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Barros ED. Efeito de dentifricios com concentracdo regular e alta
de fluoretos sobre a descolagem de braguetes em esmalte exposto a
desafios &cidos. [Dissertacdo de Mestrado]. Sao Luis: Universidade
CEUMA; 2012.

RESUMO

Objetivo: avaliar,in vitro,0 efeito de dentifricios com concentracédo
regular e alta de fluoretos sobre a descolagem de braquetes em esmalte
exposto a desafios acidos. Material e métodos: Noventa e seis espécimes de
esmalte bovino foram incluidos em moldes com resina acrilica e divididos nos
seguintes grupos: Grupo 1 (controle negativo) nao foi submetido a nenhum
tratamento prévio com fluoretos nem sofreu desafios acidos;Grupo 2 néo foi
submetido a tratamento préviocom fluoretos (controle positivo) mas sofreu
desafios acidos; Grupos 3 e 4 foram tratados com dentifricios contendo 5000
Mg F-/g e 1450 ug F-/g, respectivamente, e ambos sofreram desafios acidos.
Doze espécimes em cada grupo (G2 a G4) foram expostos a trés ciclos por
dia (subgrupo a) e a outra metade dos espécimes foi exposta a seis ciclos de
desafios acidos por dia (subgrupo b).Os desafios &cidos foram realizados
com suco de laranja durante sete dias. Os braguetes foram colados usando
um sistema adesivo apds condicionamento com acido fosférico a 35%. Os
testes de resisténciaadesiva foram conduzidos numa maquina de ensaios
universal. A éarea de material adesivo remanescenteao dente foi
calculadaap6s a descolagem dos braquetes. Resultados: Nao houve
diferenca significante, quanto a resisténcia adesiva, entre 0s grupos
submetidos a trés ciclos de desafios acidos (P>0.05), entretanto, observou-se
diferenca estatisticamente significante entre os grupos pré-tratados com
dentifricio com 1450 pg F-/g e com dentifricio com 5000 pg F-/g apos seis
ciclos de desafios acidos (P<0.05). As areas de material adesivo apés a
descolagem dos braquetes foram estatisticamente semelhantes para 0s
grupos controle e entre os grupos G2b a G4b. Conclusao: O dentifricio com
alta concentracéo de flior foi capaz de prevenir uma reducéo dos valores de
resisténcia adesiva de braquetes em esmalte submetido a desafios acidos,
havendo, porém, a necessidade de mais estudos sobre o assunto.

Descritores: fluoretos,resisténcia ao cisalhamento, desmineralizacdodo
dente.

13



Hitract



Barros ED. Effect of regular and high fluoride toothpastes on the
bond strength of brackets on enamelexposed to an acid
challenge.[Dissertation]. S&o Luis: CEUMA University; 2012.

ABSTRACT

Objective: To evaluate, in vitro, the effect of regular and high fluoride
dentifrices on the bond strength of brackets on enamel exposed to acid
challenge. Material and methods: Ninety-six bovine enamel specimens were
embedded in molds with acrylic resin and divided intothe following groups:
Group 1 (negative control) not submitted to pre-treatment with fluoride or
suffered acid challenges; Group 2 (positive control) not submitted to pre-
treatment with fluoride but suffered acid challenges; Groups 3 and 4 were
treated with dentifrices containing 5000 pg F-/g and 1450 pg F-/g,
respectively, and both suffered acid challenges. Twelve specimens in each
group (G2 to G4) were exposed to 3 cycles per day (subgroup a) and the
other half of specimens were exposed to 6 cycles of acid challenge per day
(subgroup b). Acid challenges were performed with orange juice for seven
days. The brackets were bonded using an adhesive system after etching with
35% phosphoric acid. The bond strength test was conducted in a universal
testing machine. The area of remaining adhesive material after debonding of
brackets was calculated. Results: There was no significant difference to shear
bond strenght between groups submitted to 3 cycles of acid challenges
(P>0.05), however, there was a statistically significant difference between the
groups pre-treated with dentifrices containing 1450 ug F-/g and 5000 pg F-/g
after 6 cycles of acid challenges (P<0.05). The areas of adhesive material
after debonding of brackets were statistically similar for the control groups and
between groups G2b to G4b. Conclusions: The high fluoride dentifrice was
able to prevent the reduction of bond strength values of brackets on enamel
submitted to acid challenge, having, however, the need for more studies on
the subject.

