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Synopsis

This study evaluated the tensile bonding strength of castable glass ceramics ( Bioram-C®) to
three dental adhesive resin cements: Super-Bond C&B, Chemiace and Panavia EX. Treat-

ments of the castable glass ceramic surfaces for enhanced bonding to the adhesive were
examined. The surface treatments of the ceramics were sand blasting by 40gmé¢ aluminum
oxide and a silane coupling agent (KBM 503) .

Castable glass ceramics were cast and after surface treatment, bonded end-to-end and tested
for tensile strength 24 hours later. Failures in the bonding were studied by a scanning electron
microscope and wave dispersive X-ray Micro-analyzer.

The findings were as follows:

1. Sand blasting by 40um¢ aluminum oxide with Super-Bond C&B gave the highest mean
bonding strength.
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2. A significant difference (p<0.01) was observed between the surface treatment with the

silane coupling agent and 40gum¢ aluminum oxide.

study had a significant by higher average bonding strength.

The silane coupling agent employed in this

In examining the specimens,

cohesive failure was observed in 70% of Super-Bond C&B and 509 of both Chemiace and

Panavia EX bondings.

3. There were no significant difference between the three adhesives with the silane coupling

agent.
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Specimens of tensile strength
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Fig. 2 Silane coupling agent (KBM 503)
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Table 1 Kind of adhesives
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Panavia EX PE 77V #3.29/ W 19 % PL-2028

Fig. 3 Adhesion apparatus with micrometer
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Table 2 Result of tensile adhesive strength Table 3 Observed failure types
S S+ S S S+ Si
M C M C
145 224
B (26) (61) SB 10(2) 0 3 7(3)
105 237 CA 10(1) 0 5(1) 5(1)
ca (30) (92)
PE 10(3) 0 5 5(4)
PE ﬂgg) ﬂ;g) M : Mixed failure
C : Cohesive failure
mean . kgf cof ( ):S.D. (). Part of adherend failure
kgf,/cnt W S
[ ]s+si
300 F
200
100 |\
L \ Fig. 5 SEM picture of interface failure
\ (Original magnification X 20)
N
SB CA PE
Fig. 4 Tensile bond strength
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SEM picture of cohesive failure
(Original magnification X 20)
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Table 4 Elements of Bioram—C®

Si0, 50 wt%
Al ;03 10
P»0s 10
CaO 20
MgO 10
B:0; g
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Fig. 1

Fig. 8

SEM picture of cohesive failure
(Original magnification are left X 25 and
right X 500)
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Energy dispersive analysis of each adhesives

Fig. 9

X-ray energy pulse image analysis
(Original magnification X 500)
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