ISSN: 1812-1217

Evaluation of Shear Bond Strength of
Ceramic Repair With Resin Composite

Emad F Al-Khalidi
BDS, MSc (Assist Lect)

Department of Conservative Dentistry
College of Dentistry, University of Mosul

ABSTRACT
Aim: To evaluate the shear bond strength of intra oral porcelain repair system using different surface
treatments when fracture of porcelain with complete metal exposure. Materials and Methods: forty
specimens were prepared in form of metal disks (8mm in diameter, this diameter is for each specimen
and 15mm height) and randomly divided into 4 equal groups. The first two groups were treated with air
abrasion. The other groups leaved untouched. Groups I and III were treated with 37% phosphoric acid
while in groups II and IV the surface were treated with 9% hydrofluoric acid, after that the surfaces of
all samples were treated with silane coupling agent then bonding and composite were applied accord-
ing to the manufacturer instructions. All the samples were stored in a normal physiological saline for 7
days. Then the samples were thermocycled after that Shear bond strength was tested using universal
testing machine. Results: The result showed that there was a highly significant difference between
groups treated with Al,O; with those untreated one, the acid etch material. There was a highly signifi-
cant difference between samples acid etched using hydrofluoric acid with those etched with phosphoric
acid. Conclusion: Air abrasion and the hydrofluoric acid significantly increase the shear bond strength

between composite resin and exposed metal of metal ceramic restoration.
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INTRODUCTION

Ceramic based restorations are an im-
portant part of dentist's armamentarium for
durability and esthetic. Ceramic materials
with an excellent biocompatibility are
widely used to achieve a highly esthetic
characteristic in metal ceramic restora-
tion"). Porcelain fracture is a serious and
costly problem for each the patient and the
dentist. The problem is more critical if the
fracture crown is part of a multiunit resto-
ration. Remarking the crown or fixed par-
tial denture is often in advisable and intra
oral repair may be indicated®.

The ability to bond composite resin to
all available restorative materials enables
direct repair or correction and reduces the
need for complete replacement of restora-
tion. Complete replacement of restoration
will be more destructive for the teeth than
repair®.

When attempting to repair a fractured
ceramo metal restoration it is important to
determine the reason for failure. If the
failure is due to occlusion or substructure
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flexure, the repair will probably fail no
better than the original restoration. How-
ever, if the fracture is due to trauma or
technical error during the construction of
the original restoration, porcelain repair
procedure may be the treatment of
choice®.

The most difficult repair is one in
which there is only exposed metal with the
minimal or no remaining porcelain. If the
crown is single unit, it is usually best to
remove it and remake crown rather than
attempting a repair. Unfortunately, remak-
ing the retainer (pontic) is not always prac-
tical, especially in the case of multiunit
fixed partial denture; the retainer can be
repaired with composite®.

New porcelain repair systems showed
an excellent adhesion, durability of resin
based to the fractured ceramic and exposed
metal surface. The clinical success of a
repaired ceramic restoration will depend
on the quality and durability of the bond
between the ceramic and the resin compo-
site.
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The new generations of adhesive sys-
tems are multipurpose systems capable of
bonding composite to various substrates
(enamel, dentin, metal and porcelain)®.

Shear test was used to evaluate the
bond strength between two surfaces using
zwick machine®.

The aim of this study is to evaluate
the shear bond strength of intra oral porce-
lain repair system using different surface
treatments when fracture of porcelain with
complete metal exposure.

MATERIALS AND METHODS
Sample preparation

The samples were fabricated by cut-
ting metal cylinder of Ni—Cr alloy (wiron
99 from Bego) 8mm diameter, 15mm
height the cutting was done by using cut-
ting machine with separating disks.

The samples (8mm in diameter and
4mm thickness) was placed on a glass slab
and fixed by sticky wax, plastic mold was
placed on the glass slab around the sam-
ple®®.

Self cure acrylic resin was mixed then
loaded into the mold so that the sample
will be completely imbedded in the acrylic
resin totally except its examined surface
that faced the glass slab (Figure 1).

[

Figure (1): Show metal cylinder imbedded
in acrylic with plastic mold.

Sample distribution:

The 40 blocks were randomly divided
into 4 equal groups. Samples of group I
and II treated with air abrasion using 50
pum aluminum oxide powder (Al,O;) using
air flow device, the nozzle of air flow de-
vice was fixed and 5Smm distance was
maintained between the nozzle and the
sample surface, each sample was treated
for 20 seconds 3 bar pressure.
While, those of groups III and IV were
leaved untouched"” ®.

Groups I and III the surface were
treated with 37% phosphoric acid (Viva-
dent, Liechtenstein) for one minute, while
in groups II and IV the surface were
treated with 9% hydrofluoric acid (3M)for
one minute. Then all samples washed with
copious amount of water for 15 seconds,
and dried with oil-free air spray for 10
seconds® ",

After that Silane coupling agent (Mo-
noBond—S Vivadent, Liechtenstein) was
applied following the manufacturer’s di-
rections in all groups and allowed to set
for 60 seconds and dried for 10 seconds
with oilfree air spray® .Then Excite bon-
ding agent (Vivadent, Liechtenstein) was
applied according to the manufacturer’s
instructions.

