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ABSTRACT

Aims: The aim of this study was to investigate the influence of different indirect veneering materials
on the microhardness of dual-cured resin cements. Materials and Methods: Three disc specimens (2.0
mm height and 5mm diameter)were prepared from the following indirect restorative materials (Indirect
composite resin, Gardia-GC, JAPAN, Feldspathic porcelain VITA VIMK 95-Germany and Zirconia
veneer, VITA-Zahnfabrik, Germany). Two dual cure resin cements were used ( Variolink I, Ivoclar
Vivadent AG, Liechtenstein and Bis-Cem, Bisco-Schaumburg, USA). Twenty specimens were
prepared from each type of cement and divided into 4 groups, one as control and others as indirect
restorative materials. After mixing cements were placed in a plastic mold (5mm diameter and 1mm
height ) and light activated directly or through veneering discs for 30s using LED light at 500mW/cm?.
Specimen subjected to three indentation using Vicker hardness tester with load of 50gm for 15 second.
Data were statistically analyzed using ANOVA and independent t-test at (a= 0.05). Results: For both
cements the control groups showed higher hardness value than other groups. Specimens cured through
indirect resin composite shows the highest microhardness while those cured through Zirconia shows
the lowest value. Variolink Il resin cement demonstrated higher microhardness than Bis-Cem cement
regardless of the curing condition. Conclusions: Type of indirect restorative veneering materials
influence microhardness of resin cement luting agent.
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INTRODUCTION

Different indirect restorative materials
were used for correction of discoloration,
malformation or alignment of teeth.
Ceramic was the most common veneering
material used in dentistry. Recently,
materials like indirect composite resin and
zirconia have been introduced and applied
as indirect veneering materials.*?

Previously, these materials might be
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cemented with conventional cements like
zinc phosphate and glass ionomer
cements. The procedure might be
associated with many drawbacks like weak
retention, and improper color match.®
With the introduction of resin cement as
luting agent it become possible to
minimize  drawbacks  resulting in
considerable increase in their uses. Resin
cements offer advantages such as adhesion
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to dental structure as well as low
solubility, easy handling, and favorable
esthetic.”” Longevity and survival of the
restorations depend partially on the degree
of conversion of these agents. This is
because the degree of cure may influence
cement properties such as hardness,
retention, water absorption, residual
monomer, and biocompatibility®® Dual
cure resin cement (DCRC) is modified
cement from the light and chemical cure
cement. DCRC have been introduced in
an attempt to combine the desirable
properties of chemical and the light
polymerization thus can be used in
situation where the cement light curing is
not granted. To maximize the clinical
performance of indirect restorative
material its crucial to maintain the
optimum polymerization of luting cement.
According to MCcomb (1996) complete
polymerization of resin cements is
essential for strength, retention and
longevity of restorations” When visible
light applied through the veneering
material, part of the light is transmitted to
reach cement, part is absorbed, and part is
reflected on the surface. Therefore, the
type of veneering material is expected to
influence the amount of light transmitted
for activation of cement.®™® Thus
different mechanical properties of resin
cement might be expected under different
types of veneering material due to
variation in  degree of cement
polymerization influenced by different
level of light intensity. The degree of
conversion can be assessed by direct and
indirect methods. Direct methods such as
FT-IR ™ and laser Raman spectroscopy™?

These methods are very time consuming
and expensive. Alternatively, an indirect
method such as microhardness test can be
applied which was shown to be reliable
and easy to perform."*™ The hardness of
the material represents a relative measure
of its resistance to indentation when a
specific, constant load is applied. The
purpose of this in vitro study was to
evaluate the microhardness of two dual
cure resin cements polymerized through
different types of the veneering materials
(indirect  resin  composite, ceramic,
zirconia). The null hypothesis tested were:
(1) there is no difference in the hardness of
DCRC between direct and indirect
activation through veneering materials.®
cement activation through different types
of veneering materials yielding different
hardness values.

MATERIALS AND METHODS

Three disc shaped specimens (2.0mm
height and 5mm diameter) of single shade
A2 were prepared from the following
veneering materials according to the
manufacturer's instruction (Indirect
composite resin, Gardia-GC, Japan;
Feldspathic porcelain, VITA VMK 95 —
Germany; and Zirconia, VITA-Zahnfabrik,
Germany).
Specimen preparation for microhardness:
Two DCRCs were selected for evaluation
the influence of veneering materials on
microhadness  (Variolink Il, Ivoclar
Vivadent, Germany and Bis-Cem, Bisco-
Schaumburg-USA). The compositions of
the resin cement are shown in Table (1).

Table (1): Dual cured resin cements used in the study.

Materials Composition Manufacturer
Variolink 11 Base: monomer 26.3% , filler 73.4% Ivovlar Vivadent
Catalyst: monomer 22%, filler 77.2% AG, Liechtenstein
Bis-GMA, Urethan dimethacrylate,
Inorganic fillers (Barium, ytterbium trifluoride, Ba Al
fluorosilicate)
BisCem Base : Bis-GMA > 10 BISCO, Inc., USA
Dimethacrylate monomer > 20
Glass filler > 50
Catalyst: Phosphate acidic monomer > 10
Glass filler > 50
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A plastic mold (5mm diameter and 2.0
mm height) was fabricated and placed on
glass slide covered by a Mylar strip. Resin
cement was mixed according to
manufacture instruction and injected into
the mold. A second Mylar strip was placed
over the mold and squeezed to remove
excess material. A specified veneer
material was placed over the resin cement
and light activated with LED light at
500mW/cm2 for 30 second (LEDition,
Ivoclar Vivadent, Liechtenstien). Twenty
specimens were prepared from each type
of cement and divided into four groups
one as control and others as experimental
(n=5). G1: Specimens were cured directly
without interpose through glass slide. G2:
Specimens were cured through indirect
composite resin disc. G3: Specimens were
cured through a ceramic disc. G4:
Specimens were cured through Zirconia
disc. All specimens were removed from
the plastic mold and stored at 37°C for 24
hours.

