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RESUMO

SCHWARZBACH, Marilia. Avaliacdo in vitro da resisténcia de unido ao
cisalhamento de braquetes ceramicos monocristalinos. 2015. 23 f. Trabalho de
Conclusdo de Curso (Graduagdo em Odontologia) — Faculdade de Odontologia,
Universidade Federal do Rio Grande do Sul, Porto Alegre, 2015.

Apdbs a mudanca do tipo de adeséo dos braquetes ceramicos monocristalinos de quimica
para mecanica poucos estudos foram feitos para avaliar se os problemas que antes eram
encontrados durante a descolagem desses braquetes foram resolvidos. Esta pesquisa tem
como objetivo avaliar in vitro a resisténcia de unido ao cisalhamento de braquetes
ceramicos monocristalinos de quatro diferentes marcas. Para isso foi utilizada a
superficie vestibular do esmalte de 60 incisivos inferiores bovinos, de precedéncia
certificada onde os baquetes ceramicos monocristalinos foram colados: Eurodonto®,
American Orthodontics®, Orthometric® e Ortho Technology®. Apds 24 horas da sua
colagem, os braquetes foram descolados por meio do processo de cisalhamento com a
Maquina Universal de Ensaios Mecanicos (EMIC DL2000). A superficie do esmalte
dentério foi avaliada através do indice de Adesivo Remanescente (IAR) a fim de que se
determinar o tipo da falha de descolagem. Os resultados obtidos foram analisados por
meio de estatisitica interferéncial utilizando-se o programa SigmaPlot 11.0 (California —
USA). O valor minimo de resisténcia de unido encontrado foi 7,71 MPa no grupo A
(Orthometric) e o maximo foi de 12,82 MPa no grupo W (Ortho Technology). A
maioria dos braquetes obteve um indice 3 no IAR, o que significa que todo o adesivo
permaneceu aderido a surperficie dentaria apds a descolagem dos braquetes. Todos 0s
braquetes testados obtiveram uma resisténcia de unido ao cisalhamento considerada
adequada. Néo foi encontrado dano ao esmalte nem fratura dos braquetes.

Palavras-chave: Bréaquetes cerdmicos monocristalinos. Resisténcia de unido ao
cisalhamento. Indice de adesivo remanescente. In vitro.



ABSTRACT

SCHWARZBACH, Marilia. In vitro evaluation of monocrystalline ceramic brackets
shear bond strength. 2015. 23 p. Final Paper (Graduation in Dentistry) — Faculdade de
Odontologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, 2015.

After the changes in the adhesion of monocrystalline ceramic brackets, from chemical
retention to mechanical few studies were made to evaluate if the problems found during
the debond were solved. Since there are little studies to evaluate if these problems were
solved, the objective of this research is to evaluate in vitro the shear bond strength of
four different brands of monocrystalline ceramic brackets. For that, the vestibular
surface of 60 bovine mandibular incisors, with certificated precedence, were bonded
with four brands of ceramic monocrystalline brackets: Eurodonto®, American
Orthodontics®, Orthometric® and Ortho Technology®. After 24 hours the brackets
were debonded using the shear test in a Universal Mechanical Testing Machine (EMIC
DL2000). The amount of residual adhesive that remained following debond was
evaluated with the Adhesive Remnant Index (ARI) to determine the bond failure
interface. The obtained results were analyzed using the software SigmaPlot 11.0
(California — USA) to perform descriptive statistical analysis. The minimum bond
strength founded was 7.71 MPa in group A (Orthometric) and the maximum was 12.82
MPa in group W (Ortho Technology). Most brackets presented an index 3 in the AR,
which means that all adhesive remained in the tooth surface after debonding. All
brackets obtained an adequate bond strength during the shear process of debonding. No
bracket fracture or enamel damage was reported.

Keywords: Monocrystalline ceramic brackets. Shear bond strength. Adhesive remnant
index. In vitro.
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1 INTRODUCAO

Na atualidade ha uma busca cada vez maior pela estética e isso se estende a todas
as variaveis da vida humana. Com base nessa premissa, a ortodontia teve que evoluir
para acompanhar os padrdes de estética da sociedade. A estética deixou de ser apenas
um resultado esperado ao final do tratamento ortodontico e passou a ser requisitada em
todas as etapas dele, especialmente no tratamento de um paciente adulto, que espera
algo mais discreto do que os populares braquetes metalicos (BISHARA; FEHR, 1997;
OLIVEIRA; FURQUIM; RAMOS, 2012).

