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Introduction-"Increased awareness about aesthetic has resulted in popularity of the more
conservative techniques of tooth whitening with bleaching. However, an additional
restorative treatment is often needed to attain desired aesthetics even after bleaching. An
important consequence of use of carbamide peroxide as bleaching agent is decreased bond
strength of composite resin when applied to enamel immediately after bleaching. The
decreased bond strength is due to presence of oxygen ion that inhibits resin polymerisation.
Antioxidant application is implemented to avoid delay in restoration. Hence effect of
different antioxidant on enamel surface after bleaching should be evaluated for shear bond
strength.
Material and Method - Fourty enamel slabs of size (3mm*3mm*2mm) will be prepared
from maxillary central and lateral incisor. Each enamel specimen will be mounted in
acrylic resin. All specimens will be randomly divided into four group, each
containing 10 specimens. Group I (Control Group) will not receive any bleaching treatment
and will kept in water at 370 C for 1 week.
All other group will be subjected to 35% carbamide peroxide bleaching and then treated
with following group

Group II (Super-oxide dismutase)

Group III (10% Sodium ascorbate)

Group IV (5%Pranthocyanidine)
Then all specimen will be restored with composite and will be subjected to
Universal testing machine to evaluate the shear bond strength at cross head
speed of Imm/min.
Result - Awaited
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INTRODUCTION

With increasing interest in aesthetic dentistry, vital
bleaching has become widespread. Previous studies that
hydrogen peroxide (HP) and carbamide peroxide (cp)
bleaching agent affect the bond strength of composite to
acid etched enamel when bonding is performed
immediately after the bleaching treatment.'” Increased
awareness and concern about esthetic has resulted in
popularity of more conservative technique of tooth
whitening with bleaching. Studies have shown that the
shear bond strength of composite resin bonded to the tooth
surface immediately after bleaching was significantly lower
than that on unbleached tooth surface due to the prescence
of residual oxygen layer.

*Corresponding author: Ajay kute
MIDSR Dental College, Vishwanathpuram Ambajogai
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Removal of this residual oxygen layer was found to
increase the shear bond strength of composite resin to
bleached enamel.The general approach of overcoming this
post bleaching compromised bond strength was to delay the
bonding procedure by a period varying from 24 to 3 week.

Several methods have been proposed to reversal the
compromised bond strength following bleaching such as
subjecting the bleached enamel to alcohol treatment before
the restoration, removing the outermost layer of enamel and
the use of organic solvent containing adhesive.* Other
include exposing the bleached enamel specimen to water,
saline solution, or artificial saliva’.

Antioxidants like 10% sodium ascorbate have also been
used to reverse the reduced bond strength of bleached
enamel.*® The interest in natural antioxidants of plant
origin has greatly increased in recent years.” The aim of this
in vitro study was to evaluate and compare the effects of
OFsuper- oxide dismutase, 10% sodium ascorbate and 5%
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pranthocyanidineon the bond strength of composite resins
to bleached enamel. The hypothesis of this study was that
the use of an antioxidant reversed the reduced bond strength
of composite resins to bleached enamel.

MATERIALS AND METHODS

Preparation of Solutions

Ten grams of sodium ascorbate powder (SD Fine Chem
Limited, Mumbai, India) was dissolved in 100ml of
distilled water to make 10% sodium ascorbate solution, and
5% solutions of grape seed extract (pranthocyinidine) and
Super-oxide dismutase were obtained from Infile and
Cosmogen Private Limited, India respectively.

Specimen Preparation

Forty enamel slab of size (3mm*3mm*2mm) were prepared
from maxillary central and lateral incisor, each enamel
specimen were mounted in acrylic resin.Specimen were
then randomly divided into four group of 10 specimen each.
Ten specimens were randomly selected for the control
group which did not receive any bleaching treatment,
followed by composite restoration.All the other groups
were subjected to bleaching treatment which were exposed
to the bleaching agent containing 35% carbamide peroxide
and applied over the prepared specimens using micro
brushes.