Key words: fluoride, bond strength, demineralization, acid challenge.
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Introducéo

A ortodontia tem como meta essencial a obtencdo de uma relacéo
normal dos dentes com seus tecidos circunvizinhos. A implicacéo € de que a
dentadura deve estar posicionada de forma estavel e saudavel para
promover uma simbiose entre todas as partes do aparato mastigatério.*

A partir da introducdo da técnica adesiva através do condicionamento
acido, proposta por Buonocore em 1955, a colagem de braquetes para
tratamento ortodéntico apresentou algumas vantagens como facilidade para
ser posicionado e ser removido, irritacdo minima dos tecidos moles e menor
ocorréncia de hiperplasia gengival, além de serem mais estéticos.? O
acumulo de placa bacteriana e o consequente surgimento de lesdes brancas
no esmalte adjacente ao braguete, sdo condi¢cdes indesejaveis que originam-
se a partir da presenca do braquete colado. Essas condicdes, predominantes
em pacientes com higiene oral deficiente, podem provocar desmineralizacao
do esmalte adjacente ao material de colagem do braquete, diminuindo a
resisténcia ao cisalhamento destes.®*

Estudos prévios utilizaram cimentos a base de ionémero de vidro na
tentativa de evitar essa desmineralizacao do esmalte através da liberacao de
fldor, porém encontraram uma baixa resisténcia ao cisalhamento destes
materiais.*>

Para que ocorra a adesdo do braquete ao esmalte, teremos
inicialmente uma retengdo mecéanica entre o braquete com o adesivo e a
superficie de esmalte irregular, obtida através de condicionamento acido.®’

Deverdo ser consideradas trés condigbes para obtencdo do sucesso na
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colagem: o esmalte e sua preparacdo, a forma da base do braquete e o
material de colagem.’

A retencdo do braquete a superficie de esmalte € muito importante
durante o tratamento ortoddntico e pode ser afetado por diversos fatores que
incluem caries e erosao da superficie de esmalte. As céries,inicialmente se
apresentam como lesdes brancas, resultado da perda mineral de origem
bacteriana, enquanto a eros&o surge da exposicéo a acidos.? Este processo
qguimico envolve dissolucdo do esmalte e dentina por meio de acidos ndo
oriundos de bactérias.’Sua origem podeser intrinseca ou extrinseca.'® Os
acidos intrinsecos seriam provenientes de vémitos, regurgitacéo e refluxo do
contetido gastrico,™ por sua vez, os extrinsecos seriam oriundos da dieta, de
fatores ambientais, medicamentos ou do estilo de vida do individuo.?

A quantidade e a composicdo de uma bebida acida na boca em
relacdo a quantidade e fluxo salivar presente, modifica o processo de
dissolucdo do esmalte. Além disso, a agitacao dessa bebida dentro da boca
provoca um aumento na dissolucéo, pois, a camada superficial adjacente ao
esmalte sera prontamente renovada.®

A prevencdo contra a desmineralizagdo tem sido eficaz através da
utilizacdo de fluoretos com diferentes concentracdes de flior e pH, e nas
mais variadas formas de aplicagdo como vernizes, dentifricios, gel e
bochechos.****

Alguns estudos tém correlacionado a desmineralizacdo do esmalte
com a ortodontia.®*%8

A resisténcia adesiva de braquetes e a superficie de esmalte, apds o

procedimento de descolagem dos braquetes, foram avaliados, in vitro e in
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vivo, ap6s estes sofrerem acdo de bebidas levemente &cidas.® Os maiores
valores de resisténcia adesiva foram encontrados nos grupos onde nao
houve atuacdo das bebidas acidas que, também, apresentaram as
superficies de esmalte mais integras. Esta resisténcia adesiva também foi
avaliada apés a exposicdo, de braquetes colados ao esmalte, a diferentes
tipos de chas.’® O Grupo Cha de frutas Rosehips e o Grupo controle positivo
(Coca-cola) apresentaram valores de resisténcia adesiva significativamente
menores que 0s demais grupos.

Cinco agentes de unido,com diferentes concentragbes de fluoretos,
(Transbond Plus SEP, Pro Seal, Clearfil Protect Bond, Light Bond e Fuji Ortho
LC) foram testados contra a desmineralizacdo do esmalte adjacente ao
braquete apos estes serem submetidos a desafios acidos. A menor perda
mineral e a menor profundidade de lesdo foram demonstradas pelo Fuji Ortho
LC, quando comparado aos outros agentes de uni&o.’