O desenvolvimento, instituido por Buonocore em 1955, possibilitou a
substituicdo das bandas ortod6nticas por braquetes adesivos. A limitacdo estética dos
braguetes metalicos também foram contornadas pelo uso de aparelhos ortodénticos
linguais, de aparelhos alinhadores transparentes, de braquetes plasticos ou braquetes
ceramicos monocristalinos ou policristalinos (ELIADES, 2007; SOUZA, 2012;
THEODORAKOPQULOU et al., 2004).

Além da requisicdo de estética, os fabricantes buscaram por materiais com
caracteristicas fisicas e funcionais mais adequadas ao bom tratamento ortodéntico.
Sabe-se que o0s braquetes ceramicos apresentam boa estabilidade de cor quando
comparados aos plasticos e maior resisténcia a oxidacdo quando comparados aos
metalicos. No entanto, apresentam maior fragilidade, maior atrito com os fios
ortodonticos (ARICI, N.; AKDENIZ; ARICI, S., 2015; BAGGIO; TELLES;
DOMICIANO, 2007), maior dureza e menor resisténcia a tensdo de tracdo e
cisalhamento quando comparados aos metalicos. Por apresentarem uma dureza maior
qgue a do esmalte dentario, podem causar lesdes de abrasdao nos dentes antagonistas
quando estes ocluem contra os braquetes. Devido a estes problemas, deve-se estudar a
sua utilizacdo caso a caso (BISHARA et al., 1999; MALTAGLIATI et al., 2006).

O que diferencia um braquete monocristalino do policristalino é o seu processo
de fabricagdo. Os monocristalinos sdo confeccionados a partir de alumina
monocristalina, cujo processo de sinterizagcdo das particulas ocorre em temperaturas
superiores a 2100°C, o que cria um cristal de 6xido de aluminio. Os policristalinos sdo
confeccionados a partir de varios cristais de 6xido de aluminio, alumina policristalina,
que sdo aglutinados e fundidos a uma temperatura de 1800°C. Assim, o método de
confec¢do dos braguetes monocristalinos tende a incorporar menos impurezas e a

eliminar todos os grdos de 6xido de aluminio, ao contrario do que acontece com 0s



policristalinos (SOBREIRA; LORIATO; OLIVEIRA, 2007). Devido a essas diferencas
na fabricacdo eles apresentam caracteristicas fisicas distintas. Os monocristalinos tém
maior transparéncia, maior resisténcia a tenséo de tragdo e cisalhamento e a fratura,
menor atrito e menor deformacdo quando comparado aos policristalinos. Isto ocorre
porque os vestigios de grdos de oxido de aluminio nos policristalinos tornam a sua
estrutura mais opaca e suscetivel a fraturas (FLORES et al., 1989; KARAMOUZOS;
ATHANASIOU; PAPADOPQOULOS, 1997; PINHEIRO et al., 2009).

Como o 6xido de aluminio é um material quimicamente inerte, 0s primeiros
bragquetes ceramicos necessitavam do uso de adesdo quimica no processo de colagem,
pois eles ndo faziam adesdo as resinas compostas utilizadas na década de 1980. A
colagem era feita com a utilizagéo de silano, que possibilitava a unido entre a ceramica e
a resina composta. No entanto, isso gerava uma forca de adesdo muito grande,
especialmente entre a resina composta e o braquete, o que dificultava a sua descolagem
(ARICI; MINORS, 2000; BISHARA et al., 1990).

Bishara (2000) avaliou dados obtidos de inUmeras pesquisas e chegou a
conclusdo de que uma resisténcia de unido ao cisalhamento minima entre 5,9 e 7,8 MPa
era necessaria para uma adesdo eficaz do braquete ao esmalte dentario, diminuindo a
ocorréncia de descolagens acidentais durante o tratamento ortodontico. Além disso, a
maioria dos adesivos existentes naquela época reportavam que uma resisténcia de unido
ao cisalhamento de 5,9 até 11,3 MPa era suficiente para uma descolagem posterior. Mas,
em relacdo ao tecido dentario, foi referido que um valor de 13,5 MPa ja era suficiente
para serem notados danos ao esmalte dentério.

