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Resumo

Objetivo: Avaliar a resisténcia ao cisalhamento e o indice de remanescente adesivo (IRA) dos braquetes que tiveram
o polimero Primekote® incorporado a suas bases. Material e método: Foram confeccionados trinta corpos de prova
com incisivos bovinos, divididos em dois grupos: o colado com braquete TP® Nu-Edge(n=15) e grupo controle
com brédquetes Morelli® (n=15) sem tratamento na base. O sistema adesivo Transbond™ XT foi utilizado nos dois
grupos seguindo o mesmo protocolo de colagem e respeitando as instru¢des do fabricante. Os corpos de prova
foram armazenados em dgua destilada por 24 horas, e posteriormente submetidos ao teste de cisalhamento na
maquina de ensaios universais (EMIC-DL2000). O IRA foi avaliado por dois examinadores calibrados utilizando lupa
estereoscopica com aumento de 20 vezes. Resultado: Na resisténcia ao cisalhamento o teste T-independente mostrou
nao haver diferenca estatisticamente significante entre os grupos (p>0,05), ambos tiveram desempenho semelhante.
O teste Wilcoxon foi utilizado nos valores obtidos no IRA revelando diferenca estatistica, sendo que os braquetes TP®
deixaram menos remanescente adesivo na superficie dental que os braquetes Morelli®. Conclusio: Braquetes TP®
apresentaram maior adesio ao sistema adesivo pois foi encontrado menor IRA nos mesmos, porém esta caracteristica
nao reflete em melhora no desempenho clinico.

Descritores: Resisténcia ao cisalhamento; braquetes ortodonticos; descolagem dentdria; adesividade.

Abstract

Objective: The Primekote® (TP) polymer was incorporated to the of Orthodontic Bracket mesh base to improve bond
strength and make it more efficient. The purpose of this study was to assess the shear bond strength and adhesive
remnant index (ARI) of these brackets. Material and method: The test sample consisted of thirty bovine incisors
divided into 2 groups: with a group with TP® brackets (n=15), and a control group with Morelli® brackets (n=15)
without Primekote® technology. The TransbondTM XT was used as adhesive system in both groups, following the
same protocol and manufacturer’s instructions. Specimens were stored in distilled water for 24 hours and then
submitted to shear bond strength test in a universal testing machine (EMIC DL2000). The assessment of ARI was
performed under stereomicroscope by two calibrated examiners. Result: No significant differences (p>0.05) in shear
bond strength were found between the two groups according to the independent t-test. The Wilcoxon test was used
to assess ARI data and statistical difference was found between Morelli® and TP® Nu-Edge brackets; the last one left
less remaining adhesive on tooth surface. Conclusion: TP® brackets had higher adherence to the adhesive system
as shown by lower ARI scores, but this does not improve its clinical performance.

Descriptors: Shear strength; orthodontic brackets; dental debonding; adhesiveness.

INTRODUCTION

The acid-etching technique developed by Buonocore was a common unwanted detachment of accessories, a disadvantage

breakthrough that led to several changes in Dentistry, specifically that requires time-consuming clinical procedures for removing

in Orthodontics. This is because this technique makes it possible
to directly bond brackets to the enamel in a simple, fast and safe
manner"?. This has contributed to the popularization of the technique,
which has become the first choice for placement of orthodontic
appliances’. However, the direct bonding technique is still under
development* and has limitations. One of such limitations is the

the remaining adhesive, and carrying out prophylaxis, surface
preparation and rebonding®.

Once bonded to teeth surface, and provided that orthodontic
accessories are in the ideal position, such accessories should remain
in their places throughout the orthodontic treatment in order to
optimize the time and results. In an attempt to eliminate unwanted
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detachment of brackets, new materials have been tested in order to
improve adhesion of the enamel/resin/bracket system and prevent
unwanted debonding.

One of the main goals of current orthodontic research is to obtain
materials for bracket bonding that provides proper adhesion strength
between resin, bracket and tooth in order to withstand masticatory
loads and orthodontic forces and to resist the presence of fluids of
the oral cavity and the interference of such fluids®’. Fracture lines
in bracket displacement in vivo and in vitro usually occur in the
bracket/adhesive interface. For this reason, investment has been
made in order to improve the adhesion means of orthodontic
appliances to dental elements, thereby increasing the rate of success
of orthodontic bonding’.

