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Purpose: Evaluate the shear bond strength of a self-etching system to enamel pretreated

with ozone and its type of fracture.

Matherial and methods: Thirty sound bovine incisors were bisected and polished just before

the  application of the adhesive system. The adhesion area was limited to a 3-mm diameter.

The  specimens were randomly assigned to the experimental groups (n = 15) and compos-

ite  resin cylinders were added to the tested surfaces, after the application of the adhesive

according to the manufacturer’s instructions. Group G1 (AdheSE® with ozone) was previ-

ously prepared with ozone gas from the HealOzone unit (Kavo®) for 20 s, groups G2 (AdheSE®)

was  used as control. The specimens were stored in distilled water for 24 h at 37 ◦C with 100%

humidity, before being thermocycled. The type of fracture was analyzed under scanning

electronic microscope and the data were submitted to Shapiro–Wilk, Student’s t-test and

Chi-squared statistical analyses.

Results: The mean bond strengths were G1: 15.0 MPa (77.8% of adhesive fractures between

enamel and adhesive) and G2: 13.1 MPa (36.4% of adhesive fractures between enamel and

adhesive).

Conclusion: The shear bond strength of a self-etching system was not influenced by the

previous application of ozone gas.

©  2012 Sociedade Portuguesa de Estomatologia e Medicina Dentária. Published by

Elsevier España, S.L. All rights reserved.
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Objectivo: Avaliar as forças de resistência adesiva de um sistema adesivo auto-condicionador

no esmalte pré-tratado com ozono e o tipo de fractura.

Material e métodos: Trinta incisivos hígidos de origem bovina foram seccionados de forma a

separar a coroa da raíz e polidos antes da colocação do sistema adesivo. A área de adesão

foi limitada a 3 mm de diâmetro. Os espécimes foram aleatoriamente divididos (n = 15) e

cilindros de resina composta foram adicionados às superfícies de teste após cada sistema

adesivo ter sido aplicado de acordo com as instruções do fabricante. O grupo G1 (AdheSE®

com ozono) foi condicionado com gás de ozono gerado pelo aparelho HealOzone (Kavo®),
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durante 20 segundos, G2 (AdheSE®) funcionou como controlo. Os espécimes foram mantidos

em  água destilada durante 24 horas numa estufa a 37 ◦C com 100% de humidade, antes

da  termociclagem. O tipo de fractura analisado ao MEV e os dados submetidos à análise

estatística Shapiro–Wilk, Student’s t-test e Chi-squared.

Resultados: As médias de resistência adesiva foram: G1:15,0 MPa (77,8% de fracturas adesivas

entre o esmalte e o adesivo) e G4: 13,1 MPa (36,4% de fracturas adesivas entre o esmalte e o

adesivo).

Conclusão: Os valores de resistência adesiva do sistema adesivo auto-condicionador não

foram influenciados pela aplicação prévia de gás de ozono.

©  2012 Sociedade Portuguesa de Estomatologia e Medicina Dentária. Publicado por Elsevier

España, S.L. Todos os direitos reservados.

Introduction

Currently, it is not possible to assure that a tooth cavity is
bacteriologically aseptic, thus an antibacterial treatment of
the dental surface previous to restoration has been advised.1

Indeed, some authors have started to apply Ozone as a disin-
fecting agent.2 Ozone, with its antibacterial action due to its
strong oxidizing activity, is an important disinfecting agent.3–5

Recent research reveals the bactericidal action of ozone
against Streptococcus mutans and other bacteria commonly
found in cervical caries.5,6 However, there are very few data
concerning its effect on dental adhesion.7 Previous studies
demonstrated that oxygen and other oxidant agents (such as
whitening agents) have a negative influence on bond strength
values of dental-enamel adhesives.