Como a aplicacdo de silano tornava a ligacdo entre a resina composta e a
ceramica muito forte, havia a necessidade da aplicacdo de mais forca para a descolagem
desses braquetes. Este fato, junto com a alta rigidez da ceramica implicava comumente
na fratura do braquete, ou seja, as falhas nas descolagens geralmente se davam na
interface resina composta/dente, o que podia danificar o esmalte dentario (ARAUJO;
GRANDE; YOSHIMURA, 2012, 2013). Para superar essa limitacdo, os fabricantes
desenvolveram novas técnicas de descolagem, como aquela com ultrassom e a
eletrotérmica. Entretanto, por mais que essas técnicas parecessem uma boa alternativa,
elas eram insatisfatorias, se comparadas da descolagem com o alicate de descolamento
(BISHARA et al., 1994).



A solucdo dos fabricantes foi fazer retencGes mecéanicas na base dos braquetes,
para eliminar a adesdo quimica, além disso houve um aprimoramento dos alicates de
descolamento utilizados neste tipo de braquete (BISHARA et al., 2008).

A partir de entdo poucos estudos foram realizados para avaliar a resisténcia de
unido ao cisalhamento e a descolagem de braquetes ceramicos monocristalinos, e ainda
ha duvida e, consequentemente, receio no uso deles. Este estudo objetiva, assim, reduzir
tais incertezas, mediante ensaios “in vitro” ¢ que avaliem a resisténcia de unido de
quatro diferentes marcas comerciais de braquetes ceramicos monocristalinos disponiveis
para venda no mercado brasileiro, bem como o tipo de fratura e a interface de falha de

descolagem entre esmalte dentario/adesivo.
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2 OBJETIVOS

Essa pesquisa teve como objetivo avaliar e comparar a resisténcia de unido de
braquetes ceramicos monocristalinos, analisando também a interface de descolagem
adesivo/esmalte dentario de quatro diferentes marcas comerciais de braquetes por meio

do teste de cisalhamento e indice de Adesivo Remanescente (IAR).
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3 ARTIGO CIENTIFICO

In vitro evaluation of monocrystalline ceramic bracket

performance

SCHWARZBACH, M.; MACEDO, E.O.D; MUNDSTOCK, K.S; SILVA, K.S.
Porto Alegre.

ABSTRACT

Objective: This in vitro study aims to evaluate the bond strength of four different
brands of monocrystalline ceramic brackets as well as to evaluate the bond failure
interface.

Materials and methods: 60 bovine mandibular incisors were bonded with ceramic
monocrystalline brackets of four different brands: Eurodonto®, American
Orthodontics®, Orthometric® and Ortho Technology®. After 24 hours the brackets
were debonded using the shear test in a Universal Mechanical Testing Machine (EMIC
DL2000). The Adhesive Remnant Index (ARI) was used to evaluate the bond failure
interface. One-way analysis of variance (ANOVA) and the Tukey Test were used to
assess the results of shear bond strength with a significance level of 0.001%. As for AR,
the data was submitted to the Kruskal-Wallis test also considering a significance level
of 0.001%.

Results: The minimum bond strength found was 7.71 MPa in group A (Orthometric)
and the maximum was 12.82 MPa in group W (Ortho Technology). Most of the
brackets presented a index of 3 in the ARI, which means that all adhesive remained in
the tooth surface after debonding.

Conclusion: All brackets obtained an adequate bond strength for clinical use and no
bracket fracture or enamel damage was reported.

Keywords: In vitro; Shear bond strength; Monocrystalline ceramic brackets; Adhesive

remnant index.
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INTRODUCTION

Nowadays, the search for aesthetics is increasing and it is expanding for every
area of our lives. Based on this, aesthetics started being required during all the
orthodontic treatment stages, especially when it comes to an adult patient treatment 2.
One aesthetic alternative to metallic brackets are ceramic brackets, which can be
polycrystalline or monocrystalline 3 4,

Both poly and monocrystalline ceramic brackets are made of alumina. The
monocrystalline are made in a process that tend to correct the defects and incorporate
fewer impurities®. As a result, they are more translucide and have a higher tensile
strength than the polycrystalline & 7.