Care to preserve the enamel surface is necessary during
orthodontic treatment, to keep the initial surface roughness and
smoothness, especially during removal of accessories, when the risk
of fracture is higher®. Removal of brackets and subsequent cleaning
of teeth enamel can be time-consuming for the dental surgeon.
Furthermore, the operator must be careful to avoid iatrogenic
accidents, destruction of enamel or fractures®”.

Authors such as Keizer et al.” have noted that fractures resulting
in brackets falling-off most commonly take place in the resin-bracket
interface. Because of this observation, new alternatives to increase
adhesion between resin and bracket have been studied. To this end,
the TP Orthodontics company (La Port, IN) released the Primekote®
polymer incorporated into the base of the Nu-Edge bracket and
which promises increased bond strength of the bracket to the
adhesive system, which must remain constant even after 2 years of
treatment. Another possible benefit is that increased adhesiveness
could cause the adhesive system to be retained in the bracket base
at the removal act. This would represent less adhesive remainings
on the tooth surface, what facilitates the cleaning of the teeth at
the end of treatment.

The aim of the present study is to evaluate the efficiency of
this polymer through a shear test by comparing it to conventional
bracket bonding. After shearing, the adhesive remnant index (ARI)
was assessed to check the sites where adhesion fractures happened
and to quantify the remainings in the teeth®

MATERIAL AND METHOD

The sample consisted of 30 permanent healthy bovine incisors
obtained in a refrigerator. Bovine teeth are easy to obtain, have
already been used in numerous studies and they are histologically
similar to human teeth.

Intact teeth were selected from both, buccal and lingual
surface, without cracks caused by pressure of the extractor and/or
forceps. Specimens were initially cleaned and stored in thymol
0.1% under refrigeration, which besides conserving, promotes
disinfection'. The 30 sample teeth were sectioned at cervical
level using a carborundum disk and roots were discarded after the
process. Teeth crowns were put on a glass plate so that the flattest
surface of the vestibular face would stay parallel to the glass plate
facilitating, this way, the determination of the bonding area. Then,
standard PVC tubes were placed so as to involve the entire tooth
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crown and acrylic resin was poured into it to fill the spaces present
between the tooth and the tube. After inclusion, specimens were
sanded in polisher (Ecomet II/Buehler) with 4 types of sandpaper
(wood sanders 180 and water 400, 600 and 1200), changed every
2 specimens in order to ensure complete polishing of specimens.

Specimens were prepared for bonding of brackets following the
manufacturer’s guidelines: prophylaxis with rubber cup atlow speed
and using pumice and water. Then, material was washed and dried
with water and air from the triple syringe. In order to standardize
bracket bonding areas, a mask was created with X-ray film, which
could be submitted to acid-etching and be washed without damage.

After preparation, phosphoric acid gel 35% was applied for
15 seconds over all specimens. They were washed with a triple
syringe for 15 seconds and dried with compressed air for 15 seconds.
Subsequently, a thin and uniform layer of TransbondTM XT
Adhesive-Primer (3M Unitek) was applied on the tooth surface that
would receive the bracket for 3 seconds with disposable brush tips
and this was dissolved with a slight air stream free from humidity.
Then, a small amount of the TransbondTM XT (3M Unitek) adhesive
agent was applied in the bracket base and this was positioned on
the prepared tooth surface immediately after applying the adhesive.
The bracket was adjusted in the end position by pressing it firmly
for 2 seconds, carefully removing the excess with an exploratory
probe (photopolymerization was performed for twenty seconds
causing the beam focus for ten seconds on each side of the mesial
and distal sides). The operator was previously calibrated and sought
to apply the same pressure in all brackets during cementation. Visual
verification was carried out aiming to check if thickness of resin
layer between brackets and teeth surface was the same.