A influéncia de esmaltes desmineralizados, que sofreram variados pré-
tratamentos com fluoretos (Elmex, 1,23% F, GABA; Clinpro White Varnish,
2,23% F, 3M; resina microinfiltrativa lcon, DMG), foi avaliada quanto a
resisténcia ao cisalhamento de braquetes ortodonticos. Os maiores valores
de forca de wunido foram encontrados no grupo que nao sofreu
desmineralizacdo nem pré-tratamento. Porém, entre 0os grupos que sofreram
pré-tratamento, a aplicagdo da resina microinfiltrativa Icon resultou numa
maior forca de unido comparada aos outros pré-tratamentos. Os menores
valores foram demonstrados no grupo que sofreu apenas desmineralizac&o.*®

O objetivo deste trabalho foi avaliar os efeitos de dentifricios com

concentracao alta e regular de fllor sobre a resisténcia adesiva de braquetes
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em esmalte exposto a desafios acidos, tendo como hipétese nula a de que os
dentifricios com concentragdo alta e regular de flior ndo influenciam a

resisténcia adesiva de braquetes em esmalte submetido a desafios acidos.
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Proposicao

Avaliar,in vitro, os efeitos de dentifricios com concentracdo regular e
alta de fluoreto sobre a resisténcia adesiva de braquetes em esmalte

submetido a desafios acidos.
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Abstract

Objective: To evaluate, in vitro, the effect of regular and high fluoride
dentifrices on the bond strength of brackets on enamel exposed to acid
challenge. Material and methods: Ninety-six bovine enamel specimens were
embedded in molds with acrylic resin and divided into the following groups:
Group 1 (negative control) not submitted to pre-treatment with fluoride or
suffered acid challenges; Group 2 (positive control) not submitted to pre-
treatment with fluoride but suffered acid challenges; Groups 3 and 4 were
treated with dentifrices containing 5000 pg F-/g and 1450 pg F-/g,
respectively, and both suffered acid challenges. Twelve specimens in each
group (G2 to G4) were exposed to 3 cycles per day (subgroup a) and the
other half of specimens were exposed to 6 cycles of acid challenge per day
(subgroup b). Acid challenges were performed with orange juice for seven
days. The brackets were bonded using an adhesive system after etching with
35% phosphoric acid. The bond strength test was conducted in a universal
testing machine. The area of remaining adhesive material after debonding of
brackets was calculated. Results: There was no significant difference to shear
bond strenght between groups submitted to 3 cycles of acid challenges
(P>0.05), however, there was a statistically significant difference between the
groups pre-treated with dentifrices containing 1450 ug F-/g and 5000 pg F-/g
after 6 cycles of acid challenges (P<0.05). The areas of adhesive material
after debonding of brackets were statistically similar for the control groups and
between groups G2b to G4b. Conclusions: The high fluoride dentifrice was
able to prevent the reduction of bond strength values of brackets on enamel

submitted to acid challenge, having, however, the need for more studies on
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the subject.

Key words: fluoride, bond strength, demineralization, acid challenge.

Introduction

Many factors may influence the retention of brackets during orthodontic
treatment with fixed appliances.'These include the quality of enamel,
substances that alter its structural components, type of material used for
bonding and technique employed.?

The dental enamel should be healthy to permit bonding of brackets;
however, dental caries and erosion are common factors that cause loss of
mineral components of teeth.’Dental caries involves the loss of mineral
structure by chemical dissolution due to a reduction in pH of the dental
biofilm.®Dental erosion is defined as the induced loss of minerals by acidic
substances of non-bacterial origin in contact with the tooth structure.”

Diets rich in carbonated beverages, fruits and other acids are being
consumed more frequently, which consequently has been increasing the
dental erosion.’The excess ingestion of these substances is of major concern
not only because of high sugar levels, but because they present pH levels
below the critical limit for enamel demineralization (pH<5.5).°Studies on acidic
beverages have demonstrated that these substances cause enamel
decalcification around the brackets, consequently increasing the risk of
marginal leakage.?””’

One of the treatment options to avoid mineral loss is the use of
substances with high fluoride concentration, including varnishes and

dentifrices. High fluoride dentifrices (above 5000 ug F'/g) have been
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developed for “high risk individuals”.®Its efficiency to avoid mineral loss has
been confirmed in previous studies.®**

However, other studies have demonstrated that the use of fluoridated
solutions negatively interferes with the bond strength of orthodontic
brackets.****

The aim of this study was evaluate the effects of regular and high
fluoride dentifrices on the bond strength of brackets to enamel submitted to
acid challenges. The null hypothesis is that the dentifrices with regular and

high concentration of fluoride does not affect the bond strength of brackets to

enamel exposed to acid challenges.