Aluminum oxide is chemically inert and cannot adhere to any polymeric
bonding agent. So, to enable the bond to the enamel surface, the first ceramic brackets
needed the use of chemical retention for its bonding process. The addiction of silane
improved bond strength but also created a very high bond strength & 210,

With chemical retention, the bond strength was so high that made debonding
very difficult and a higher force was needed to remove the brackets. That, with the
ceramic properties of high tensile strength, brittleness and stiffness, frequently resulted
in the fracture of the bracket and enamel damage during that processt!. Therefore, the
solution found by the manufacturers was to develop mechanical retentions that were
added to the bracket bases to discard the use of chemical retention 2 13,

Since that, few studies were made to evaluate the bond strength of the
monocrystalline ceramic brackets. Consequently, there are still some doubts about the
performance of these type of brackets. Because of that, this study aims to evaluate and
compare the shear bond strength and failure sites of four brands of monocrystalline

ceramic brackets.

MATERIALS AND METHODS
The sample size was calculated for shear bond strength test using SigmaPlot
11.0 (California —USA) software for statistical analysis with a significance level of 5%
and power of 80%. This project was approved by the Research Committee of the
Federal University of Rio Grande do Sul (UFRGS) under the number of 28213.
Monocrystalline .022 slot Roth prescription, for upper central incisors ceramic

brackets of four different brands: Eurodonto, with a brand-name Zetta®, American
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Orthodontics, with a brand-name Radiance Plus®, Orthometric, with a brand-name
Iceram-S® and Ortho Tecnology with a brand-name Pure® were used.

A total of 60 incisors were selected, cleaned with a scalpel and stored in distilled
water at 4°C. After all the teeth were sectioned, leaving about 1/3 of its root. Then, they
were placed with its vestibular face perpendicular to a glass slab with the aid of a
positioner and fixed in a PVC matrix (20mm diameter and 15mm high) using a self-
curing acrylic resin (Policron/Dencril ®).

Once fixed, all samples were randomly divided into 4 groups, with 15 incisors in
each one. The vestibular surface of each incisor was cleaned with a mix of water and
fluoride-free pumice using a rubber polishing cup and rinsed with water to remove any
pumice debris and dried with oil-free compressed air. Enamel surfaces were etched with
37% phosphoric acid for 30 seconds and then rinsed with tap water for 10 seconds and
dried with compressed air for 3 seconds. After that step, all etched surfaces were sealed
with one coat of resin primer Transbond XT (3M Unitek®) and cured with a light-cured
unit for 10 seconds.

Subsequently, composite resin Transbond XT (3M Unitek®) was applied on the
base of each bracket and the bracket was bonded on the vestibular surface of all teeth. A
bonding force was standardized using a Gilmore needle of 1 pound in the center of the
bracket, the excess was removed from the periphery of each bracket and light cured for
10 seconds, as described in the manufacturer's specifications. Only one bracket was
bonded on each vestibular surface of each incisor.

After 24 hours, all brackets were debonded and the shear bond strength value
was recorded using Universal Mechanical Testing Machine (EMIC DL2000) with
standard speed of 0.5 mm/min. The results were obtained and expressed in MPa
(megapascals) and analyzed with SigmaPlot 11.0 software (California -USA).

The amount of residual adhesive remaining following debonding was measured
using the Adhesive Remnant Index (ARI). The ARI, as proposed by Artiin and Bergland
(1984)*, is used to classify the enamel surface after debonding according to the
following scores: score 0, no composite resin left on the tooth; score 1, less than half of
the composite resin left on the tooth; score 2, more than half of the composite resin left
on the tooth; score 3: all composite resin left on the tooth, with distinct impression of
the bracket base. This index was used with the aid of an optical microscope to assess the
composite remaining on the incisor after debonding and to compare the ARI scores

among the groups.
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RESULTS

The statistical analysis were performed by a SigmaPlot 11.0 software (California
—USA). The data were analyzed for normal distribution by the Kolmogorov-Smirnov
test, then submitted to the one way analysis of variance (ANOVA) and to Tukey’s
multiple comparison test (table 1). The data from ARI were submitted to the Kruskal-
Wallis test (table 2). The significance level was 95%.

