ISSN: 1812-1217

Tensile Bond Strength of Brackets After
Antioxidant Treatment on Bleached
Teeth

Ne'am F Agha
BDS, MSc (Assist Prof)

Dept of Pedod, Orthod, and Prev Dentistry
Rayia J Al-Naimi College of Dentistry, University of Mosul
BDS, MSc (Assist Prof)

Omer H Al-Liwaizi
BDS, MSc (Assist Lect)

oM
32 Ay ol e el s e Dol dgid) Ol polall aall 53 e 508U Slalae 4 spod Ll 03 e ilin Yl
Do) e 5 s s L @GS slae (5T po lao sy o 0o ¢ A gl o )5 Rt S o) By Bl o
Gl SN Slosedl o ST o s 5l Loy M e des# 3 Sl pololl sl 55 T baey ¢ Al sde 3 :ff'\:-.!\ Ayl L3 /0.1
O pold) sl 0, ) 2360 53 Jo Jpanl) K paadl a7 5l ey ol L) ST 1005 sy o 1S 0 54, 2810 eyt
G S Ve el oyt e ISy 5 2L Loy ) et Lasie i) Ol a5 3 S 0l s ) el gl
& il Lggill Sl pololl asdl 55 T ey Lyl sl 3t Lo oy s 2 o il olll 35 ) peie Al o )il w53
S 3 A el dog# e Ll siey (50 Seged o BT el s 3 L Ly ) e et
e it ¢ Aoaall Al Sl polol) sl 5304 bl S

ABSTRACT

Aims: To determine the effect of an antioxidant agent on the tensile bond strength values of metal
brackets bonded with to human enamel after bleaching. Materials and Methods: Thirty two sound
human maxillary and mandibular premolars extracted for orthodontic reasons were collected. All teeth
had undamaged buccal enamel, no caries and no pre-treatment with any chemicals. They were then
stored in a solution of 0.1 % thymol before the experiment. Results: In the present study, we found
that , tensile bond strength in group of direct bonding after bleaching was lower than other groups
when compared with control group and the difference was significant at level p< 0.05 . The present
investigation confirmed that waiting for a period of 7 days after bleaching is sufficient to obtain ade-
quate tensile bond strength for clinical conditions. There was significant difference in tensile bond
strength when the brackets that underwent direct bonding and ethanol with control group. No signifi-
cant difference in tensile bond strength was observed when compared with the bracket immersed in a
distilled water & with control bracket. Conclusions: In the present study we found that , tensile bond
strength in group of direct bonding after bleaching were the lowest than other groups and when com-
pared with the control group, the difference is significant. There was a significant difference in tensile
bond strength when comparing the group that underwent direct bonding with control group.

Key words: Tensile, Bond strength, Bleaching.

Agha NF, Al-Naimi RJ, Al-Liwaizi OH. Tensile Bond Strength of Brackets After Antioxidant Treat-
ment on Bleached Teeth. Al-Rafidain Dent J. 2010; 10(1): 186-191.
Received: 28/10/2009 Sent to Referees: 29/10/2009 Accepted for Publication: 4/4/2010

INTRODUCTION

Tooth whitening, or tooth bleaching, is
a procedure that involves the removal of
stains and discoloration, as well as lighting
of pigmentation within the teeth through
the application of a chemical agent to
oxidize the organic pigmentation in the
tooth™. Although restorative methods are
available such as crown and veneer, fre-
guently discoloration can be totally cor-
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rected or partially by bleaching. Bleaching
procedure is a conservative of tooth tissue
and may delay the need for more invasive
methods®. Vital tooth bleaching is a safe
and well-accepted procedure for the treat-
ment of surface and intrinsic staining of
teeth®. In—office whitening systems are
effective for treating the superficial enamel
layers, such as food staining, mild uniform
yellow, orange, or light brown discolora-
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tions, and also for very mild cases of tetra-
cycline staining, fluorosis or enamel mot-
tling®. Bleaching of discolored teeth can
be performed before or after fixed ortho-
dontic appliance treatment. An in vitro
study on clinical color differences when
bleaching was applied after debonding of
brackets was carried out by Hintz et al .,®.
It required at least two to four weeks of
continuous bleaching to achieve a signifi-
cant difference. Conversely, when patients
have previously had their teeth bleached,
they often become aware of orthodontic
problems and want to be treated. Never-
theless, numerous studies have revealed
that if an in—office or an at-home system is
used prior to adhesive restorations or be-
fore application of resin bonded fixed ap-
pliances, the bonding strength to tooth
structures is significantly reduced®™. To
eliminate or reduce clinical problems re-
lated to post-bleached compromised bond
strength, some techniques have been sug-
gested, such as the removal of a superficial
layer of enamel®. Sung et al .,"? advised
the use of adhesives containing organic
solvents, others agreed to reschedule any
bonding procedure after the last bleaching
session, since the reduction of composite
resin bond strength to freshly bleached
enamel has been shown to be tempo-
rary®™* . The waiting period for bonding
procedures after bleaching has been re-
ported to vary from 24 hours to four
weeks 17,

Compromised bonding to bleached
enamel being due to inhibition of polyme-
rization of resin-based materials is attri-
buted to residual oxygen. In an in vitro
study on extracted and sandblasted human
third molars, Lai et al.,"®found that when
sodium ascorbate, an antioxidant was ap-
plied for 3 hours to enamel after bleaching
with carbamide peroxide, the shear bond
strength of the composite was reversed. If
the bond strength decreases on enamel
treated with carbamide peroxide as a result
of the oxidizing action, it may be reversed
by applying a biocompatible and neutral
antioxidant before applying the resin com-
posite.

