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l. INTRODUCTION

All-ceramic restorations have become

increasingly popular in recent years, mainly due to
improved adhesion technology and esthetic
appearance. Silica based ceramics are routinely
luted adhesively to provide strength for the ceramic
restoration and to ensure a secure attachment to
(dental hard tissues).
Lithium disilicate glass ceramics are a new
generation of ceramics that provide high fracture
strength and bending resistance, when compared
with feldspar ceramics. The presence of lithium
disilicate crystals improves the overall characters of
the final ceramic restoration. These features enable
the fabrication of onlays, inlays, laminate veneers,
crowns and three-unit fixed dental prosthesis
bridges extending to the first molar.”

In  contrast, high-strength  ceramic
materials  (e.g., zirconia-based ceramics) offer
the possibility to be luted either conventionally or
adhesively . Conventionally luted restorations
require adherence to a well-defined preparation,
whereas strict preparation guidelines do not exist
for adhesively luted silica based ceramic inlays and
onlays- apart from the guarantee of a sufficient
thickness of the ceramic. >*

Conditioning dental ceramics using hydrofluoric
acid and silane provides increased chemical
bonding by assisting contact with the ceramic due
to the presence of bi-functional molecules.>®

As zirconia is considered as an acid-resistance
ceramic, other methods to produce
micromechanical retention have been used,
including airborne particle abrasion (APA)
systems, often called sandblasting with alumina or
silica-modified alumina particles, glass beads,
abrasion with diamond rotary instrument, laser
abrasion, acid etching, or a combination of these
techniques. Several studies reported that airborne
particle abrasion methods using alumina particles
or silica-modified alumina particles (silica coating)
produced greater surface roughness (Ra) values and
that silica coated surfaces showed a significant

increase (76%) in the concentration of silicon,
which should enhance bonding to resin via silane
coupling

agents.”®°

Surface treatments of ceramics are a
fundamental necessity for bonding and influence
the appearanceof the restoration and even microbial
retention %,

A variety of techniques have been
proposed to improve the bond strength of ceramic
to composite resins. These surface treatment
methods range from roughening the surface (air-
borne particle
abrasion) oretching (withhydrofluoric (HF) aci
d) to silica coating. HF acid has been shown to be
effective in roughening the composite surface so as
to increase the bond strength of some resin
composite materials.

In contrast, with some resin composites,
treatment with HF did not bear out the intended
effect of improved bond strength'?. Alternatively,
airborne particle abrasion with aluminum trioxide
particles modified with silica- which has been
introduced in the late 1980s has been proven to be
effective for conditioning composite resins, high-
strength ceramics, and metal surfaces™.

The blasting pressure causes these silica-
coated alumina particles to be embedded within the
surface. Following the application of a silane
coupling agent, the modified surface structure is
thereby rendered more reactive with the resin,
hence enabling chemical adhesion between both
surfaces ™.

Numerous composite resin cements and

adhesive systems are available for bonding silica-
based ceramic restorations, and their performance
has been investigated by several researchers ™.
The zirconia surface can be modifed with new
conditioning materials for zirconia-ceramic bond
improvements, increasing the surface area making
it favorable for mechanical interlocking which are
needed to reduce the failures of this type of
restoration %%,
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Debonding of ceramic restorations is a
technical complication reported in many studies
1819 and might occur either between cement and
tooth substance, between cement and ceramic or
within the cement layer. Surface treatment of
zirconia aims at increasing bond strength of resin
cemented restorations. Still there is no consensus
about the optimal treatment 2.

Concerning the role of composite resin
cements in luting ceramic restorations to dental
hard tissues, several studies have been undertaken
to investigate the bonding effectiveness of

composite resin cements. However, information is
scarce concerning the bond strength between dental
hard tissues as well as resin core materials and
ceramics.

Il. AIMOF THE STUDY
This in vitro study will evaluate:
Influence of surface treatment of different core
materials on bonding to lithium disilicate glass
ceramic.

Diagram showing the study design
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The following materials will be used in this

study:

1) Machinable ceramic (Lithium
ceramic).

2) Composite

3) Dentin.

4) Glass ionomer.

5) Zirconia

6) Adhesive resin cement

disilicate

Methods:
A total of 64 ceramic samples will be laboratory
fabricated and divided into4 main groups (n=16)
according to core material to be used:
Group 1 (n=16) composite
Group 2 (n=16) glass ionomer
Group 3 (n=16) dentin
Group 4 (n=16) zirconia

Each group will be subdivided into 2
subgroups (n=8) according to surface treatment of
core material either micro air abrasion or
roughening with diamond bur.
Group 1: Micro air abrasion (n=8)
Group 2: Roughening with diamond bur (n=8)

Intaglio surface of ceramic specimens
will be etched with HF acid followed by silane
application. Conditioned surface of core discs will
be bonded to intaglio surface of ceramic
specimens. One hour after cementation, bonded
specimens will be stored in water bath at 37°C for 5
months followed by thermal cycling for 3000
thermal cycles. A universal testing machine will be
used for recording bond strength of each bonded
specimen. Data will be collected and tabulated for
statistical analysis.
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