Application of composite

Using plastic transparent tube of 6mm
diameter and 2mm high (so that the com-
posite will be 2mm in thickness), the com-
posite (tetric ceram from Vivadent, Liech-
tenstein) were applied on the surface cover
it with celluloid strip and light cured for
40 seconds"” (Figure 2).

Figure (2): Composite application on me-
tallic cylinder.

Aging and thermo cycling

All the samples were stored in normal
physiological saline for 7 days"*'?. Then
the samples were thermo cycled for 200
cycles®. Thermo cycling was done ma-
nually between two water baths the tem-
perature of one bath was maintained at 5°C
+ 2°C and the other bath at 55°C + 2°C.
The immersion time was for 30 seconds in
each bath. > ¥,
Testing procedure:

Shear bond strength were tested with
a universal testing machine using chisel
shaped rod, which is specially designed to
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deliver the shearing force , the chisel end
of the rod was positioned at the interface
between the sample surface and compo-
site.

The specimens were secured tightly
in place to ensure that the cylinder was
always at 90° to the vertical plane.

The specimens were loaded until they
failed; the forces were recorded in Newton
which has been divided by the surface area

to obtain shear bond strength calculated in
Mpa.

RESULTS
Statistical analysis of data by using
the analysis of variance “ANOVA” reve-
aled that there was highly significant dif-
ference between the different groups (Ta-
ble 1).

Table (1): Analysis of variance of shear bond strength for porcelain repair
with four different surface treatment

Source of variance

df Sum of square Mean of square F—valu p-valu

Between groups 3 245.345 81.782 122.81 0.000
Error 36 23.973 0.666
Total 39 269.318

df: Degree of freedom

Bar chart showed that the mean value
of shear bond strength in Mpa for all
groups (Figure 3).

Further investigation using student t—
test showed that there were highly signifi-
cant differences between groups treated

16

with ALL,O; and untreated groups.

Also student t-test showed highly
significant differences between groups
acid etched with hydrofluoric acid with co-
rresponding groups acid etched using pho-
sphoric acid (Table 2).
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Figure (3): Bar chart show the mean value of shear bond
strength in Mpa for all groups. I: Group one that treated with air
abrasion using 50 pm AlLO; and 37% phosphoric acid; II:
Group two that treated with air abrasion using 50 pm Al,Os
and 9% hydrofluoric acid; III: Group three treated with 37%
phosphoric acid only; IV: Group four treated with 9% hydrof-
luoric acid only
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Table (2): T-Test of four different surface treatment of shear
bond strength of porcelain repair.

Groups Mean of different tested group t—value P-—value Significancy
[&ITI 10.960 7.754 8.68 0.000  Significance
&IV 14.661 12.049 7.25 0.000  Significance
1&IT 10.960 14.661 9.08 0.000  Significance
&IV 7.754 12.049 13.58 0.000  Significance

I: Group one that treated with air abrasion using 50 pm Al,O5; and 37% phosphoric
acid; II: Group two that treated with air abrasion using 50 um Al,O; and 9% hy-
drofluoric acid; III: Group three treated with 37% phosphoric acid only; IV: Group
four treated with 9% hydrofluoric acid only

DISCUSSION
Effect of air abrasion:

The results of this study showed that
there were highly significant differences in
shear bond strength between groups
treated with Al,O5 and their corresponding
untreated groups. This may be due to that
the Al,O; increase the surface area and the
particles incorporated inside the metal sur-
face thereby increasing surface energy and
bonding. This agreed with the result of
Chung and Hwang"”, they found that air
abrasion significantly increase the bond
between ceramic and composite.

Kussano et al., (16) reported that crea-
tion of surface roughness such as grooves
or undercuts on the porcelain surface with
coarse diamond burs and discs enhance the
bond to the composite.

The effect of Type of acid

Etching procedures are used to facili-
tate the bonding between the metal surface
and the composite resin, because it creates
a porous surface this porosity lead to in-
crease the retentive bond between the resin
and metal. In this study the hydrofluoric
acid produce high shear bond strength than
the groups treated with phosphoric acid,
this agreed with the Della Bona® who re-
ported that hydrofluoric acid etching pro-
duce aggressive effect on the surface of
ceramic.

More research is needed to see the ef-
fect of hydrofluoric acid on the surface of
different types of metal (precious \non
precious) which used in the metal ceramic
restoration.

CONCLUSION
Under the condition of this study the

1.

following conclusion could be drown:

Air abrasion and the hydrofluoric acid
significantly increase the shear bond
strength between composite resin and
exposed metal of metal ceramic restora-
tion.

2. The time of acid application is enough

for metal treatment.
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