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ABSTRACT

The aim of the present in vitro study was to evaluate the effect of 10% carbamide peroxide home
bleaching gel on surface microhardness of nanohybrid composite resin restorations (IPS Empress
Direct, Dentin A2 and BL shades, Ivoclar-Vivadent, AG, Schaan, Liechtenstein). Forty Specimens of
the nanohybrid resin composite were fabricated, cured and polished; 20 for each shade, 10 each for
control and bleached groups. The bleaching agent, 10% carbamide peroxide home bleaching gel (Nite-
White®, ACP, Discuss Dental, Culver City, CA, USA) was used for 14 days in the treated groups. The
specimens were subjected to Vickers hardness test using Universal testing machine (Micromet® 2100,
Buehler, Lake Bluff, IL, USA) with load 300g and for 15 seconds. Statistical analysis conducted at a
significance level of P< 0.05 using independent T-test. There was no significance differences between
control and bleached groups within the same shade (P=0.302 for A2 shade, and P=0.332 for BL shade).
It was concluded that 10% carbamide peroxide home bleaching gel (NiteWhite®, ACP, Discuss Den-
tal, Culver City, CA, USA) has no effect on the surface microhardness of nanohybrid composite (IPS
Empress Direct, Dentin A2 and BL shades, Ivoclar-Vivadent, AG, Schaan, Liechtenstein) in both the
chosen shades.
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INTRODUCTION

Esthetics is the science of the beauty, where par-
ticular detail of an animated or in-animated object
becomes appealingtoeyes. There are several treatments
for discolored teeth such as direct composite veneers,
porcelain veneers, ceramic crowns and bleaching. Cur-
rently, bleachingis the most popular treatment because
ofits conservativeness, effectiveness and accessibility.?
Bleaching was first used in 1870s and its use widened
after introduction of home bleaching techniques in
1989 by Haywood and Heymann.?3 Bleaching can be
classified as vital and non-vital tooth bleaching or
home and in-office bleaching.* Both categories share
the common principle of decomposition of peroxide
into unstable free radicals from hydrogen peroxide or
its compounds such as Carbamide peroxide. Free rad-
icals further breakdown large pigmented molecules by
an oxidation or a reduction reaction. These processes
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change the chemical structure of interacting organic
substance of the tooth resulting in the color changes.?®

Carbamide Peroxide (10%) is the most widely used
home bleaching agent and is approved by American
Dental Association (ADA).” Previous studies have
shown that home bleaching is safe in terms its effect on
tooth structure and oral soft tissues, however there are
some concerns regardingits effect on dental restorative
materials.>®° Composite resins have an organic matrix
which make these materials more prone to chemical
changes than inert ceramic or metal restorations.!’

Nanohybrid resin-based composites have excellent
physical and mechanical properties as in macro-filled
composites, and excellent finishing and polishing qual-
ities as in micro-filled composites. So, these composites
can be used in both anterior and posterior teeth. In
addition, these materials contain a range of filler sizes,
large filler particles besides nano scale-sized fillers.!!

Chemical softening resulting from bleaching agents
may affect the physical and mechanical properties
including the durability of composite restorations.®?
Studies that evaluated the relationship between bleach-
ing and the surface microhardness of composite resin
restorations reported contradictory results.'®* Hanning
etal (2007)reported a decrease in superficial and deeper
surface hardness of bleached composite resins follow-
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ing different bleaching regimens,!° while Sharafeddin
and Jamalipour (2010) concluded that exposure of
microfilled composite (Heliomolar Composite, Vivadent
Schaan, Liechtenstein) to 35% carbamide peroxide gel
(Opalescence Quick, Ultradent Production Inc, USA)
resulted in no significant effect on the surface hard-
ness. Exposure of a hybrid composite (Spectrum TPH
composite, Dentsply De-Trey, Konstanz, Germany) to
the 35% carbamide peroxide showed an increase in
surface hardness.* These contradictions call for further
research in this area. The aim of present study was to
evaluate (in-vitro) the effect of 10% carbamide peroxide
home bleaching gel (NiteWhite®, ACP, Discuss Dental,
Culver City, CA, USA) on the surface micro-hardness of
nanohybrid composite resin restorations (IPS Empress

Direct, Dentin A2 and BL shades, Ivoclar-Vivadent,
AG, Schaan, Liechtenstein).

METHODOLOGY

Two shades of nanohybrid composite (IPS Empress
Direct, Dentin A2 and BL shades, Ivoclar-Vivadent,
AG, Schaan, Liechtenstein) were used in this study
to investigate the effect of 10% carbamide peroxide
homebleaching gel (NiteWhite®, ACP, Discuss Dental,
Culver City, CA, USA) on the surface microhardness
of the restorations (Table 1).

