
RESUMEN
Las fallas de adhesión se producen por la existencia de la
biopelícula en la superficie del órgano dental, ya que es
impermeable y no permite el contacto en muchas áreas, de
manera que disminuye el efecto del grabado ácido; el cual
tiene la capacidad de disolver selectivamente los tejidos
calcificados, pero no parece eliminar la biopelícula en la
superficie dental, por lo tanto, no se lleva a cabo la suficiente
fuerza de adhesión en la interfase diente-bracket. 
El objetivo es comparar la eficiencia en la adhesión de los
brackets con el empleo de dos métodos de pre-tratamientos de
la superficie del esmalte, el hipoclorito de sodio vs. peróxido
de hidrógeno.
Estudio comparativo, transversal, in vitro. Se evaluaron 75
premolares extraídos con fines ortodóncicos, tres grupos de 25

dientes, asignados aleatoriamente con alguna de las dos
técnicas de pre-tratamiento al esmalte, hipoclorito de sodio al
5.25%, peróxido de hidrógeno al 3.5% y un grupo control.
La técnica de pre-tratamiento al esmalte más eficiente para la
fuerza de adhesión a los brackets fue el hipoclorito de sodio,
con una media de 17.15 (Kg/F), se observaron diferencias
significativas inter-grupos (p= 0.001). Las pruebas post hoc
para las fuerzas de adhesión mostraron diferencia estadística -
mente significativa para la técnica de hipoclorito de sodio/
grupo control (p=.001). 
La utilización de hipoclorito de sodio ayuda a mejorar la
adhesión de los brackets en la superficie del esmalte.

Palabras clave: esmalte dental; grabado dental; hipoclorito 
de sodio.

ABSTRACT
Bond failures are produced by the existence of biofilm on the
tooth surface. Because biofilm is impermeable, it prevents
contact in many areas, reducing the etching effect which
selectively dissolves calcified tissues but does not seem to
eliminate biofilm from the tooth surface, and thus the bond
between the tooth and the bracket is not strong enough.
The aim of this study is to compare bracket bonding efficiency
with two dental surface pretreatments: sodium hypochlorite vs.
hydrogen peroxide techniques.
This was a cross-sectional, comparative, in vitro study.
Seventy-five premolars extracted for orthodontic purposes
were evaluated. They were divided into three groups of 25 teeth

and assigned randomly toone of the pretreatment techniques
(5.25%sodium hypochlorite or 3.5% hydrogen peroxide) or to
a control group. 
The most efficient pretreatment technique for bonding to
brackets was sodium hypochlorite, with an average of 17.15
(kg/F). Significant differences were observed between groups
(p=0.0001). The post hoc bond strength test showed statistically
significant differences between the sodium hypochlorite
technique and the control group (p=0.0001).
The sodium hypochlorite technique improves bracket adhesion
to tooth enamel. 
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INTRODUCTION
Problems with bonding, such as bracket detachment,
are common in clinical practice, delaying the treatment
and ultimately causing enamel demineralization1.

Bonding quality is diminished by the presence of
biofilm on the tooth surface, therefore it is important
to use mechanical or chemical prophylaxis on teeth
before etching the enamel, in order to remove the
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biofilm and thus increase the surface energy of the
substrate2,3.
There are different opinions regarding whether
enamel should be pre-treated, and many different
preferences regarding the agent to be used for
conditioning the enamel before any treatment4,5. The
conventional technique for bracket placement
consists exclusively of enamel etching, which can be
achieved by demineralization with acid. Nowadays,
pretreatment is recommended using physical abrasive
methods such as pumice stone to eliminate biofilm
and prevent continuous bracket detachment, or the
use of sodium hypochlorite by depolarization or
hydrogen peroxide to prepare the enamel surface6-10. 
The solvent and antimicrobial activity of sodium
hypochlorite is principally due to its ability to oxidize
and hydrolyze cell proteins, to release chlorine to
form hypochlorous acid in the long term, and its
osmotic ability to draw fluids out of cells1,11-14.
Deproteinization is the removal of collagen from
the previously conditioned surface by the use of
substances capable of dissolving the protein con-
tent (NaOCI). It has been demonstrated as a way
to minimize the sensitivity of the hybridization
technique, consequently fostering adequate mar-
ginal seal without altering bond strength2-4,13-16.
NaOCl is a non-specific proteolytic agent which
removes organic components from the dentin,
such as superficial destabilized collagen and the
remnant smear layer from the etching, changing
the chemical composition and leaving many
exposed hydroxyapatite crystals in this depro-
teinized substrate1,17,18. 
Another enamel pretreatment method is hydrogen
peroxide application, as a result of which oxygen
and bleaching agents are retained in the enamel.
Little is known about the effects of one application
on the bonding to enamel 1, 19,20.

