) 02 5 /7t B2 A2)Ect
(3) 37 (DI): Diamond bur o] &3] 5ulsko
2. AT g 2 FsteE 29 2388 FA s
(4) 43 (SA+SD: 110 um LF0} JAS AL
1) HZAE 89 A% 3] 10 mm o}zl Az]ollA] 3 bard] GO
YE A7 3, Eo] 5 me] FH olzgd &1 13 %7} Sandblasting?t ¥ Silano-Peno.2
g A¥AE HA(Filtek™ Flow, shade A3: 3M 5 s/cmzﬂ =% Aelagith

Fig. 1. Silano-Pen.

Table 1. Material used in this study

Brand Manufacturer
Ceramic Industrially manufactured zirconia ceramic disec Adens (Korea)
(Y-TZP)
) Panavia F Cicarfil Porcelain Actllvator Kuraray Medical (Japan)
Resin cement Clearfil Se Bond Primer
Superbond C&B Porcelain Liner M KurarayY Medical (Japan)
Composite Filtek™ Flow 3M ESPE (U.S.A)
PyrosilPen-Technology Silano-Pen Bredent (Germany)
Diamond bur Komet 848018 Brasseler (Germany)
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(5) 5 (DI+8D): 543 diamond bur scratch @
A8 Z Silano-PenC & 5 s/mzh B2 28] 3}
At
A| A A o} o] gt HHAM BT 84x] P
el A2z o} Ay tazg
AT
29t 2ol B A}
He 7l Adstn 57

a9 487y
A

= T
AR 9 Az,

Acrylic glass tube Composite cylinder

Fig. 2. Clear acrylic tube and completed composite
cylinder.

Fig. 3. Cementation of composite cylinder and zir-
conia ceramic using resin cement.
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3) =X AT HEAE de] g2t

39 A7l ¢58 230}l AlHI XA
A E Superbond C&B Panavia F& o] &
B ofz gl A zAke] A4 wkel H 2haky
24 N7t FRE Aol WA & (Fig. 3).

Rt ome |m

A& 7] (model 4201, Instron Co., Massachusetts,
U.S.A)°A 1 mm/ming $=8 g2 &5
7¥eto] HEAE A-T7E =4 AlHol e 22E w)
78l A st A etATHFig. 4, 5).

FHA o] wE Aepy 19 Felo} zh AT 3
d Fie BE] fe AR E 22 IR & F
APAIE R (JSM-5900, JEOL Ltd., Tokyo,
Japan)< ©]-&-sto] BTt

Ot e

I J1d

Zirconia ceramic Composite cylinder

Fig. 4. Schematic diagram of shear bond testing.
P: failure load, d- diameter of composite cylinder
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Fig. 5. Aligned test specimen on universal testing machine.

6) A A
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6.04 MPa® 7F¢ ¥ $X& EAt(Fig. 7).
Sandblasting®] 2§zl = 9 Aur
™, Superbond C&B, Panavia F 25 t]Zto] H]
 EAACE R Ao 15 AATH(P).05).
Diamond bur scratch® 3433l 7%, Superbond
C&BEL 2T Hlal EAH LR 42§ x}o]

£ H9 e} Panavia F 282 893 xtol7} 919
o}, Silano-Pen # 2] 8l 4%, Superbond C&B I
FolM SIEe BAHCE f2lg o7} gl ot
SA+S], DI+SIE2 H2 8 2ol & K¢ 3L, Panavia
F 2304 8L SA+SIFEE EAA o2 893 2}o]
7t o, DI+SIZL fod AolE By}
(X.05).

o]/Fe] XA Aele] JekE FESIH, Superbond
C&Bz1Ee|M = DI, SA+SI, DI+8Ii°], Panavia

F 25 ME DI+SIEel £& 234=E At
Superbond C&B$} Panavia FZ ®lwéd, & &
ol Superbond C&B7} A ekt oH, SIks A9
otile BAACR fofd 2ol & Eth(Fig. 8).
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Table II. Summary of mean shear bond strength with SD

Shear bond strength(MPa): mean(standard deviation)