The aim of this study was to determine
whether the tensile bond strength of stan-
dard metal orthodontic brackets, imme-
diately bonded (in office bleaching) to
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newly bleached enamel surfaces by using
35% hydrogen peroxide increases after
application of an antioxidant agent (etha-
nol).

MATERIALS AND METHODS

Preparation of specimens

Bleaching agent used was in office
tooth whitening gel (35% HP) Hellerdent®
Supreme 40™ (European Union) .Thirty
two sound human maxillary and mandibu-
lar premolars extracted for orthodontic
reasons were collected. All teeth had un-
damaged buccal enamel, no caries and no
pre-treatment with any chemicals. Follow-
ing extraction, residue on the teeth was
removed and washed away with tap water.
They were then stored in a solution 0.1 %
thymol. Before the experiment, the roots
of all teeth were separated using a water —
cooled diamond bur the coronal pulps
were removed and again washed with wa-
ter and an under cut was made in pulp
chamber to ensure that the crown re-
mained in it's position during measuring
tensile Bond strength. The crown was
placed in the metal ring, using soft wax at
plated surface, the middle third of buccal
surface was oriented to be paralleled with
analyzing rod of surveyor (Quadyle Dental
England), a cold cure resin(Germany) was
poured around the crown of the tooth and
left for setting for one hour. Then recheck-
ing the position of the crown was made to
ensure that the position of crown was not
changed.
Experimental Groups

The samples were randomly divided
into three bleaching groups of 35% CP (n
= 24) and a control group (n = 8). Group 1
consisted of specimens bonded immediate-
ly after bleaching (n = 8 ). The teeth in
group 2 were immersed in distilled water
solution for 7 days after bleaching (n = 8),
while group 3 specimens were treated with
antioxidant agent (absolute ethanol) after
bleaching, just before bonding (n = 8).
Specimens in the control group were not
bleached, and were only immersed in dis-
tilled water solution for 7 days before
bonding.

Bleaching Procedure
The bleaching procedure consisted of
three applications for 10 minutes. In each
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application, the gel was light activated
four times for 40 seconds with a photo —
curing unit Astralis 540mW /cm? (Trans
bond XT, 3m Unitek CO.USA). The gel
was agitated with a dental explorer to dis-
place bubbles after light activations, at the
end of the bleaching procedures, the sur-
face was rinsed with tap water for one
minute to remove the bleaching gel. The
ethanol solution (antioxidant) was applied
with a cotton pellet on the surface for 20
minutes. The surfaces were kept moist
regularly due to the quick evaporation of
ethanol. Then they were rinsed with tap
water for 30 seconds and then air dried
with Oil Free Compressor and Slow speed
Hand Piece 'NSK Co. Japan' (China)for 20
seconds ™9,

Bond Strength Test

The tensile bond strength of all groups
(control and experimental groups) were
tested by using the universal testing ma-
chine (Zweigle Co. Germany) in textile
factory in Mosul city. The specimens were
mounted in metal ring and fixed in a lower
Jaw of the machine. While the testing rod
was attached on the upper jaw of machine
the tensile made the lower jaw remained
fixed and the upper jaw moved away from
the lower jaw at the required speed 0.5
mm/ minute. The rod was linked to the
calibrated gauge with kilogram weights
suspended and the moment when brackets

tensile from the tooth by force applied by
testing machine, the reading value was
taken from the gauge this force was meas-
ured in Kilogram; the force converted to
mega Pascal (Mps) by converting Kilo-
gram to Newton then this force (Newton)
divided by area of bracket base which is
10.5mm? to yield MPs, then tensile bond-
ing strength was evaluated.

The tensile bond strength data of the
groups were subjected to a test of normali-
ty. With respect to this, a non—parametric
test (Kruskal-Wallis) was used to deter-
mine the significance between the groups.
The level of significance was established
as p<0.05 for all statistical tests. Statistical
analyses were processed with the SPSS
12.0 software system (SPSS Inc., Chicago,
Illinois, USA).

RESULTS

Tensile bond strengths in MPs, de-
scriptive statistics that include mean, stan-
dard deviation, minimum and maximum
value of the four groups are listed in Table
D).

The Findings of this study showed the
mean of the control group gave rise to the
highest tensile strength, followed by the
group that was immersed in distilled wa-
ter, then the ethanol group while the direct
bonding showed lowest value when com-
pared with remaining groups.