Shear bond strength test results for each group and brand are presented in table

1.
Table 1. Mean shear bond strength in megapascal (MPa) for each group.
Groups Manufacturer N Mean shear bond Standart
strength (MPa) Deviation
W Ortho 15 12.824 2.18
Tecnology
J American 15 9.358BC 1.56
Orthodontics
K Eurodonto 15 11.22 A8 2.11
A Orthometric 15 7.71°¢ 3.32

p=<0.001.Ap=0.267; Bp=0.150; ¢ p = 0.243.

The differences in the mean values among the treatment groups are greater than
would be expected by chance, in other words, there is a statistically significant
difference (p = <0.001). Group J was statistically different from W (p = 0.001), group A
was statistically different from W (p = < 0.001) and K (p = 0.001). There was no
statistical difference between groups K and W (p = 0.267), J and K (p = 0.150) and J
and A (p = 0.243).

The lowest shear bond strength was 7.71 MPa obtained in group A. Meanwhile,
group W had the highest shear bond strength with 12.82 MPa, but wasn’t statistically
different from group K which obtained a bond strength of 11.22 MPa.

The Index of Remnant Adhesive results are presented in table 2.
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Table 2. Comparisons of the Adhesive Remnant Index (ARI) ratings in each brand

group.

ARI Score
Group Manufacturer 0 1 2 3
W Ortho 2 7 0 6
Tecnology
J American 0 1 2 12
Orthodontics
K Eurodonto 2 6 2 5
A Orthometric 2 2 2 9

p = 0.024. 0 indicates no adhesive remained on the tooth; 1 less than 50% of the adhesive remained on the

tooth; 2 more than 50% of the adhesive remained on the tooth; 3 all adhesive remained on the tooth.

The differences in the mean values among the groups are not great enough to
exclude the possibility that the difference is due to random sampling variability. There
was no statistical difference among the groups. Most of the results presented a index of
3 in the ARI, which means all the adhesive remaining on the tooth after debonding.
There was no bracket breakage the shear bond strength test and also no enamel damage
during the process of debonding.

DISCUSSION

When selecting a bracket for an orthodontic treatment we have to consider that
the bracket has to have a bond strength that is high enough to endure all treatment
without debonding easily but not so high that it can damage the dental tissue during
debonding. Studies found that a minimum bond strength force of 5.9 to 7.8 MPa have a
proper adhesion for successful bonding. When considering a shear bond strength that
can cause fractures and enamel damage, a shear bond strength of 13.5 MPa was
reported®. Considering that, all groups tested obtained an adequate bond strength. The
minimum bond strength found was 7.71 MPa in group A (Orthometric) and the
maximum found was 12.82 MPa in group W (Ortho Tecnology).

In our study none of the ceramic brackets fractured during debonding. Merrill
SW, Oesterle LJ, Hermesch CB (1994)% found that 30% of bracket fracture and one

instance of enamel damage during the process of shear bond strength. But it is important
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to consider that this result was obtained with monocrystalline ceramic brackets that had
chemical retention. That can be interpreted that the newer generation of ceramic
brackets, with mechanical retention, fracture much less than the older with chemical
adhesion. This can be sustained with the study made by Suliman SN, et al (2015)*, that
found only 1 out of 19 monocrystalline ceramic brackets that were tested fracture.

Most of the monocrystalline ceramic bracket failures were in the interface
between the bracket and the adhesive score 3 of ARI. Harris AMP, Joseph VP, Rossouw
PE (1992)* and Suliman SN, et al (2015) found similar results as ours. That diverges
from what Viazis AD, Cavanaugh G, Bevis RR (1990)* concluded, which is that the
mechanical bonds failed primarily within the adhesive itself when debonded with shear
strength. Maybe the improvement of the mechanical retention instead of chemical
retention for the ceramic brackets changed some patterns found in the past. The failure
interface that we found now can be considered adequate because it is a less critic
interface when it comes to damaging the enamel. Meanwhile, it means that the
orthodontist will have to spend more time cleaning the enamel surface after debonding
the brackets, but less chances of enamel damage.