Microhardness Test: Specimens were
embedded in self cured acrylic resin. After

set the specimens were subjected to wet
polishing up to (# 1000 SIC).

Microhardness measurement  were
preformed with VHN testing machine
(Wolpert, Germany) at load of 50g for 15
seconds. The indentation was performed
three times for each specimen with mean
(VHN) value was obtained. Data were
submitted to one way ANOVA followed
by Dunnett test at 5% level of
significance. Independent student T-test
was used to compare between cements at
each condition.

RESULTS

Means and standard deviation of
microhardness values for both resin
cements were shown in table (2). Analysis
of wvariance of each cement groups
revealed a statistically significant
difference in microhardness values among
the groups (p < 0.05). ANOVA result for
Variolink Il and BisCem cements were
shown in tables (3, 4) respectively.

Table (2): Mean and SD for Variolink Il and BisCem dual cure resin cements

Materials Control

Indirect composite Ceramic

Zircon

Variolink 70.78(0.7) 54.30(.2) 50.34(1.3) 47.20(1.3)

BisCem  64.20(2.5) 45.28(1.3) 43.70(2.2) 40.60(0.7)
Table (3) : ANOVA for Variolink Il cement.
Sum of Sequares df Meansquare F Sig.
Between Groups 1651.690 3 550.563 503.372 .000
Within groups 17.500 16 1.094
Total 1669.190 19
Table (4): ANOVA for BisCem cement
Sum of Sequares df Mean square F Sig.
Between Groups 1711.482 3 570.494 169.575 .000
Within groups 53.828 16 3.364
Total 1765.10 19
Dennett's test indicate that the cement shows similar result to Variolink 11

between indirect
and between

microhardness values of  Variolink |l but the difference

cement groups were significantly different
with the following order starting from the
highest to the lowest value (control,
indirect composite, ceramic, and zirconia).
Comparison of the means for BisCem

composite and ceramic;
ceramic and zirconia was not significant
(p> 0.05). Comparison of the hardness
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values between the two cements
demonstrated that Variolink 1l was
292
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significantly ~ higher  than  BisCem
irrespective of veneering materials (p <
0.05). Figure (1) demonstrates the
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Figure (1): Microhardness values of the dual cure resin cements (Similar letters are not
statistically different)

DISSCUSION

This study was designed to assess the
hardness of dual cured luting materials
after activation with light irradiance
penetrating through indirect restorative
materials as light interpose structure.
Hardness is one of the mechanical
properties that greatly affected by light
intensity."® The first hypothesis tested in
this study was rejected; as indirect
activation through the prepared discs was
significantly reduce the hardness of dual
cured luting materials in comparison to
control group where specimens activated
directly without light interpose. The
finding suggests that all indirect
restorative materials evaluated in this
study  considerably  decreases light
irradiance reaching the cements and none
of the materials allows complete
transmittance of the light.

As a result to light reduction the
development of resin polymer net work
will be reduced interfering with degree of
cross linking. This indicate that even the
chemical curing of the dual resin cement
materials 24 hours post light activation
was insufficient to ensure the adequate
polymerization in comparison to control
group.® Further study may be necessary
to evaluate the effect of storage time on
the degree of dual cure cements
polymerization.

Analysis of the hardness values among
the different experimental groups revealed
that generally the Variolink Il and BisCem
shows almost similar behavior following
irradiation through the three indirect
materials. Higher hardness value was
observed when resin cured under indirect
resin composite compared to other groups
(ceramic and zircon). Meanwhile lowest
hardness was observed in case of zirconia
group. According to these data it can be
suggested that type of indirect restorative
materials is important factor in the
development of hardness property of the
resin cement. Thus type of veneering
materials influenced the results and the
second hypothesis was accepted. Light
attenuation within restorative materials
was dependent on the characteristics of the
material, composition, color and
thickness.’*®  The combination of
scattering, reflecting and absorbing
properties at the surface and within
intervening material will determine the
amount of light transmission and as a
result with the polymerization process of
the cement.®

The light intensity of LED unit used in
this experiment was approximately 500
mW/cm? as determined by radiometer.
During the pilot study we measured light
intensity through veneering materials and
recorded a makeable decrease in the light
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intensity with the following  reading
values and their percentages (indirect
composite resin 250 (50%), ceramic
150(30%), zircon 120 (24%) mw/cm?).
Similar findings were reported in a
previous  studies.””  Porcelain  being
partially amorphous in structure as a
result, various kinds of light are reflected
and absorbed in different manners. The
more reduction in light transmittance is
expected in case of zirconia which is
composed of dense non  porous
polycrystalline structure.®

Comparison of the microhardness
between the two dual cure resin cements
(Variolink Il and BisCem) demonstrated a
significant difference. Variolink Il resin
cement had higher (VHN) in comparison
to BisCem irrespective of the curing mode
or type of veneering materials Figure (1).
Such difference might be related to the
inherent variation in composition and
formula of the two cements because luting
agent formulation is a factor controlling
the material properties (20)Variolink Il has
a higher filler load percentage that affect
the development of material resistance.
Clinically to improve restoration longevity
the reduction in light during the
cementation of indirect restoration indirect
restorative materials should be taken into
account. Also selecting a cement provide
high mechanical properties should be
considered.

CONCLUSIONS
In conclusion the indirect restorative
materials negatively affect the
microhardness of dual cure resin cement.
Microhardness of dual cure resin cement
was dependent on type of indirect
restorative materials.
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