In group 2 after bleaching, oxidation was carried out with
help of super-oxide dismutase for 10 min, followed by
composite restoration.

In group 3 after bleaching, oxidation was carried out with
help of sodium ascorbate for 10 min, followed by
composite restoration.

In group 4 after bleaching, oxidation was carried with help
of pranthocyanidine for 10 min, followed by composite
restoration.

All these specimen were then restored with composite and
subjected to shear bond strength evaluation with help of
universal testing machine at cross head speed of 1mm/min
Curing of composite material was done was done with the
help of cylindrical ring manufractured according to the
sample diameter to confine the composite restoration to
specimen.

Shear Bond Strength Testing

Each specimen was placed in between the jigs of the
universal testing machine and a pointed shearing rod was
placed on the composite resin/tooth interface and was
subjected to static loading at a rate of 1 mm/min until
fracture occurred. The machine was interfaced with a
computer through which the operation was controlled and
shear bond strength was calculated.

Statistical Analysis

The values obtained were statistically analyzed using
computer software Statistical Package for Social Sciences
(SPSS) version 16.0 using one-way analysis of variance
(ANOVA)
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RESULTS

Highest mean shear bond strength value was observed in
Group I, which was statistically significant, compared to
other groups (P < 0.001). Group 2 show higher shear bond
strength than group 3 and 4. Group 3 showed the least mean
shear bond strength values compared to all other groups.
But there is no significant difference between group 2, 3
and 4.

DISCUSSION

A significant decrease in the bond strength of composite
resin has been reported after using carbamide peroxide
when compared to unbleached enamel. Cavalli et al
reported that various concentration of carbamide peroxide
(i.e 10%, 16% and 20%) affect the bond strength of
composite to enamel. Lower bond strength of bleached
enamel and dentin are due to the imbalance in the redox
potential caused by the balancing agent. Some authors
postulate that the oxygen endures in the detinal structure
after bleaching and can impede with the polymerization of
adhesive monomers.

Factors such as loss of calcium decrease in micro hardness
and alteration in the organic part of the substract might be
responsible for a decrease in enamel bond strength.

Hans ef al evaluated the effect of antioxidant after
bleaching and its influence on the microleakage of
composite restoration and concluded that catalase was more
effective in reducing microleakage associated with reduced
bond strength.

In this study, we wused various antioxidants for the
evaluation of reversal of bond strength of enamel. 10%
sodium ascorbate, 5% pranthocyanidine and super oxide
dismutase are natural antioxidants which can deactivate free
radicals.

Sodium ascorbate is cost effective water soluble and
commonly available antioxidant material. Many authors
have evaluated its effect on bleached teeth when composite
resins have been used as bonding adhesive.

Lai et al asserted that when an antioxidant such as Sodium
ascorbate was applied for 3 hr to enamel after bleaching
with carbamide peroxide, the composite shear bond strength
was improved.

Kunt et al and Lai et al suggest that Sodium ascorbate
allows free radical polymerization of adhesive resin to
proceed without premature termination by restoring the
altered redox potential of the oxidized bonding substrate
and hence reverse the compromised bonding.

In 2011, lima ef al showed that even short duration of 10%
Sodium ascorbate application ( i.e 1 min ) could still
obviate the detrimental effect of bleaching on shear bond
strength.

According to suneetha ef al in 2014, 10% Sodium ascorbate
solution was effective in the reversal of shear bond strength
immediately after bleaching.

Subramonian ef a/ in 2015 showed that application of 10%
Sodium ascorbate immediately after bleaching could
neutralize the residual oxygen and could reverse the
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reduced bond strength , but scanning electron microscope
image have demonstrate that application of ascorbic and
resulted in super etching of the already bleached enamal
surface.

SODs are a class of metal co- factored enzymes discovered
by Irwin Fridovich and Joe McCord that detoxify these free
radicals by catalysing the dismutation of superoxide into
oxygen and hydrogen peroxide.