Even though most brackets presented an ARI score of 3, 46.6% of the group W
(Ortho Technology) had a score 1 of ARI and 40% in group K (Eurodonto), which
means that less than 50% of the adhesive remained on the tooth surface. Although that
result is more critical to enamel damage, no enamel damage was seen in the specimens
of these groups.

For the safe use of these brackets we have to study each case individually. As
Bishara (1999)%° said, we should always use these brackets with caution to prevent
contact with the opposing teeth and consequent enamel damage since its hardness is
higher than the enamels. If the patient has an increased overbite we have to correct it
before bonding these brackets on the mandibular teeth.

Further studies to analyze microscopically the enamel before bonding the
brackets, soon after debonding and cleaning the enamel have to be considered to certify
that there is no enamel damage caused by this type of ceramic brackets. As much as
macroscopic analyses could detect, no damage of the enamel surface was seen in the

present study.
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CONCLUSION

All brands of monocrystalline ceramic brackets tested presented an adequate
bond strength for an orthodontic treatment. Most brackets debonded in the interface
between adhesive and bracket, no macroscopic enamel damage was detected and none

of the brackets fractured during the shear bond strength test.
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4 CONSIDERACOES FINAIS

Todas as marcas comerciais de braguetes ceramicos monocristalinos estudadas
apresentaram resisténcia de unido ao cisalhamento adequadas para o tratamento
ortododntico. A maioria descolou na interface entre o adesivo e 0 braquete e nenhum
dano ao esmalte foi percebido bem como ndo houve fratura dos braquetes durante o
processo de cisalhamento.

Os braquetes ceramicos monocristalinos das marcas comerciais estudadas
podem ser considerados uma alternativa segura que podem substituir os braquetes

metalicos quando houver a demanda por um aparelho ortodéntico estético.



19

REFERENCIAS

ARAUJO, M. D.; GRANDE, R. H. M.; YOSHIMURA, H. N. Microestrutura e
propriedades mecanicas de braquetes ceramicos. J. Biodent. Biomaterials, Sdo Paulo,
V. 2, p. 11-26, set. 2012 fev. 2013.

ARICI, N.; AKDENIZ, B. S.; ARICI, S. Comparison of the frictional characteristics of
aesthetic orthodontic brackets measured using a modified in vitro technique. Korean J.
Orthod., Seul, v. 45, no. 1, p. 29-37, 2015.

ARICI, S; MINORS, C. The force levels required to mechanically debond ceramic
brackets: an in vitro comparative study. Eur. J. Orthod., Oxford, v. 22, p. 327-334,
2000.

BAGGIO, P. E.; TELLES, C. S.; DOMICIANO, J. B. Avaliacdo do atrito produzido por
braquetes ceramicos e de aco inoxidavel, quando combinados com fios de aco
inoxidavel. Rev. Dent. Press Ortodon. Ortop. Facial, Maringa, v. 12, n. 1, fev. 2007.

BISHARA, S. E. Ceramic brackets and the need to develop national standards. Am. J.
Orthod. Dentofacial Orthop., St. Louis, v. 117, no. 5, p. 595-597, May 2000.

BISHARA, S. E. et al. Comparisons of different debonding techniques for ceramic
brackets: An in vitro study, part I. Am. J. Orthod. Dentofacial Orthop., St. Louis, v
98, no 2, Aug./Sept. 1990.

BISHARA, S. E et al. Comparison of the debonding characteristics of two innovate
ceramic bracket designs. Am. J. Orthod. Dentofacial Orthop., St. Louis, v. 116, no. 1,
p. 86-92, July 1999.

BISHARA, S. E. et al. Debonding forces applied to ceramic brackets simulating clinical
conditions. Angle Orthod., United States, v. 64, no. 4, p. 277-282, 1994.

BISHARA, S. E. et al. Enamel Cracks and Ceramic Bracket Failure during Debonding
in vitro. Angle Orthod., United States, v. 78, no. 6, p. 1078-1083, Jan. 2008.

BISHARA, S. E., FEHR, D. E. Ceramic brackets: Something Old, Something New, A
Review. Semin. Orthod., Philadelphia, v. 3, p. 178-188, 1997.