Specimen Preparation

Forty Specimens were fabricated to obtain balanced

TABLE 1: COMPOSITE RESINS AND BLEACHING AGENTS TESTED

Material's name Composition

Material type Manufacture

IPS Empress Direct,

Dentin Ba-Al fluorosilicate glass
20% Dimethacrylate
9.8% Ytterbium trifluoride

19.6% Prepolymer

<0.1% Pigments
10% Carbamide Peroxide

Potassium Nitrate

Nite White® ACP 10%
CP

Fluoride

50.2% Barium glassfiller, mixed oxide, Nanohybrid

0.4% Catalysts and stabilizers

Amorphous Calcium Phosphate

Ivoclar Vivadent, AG,

Composite Resin Schaan, Liechtenstein

Home Bleaching
Gel

Discuss Dental, Culver
City, CA, USA

TABLE 2: COMPARISON OF MEAN SURFACE MICRO-HARDNESS SCORES BETWEEN THE
CONTROL GROUPS AND EXPERIMENTAL GROUPS

C1 B1 C2 B2
Mean (SD) Scores 56.24(3.23) 58.87 (7.13) 52.23(8.53) 49.42(2.49)
95% Confidence Interval for Mean = Lower Bound 53.93 53.77 46.12 47.64
Upper Bound 58.56 63.97 58.33 51.20
P-value 0.302 0.332

C1=A2 shade control group, B1=A2 shade bleached group, C2=BL shade control group, B2= BL: shade bleached

Group. Significant difference at P< 0.05

TABLE 3: COMPARISON OF MEAN SURFACE MICRO-HARDNESS SCORES WITHIN CONTROL
GROUPS AND EXPERIMENTAL GROUPS

C1 B1 C2 B2
Mean (SD) 56.24(3.23) 52.23 (8.53) 58.87(7.13) 49.42(2.49)
95% Confidence Interval for Mean = Lower Bound 53.93 46.12 53.77 47.64
Upper Bound 58.56 58.33 63.69 51.20
P-value 0.181 0.001

C1=A2 shade control group, C2=BL shade control group, B1=A2 shade bleached group, B2=BL shade bleached

group. Significant difference at P< 0.05
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Fig 1: Acrylic mold (10x2 mm)
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Fig 2: Indentation under Micromet® magnifier 40X
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C1=A2 shade control group, C2=BL shade control
group, B1=A2 shade bleached group, B2=BL shade
bleached group.

Fig 3: Mean Surface Microhardness of Tested
Materials

Odistribution of the sample. The specimens were pre-
pared using acrylic molds 10 mm in diameter and 2
mm in thickness (Fig 1). Each specimen was prepared
as one increment and light cured from top using a LED
light curing unit (Blue-Phase G2, Ivoclar Vivadent, AG,
Liechtenstein) according to manufacturer’sinstructions
within the range of 1200-1400 Mw/cm2 and, verified

with a curing radiometer (Blue-Phase meter, Ivoclar
Vivadent, AG, Liechtenstein). Untreated side of each
sample was marked to identify the top surfaces. After
curing, the top surface of specimens was polished with
a sequential medium, fine, super-fine polishing disks
(Sof-lex, 3M ESPE, St. Paul, MN, USA) using a man-
drel on slow speed handpiece with a constant speed for
the same duration.’? After polishing, specimens were
cleaned for 2 minutes in ultrasonic bath and stored in
distilled water at 37°C for 24 hours. Then the specimens
of both shades were randomly subdivided into control
group and an experimental group.

e Control Group (10 for each shade): These specimens
were stored in distilled water bath at 37°C for 14
days and did not receive any bleaching. The storage
in distilled water for 14 days ensured the minimum
wet-aging factor affecting bleached group!* (C1=-
Shade A2 control group, and C2= Shade BL control
group).

e Experimental Group (10 for each shade): These
specimens were treated with 10% Carbamide
peroxide home bleaching gel (NiteWhite®, ACP,
Discuss Dental, Culver City, CA, USA) 6 hours per
day for 14 days according to the suggested exposure
hours by the manufacturer (B1=Shade A2 bleached
group, and B2= Shade BL beached group).

