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' Vitadur, Vivadent, ® Calibra with Prime and Bond resin, Dentsply, > Nexus with Optibond resin, Kerr,

* Panavia with Clearfil SE Bond resin, Kuraray.
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Abstract

Many modern dental restorations including feldspatic ceramic are bonded to tooth surface by
metacrylate resins and composites. These restorations are usually subjected to cyclic masticatory
forces with peak loads of 800N. In this study, resin-bonded ceramic specimens were subjected to
cyclic loading. Fracture and damage were studied using SEM and incident light microscopy was used
to investigate specimens stained with AgNOa.

Sixty-one ceramic cylinders ((I)=5mmx4 mm) were fabricated by sintering porcelain powder.'
Ten ceramic cylinders were tested in the Universal Testing Machine for shear strength. The rest of
ceramic cylinders were sandblasted and etched with 9.5% hydrofluoric acid for 15 minutes. The
ceramic surface was treated with a primer (silane) and randomly divided into 3 groups of 17. Each
group was treated with one of three resin cement systems®™* (Calibra, Nexus, Panavia). The enamel of
51 extracted teeth those were kept in thymol solution no more than 3 months was etched with 37.5%
phosphoric acid for 30 seconds and the resin applied. The well prepared cylinders were then attached
and bonded to the enamel surface. The specimen was held in a fatigue testing machine and subjected
to a staircase fatigue test using 5000 cycles at 80 cycles/ min. The fracture surfaces of the failed
specimens were examined in a SEM. Other non-fractured samples were stained with AgNO3 and
prepared for incident light microscopy.

The fatigue limit results were Calibra 13.74 + 0.1 MPa, Nexus 11.41 + 1.44 MPa, Panavia
12.28 + 2.66 MPa. In all systems, the fatigue crack initiated at either the ceramic or the ceramic/resin
interface. The crack propagated through the bonding composite and did not fracture the underlying
tooth. Staining indicated damage in the ceramic and leakage along the ceramic resin interface.

In this study, the specimens failed by mixed mode fracture. Staining indicated that there was ceramic
damage prior to failure. It was shown that the weakness of ceramic was the important factor causes

specimen fracture.

Keywords: Fatigue resistance, Bonding, Ceramic, Adhesion, Fractography

' Vitadur, Vivadent, ® Calibra with Prime and Bond resin, Dentsply, > Nexus with Optibond resin, Kerr,
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