Material and methods

Preparation of specimens

Ninety six permanent bovine incisors with non-carious enamel or
without cracks, were collected and their crowns were separated from the
roots, cleaned with periodontal curettes and stored in distilled water for a
maximum period of six months at a temperature of 5°C. The procedures were
performed following the specific protocol TR 11405 established by the
International Organization for Standardization (I1SO).*> The crowns were
embedded in chemically cured acrylic resin (Jet Classico, Sdo Paulo, SP,
Brazil) in Polyvinyl chloride (PVC) molds (20 mm diameter, PVC Amanco,
Joinville, SC, Brazil), maintaining the lingual surfaces immersed.

The buccal surfaces of crowns were cleaned with fluoride-free

prophylactic paste for 10 seconds and rinsed for the same period.

Pre-treatment
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The tested groups were:

¢G1 - (negative control) (n=24) treatment with distilled water and no acid

challenge;

¢ G2 - (positive control) (n=24) treatment with distilled water and submitted

to acid challenge;

¢ G3 - (n=24) treatment with dentifrice (Duraphat® dentifrice, 5000 ug F/g,
Sodium Fluoride 1.1%, Colgate Palmolive) and submitted to acid

challenge;

e G4 — (n=24) treatment with dentifrice (Colgate Tripla Ac¢&o® dentifrice,
1450 ug F/g, Sodium Monofluorophosphate, Colgate Palmolive) and submitted

to acid challenge.

Each specimen of groups 3 and 4 was immersed in respective
dentifrice (dilution: 3g of dentifrice / 10 mL of distilled water, adding up to 153
g of dentifrice / 510 mL of distilled water) for 3 minutes at controlled
temperature and pH under constant shaking, using a magnetic shaker (IKA®
C-MAG MS10, IKA®Werke GmbH & Co.KG/ Germany).

The treatment cycles were conducted for 07 days, twice a day. After
treatment, the specimens were carefully rinsed with distilled water (Scheme
1).

Application of brackets

Metallic brackets for maxillary central incisors (Morelli, Sorocaba,
Brazil)with base area of 14 mm?were used in all specimens. The buccal
aspect of crowns was conditioned with 35% phosphoric acid (Ultraetch,

Ultradent, USA) for 20 seconds, rinsed with water and air-dried. The primer of
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Transbond XT (Unitek, Landsberg, Germany) was applied following the
manufacturer’s instructions. Then, the bonding material (Transbond XT,
Unitek, Landsberg, Germany) was applied on the bracket base, the assembly
was placed on the buccal aspect of the crown and a standardized force of
500g was applied and controlled by a tensiometer. The excess material was
removed with a dental probe (Duflex, Juiz de Fora, MG, Brazil).

All procedures were performed by a single operator. Each bracket was
light cured at a distance of 1 mm from the bracket base to the light-curing tip
for 40 seconds, being 10 seconds on each side of the bracket. The specimens
were then stored in distilled water (37°C+ 1°C, 24 hours).

Procedures for dental erosion (intervals of acid challenges)

The specimens were suspended in two beakers using plastic rods.
Twelve specimens were suspended in each 1L beaker containing 600 mL of
orange juice (Del Valle, Americana, Brazil) (pH 3.5+0.03). The orange juice
was gently shaken using a magnetic shaker (IKA® C-MAG MS10, IKA®Werke
GmbH & Co.KG/ Germany) for 15 minutes. The specimens were removed
from the orange juice and carefully rinsed with 15 mL of distilled water,
removing the excess acid from the surface.

The acid cycles were performed for 07 days. Twelve specimens in
each group (G2 to G4) were exposed to 03 cycles per day (subgroup a) and
the other half of specimens were exposed to 06 cycles of acid challenge per
day (subgroup b) (15 minutes for each cycle). The specimens were stored in
artificial saliva during rest (2 hours).

In Groupl, the specimens were kept in 600 mL of non-carbonated

mineral water under 3 minutes of constant shaking.
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Overnight storage

The specimens were stored in artificial saliva at controlled temperature
(37°C + 1°C) and pH. The artificial saliva was prepared as follows: 0.5 mmol/l
Ca(NO3), 4H,0; 0.9 mmol/l Na,HPO, 2H,0; 150 mmol/l KCI; 0.02 mol/l

H,NC(CH,OH); (TRIS); 0.05 ug/ml NaF, pH 7.0.

Bond strength test (shear bond strength - SBS)

For the bond strength test, an occluso-gingival force was applied by the
mechanical testing machine on the upper surface of the bracket between the
upper wings and the brackets base, at a speed of 0.5mm/min and load cells of
50kg/F. The force required to displace the bracket was measured in Newton
(N)and the shear bond strength (SBS)was calculated by dividing the force

value by the bracket base area (1 MPa = 1 N/mm?).