Bleaching Process

Prior to each bleaching procedure, specimens in
the experimental group were taken out from distilled
water bath and dried with air jet spray for 60 seconds.
Bleaching gel was then applied to the top surfaces us-
ing micro-brush and left for 6 hours. After bleaching,
specimens were washed with water jet spray for 60
seconds and stored back in distilled water bath for
bleaching procedure on next day.'¢

Surface Analysis (micro-hardness measurement)

Microhardness was measured by Vickers Hardness
test. Each specimen was placed on a platform with the
surface being tested facing the diamond indenter. Using
a 300g load and 15 seconds loading time (Micromet®
2100, Buehler, Lake Bluff, IL, USA), each specimen
was indented five times at five different points and
then the mean reading was recorded (Fig 2).

Statistical Analysis

All collected data were entered into a computer
and analyzed using SPSS statistical software (Version
#18) for Windows. Statistical analysis conducted at a
significance level of P< 0.05 using independent T-test.

RESULTS

The results of Vickers microhardness test of the
two shades of nanohybrid composite (IPS Empress

Pakistan Oral & Dental Journal Vol 35, No. 3 (September 2015)

506



10% Carbamide peroxide bleaching gel on the microhardness

Direct, Dentin A2 and BL shades, Ivoclar-Vivadent,
AG, Schaan, Liechtenstein) are presented in Tables 2
and 3, and Fig 3. There were no significant differences
inthe mean surface micro-hardness scores between the
control groups and experimental groups for both the
shades (p=0.302 and 0.332 respectively) of the tested
nanohybrid composite. However; there was a significant
(p=0.001)difference in the mean surface micro-hardness
scores between the bleached groups of the two shades;
shade A2 demonstrated a higher mean score (58.8) as
compared to the BL shade (49.4) [Table 3].

DISCUSSION

The present study showed no effect of 10% Carba-
mide Peroxide home bleaching gel (NiteWhite®, ACP)
on the surface microhardness of the two shades of
nanohybrid resin-based composite (IPS Empress Direct,
Dentin A2 and BL shades). This can be attributed to the
composition ofthe IPS Empress Direct composite which
contains 50.2% Barium glass filler, mixed oxides and
Ba-Al-fluorosilicate glass and 20.0% Dimethacrylate
(Table 1). The absence of Triethylene glycol dimethacry-
late (TEGDMA) in IPS Empress Direct may also play a
rolein the surface micro-hardness. It has been reported
that TEGDMA diluents monomers may increase the
softening of resin matrix and reduce its resistant to
bleaching agents.!” Another factor could be the com-
position of the bleaching gel used (NiteWhite®, ACP)
which contain amorphous calcium phosphate (Table 1).
Turker and Biskin (2002)!® reported that exposure of
microfilled resin-based composite to 16% Carbamide
Peroxide (NiteWhite®, ACP) for eight hours per day
for four weeks resulted in increased microhardness of
the material. The same composite exposed to 10% Car-
bamide Peroxide (Opalesence, Ultradent Product) and
(Rembrandt, Den-Mat) resulted in decreased surface
microhardness.

There are contradicting reports about effects of
various Carbamide Peroxide concentrations on the
surface microhardness of microfilled resin-based
composites. Taher (2005)*° reported a significant de-
crease in surface microhardness of composite resin
after home bleaching with 15% carbamide peroxide
gel (Opalesence, Ultradent). AlQahtani (2013)'" also
concluded that 10% Carbamide Peroxide (Opalesence,
Ultradent Product) reduced the surface microhardness
of nano-filled, Silorane-based low-shrink, and hybrid
resin-based composite restoration, with no significant
reduction in microhardness of microhybrid composites.
On the other hand, Zuryati et al (2013)'¢ concluded that
there was a significant increase in surface hardness of
nano-composite (Filtek Z350; 3M ESPE) after bleaching
with 10% Carbamide Peroxide (Opalesence, Ultradent);
however, a significant decrease was observed when
20% concentration was utilized. This controversyin the

published data could be attributed to several factors
such as the use of different types, compositions and
shades of the tested composites.* In addition, different
bleaching products, their concentrations and differ-
ences in their pH; and hardness tests methods could
have also played their role in inconsistent results.!%2°
The bleaching treatment in this study was applied at
the same time as the composite post polymerization
process, which may have led to an increased surface
hardness.?! More investigations are recommended to
evaluate different concentrations and regimens of the
bleaching agents.

CONCLUSIONS

1 There was no adverse effect of 10% Carbamide
Peroxide home bleaching gel (NiteWhite®, ACP)
on the surface microhardness of the two shades
(Dentin A2 and BL) of nanohybrid composite (IPS
Empress Direct, Ivoclar-Vivadent).

2 Shade A2 demonstrated a higher mean surface
micro-hardness score (58.8) as compared to the BL,
shade (49.4) after bleaching with 10% Carbamide
Peroxide.
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