Half of the specimens were bonded with Morelli brackets
(control group) and the other half with Nu-Edge brackets with
base treated with Prime-Kote® polymer (TP Orthodontics). All the
30 orthodontic brackets were made to incisors and, thus, had flat
base without curvature, selected with the aim to obtain maximum
contact with the tooth surface.

After bonding of brackets, specimens were stored in distilled
water to simulate the presence of saliva for 24 hours.

The shear test was performed on the universal testing machine
(EMIC - DL 2000 - Sao José dos Pinhais - Parand) with constant
speed of 5 mm/min and using load cell of 50 kgf (Figure 1). Due to
the reduced dimensions of brackets, a perpendicular chisel-shaped tip
was used in the upper edge of the base of the bracket (Figure 2). After
shearing, groups were examined at random under stereomicroscope
(x20) by two calibrated examiners. Examiners were unaware of
which group the specimens belonged to. For this, samples were
coded. Depending on the percentage of resin adhered to the
enamel, the specimens were classified according to scores of the
Adhesive Remnant Index (ARI) described by Bishara, Trulove':
score 1 - all adhesive left on the tooth, score 2 - more than 90%
of adhesive left on the tooth, score 3 - more than 10% and less
than 90% of adhesive left on the tooth, score 4 - less than 10% of
adhesive left on the tooth, score 5 - no adhesive left on the tooth.
All values are recorded in tables and statistically analyzed using
the SPSS 20.0 program.
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RESULT

For statistical analysis, the values found in the shear test were
initially submitted to Kolgomorov-Smirnov test to verify normality,
and then to t-test for independent samples, which showed statistically
significant difference in strength between groups (p<0.05) (Figure 3).
The areas of the brackets were different, but after adaptation, this
difference disappeared and the groups showed similar shear strength.

The ARI was analyzed using the nonparametric Wilcoxon test,
which showed statistical difference between variables. TP® brackets
left less adhesive on teeth after shearing (Figure 4).

DISCUSSION

Bracket debonding is a common occurrence in orthodontic
treatment, whether to change bracket position for better tooth
movement, at the completion of treatment, or due to technical
failures. The Primekote® polymer was tested under the promise of
increasing the shear strength and consequently reducing unintentional
fall of brackets during orthodontic treatment.

It is known that the base of brackets interferes with the shear
strengh needed for debonding. Therefore, the two bracket groups
were studied for incisors, aiming to standardize samples and control
bias. Furthermore, the flat base minimizes the thickness of resin
layer between the orthodontic appliance base and the tooth surface,
which could result in changes in the pattern of polymerization
obtained'?. Furthermore, in order to minimize bias, the operator
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Figure 3. Comparison of ARI values between TP and Morelli groups.
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Figure 2. Chisel-shaped tip. Figure 4. Mean and standard deviation of TP and Morelli groups.
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was previously calibrated before the bonding process so as to
standardize all stages and the pressure during cementation.

Initially, the results indicated that the difference in shear strength
between the two groups was statistically significant. The TP® bracket
showed better adhesion than the Morelli® since its shear strength
was approximately 12.33% higher. However, areas of bracket base
were different. It is known that the greater the contact area of the
bracket/adhesive/enamel interface, the greater the resistance of
this set to shear tests. Thus, results were corrected, adjusting the
intensity of force according to the respective areas. TP® brackets
feature 19 mm?, while Morelli brackets had 16.8 mm? After this
correction, no significant statistical difference between the shear
strength of the two groups was observed.

Regarding the ARI, different values were found to the two
groups. While most of the remaining adhesive of the Morelli®
group was found adhered to the tooth, indicating that shearing
fissure happens in the resin/bracket interface’, remainings were
more adhered to the bracket in the TP® group, indicating that
fracture happens along the enamel/resin interface. These findings
are in line with what was expected for the Primekote® polymer,
since this polymers is intended to improve the adhesion of the
resin to the bracket base®.

The evaluation of specimens after the shear bond strength test
showed that TP® brackets, because they have greater adherence to the
bonding material, remove this material at the moment of debonding
for removal. Because of this, part of the enamel is possibly removed
by trauma, increasing the chance of creating cracks or fractures'.
In contrast, when the control group was removed, an adhesive
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