Table (1): Description of the measurements.

Group Mean SD Min. Max.

Control 6157.75 1176 4764.2 8575.6
bonding after bleaching 2548.86 584.6 1905.69 3716.09

Ethanol 5830.84 1318.2 4049.95 6906.66
Bleached then in D.W. 5907.64 1180.2 4287.8 8099.17

Measurements in Mps, D.W=Distilled water; SD= Standard deviation.

Table (2) displays the comparison be-
tween control and all other groups, it can
be observed that the lowest tensile bond
was observed in the group that was
bleached and directly bonded with brack-
ets with significant difference, while the
groups that was treated with antioxidant
(ethanol) and the group that was immersed
in distilled water had mean tensile bond
higher than that of direct bonding groups,

but less than the control with no signifi-
cant difference with it. The comparison
among the groups can be seen in Table (3),
that showed that the difference between
mean value of distilled water and Ethanol
is non significant while the difference be-
tween direct bonding and Ethanol and be-
tween direct bonding and distilled water is
significant which support the result in Ta-
ble (2).
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Table (2): Comparison between control and other groups.

Groups Median chi —square p value

Direct bonding 4240.16 11.33 0.001S
Ethanol 6335.65 0.541 0.462 NS
Bleached then applied  gga5 17 0.044 0.834 NS

in D.W.
Measurements in Mps (control group = 6157.75).

Table(3): Comparison among the groups.

Groups Median Chi square p value
Ethanol 6335.65
Bleached then applied in DW.  5836.17 0224 0.64NS
Direct bonding 4240.16
Ethanol 6335.65 1134 00015
Direct bonding 4240.16
Bleached then applied in D.W. 5836.17 11.34 0.0015
DISCUSSION enamel interface® %),

Testing the bond strength by tensile
loading produces more adhesive failures,
which may favor the evaluation of the true
bond strength®™. Several investigations
clarify the decrease in enamel bond
strength, weak bonding surfaces and stain-
ing susceptibility caused after bleaching
are related to enamel surface morphology
with varying degrees of surface roughness
and structural changes by loss of prismatic
formation®. In the present study it is
found that, tensile bond strength in group
of direct bonding after bleaching were the
lower than other groups and when com-
pared with control group the difference is
significant. This is in agreement with
McCracken and Haywood®? and Hege-
dus® in which they stated that, in bleach-
ing there is changes in the organic sub-
stance, the loss of calcium, and decrease in
micro hardness are potential causes of a
reduction in tensile bond strength.

It is known that hydrogen peroxide
released from carbamide peroxide, due to
its low molecular weight, can penetrate
enamel to reach the dental pulp, and that
there is a continuous leaching of the hy-
drogen peroxide that is retained in the
bleached enamel®. Release of oxygen
from the bleached enamel probably results
in incomplete polymerization of the adhe-
sive in these regions®”. This could account
for the observation of an increased density
of voids along the acid—etched, bleached
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Table (2) showed that the mean value
of bonding strength with Ethanol is signif-
icantly higher than that for direct bonding
and less than the control group in which
the difference is not significant, This
means that Ethanol reversed the action of
bleaching, this with the agreement of He-
gedus et al.*®. Another finding in this
study, the bond strength of the specimen
after being immersed in distilled water for
7 days, increased to be more than the mean
value of bond strength of direct bonding
and Ethanol, but it still less than that with
control group; in which the difference is
not significant. This is with the agreement
of previous investigations which demon-
strated that immersion of in vitro speci-
mens in distilled water, artificial saliva or
even saline results in a complete reversal
of the reduced enamel bonds®*?*2", The
results of the present study are in agree-
ment with those findings, assuming that
the immersion process results in removing
the residual oxygen from the bleaching
material. The delay period after bleaching
required to return the bonding strength to a
pre—bleached level is still debated, but the
commonly suggested post-—bleaching time
period is 7 days before bonding®?®). The
present investigation confirmed that a pe-
riod of 7 days after bleaching is sufficient
to obtain adequate tensile bond strength for
clinical conditions.

In more recent studies®*3?, 10 mi-
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nutes of antioxidant treatment was found
to be effective. This time period was used
for antioxidant treatment since it is a bene-
ficial time for clinical conditions.

CONCLUSIONS

The results obtained in this in vitro
study demonstrated that bleaching of
enamel with 35% immediately before
bonding results in a reduction of bracket
tensile bond strength. A period of 7 days
in distilled water and In the samples,
where antioxidant was applied for 20 mi-
nutes immediately after bleaching pro-
vides re—establishment of adequate tensile
bond strength. Treating the bleached ena-
mel surface with antioxidant reversed the
decreased tensile bond strength and may
be an innovative option for ‘instant’ fixed
orthodontic treatment after whitening.
There is significant difference in tensile
bond strength when compared the group
that under go direct bonding with control
group. There is no significant difference in
tensile bond strength when comparing the
group that was immersed in distilled wa-
ter and Ethanol with bracket of control

group.
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