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Abstract: The development of the new restorative materials was
overwhelming during the last years. However the focus was on the
bonding of these materials to the tooth structure that effected its
successfulness. In this study two types of restorative materials are
used (Ips e-max.zircad (ivoclar, vivadent) and Vita enamic
(vita,sirona), and two type of cement using for bonding ( breeze
self-adhesive and metacem adhesive resin cement).

Materials and method: Forty freshly maxillary premolars extracted
for orthodontic purpose divided into four groups, Group A: vita
enamic cylinders were cemented with breeze self-adhesive resin
cement. Group B: vita enamic cylinders were cemented with
metacem adhesive resin cement, Group C: Ips.e-max zircad
cylinders were cemented with breeze self-adhesive resin cement.
Group D: Ips.e-max zircad cylinders were cemented with metacem
adhesive resin cement. Statistical analysis was performed by using
two-way ANOVA test to see if there were any significant difference
among the means of experimental groups for shear bond strength,
and independent sample. T-test was used to detect the difference
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between two resin cement within each type of material or between
the two types of material within each type of resin cement.

Result: Showed that Group D has the highest mean shear bond
strength, and groupC has the lowest mean shear bond strength as
compared with other groups. The two ways ANOVA test show that
the p value between restorative materials is a high significant
difference, also we can see that there is a high significant
difference between the cement type materials.

Conclusion: The surface treatment for the restorative material with
sandblast enhance the shear bond strength, the use of total

adhesive cement get higher shear bond strength than self-adhesive
cement, The mean shear bond strength of Vitaenamic restorative
material is higher than Ips.e-maxzircad

Keywords: Zirconia, Vitaenamic, Self-adhesive cement, Total
adhesive cement, Shear bond strength.

1. Introduction

The greater demand for esthetic and improvement of smile for
the people led to the introduction of wide brand of metal free
restorative [1] material. Ceramic, composite and zircon are used for
their esthetic, improved biocompatibility and optical properties in
comparison with other metallic restoration.

Zirconia (zirconium oxide) which is the oxide ceramic from
zirconium (the shiny silvery metal) that is partially stabilized by
adding yattrium oxide to form y-tzp (yattrium teragona zirconia
polycrystals) [2] at room temperature, have excellent esthetic, high
strength with better fracture toughness but the bonding of zirconia
to the resin and the tooth structure is questionable.[3]

The good adhesion is the primordial for the success of any
material. Ceramic material have high esthetic appearance, color
stability, wear resistance and compatibility in oral cavity but its
brittleness and the formation of flaw and defects made them more
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susceptible to fracture in the intaglio surface ,beside causing
excessive wear to the opposing dentition[4]

Indirect composite have less wear effect on the opposing
dentition and are conductive to make add on adjustment and easier
to finish and polish but its softness and its high wear make it less
preferable and led to the introduction of new material, vita enamic,
that combine the advantages of ceramic and composite to enhance
the longevity and make balance between the strength and elasticity
and provide high absorption of masticatory force so enhance the
property of indirect esthetic restoration[4].

This new material based on strengthening the dominant fine
structure ceramic network (86% by wt.) by an acrylic polymer
network, (with both networks fully ingrated with one another [5].

For successful restoration an adequate adhesion between tooth
structure and the restorative material is achieved, which depend
primarily on the production of the hybrid layer, mechanical and
chemical adhesion so a lot of types of adhesion material have been
produced for long lasting restoration.

2. Materials and methods

Two type of restoration material has been used in this study (Ips
e-max.zircad (ivoclar, vivadent) and Vita enamic (vita,sirona).

Forty cylinders (5mm in diameter, 6mm in height) were milled.
Twenty zirconia cylinder were milled from zirconium oxide blocks
(with dimensions of 19mm, 15.5mm, 55mm) (Ips e. max zircad,
ivoclar vivadent as shown in figure (1a), each cylinder was milled
up to 6.25 mm in diameter and 7.5 mm in height as shown in figure
(1b), and then sintered in a vacuum furnace (infire htc speed
sintered furnace, sirona) at 1500°C for 8 hours including cooling,
(according to manufacture instruction). A 3 dimensional volumetric
shrinkage of the milled cylinder of approximately 20%took place to
have the dimensions of approximately 5mm in diameter and 6mm
in height, as shown in figure (1c)
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(b)

