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Shear bond strength of metallic brackets bonded with
and without enamel bonding agent
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Abstract
Introduction: Bonding of brackets is an important part of orthodontic treatment. The optimal bond
strength is the main requirement for successful results of orthodontic treatment. The use of enamel
bonding agents like primer, sealant on etched enamel surface enhance the shear bond strength, increase
resistance against micro leakage, reduce decay susceptibility and increase etched enamel damping. The
purpose of this study was to evaluate the shear bond strength of orthodontic brackets bonded with and
without using the enamel-bonding agent.
Material and Methods: Hundred extracted maxillary premolars were collected and randomly divided
into two groups of 50 each. 50 teeth were allocated to enamel-bonding agent group and 50 kept as
control. All teeth in both groups were bonded with metallic brackets using transbond XT light cure
composite resin. In the enamel-bonding agent group, two layers of enamel bonding agent were applied
before bracket bonding. No enamel bonding agent was used in control group. Bonding was followed by
incubation in normal saline at 37° C for 48 hours and then thermocycling at 1000 cycles. Debonding was
performed with a shearing force and shear bond strength was measured using universal testing machine.
Data was analyzed using SPSS version 17 and student-t test applied for comparison.
Results: There was no significant difference between the shear bond strength of the two groups.
Conclusions: The use of enamel bonding agent does not enhance bond strength.
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called primer, bonding agent, or sealant) is
applied and penetrates the etched enamel, it
can increase bond strength between the tooth
and composite resin.8 On the other hand, it is
also reported that bonding without a resin
can diminish the incidence of dermatitis
without adversely affecting shear bond
strength.?

Studies have been conducted to establish a
relationship between shear bond strength
(SBS) and use of enamel bonding agent (EBA).
Faltermeier et al.’? and Tang et al.* found that
EBA had no influence on SBS. A similar study
was performed in 2010 and found that shear
bond strength with EBA was 9.1+ 1.9 MPa
and without EBA was 8.8 £ 1.7 MPa with
non- significant difference at p=0.0341.°
Review of previous literature showed a
limited number of studies regarding influence
of enamel bonding agent on the shear bond
strength and no such study has been
performed involving Pakistani population.
Therefore, this study was conducted to help
clinicians for quality orthodontic practice. The
objective of this study was to evaluate and
compare shear bond strength with or with-
out using enamel bonding agent.

Material and Methods
This randomized control study was
conducted in  the  Department  of

Orthodontics, de’Montmorency College of
Dentistry / Punjab Dental Hospital, Lahore in
with  PCSIR
Ferozepur Road, Lahore. Duration of study

collaboration laboratories,
was from June to December 2016. Only
healthy extracted premolar teeth with intact
buccal surfaces were included in the study.
Teeth with any surface anomaly e.g. caries,
enamel hypoplasia and restoration were
excluded from the study. Recently extracted
150 premolar teeth were collected from
exodontia department of Punjab Dental
Hospital, Lahore. Out of all collected
premolars, 100 teeth were selected according
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to the inclusion criteria. These selected teeth
were thoroughly rinsed under water to
remove all blood and contamination and then
stored in normal saline. The teeth were
mounted on an acrylic jig. All teeth were
equally distributed into two groups of 50 each
with simple randomization. Enamel bonding
agent (EBA) was labeled group A and the
control group labeled as B, where no enamel
bonding agent was applied. The teeth were
etched with 37% phosphoric acid for 30
seconds and then rinsed and dried with oil
free air for another 20 seconds. Group A teeth
were coated with double layer of enamel
bonding agent (Transbond XT Primer) and
Group B was kept as control without
application of enamel bonding agent. MBT
metallic brackets (3M) were bonded to all
teeth with Transbond XT light cured
composite resin (3M Unitek). After bonding,
all teeth were incubated in distilled water at
37° C for 48 hours. The teeth were thermo
cycled between 5°C and 55°C for 1000 cycles
to simulate accelerated aging from thermally
induced stress and then tested for shear bond
strength by using universal testing machine.
Data was entered and analyzed by SPSS
version 17.0. The shear bond strength is
presented in the form of mean * standard
t-test applied
comparison of shear bond strength between

deviation and was for
the two groups. P< 0.05 considered as

statistically significant.

Results

The mean values of shear bond strength in
group A and B were 899 +0.73 and 8.58
+ 0.64 MPa (Table I). Comparison between
group A and B was made (Table II).

Table I
Group | N | Minimum | Maximum | Mean | SD
A 50 | 4.2 14.3 8.99 0.73
B 50 | 5.6 15.1 8.58 0.64
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Table II: Comparison of Shear bond
strength between group A and B

Group | Mean | SD | SEM | t- Df | P-

value value
A 8.99 0.73 | 4.09 | 0.07 |49 | >0.05
B 8.58 0.64 | 4.09 49

* P>0.05= Non significant difference
10
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Fig 1: Comparison of sheer bond strength of
metallic brackets with (Group A) and
without enamel bonding agent (Group B)

Discussion

This comparative study was conducted on
100 extracted premolar teeth. Metallic
brackets were bonded with or without using
enamel bonding agent. The shear bond
strength of both groups was estimated using
universal testing machine. Buonocore®
introduced the acid etching technique for
bonding of orthodontic attachments and
brackets directly to the enamel surface using
adhesive composite. Therefore conventional
use of orthodontic bands was eliminated and
this simplified the clinical steps. Now the use
of composites to attach brackets on enamel
surface is well established and acceptable
procedure with a lot of research to support
the said procedure.

Many procedures have been introduced for
bonding the brackets but the most popular
one is etching followed by applying enamel
bonding agent and lastly bracket bonding.1213
Few researchers suggest that application of
enamel bonding agent is important and one
of its advantages is that it increases the shear
bond strength therefore preventing the
bracket failure. On the other hand many
others have opposite views and do not
consider it a compulsory step. They are of the
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view that bracket failure results from many
other factors, such as failure in the bonding
technique, heavy masticatory forces, bracket
bases with low retentive features and small
size of the bracket base for esthetic
reasons.415

The present study was aimed at evaluating
the efficacy of enamel bonding agent during
the bracket bonding procedure. The results
showed statistically non-significant
differences in shear bond strength values
whether enamel bonding agent was used or
not. The mean values of shear bond strength
in enamel bonding agent group and control
group were 8.99 + 0.73 and 8.58 + 0.64 MPa
respectively. The results of the present study
were similar to the values found by Tang et
alll, Faltermeier et al® and Wang and
Tarng.”

Most of the studies cited here prove that the
use of bonding agent increases the shear bond
strength. However, it was suggested that the
differences in shear bond strength values
presented in various studies are related to a
number of other factors, including type of
adhesive, bracket base design, direction of
force during debonding and thermocycling.
The results of present study showed that
there was non-significant difference of shear
bond strength of brackets was not affected by
the use of enamel bonding agent or vice
versa. These findings are in accordance to
previously conducted studies.

Conclusions

There was no significant difference in shear
bond strength of metallic brackets bonded
with or without using enamel bonding agent.
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