SODs reduce and reverts super-oxide induced cell damage
in the body. Free radical cause wrinkle and precancerous
cell change in the body which is neutralised by the
antioxidant and anti inflammatory action of SOD SOD is a
biological enzyme which acts at the very starting point of
the free radical generation that is superoxide. At this level
the SOD nullifies the superoxide ion by converting it into
hydrogen peroxide

CONCLUSION

Antioxidants are gaining importance now a days due to
increase in requirement for immediate esthetic restoration,
and from this study we can conclued that antioxidant like
super oxide dismutase as fullfied all the requirements of an
ideal antioxidant when compare to sodium ascorbate and
pranthocyinidine. In the limitation of this study newer
antioxidant should be compared and studied with these
antioxidant.

References

1. Josey AL, Meyers 1A, Romaniuk K, Symons AL.
The effect of a vital bleaching technique on enamel
surface morphology and the bonding of composite
resin to enamel. J Oral Rehabil 1996; 23:244-50.

2.  Torres CR, Koga AF, Borges AB. The effects of
anti-oxidant agents as neutralizers of bleaching
agents on enamel bond strength. Braz J Oral Sci
2006; 5:971-6.

3. Tirkin M, Kaya AD. Effect of 10% sodium
ascorbate on the shear bond strength of composite
resin to bleached bovine enamel. J Oral Rehabil
2004;31:1184-91.

4.

10.

11.

12.

13.

Breschi L, Cadenaro M, Antoniolli F, Visintini E,
Toledano M, Di Lenarda R. Extent of polymerization
of dental bonding systems on bleached enamel. Am J
Dent 2007;20:275-80.

Hegediis C, Bistey T, Flora-Nagy E, Keszthelyi G,
Jenei A. An atomic force microscopy study on the
effect of bleaching agents on enamel surface. J Dent
1999; 27:509-15.

Kaya AD, Tiirkin M, Arici M. Reversal of
compromised bonding in bleached enamel using
antioxidant gel. Oper Dent 2008; 33:441-7.
Tiirkkahraman H, Adanir N, Giingér AY. Bleaching
and desensitizer application effects on shear bond
strengths of orthodontic brackets. Angle Orthod
2007; 77:489-93.

Thapa A, Vivekananda PA, Thomas MS. Evaluation
and comparison of bond strength to 10% carbamide
peroxide bleached enamel following the application
of 10% and 25% sodium ascorbate and alpha-
tocopherol solutions: An in vitro study. J Conserv
Dent 2013; 16:111-5.

Bulut H, Kaya AD, Turkun M. Tensile bond strength
of brackets after antioxidant treatment on bleached
teeth. Eur J Orthod 2005; 27:466-71.

Bulut H, Turkun M, Kaya AD. Effect of an
antioxidizing agent on the shear bond strength of
brackets bonded to bleached human enamel. Am J
Orthod Dentofacial Orthop 2006; 129:266-72.
Petrulea M, Muresan A, Duncea I. Oxidative stress
and antioxidant status in hypo- and hyperthyroidism,
Egypt. In: El-Missiry MA, editor. Biochemistry,
Genetics and Molecular Biology “Antioxidant
Enzyme”. Ch. 8. InTech: Rijeka, Croatia; 2012. p.
197-236.

Sasaki RT, Florio FM, Basting RT. Effect of 10%
sodium ascorbate and 10% alpha-tocopherol in
different formulations on the shear bond strength of
enamel and dentin submitted to a home-use
bleaching treatment. Oper Dent 2009; 34:746-52.
Titley KC, Torneck CD, Ruse ND, Krmec D.
Adhesion of a resin composite to bleached and
unbleached human enamel. J Endod 1993; 19:112-5.

How to cite this article:

Ajay kute (2019) 'Effect of Super- Oxide Dismutase, 10% Sodium Ascorbate and 5% Pranthocyanidine as Antioxidant on
Shear Bond Strength of Composite Resin to Bleached Enamel —an in Vitro Study', International Journal of Current Advanced
Research, 08(03), pp. 17615-17617. DOI: http://dx.doi.org/10.24327/ijcar.2019.17617.3347

sk sk skoke sk

17617