Figure (1): (a) IPs e-max zircad block (b) Milling and cutting
the zirconia block  (c)Final shape of the zirconia cylinder

The other Twenty cylinder were cutted from vita enamic blocks
as shown in (2a) with dimensions of 5mm in diameter and 6 mm in
height.
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(a) (b)
Figure (2): (a) Vitaenamic block. (b) Cutting cylindrical blank
with diamond disk

Samples grouping

Each type of restorative material were divided into 2 sub-groups
ten groups each:
Group A: vita Enamic cylinders were cemented with breeze self-
adhesive resin cement.
Group B: vita Enamic cylinders were cemented with metacem
adhesive resin cement.
Group C: Ips.e-max zircad cylinders were cemented with breeze
self-adhesive resin cement.
Group D: Ips.e-max zircad cylinders were cemented with metacem
adhesive resin cement.

Tooth preparation

Forty freshly maxillary premolars extracted for orthodontic
purposes, sound and free from caries or cracks were collected and
cleaned from debris by using slurry of pumice and a rubber cup.
The teeth were stored in normal saline which is changed each 10
days at room temperature.

The teeth were mounted in auto polymerized acrylic block
up to the level of cementoenameljunction, the mounting was
parallel with the long axis of the tooth using dental surveyor, all the
teeth were subjected to cusp cutting (reduction) to 3.0mm from the
buccal cusp by the aid of specialized machine (low speed diamond
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machine), the cutting were done under running water as in figure
(3aand b)

Figure (3): (a) Cutting machine. (b) Cutting the cusp under
running water

For the vita enamic rods the adherent surface were
subjected to sandblasting with AI203 max 50pum and a pressure 1
bar to remove any residue (according to manufacturer instruction)
as in figure (4) then all rods were cleaned with ultrasonic cleaner.
All the cylinders were silanated with mono bond for 1 min on the
side to be cemented as in figure (5)

Figure (4) Sandblasting to Figure (5) Silanization with
Vita enamic cylinders 7e, S mono bond
6a) on the dentine surface and appiy e vita enamic roa on It witn
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surface that is sandblasted and cure for 3 sec then remove the
access and continue curing for 20 sec for each side(figure7a and b).
Group B: the dentine surface of the tooth were etched with
phosphoric acid 37%for 15 sec followed by irrigation for the same
duration then with slight dryness, add the metacem total etch dual
cure resin cement (figure 6b) on dentine surface then apply the vita
enamic rod and cure for 3 sec then remove the access and complete
the curing for 20 sec for each side

(@) (b)
Figure (6): (a) Breeze self-adhesive resin. (b) Metacem dual cure
resin cement

Group C: add a layer of breeze, self-adhesive resin cement on the
dentine surface and apply the ips.e-max zircad rod on it and cure
for 3 sec then remove the access and continue curing for 20 sec for
each side.

Group D: the dentine surface of the tooth were etched with
phosphoric acid 37%for 15 sec followed by irrigation for the same
duration then with slight dryness, add the metacem total etch dual
cure resin cement then apply the ips.e-max zircad rod and cure for 3
sec then remove the access and complete the curing for 20 sec for
each side.

The entire specimens are loaded with a static load of 1 kg
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(a) (b)
Figure (7): (a) Specimen before removal of excess.
(b) Removing cement excess

After 1 hr. after cementation, specimens were stored in
distilled water in dark container at room temperature for 24 h
before the test.

Using universal testing machine (wdw-200e, 200kn) a shear
force were applied using stainless steel chiseled rod with cross head
speed of Imm/min until failure occurred and data collected.

Statistical analysis was performed by using two-way
ANOVA test to see if there were any significant difference among
the means of experimental groups for shear bond strength, and
independent sample.

T-test was used to detect the difference between two resin
cement within each type of material or between the two types of
material within each type of resin cement.

3. Result

Descriptive statistic: The means and standard deviations of shear
bond strength of all experimental groups are shown in table (1).
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Table (1) Descriptive statistic: means, standard deviation,
minimum and maximum values for each group.

groups Means S.D. MIN MAX
A 11.82 0.97 10.3 13.5
B 20.89 2.04 18.8 24.7
C 4.41 1.46 2.1 6.1
D 21.59 2.00 18.6 24.5

From table (1) we see that the highest mean shear bond
strength denoted at group (D) compared with other groups. And
group (C) has the lowest mean shear bond strength as compared
with other groups

Two-way ANOVA test was used to detect whether there
were significant effects of the material of fabrication and the type
of luting cement used and their interaction on the shear bond
strength to dentin for the all experimental groups table (2).