Analysis of adhesive bonded to the tooth after debonding of brackets

After the shear bond strength, the specimens were photographed with
a digital camera (D90, Nikon, Tokyo, Japan) connected to a 100 mm lens
(Nikon VR, Nikon, Tokyo, Japan). A calibrated ruler was used in the
photograph to be used as proportional scale. Thereafter, the area of adhesive
bonded to the tooth was calculated on the software Adobe Photoshop CS5

(Adobe Systems Incorporated, San Francisco, USA) (Figure 1).

Statistical analysis

The Shapiro-Wilk normality test and Levene homogeneity test were
applied for data of bond strength tests and data of the area of adhesive
bonded to the tooth. Data on bond strength after debonding of brackets had
normal distribution, and in case of significant difference they were analyzed by

one-way ANOVA and post-hoc Tukey tests(P<0.05). The area of adhesive
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bonded to the tooth after debonding did not pass the normality test and was

submitted to the Kruskal-Wallis and post-hoc Dunn’s tests (P<0.05).

Results

The means and standard deviations are presented in Figure 2. There
was no significant difference between groups submitted to 3 cycles of acid
challenge to the shear bond strength (G2a, G3a and G4a) (P>0.05). The
dentifrice with 1450 ug F/g (G4b) had significant difference compared to the
group of dentifrice with 5000 pg F/g (G3b) after 6 cycles of acid challenge to
the shear bond strength (P<0.05). Groups without acid challenge (negative
control, Gla and Gl1b) had greater bond strength values and were
significantly different from positive control groups (G2a and G2b) and groups
with dentifrices with 1450 uyg F'/g (G4a and G4b) (P<0.05).The area of
adhesive material after debonding of brackets was statistically similar for
control groups and between groups G2b to G4b (Figure 3). Additionally, all
groups, except for group G3b (6.84 mm?), presented mean above 50% (7

mm?) of adhesive bonded to the tooth after debonding of brackets.

Discussion

This study investigated the effects of regular and high fluoride
dentifrices on the bond strength of brackets to enamel submitted to acid
challenge. This type of application of dentifrices and acid challenge has been
effective in in vitro studies.>>®'®'"This investigation evidenced that the
negative control group (G1), dental specimens without pre-treatment and no

acid challenge, presented higher bond strength values after the shear bond
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strength testing compared to the positive control group (G2), dental
specimens without pre-treatment submitted to acid challenge.

Previous studies’®**°have demonstrated that bovine enamel presents
similar characteristic during evaluation of debonding of brackets compared to
human teeth. This is especially true when bovine teeth are used and present
homogeneity to each other. Due to the easy achievement, these teeth may be
better selected, increasing the homogeneity of specimens and allowing results
with lower method error.*?

The enamel pre-treatment was performed before bonding of brackets
to evaluate if the dentifrices, especially with high fluoride concentration,
interfere with the bond strength of brackets in patients presenting dental
erosion. The present results revealed that the high fluoride dentifrice did not
negatively interfere with the bonding of brackets, corroborating previous
studies using substances with high fluoride concentrations before bonding of

brackets.!3?1-23

Other earlier studies demonstrated that substances with high fluoride
concentration may negatively interfere with bonding.?*?®*The application of
topical fluoride interferes with enamel etching with phosphoric acid, making it
more resistant and reducing its surface energy.?**"?®Thus, enamel
demineralization occurs in a non-standardized manner, impairing the
penetration of adhesive and formation of resin tags.?’*?®Additionally, no
previous study has analyzed the bond strength of adhesive materials using
previous treatment with this dentifrice. Notwithstanding the high fluoride
concentration, the dentifrice was unable to change the demineralization

pattern of phosphoric acid. Flury et al.? concluded that fluoride mouth rinses
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increase the bond strength of composite resin in teeth submitted to dental
erosion.

Previous studies have demonstrated the efficacy of high fluoride
dentifrices to prevent tooth demineralization, acting by the deposition of
components, especially fluoride particles, and re-mineralization of the affected
substrate.®*°The present study demonstrated that this dentifrice was able to
prevent the reduction of bond strength of brackets submitted to acid
challenge. This may be explained by the fact that fluoride particles avoided
the enamel demineralization by replacement of calcium and phosphate
around the bracket base, thus reducing the chances of premature debonding.

Dentifrices with 1450 ug F'/g presented similar outcomes as the
positive control group (G2), dental specimens without pre-treatment, when
submitted to the acid challenge. It may be inferred that, despite the regular
fluoride concentration, this was not enough to have a significant influence,
avoiding the reduction of bond strength of brackets after the shear bond
strength test. This suggests that high fluoride concentration (5000 ug F/g)
was able to re-mineralize the enamel around the bracket, avoiding the
premature debonding.