ELIADES, T. Orthodontic materials research and applications: Part 2. Am. J. Orthod.
Dentofacial Orthop., St. Louis, v. 131, no. 2, p. 253-262, Feb. 2007.

FLORES, D. A. et al. The fracture strength of ceramic brackets: a comparative study.
Angle Orthod., United States, v. 60, no. 4, p. 269-276, May 1989.

KARAMOUZOS, A.; ATHANASIOU A. E.; PAPADOPOULOS, M. A. Clinical
characteristics and properties of ceramic brackets: A comprehensive review. Am. J.
Orthod. Dentofacial Orthop., St. Louis, v. 112, no. 1, p. 34-40, July 1997.

MALTAGLIATI, L. A. et al. Braquetes estéticos: consideracdes clinicas. Rev. Clin.
Ortodon. Dental Press, Maringa, v. 5, n. 3, jun. /jul., 2006.



20

OLIVEIRA, S. C.; FURQUIM, R. D.; RAMOS, A. L. Impact of brackets on smile
esthetics: laypersons and orthodontists perception. Dental Press J. Orthod., Maringa, v.
17, no. 5, p. 64-70, Oct. 2012.

PINHEIRO, E. C. et al. Materiais empregados na fabricacdo de braquetes ortodénticos.
In: ENCONTRO LATINO AMERICANO DE INICIACAO CIENTIFICA, 13., 2009,
Paraiba. Anais...

Paraiba: [s. n.], 2009, 6p.

SOBREIRA, C. R.; LORIATO, L. B.; OLIVEIRA, D. D. Braquetes estéticos:
caracteristicas e Comportamento Clinico. Rev. Clin. Ortodon. Dental Press, Maringa,
V. 6, n. 1, fev. /mar. 2007.

SOUZA, G. R. A. A utilizacdo de braquetes estéticos na Odontologia. 2012. 30 p.
Monografia (Especializagdo em Ortodontia) — IAPPEM, Salvador, 2012.

THEODORAKOPQULOU, L. P. et al. Evaluation of the debonding characteristics of 2
ceramic brackets: An in vitro study. Am. J. Orthod. Dentofacial Orthop., St. Louis, v.
125, no. 3, p. 329-336, Mar. 2004.



ANEXO A - CARTA DE DOACAO DE DENTES BOVINOS PARA A
REALIZACAO DO ESTUDO

g

BOA ESPERANCA

AGROINDUSTRIA

Boa Esperanga Agroindustria Ltda.
91.283.069/0001-25

Santo Anténio da Patrulha - RS

Santo Anténio da Patrulha, 05 de janeiro de 2015.

A Boa Esperanga Agroindustria Ltda., realizou a doag&o de 20 mandibulas
bovinas & equipe de Ortodontia da Faculdade de Odontologia da Universidade
Federal do Rio Grande do Sul para a utilizagdo dos dentes em atividade de
pesquisa. Afirmamos que tais mandibulas séo provenientes de animais de corte,
abatidos exclusivamente para consumo da carne, e que seriam utilizadas na

fabricagéo de farinha de carne, como subprodutos.

Atenciosamente,

r@wm Me—

(Daniela de Moraes\Adam — CPF 017.868.450-32)

ESTR. RS 30, KM 44, N° 4379 « PARADA 162 * VILA PALMEIRA * SANTO ANTONIO DA PATRULHA * RS * CEP 95500-000
FONE/FAX (51) 3409-3012 = CAIXA POSTAL 66 ¢ E-mail: allbani@allbani.com.br

21



22
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ABSTRACT

Objective: List the specific goal(s) of the research.

Materials and Methods: Briefly describe the procedures you used to accomplish this
work. Leave the small details for the manuscript itself.
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manuscripts are peer reviewed anonymously. An original article text will contain the
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name of the tooth or the FDI annotation. If human subjects or animals were involved in
the work, this section must contain a statement that the rights of the human or animal
subjects were protected and approval was obtained from an identified institutional review
board, or its equivalent.

RESULTS - This section should describe the objective findings without any comment on
their significance or relative importance. Cite all tables and figures in sequential order in
the text.

DISCUSSION - Only this section allows you freedom to interpret your data and to give
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sections..
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