Table (2) Group difference using two way ANOVA test

Type Il
Source sum of Df M O f- test p-value
square
square
Materials 112.594 1 112.594 40.155 0.000
Type of 1722 1 1722 614.133 | 0.000
adhesion
Material™types | 10/ 121 | 1 | 164.133 | 58.657 | 0.000
of adhesion
Error 100.942 36 58.657
Total 10717.461 | 40

From table (2) the type of the material of fabrication (vita
enamic and ips.e-max zircad) had a highly significant effect on
shear bond strength (p<0.000), the type of luting cement (adhesive
system) was also a highly significant factor (p<0.000).
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Further analysis were conducted and two- independent
samples t-test was used to detect the difference in shear bond
strength between the two luting cements (breeze and unicem)
within each type of material or between the two type of materials
(vita enamic and ips.e-max zircad) within each type of adhesive
system table (3).

Table (3) Groups difference using independent sample t- test

Groups t-test d.f. p-value

Avs. B -12.710 18 0.000 (hs)
Avs.C 13.343 18 0.000 (hs)
B vs.D -0.776 18 0.448 (ns)
Cvs.D -21.947 18 0.000 (hs)

From table (3) a highly significant difference between
groups A and B, A and C and between group C and D, while a non-
significant difference was found between group B and D.

4. Discussion

According to the result above, from table (1) the difference
in mean of the shear bond strength between group A&B is due to
the difference in the composition of the cement types that are used
in the 2 groups which are in group A breeze self-adhesive resin
cement that had mean shear bond strength is 11.82MPa and group
B metacem adhesive resin cement which had mean shear bond
strength 20.89MPa, this is may be due to the difference in the
mechanism of cementation, in the metacem adhesive resin we use
acid etching for the dentine surface that lead to remove the smear
layer and smear tags and widened the dentinal tubules and making
their orfices funnel shape that act as a micro retentive network for
micromechanical inter locking [6] this is agree with [6,7,8], a
hybrid layer and resin tags are created to provide micro mechanical
retention [6]

In group A (vita enamic cemented with breeze self-adhesive
resin cement) shear bond strength is 11.82 MPa which is lower as
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compared with group B (vitaenamic with metacem adhesive resin
cement) which is 20.89MPa due to the fact that primimg and
adhesion were done in the same step so the smear layer is still in its
place and prevent the opening of dentinal tubules and the smear
plug is not completely removed from dentinal tubules and a shallow
hybrid layer is formed with submicron measures [6], and this result
was supported by the data that was achieved from two way
ANOVA test between the adhesive material which is appeared as a
high significant value. Also the result that obtained from the t-test
show the high significant p-value between the group A and B (this
is agree [6, 9, 10].

The difference in mean shear bond strength value between
group C that had 4.41MPa and group D that had 21.59 MPa is due
the same reasons that had mentioned above and also improved by
the obtained data from two way ANOVA between adhesive
material which is shown a high significant p- value, and the t- test
value between group C and D.

And group A (vita enamic cemented with breeze self-
adhesive resin cement) shear bond strength 11.82 is higher than
group C (zirconium with breeze self-adhesive resin cement) is
4.41thats because resin based ceramic is the best material for luting
ceramic restoration that’s because composite cement have the same
composition of composite restoration which is inorganic filler
embedded in organic matrix [11] also the fine structure of feldspar
ceramic and the acrylate polymer network make this material
abrasion, flexural strength and elasticity close to dentine [12] the
sandblasting process that been carried out on the vita enamic
cylinders made their surface clean without any contaminant and
also increase the surface roughness that will lead to increase the
surface area of the cylinder which lead to increase the surface area
for adhesion so shear bond strength increased. These results agree
with [13, 14, 15] while it is disagree with [2-14].
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5. Conclusions

From the above result and discussion we can conclude that:

1. The surface treatment for the restorative material with
sandblast enhance the shear bond strength

2. The use of total adhesive cement get higher shear bond
strength than self-adhesive cement

3. The mean shear bond strength of vitaenamic restorative
material is higher than ips.e-maxzircad
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