Resin–enamel adhesion is one of the most significant
advances in the history of Dentistry8 and it is used in our
days as a simple effective procedure, when using a total-etch
technique.9 Nevertheless, the enamel etching concept has
been improved through the years and new adhesive systems
have been developed and released.10,11

Self-etching systems were developed to simplify and elim-
inate some of the clinical steps associated to total-etch.11

Self-etching adhesives are based on acidic monomers that
simultaneously condition and prime enamel.12 The primer
is applied on the enamel and resin tags are form. Smear
layer is dissolved and incorporated into the bonding process,
therefore the tooth no longer requires rinsing, as it does with
etch-and-rinse.13,14

One of the questions that arise is whether the acidic
monomer used in self-etch adhesive systems is capable of
promoting enamel demineralization, making it a reliable and
durable adhesion.15,16 Shear bond strength tests aim to estab-
lish a numeric value in order to determine how strong that
bond is.17 In addition, since no rinsing occurs after the appli-
cation of the self-etching, we may speculate that self-etch
systems are more  susceptible to Ozone residual oxygen.

This study aimed to determine whether ozone gas is safe
to use in bovine enamel regarding its effect on Shear Bond
Strength (SBS) when using a self-etching adhesive (AdheSE®,
Ivoclar vivadent AG, Liechtenstein).

Materials  and  methods

Thirty sound bovine incisors were extracted for no longer than
a month and kept in distilled water at 4 ◦C. After this period

of time, the teeth were kept in a 0.5% chloramine solution
for a week and bisected with a microtomer (Accuton-Struers,
Copenhagen, Denmark) to separate the crown from the root.
They were then polished with a 240-grit sandpaper to create
a flat surface and polished, again, with a 320-grit sandpaper
(Carbimet Buehler-met, Buehler, Lake Bluff, IL) to simulate the
smear layer just before the application of the adhesive sys-
tem. Polyester film (Mylar, Dupont Corp., DE,  USA), with a
3-mm diameter hole was used to restrict the adhesion area.
Specimens were randomly assigned to one of two  experimen-
tal groups (n = 15) and composite resin cylinders were bonded
to the tested surfaces, after the application of the adhesive
according to the manufacturer’s instructions: AdheSE Primer
was applied with a brush. Once the surface was completely
coated, the primer was brushed into the entire surface for
another 15 s. The total reaction time was not shorter than
30 s. The primer was dispersed with a strong stream of air
until the mobile liquid was no longer visible. Then, AdheSE
Bond was applied and dispersed with a weak stream of air and
polymerized for 10 s. Group G1: AdheSE® with ozone (Ivoclar
vivadent AG, Liechtenstein) was conditioned for 20 seconds
with ozone gas from the HealOzone unit (Kavo®, Germany)
using a 5-mm delivery cup (green). Groups G2 (AdheSE®) was
used as control, not receiving ozone before the application
of the adhesive system. The adhesive materials used in this
study are listed in Table 1 along with the manufacturers’ com-
positions, batch numbers and codes. After this application,
specimens were kept in distilled water for 24 h at 37 ◦C with
100% humidity (Hemmet, Schwabach, Germany) in order to
obtain the maximum resin polymerization, before being ther-
mocycled (Aralab, mod  200E, Cascais, Portugal) for 500 cycles at
5◦ and 55 ◦C for 20 s18 in each bath and submitted to shear test-
ing at a crosshead speed of 0.5 mm/min  (Instron, model 4502,
series H3307, Instron Ltd, Bucks, England). The type of fracture
was analyzed under SEM (JEOL JSM 6301F, Tokyo, Japan). Frac-
tures were classified by a single experienced investigator, as
either adhesive, cohesive (resin or enamel) or mixed19 and the
data were submitted to Shapiro–Wilk, to evaluate the normal-
ity and Student’s t-test to compare both groups. Chi-squared
statistical analyses were used to compare the type of fractures.

Results

The mean Shear Bond Strengths (SBS) shown in Fig. 1 were
G1: 15.0 MPa (77.8% of adhesive fractures between enamel
and adhesive) and G2: 13.1 MPa (36.4% of adhesive fractures
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