This study used photographs of specimens after debonding of brackets
and the area of adhesive material bonded to the tooth was calculated with the
aid of a guide ruler on the software Adobe Photoshop CS5. Many studies
employ the Adhesive Remnant Index to evaluate the type of failure occurring
after the shear bond strength testing.’**?3"3%2Even though this method is
widely used, it is not able to accurately demonstrate the quantity of adhesive

material bonded to the tooth. These results demonstrated that, in most
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specimens, the adhesive material bonded on the tooth was greater than 7
mm?. This reveals that, even though enamel demineralization impaired the
bonding of brackets, failures substantially occur at the interface between
bracket and adhesive material. Also, excessive bonding of bracket is not
interesting because this bracket must be removed later, and a strong bonding
may impair its removal and cause enamel cracks.**Then, the null hypothesis
was partially rejected and because of limitations in this study these effects

should be evaluated in further studies.

Conclusion
o Dental erosion significantly reduced the bond strength

values of orthodontic brackets;

o The high fluoride dentifrice was able to prevent the

reduction in bond strength values of brackets submitted to acid challenge.
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Scheme 1. Experimental groups were divided according to the dentifrices and acid challenge

over the time.
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Figure 1. Photograph for analysis of the total area of adhesive bonded to the tooth after
debonding of the bracket. Note that a scale was used to serve as reference for the digital
scale. Thereafter, the area was calculated on the software Adobe Photoshop CS5.
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Figure 2. Bond strength values of groups submitted to the shear bond strength test. Different
letters indicate statistical difference (one-way ANOVA and post-hocTukey tests, p<0.05).
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Figure 3. Values in mm? of adhesive material bonded to the tooth after debonding of brackets.
Different letters indicate statistical difference (Kruskal-Wallis and post-hoc Dunn’s tests,
p<0.05).
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Considerac0Oes Finais

A erosao dental € um dos fatores que pode interferir negativamente na
retencdo de braguetes ao esmalte. Ela é definida como a perda dos minerais
constituintes do dente por acdo de acidos que nao sdo oriundos de
bactérias.9?°

Algumas bebidas acidas tém provocado desmineralizacdo do esmalte
ao redor do braguete devido ao seu pH abaixo do nivel critico (pH< 5,5) e
isso tem contribuido para a perda de retencéo dos braquetes pela presenca
de infiltragdo marginal >
O uso de substancias com alta concentracdo de flior tem sido uma

23

opcdo para evitar a desmineralizacdo do esmalte,” apesar de estudos

mostrarem que o fldor pode interferir negativamente na colagem dos
braquetes.?*2®

No capitulo 1 deste estudo foram avaliados os efeitos de dentifricios
com concentracfes regular e alta de fluoretos sobre a resisténcia ao
cisalhamento de braguetes submetidos a desafios &cidos. Os resultados
mostraram que o dentifricio com alta concentracdo de fluoreto preveniu a
diminuicdo dos valores de resisténcia de braquetes expostos aos desafios
acidos. Este efeito é obtido gracas a remineralizacdo do esmalte ao redor dos
braquetes, pela deposicdo de particulas fluoretadas, jA constatada em
estudos prévios.?%° O dentifricio com concentracéo regular de fluoreto nao

influenciou de forma significante a resisténcia dos braquetes apés os desafios

acidos.
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A quantidade de material adesivo colado ao dente ap6s a descolagem
dos braquetes também foi avaliada. Para esta avaliacdo foram utilizadas
fotografias dos espécimes ap0s a descolageme a area de material adesivo
colado ao dente foi calculada com a ajuda de uma régua-guia no software
Adobe Photoshop CS5. Outro método para avaliagdo seria o Indice de

30,31,32

Remanescente de Adesivo, amplamente utilizado, porém ele néo

demonstra com acurécia a quantidade de material adesivo colado ao dente,
pois € realizado pela atribuicdo de escores a quantidade de adesivo
remanescente. A falha ocorreu com maior frequéncia na interface braquete-

adesivo, o0 que é desejavel, pois diminui o risco de trincas no esmalte quando

do procedimento de descolagem.*®
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Conclusao

Concluiu-se, com este estudo in vitro, que os valores de resisténcia
adesiva de braquetes ortodbnticos sdo significativamente reduzidos pela
erosdo dental. O dentifricio altamente fluoretado preveniu uma reducdo nos
valores de resisténcia de unido dos braquetes,em relacdo ao dentifricio de

concentracao regular, quando estes foram submetidos a desafios acidos.
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Material e Métodos