MATERIAL AND METHODS
This study was approved by the Master’s Program in
Stomatological Science in Orthodontics at the Faculty
of Stomatology of the Benemeritus Autonomous
University of Puebla and the Ethics Committee. The
study was conducted at the dental biomaterials
laboratory of the Faculty of Stomatology of the
Autonomous University of Puebla, México, in
February 2012. 
It was a cross-sectional, comparative, in vitro study.
Seventy-five premolars extracted for orthodontic

purposes were evaluated. They were divided into
three groups of 25 teeth, which were randomly
assigned toone of the pretreatment techniques
(5.25%sodium hypochlorite or 3.5% hydrogen
peroxide)orto a control group. 
A pilot test was performed before the definitive
procedure, in order to adjust the shear test technique.
The teeth indicated for orthodontic extraction were
collected, kept in plastic containers of bidistilled
water in a 41x35x30cmculture oven at 36°C, in order
to replicateoral moisture and temperature conditions.
The teeth were placed in transparent acrylic cubes
(Nictone) with parallel walls, leaving the cervical
third of the root free. Three groups of 25 teeth each
were formed, by assigning them randomly to one
of the pretreatment techniques: 5.25%sodium
hypochlorite, 3.5% hydrogen peroxide, or to a
control group with37% phosphoric acid, each for
15 seconds.
A thin layer of primer (3M McMark) was applied to
the pretreated surface with a microbrushand spread
with air from a triple syringe for about 3 seconds. A
metallic MBT Gemini prescription bracket (3M
Unitekal) was used and Transbond Xt resin (3M
Unitek) applied on its mesh. A bracket was placed
on the vestibular surface of each tooth using forceps
(Ormco), and excess resin carefully removed.
Theresin was immediately photopolymerized with a
CuringLight XL 300 lamp (3M) for 20 seconds (10
on the mesial side and 10 on the distal side of the
bracket).
Thetreated teeth were kept in the 41x35x30cm
culture oven at 36°C inplastic containers with
bidistilled water for 72 hours, after which the shear
test was performed using a universal testing
machine (Instron model 4465, InstronCorp.; Canton
MA, USA) (Fig. 1) at a speed of 2.5mm per minute.
The results were recorded and plotted in Kg/cm2 by
the machine software. 

RESULTS
The results were analyzed by the statistical software
SPSS version 20. Descriptive statistics, average,
standard deviation of the numeric variables,
percentages, proportions of the ordinal variables
and inferential statistics ANOVA were performed. 
Average bond strengths according to placement
technique are shown in Table 1.
The models with sodium hypochlorite, hydrogen
peroxide and control group are shown in Figs. 1 and 2. 
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The results of the analysis of variance (ANOVA)
are shown in Table 2. Statistically significant
differences are observed between groups. 
Results of the post hoc test for bond strength showed
that the 5.25% sodium hypochlorite pretreatment
differs significantly from the other groups. Tables 3
and 4.

DISCUSSION 
The group treated with sodium hypochlorite had the
highest bond strength. Previous studies1,3,18,20-

23,have concluded that the use of 5.25% sodium
hypochlorite for 30 seconds to eliminate the
superficial collagen layer from the enamel surface
as a pretreatment method improves bond strength24.
Espinosa R et al.23 ,showed that the use of 5%
sodium hypochlorite for one minute followed by
phosphoric acid, improves bond strength, a result
which is consistent with this research. The sodium
hypochlorite technique for one minute was found
to be the most efficient1. 
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Fig. 1: Shear test using the Instron universal machine.

Fig. 2: Sample of pre-treatment according to the different
enamel conditioning techniques.

Table 1: Average bond strength for both placement 
techniques.

Technique s Median(Kg/P) SD CI (95%)

Hypochlorite / 25 17.15 3.28 15.79-18.50
Phosphoric Acid

Peroxide/ 25 14.27 3.13 12.98-15.56
Phosphoric Acid

Phosphoric Acid 25 12.99 5.13 10.87-15.11

s=sample, Kg/P=kilograms/Power, SD=Standard Deviation, 
CI=Confidence Interval.

Table 2: Average differences between groups using 
ANOVA (analysis of variance).

Sum of df Quadratic F Significance
Squares Media (p)

Between 226.181 2 113.090 7.220 *0.001
groups

Within 1127.771 72 15.663
groups

Total 1353.952 74

df=degrees of freedom, F=statistic, p=significance

Table 3: Results of post hoc tests for membership.

Group Group Significance

TestTukey Hypochlorite Peroxide 0.033
Control 0.001

Peroxide Hypochlorite 0.033
Control 0.492

Control Hypochlorite 0.001
Peroxide 0.492

Scheffé Hypochlorite Peroxide 0.043
Control 0.002

Peroxide Hypochlorite 0.043
Control 0.525

Control Hypochlorite 0.002
Peroxide 0.525

Bonferroni Hypochlorite Peroxide 0.037
Control 0.001

Peroxide Hypochlorite 0.037
Control 0.773

Control Hypochlorite 0.001
Peroxide 0.773

Table 4: Results of post hoc tests for membership.

Significance (p)

Dunnett´s t (bilateral) Hypochlorite Control 0.001
Peroxide Control 0.418
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Our study observed lower bonding efficiency with
peroxide; however, little is known of the effects on
bonding to enamel when it is applied once, even when
the amount is minimum in quantity, which turns out
to be dependent on the time elapsed. Peroxide was
used for its antiseptic and biofilm stripping action at a
3.5% concentration, which is why no article about the
use of peroxide as pretreatment method for the
bracket cementation was found. 

Based on the results of this study, it may be
concluded that 5.25% sodium hypochlorite as a
pretreatment agent for the enamel significantly
increases the bond strength for brackets and any type
of resins on the surface of the enamel. Therefore,
this method is recommended for better etching
outcomes. Further studies are required to assess the
use of hydrogen peroxide accurately before it is used
as an alternative pretreatment method. 
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