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Table 1. Materials used in this study

Material Product name Description Manufacturer
Crystal: Al203
Ceramic . Glass: Al203, LaOz, SiOz, CaO Vita Zahnfabrik,
Vita In-Ceram e
system Mixing liquid Germany
Special plaster
Vivadent
Monobond-S 3-methacryl I-trimethosil '
onobon methacryloxypropyl-trimethosilane Liechtenstein
Siloc Pre: Soluble silicic gel
Surface . . o oruble STCIC 8 Heraeus Kulzer,
Siloc system Siloc Bond: Methacryloxypropyl-
treatment . . Germany
trimethoxysilane
Ivoclar,
Targis link Metal bonding agent ) )
Liechtenstein
Kuraray,
Panavia 21 Autocuring composite resin y
. Japan
Resin cement -
L . . Vivadent,
Variolink II Dual cure composite resin ) )
Liechtenstein
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Fig. 2. Silicone mold, Plaster die, In-Ceram
disk.
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Table 2. Specimen groups assigned to treatment
conditions

Group Treatment Conditions
SV | Sandblasting/Variolink II
SMV | Sandblasting/Monobond-S/Variolink I

SSV | Sandblasting/Siloc/Variolink I

STV | Sandblasting/Targis Link/Variolink II
SP | Sandblasting/Panavia 21

SMP | Sandblasting/Monobond-S/Panavia 21
SSP | Sandblasting/Siloc/Panavia 21

STP | Sandblasting/Targis Link/Panavia 21

Flg. 4. Teflon ring for bonding of resin cements
to In-Ceram.

370T)2 EUE B4 AAY. Siloc Pred vlE &
Ho| &A38] 4]-& W7kA] activation chamberol] £
7t Al 3 ok 4% A& WA 8k2 Siloc Bond® 2
e ubiog T ¥ Hi 58 B¢ F7] FolA A
ZA1AHFig. 3).

| EUAY F ERY U8 PIE FAARNS

(S-650, Hitachi, Japan) 2.2 #&3st4t,
3) AR 3%
NHel PR AAT Eo]7} 4dmm X 3mme

HAANE B2& H A7) Y8l In-Ceram A HE
F&3 9] Teflon ol 23 (Fig. 4). A Al
Ex o299 Variolink I ¢ A7t583 9
Panavia 21 AHS-3F T, 7| A A<} vE-&-A] w0~
EEZ 5Y% Zo|2 23 F A vk 2023 7Y

132

Fg 3. Mond-, Slo—Pre and Siloc-Bond,

Tagis link.
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Fig. 5. The equipment for thermocycling.
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Frig. 6. Diagram of Universal testing machine.
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Table 3. Mean shear bond strength of Variolink I bonding groups

Group 24 hours 5 weeks ( 13,8]581{; )
\Y% 9.6£2.0 9.3+1.1 5.4+0.8"
SMV 20.0+4.3 16.6£4.9 96+1.1*
SSvV 22.2+4.2 21.8+4.3 7.7£09*
STV 23.8+4.6 22.T+2.5 11.2+1.0*
TC : Thermal cycles * p<0.01
Table 4. Mean shear bond strength of Panavia 21 bonding groups
: 5 weeks
G 24 h 5
roup ours weeks (10.000 TC)
SP 13.7£2.8 16.9+1.9 7.7+1.5"
SMP 19.0£3.5 21.9+28 104+2.3*
SSP 23.4+45 24.0+2.8 9.7+1.7
STP 248+4.4 26.314.9 12.7+£3.2*
TC : Thermal cycles * p<0.01
30 30
25
20 r— 024 hrs 524 h
15 e
@5 weeks TC
10} 2=
5‘{
0 SVX SMV SéV STV STP

Fig. 7. Mean shear bond strength(MPa) of
Variolink I bonding groups in different
storage conditions.
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Fig. 8. Mean shear bond strength(MPa) of
Panavia 21 bonding groups in different stor-
age conditions.
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Fig. 9. Comparison between luting agents in
sandblasting group.

Fig. 10. Comparison between luting agents in
Silane treated group.
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Fig. 11. Comparison between luting agents in Siloc

Table 5. Statistical significances between bond-

ing groups
Storage Conditions
Group 24 hours | 5 weeks 5 weeks
TC
SV
NS *k *
SP
SMV NS * NS
SMP
3V
SSp NS NS
STV NS NS NS
STP

** P<0.01: *, P<0.05: NS,
P> 0.05 (NS : not significant)
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Fig. 12. Comparison between luting agents in
Targis link treated group.
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ABSTRACT

THE INFLUENCE OF SURFACE TREATMENTS ON THE SHEAR
BOND STRENGTH OF RESIN CEMENTS TO IN-CERAM CORE

Jeong-Tae Yoon, Sun-Hyung Lee, Jae-Ho Yang

Department of Prosthodontics, College of Dentistry, Seoul National University

An increasing demand for esthetic restorations has led to the development of new ceramic sys-
temns. In-Ceram, a glass-infiltrated alumina ceramic has three to four times greater flexural strength
than other ceramic glass material. Because of its high strength, In-Ceram has been suggested as
inlay, crown, laminate veneer and core material for resin bonded fixed partial dentures. This clin-
ical application requires a stable resin bond to In-Ceram core.

The purpose of this study was to evaluate the shear bond strength between In-Ceram core and
resin cements according to various surface treatments and storage conditions.

The surface of each In-Ceram core sample was subjected to one of the following treatments and
then bonded to Panavia 21 or Variolink II resin cement. : (1) sandblasting with 110im aluminum
oxide powder, (2) sandblasting and silanization, (3) sandblasting and Siloc treatment, (4) sand-
blasting and Targis link application.

Each of eight bonding groups was tested in shear bond strengths after the following storage times
and thermocycling. : A) 24 hours storage in distilled water at 37°C, B) 5 weeks storage in dis-
tilled water at 37T, C) 5 weeks storage in distilled water at 37°C and thermocycled 2,000 ther-
mocycling for every 10 days(totally 10,000 thermocycling) in 5C - 55T bath.

The bond failure modes were observed with scanning electron microscope(SEM).

The results were as follows :

1. The shear bond strengths of sandblasting group were significantly lesser than the other groups
after 24 hours water storage.

2. No significant difference of bonding strengths was found between storage time conditions(24
hours and 5 weeks). The shear bond strengths showed a tendency to decrease in Variolink II
bonding groups and to increase in Panavia 21 bonding groups.

3. After thermocycling, the shear bond strengths of all groups were significantly decreased(p<0.01)
and Targis link group exhibited significantly greater strengths than the other groups(p<0.05).

4. Panavia 21 bonding groups exhibited significantly greater bonding strengths in sandblasting
group(p(0.01) and silane group(p<0.05) than Variolink II bonding groups.

5. In observation of bond failure modes, Targis link group showed cohesive failure in resin part
and silane group and Siloc group showed complex failure and sandblasting group showed ad-
hesive failure between In-Ceram and resin.

Key Words : In-Ceram, Resin cement, Shear bond strength, Sandblasting, Silane, Siloc, Targis link, Water
storage, Thermocycling
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