Preparacdo dos espécimes

Noventa e seis incisivos bovinos permanentes foram coletados e suas
coroas foram separadas das raizes, limpas com curetas periodontais e
armazenadas agua destilada por um periodo maximo de seis meses numa
temperatura de 15°C. Os procedimentos forma realizados seguindo o
protocolo especifico TR 11405 estabelecido pela International Organization
for Standardization (ISO). ' As coroas foram incluidas em resina acrilica
guimicamente ativada (Jet Classico, Sado Paulo, SP, Brasil) em moldes de
PVC (20mm diametro, PVC Amanco, Joinville, SC, Brasil), mantendo as
faces linguais imersas.

As faces vestibulares das coroas foram limpas com pasta profilatica
nao-fluoretada por dez segundos e enxaguadas pelo mesmo periodo.

Pré-tratamento

Os grupos testados foram:

e G1 - (controle negativo) (n=24) tratamento com &agua destilada e
nenhum desafio acido;

e G2 - (controle positivo) (n=24) tratamento com agua destilada e
submetido a desafios acidos;

e G3 - (n=24) tratamento com dentifricio (Duraphat® dentifrice,
5000 ug F /g, Colgate Palmolive) e submetido a desafios acidos;

e G4 - (n=24) tratamento com dentifricio (Colgate Tripla Ac&o®
dentifrice, 1450 ug F /g, Colgate Palmolive) e submetido a desafios

acidos.
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Cada espécime foi imerso em dentifricio (diluicdo: 3g e dentifricio/ 10ml de
agua destilada, chegando a 153¢g de dentifricio/ 510ml de agua destilada) por
trés minutos em temperatura e pH controlados sob constante agitacao,
usando um agitador magnético (IKA® C-MAG MS10, IKA®WerkeGmbH&
Co.KG/ Alemanha).

Os ciclos de tratamento foram conduzidos por sete dias, duas vezes por
dia. Depois do tratamento, os espécimes foramcuidadosamente enxaguados

com agua destilada(Figura 1).

Figura 1. a) dentes bovinos; b) profilaxia do espécime; c) dentifricio com concentracdo
regular de fluoreto; d) dentifricio com alta concentracdo de fluoreto; e) pré-tratamento do
espécime.

Colagem dos braguetes

Braquetes metalicos para incisivos superiores (Morelli, Sorocaba,
Brasil) com base de 14mm? de area foram usados em todos os espécimes. O

aspecto vestibular das coroas foi condicionado com acido fosférico a 35%

51



(Ultraetch, Ultradent, EUA) por 20 segundos, enxaguados com agua e secos
por jatos de ar. O primer da Transbond XT (Unitek, Landsberg, Alemanha) foi
aplicado seguindo as orientacdes do fabricante. Entdo, o material de colagem
(Transbond XT, Unitek, Landsberg, Alemanha) foi aplicado na base do
braquete, o conjunto foi posicionado sobre o aspecto vestibular da coroa e
uma forga padronizada de 500g foi aplicada e controlada por um tensiometro.
O excesso de material foi removido com uma sonda exploradora (Duflex, Juiz
de Fora, MG, Brasil).

Todos os procedimentos foram realizados pelo mesmo operador. Cada
braquete foi fotopolimerizado a uma distancia de 1mm da base do braguete a
ponta do fotopolimerizador por 40 segundos, sendo dez segundos em cada
lado do braquete. Os espécimes foram, entdo, armazenados em agua

destilada (37°C, 24 horas).

Procedimentos para erosdo dental (intervalos dos desafios acidos)

Os espécimes foram suspensos em dois béqueres usando varas de
plastico. Doze espécimes foram suspensos em cada béquer de 1L contendo
600ml de suco de laranja (Del Valle, Americana, Brasil) (pH 3,5+0,03)(Figura
2). O suco de laranja foi gentilmente agitado por um agitador magnético (IKA®
C-MAG MS10, IKA®WerkeGmbH& Co.KG/ Alemanha) por 15 minutos. Os
espécimes foram removidos do suco de laranja e enxaguados
cuidadosamente com 15 ml de agua destilada, removendo o excesso acido
de sua superficie.

Os ciclos acidos foram realizados durante sete dias. Doze espécimes

em cada grupo (G2 a G4) foram expostos a trés ciclos por dia (subgrupo a) e
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a outra metade dos espécimes foram expostos a seis ciclos de desafio 4cido
por dia (subgrupo b) (15 minutos para cada ciclo). Os espécimes foram
armazenados em saliva artificial durante o repouso (2 horas).