Superbond C&B Panavia F
SA 18.6(1.5) 8 9(0.6)
SI 12.2(3.1) 5017
DI 21.8(3.7) .0(1.8)
SA+SI 27.4(3.8) 6(2.2)
DI+SI 25.6(0.7) 16 2( 9)
control 15.0(3.4) .0(2.6)
Table III. The result of one-way ANOVA
Sum of Squares DF Mean Square F value Pr
Inter-group 4020.7 11 365.5 57.8 .000
Intra-group 530.8 84 6.3
Total 4551.6 95
DF': Degree of freedom, Pr: Probability
Table 1V. Difference of Shear bond strengths between groups
control SA SI DI SA+SI DI+SI
S P S p S P S P S P S P
control S .
p
sa S NS )
P NS
SI S NS NS * NS
P * NS * NS NS
DI S NS ) .
P * NS * NS NS
sa+st S ] . ) .
P NS NS NS NS NS
R R T R
p NS NS NS
* Significantly different at the 0.05 level (7X.05)
NS: No significant difference exists between groups
3: Superbond C&B, P: Panavia F
Oneway-ANOVA & Tukey multiple comparison test
ole] wlolAZ o] HAAHM, 110 un LFVIVE oA A 2o} A|H £of Sl dA AINET}
sandblasting?dt A 23U o} A|H A= Fa B3] #2¥ om (Fig. 10, 11, 12), Panavia F A E
3 gHadol #&A=HUY(Fig. 9). Superbond agdME A H3 AMEZ} BlmA 73st
C&B AIME 159 AAdn 7 AlleA e thael A 2 ATHFig. 13, 14, 15).
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SA sl DI SA+SI DISI control

Fig. 6. Shear bond strengths of Superbond C&B
group.

. T Superbond Cag
% i @ Panavia F

-

-

M
0
SA S| Dt SA+SI DHSI control

Fig. 8. Shear bond strengths of all test groups.
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Fig. 7. Shear bond strengths of Panavia F group.
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FIGURES O

4 £ - Bl : ;
Fig. 9. SEM pictures of Zirconia ceramic (magnification x10,000).
A, as received. B, airborne particle abrasion with 110um alumina

Fig. 10. SEM pictures of DI group of Superbond C&B.
At Original magnification X85. B: Original magnification X 5,000,

%

| o

& i a2l g L o Vi
Fig. 11. SEM pictures of SA+SI group of Superbond C&B.
A Original magnification X95. B: Original magnification X5,000.

5 R S = 5 ;
Fig. 12. SEM pictures of DI+SI group of Superbond C&B.
A Original magnification X85. B: Original magnification X 5,000,
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FIGURES @

A

Fig. 13. SEM pictures of DI group of Panavia F.
At Original magnification X85. B: Original magnification X 3,000.

Fig. 14. SEM pictures of DI+SI group of Panavia F.
A Original magnification X85. B: Original magnification X3,000.

b

Fig. 15. SEM pictures of SA+SI group of Panavia F.
A Original magnification X85. B: Original magnification X 3,000.
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ABSTRACT

BOND STRENGTH OF RESIN CEMENTS TO ZIRCONIA CERAMIC

Mun-Suk Chang, D.D.S., Ji-Hye Kim, D.D.S., M.S.D.
Suck-Kyu Cho, D.D.S., M.S.D., Won-Mi Bok, D.D.S., M.S.D.
Kwang-Yeob Song, D.D.S., M.S.D., Ph.D., Ju-Mi Park, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Chonbuk National University

Statement of problem: Although zirconium oxide ceramics are more and more commonly used
in restorative dentistry, for many clinical applications only limited data can be found in the literature,
However, it is quite clear that hydrofluoric acid etching is impossible with zirconia ceramics.
Therefore, other bonding techniques are required in order to lute these materials adhesively.

Purpose: The purpose of this study was to evaluate the effects of surface treatments on shear
bond strengths between two resin cements and a zirconia ceramic.

Materials and methods: Experimental industrially manufactured yttrium-oxide -part ial-
ly-stabilized zirconia ceramic discs (Adens, Korea) were used for this study. The ceramic
specimens divided into five experimental groups and a control group (as received). Five surface
treatments were studied. 1) sandblasting with 110 m Al20s at 3 bars pressure 13 seconds at a
distance of 10 mm, 2) flame-treated with the Silano-Pen for 5 s/aw, 3) grinding with a diamond bur,
4) sandblasting + Silano-Pen treatment, 5) diamond bur preparation + Silano-Pen treatment.
Acrylic plastic tube (5 mm in height and 3 mm in diameter) were filled with composite to fabricate
composite cylinders. The composite cylinders were bonded to the ceramic specimens with
either Superbond C&B or Panavia F resin luting agents. All cemented specimens were tested under
shear loading until fracture on universal testing machine at a crosshead speed 1mm/min: the max-
imum load at fracture was recorded. Shear bond strength data were analyzed with oneway analy-
sis of variance and Tlikey HSD tests (X.05). Treated ceramic surfaces and fracture surfaces after
shear testing were examined morphologically using scanning electron microscope.

Results: Ceramic surface treatment with Silano-Pen after sandblasting improved the bond strength
of Superbond C&B resin cement. Superbond C&B resin cement at Silano-Pen after sandblast-
ing(27.4 £ 3.8 MPa) showed statistically higher shear bond strength than the others.

Conclusion: Within the limitation of this study, Superbond C&B resin cement are suitable
for cementation of zirconia ceramics and flame-treated with the Silano—Pen after sandblasting is
required to enhance the bond strength.

Key words : Zirconia ceramics, Pyrosil-Pen, Shear bond strength, Sandblasting
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