No Grupo 1, os espécimes foram guardados em 600ml de &gua

mineral sem gas sob constante agitacéo por trés minutos.

Figura 2: ciclo de desafio &cido sobre o agitador magnético

Armazenamento noturno

Os espécimes foram armazenados em saliva artificial sob temperatura
e pH controlados. A saliva artificial foi preparada como segue: 0,5 mmol/l
Ca(NOs3), 4H,0; 0,9 mmol/l Na,HPO,4 2H,0; 150 mmol/l KCI; 0,02 mol/l
H,NC(CH,0OH)3; (TRIS); 0,05 ug/ml NaF, pH 7,0. A saliva artificial também foi

usada entre os ciclos(Figura 3).
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Figura 3: saliva artificial utilizada entre os ciclos e no armazenamento noturno.

Testes de resisténcia (Resisténcia ao cisalhamento)

Para o teste de resisténcia, uma forga ocluso-gengival foi aplicada pela
maquina de ensaios mecanicos sobre a superficie superior do braquete entre
as aletas superiores e a base do braquete, a uma velocidade de 0,5 mm/min.
A forca requerida para descolar o braquete foi mensurada em Newton (N) e a
resisténcia ao cisalhamento foi calculada pela diviséo do valor da for¢a pela

area da base do braquete (1 MPa = 1 N/mm?) (Figura 4).

Figura 4: teste de cisalhamento na maquina de ensaios mecanicos.
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Andlise do adesivo colado ao dente ap6s a descolagem dos braquetes

Apbs a resisténcia ao cisalhamento, os espécimes foram fotografados
com camera digital (D90, Nikon, Téquio, Japdo) conectada a uma lente de
100 mm (Nikon VR, Nikon, Téquio, Japdo). Uma régua calibrada foi usada
nas fotografias para servir de escala proporcional. Depois disso, a area de
adesivo colado ao dente foi calculada no software Adobe Photoshop CS5

(Adobe Systems Incorporated, Séo Francisco, EUA) (Figura 5).

Figura 5: remanescente de adesivo no dente apés procedimentos de descolagem.

Andlise estatistica

O teste de normalidade Shapiro-Wilk e o teste de homogeneidade
Levene foram aplicados para os dados dos testes de resisténcia e para 0s
dados da area de adesivo colado no dente. Os dados de resisténcia apos
a descolagem dos braquetes tiveram distribuicdo normal e em caso de
diferenga significante eles foram analisados pelo teste ANOVA de um
critério e teste de Tukey para comparac¢des mdultiplas (P<0,05). A area de
adesivo colado ao dente apds descolagem ndo passou por teste de
normalidade e foi submetido aos testes de Kruskal-Wallis e de Dunn para

multiplas comparacdes (P<0,05).
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TABELAS

Tabela 1. Média, desvio padrdo, minimo, maximo e intervalo de confianca de 95% dos
valores de resisténcia de unidao apoés os testes de cisalhamento (Mpa).

Grupo Média(desvi Minimo Méaximo I.C. 95%
opadréao)
Gla 12,35 (3,19) 9,76 19,70 13,04; 17,16
G1lb 11,10 (2,72) 9,72 18,87 12,75; 16,38
G2a 10,76 (1,58) 7,61 13,34 9,74; 11,66
G2b 11,03 (2,12) 8,17 14,69 9,68; 12,38
G3a 12,64 (2,58) 9,18 16,70 11,00; 14,28
G3b 13,31 (2,50) 9,86 17,73 11,80; 14,82
G4a 10,82 (2,95) 4,95 16,11 9,11; 12,53
G4b 9,60 (2,74) 3,75 14,11 8,01; 11,19

Tabela 2. Média, desvio padrdo, minimo, méximo e intervalo de confiangca de 95% dos
valores em mm? do material colado ao dente apos a descolagem dos braquetes.

Grupo Média(desvi Minimo Méaximo I.C. 95%
opadréo)

Gla 11,43 (0,62) 10,50 12,55 10,98; 11,87
G1b 11,97 (0,65) 10,90 13,23 11,50; 12,44
G2a 11,88 (2,30) 5,38 13,20 10,23; 13,53
G2b 10,53 (0,73) 9,48 11,81 10,01; 11,06
G3a 8,74 (1,40) 6,31 11,06 7,74;9,75
G3b 6,84 (3,88) 0,05 10,37 4,07; 9,62
G4a 8,09 (2,94) 1,42 10,79 5,98; 10,21
G4b 10,56 (0,58) 9,60 11,32 10,14; 10,98
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