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The effect of 1%, 3% and 5% EGTA (ethylene glycol-bis-(b-amino-ethyl ether) N,N,N",N"-tetra-acetic acid) on the microhardness of

root dentin of the cervical third of human teeth was studied. Five newly extracted maxillary incisors were sectioned transversdly at the

cementoenamel junction, and the crowns were discarded. The roots were embedded in blocks of high-speed polymerized acrylic resin

and cut transversely into 1-mm sections. The second section of the cervica third of the root of each tooth was sectioned and divided

into four parts. Each part was placed on an acrylic disc that was used as a base for microhardness measurement. Fifty microlitersof 1%

EGTA, 3% EGTA, or 5% EGTA were applied to the dentin surface. Deionized and distilled water was used as control. Dentin

microhardness was then measured with aload of 50 g for 15 s. Statistical analysis showed that the three concentrations of the chelating

solution EGTA significantly reduced dentin microhardness when compared with water (ANOVA, p<0.01), and that there was a
statigticaly significant difference among the three solutions (Tukey test, p<0.05).
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INTRODUCTION

Endodontics is based on opening, cleaning, dis-
infecting, shaping and sedling the root cana system.
Biomechanical preparation is essential for successful
endodontic treatment and aims at cleaning and shaping
root canals using irrigating solutions and suction. In-
strumentation, one of the fundamental steps for the
success of endodontic treatment, cannot be separated
from the chemical procedure because, combined, these
lead to successful endodontic therapy. There are many
reasons for the use of chemical substances during bio-
mechanical preparation such as variation of the root
cana system internal anatomy where instrumentation is
impaired dueto difficulty of penetration of theseinstru-
mentsin all root walls (1).

Literature shows the importance of smear layer
removal during or after the biomechanical preparation
of the root cana with the association of chelating or
chemical solutions and recently with the use of laser

(2). The chelating solution EDTA was proposed by
@stby (3) to substitute the use of strong acidsin atresic
root canal decalcification, and more recently, EGTA
was recommended (4,5). EGTA has been used in medi-
cine to obtain calcium-free environments (6-8). Spe-
cific calcium chelators such as EGTA have a more
precise action on calcium ions leading to studies on the
use of these as irrigating solutions during root cand
biomechanical preparation.

Thus, the objective of this study wasto evaluate
in vitro the chelating effect of EGTA in different con-
centrations (1, 3 and 5%) on root dentin microhardness.

MATERIAL AND METHODS

Five recently extracted human maxillary inci-
sors were sectioned transversely at the cementoenamel
junction and the crownswere discarded. Therootswere
fixed in acrylic resin blocks and cut transversely in 1-
mm sections. Three sections of each third were aob-
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tained. After removing the acrylic resin, the second
cervica section was divided into four parts. Each part
was set in acrylic resin, with the cervica sidefacing up.
The samples were then treated with 50 ul of 1 of 4
solutions for 5 min using amicropipette: i) distilled and
deionized water (contral), ii) 1% EGTA (SigmaChemi-
cal Company, St. Louis, MO) (5), iii) 3% EGTA (Sigma
Chemical Company), andiv) 5% EGTA (SigmaChemi-
cal Company).

A Vicker’'s (Wolpert, Ludwigshafen, Germany)
apparatuswith a50-g load applied for 15 swas used for
dentin hardness measurement (9). A total of 12
microhardness measurements were made on each sec-
tion, and the means were calcul ated.

Statistical analysis was conducted using para-
metric analysis of variance. When significance was
detected, the Tukey test was used to determine statisti-
cal differences among the solutions.

RESULTS

The means obtained from the 12 measurements
of each of the 5 samples representing dentin
microhardness in different areas of the dentin ranged
from 37.72 to 51.64 for water, 32.28 to 43.44 for 1%
EGTA, 28.72 to 37.40 for 3% EGTA, and 26.16 to
31.58 for 5% EGTA.

Parametric analysis of variance showed a statis-
tical significance (p<0.01) for the softening effects of
the solutions. The Tukey test showed statistically sig-
nificant differences(p<0.05) among the solutions. deion-
ized and distilled water < 1% EDTAC < 3% EGTA <
5% EGTA.

DISCUSSION

Since McComb and Smith (10) introduced the
use of the scanning eectron microscope in Endodon-
tics, the influence of smear layer on the quality of
endodontic sealing has been studied by many research-
ers. Smear layer is a negative factor when sealing the
root canal because of its weak adherence to the root
canal walls hindering sealer adhesion. Thus, the con-
cern of removal before obturation to allow intimate
contact of the sealer with the dentin surface (2).

After @stby’s (3) proposal, the study of chelat-
ing solutionsin dentistry hasbeen exclusively related to
EDTA and citric acid. In Medicine, chelating solutions

are amply used and studied. The options are many and
currently solutions specific to calcium such as EGTA
are used (6-8).

The present study evaluated the effect of EGTA,
which specificaly chelates calcium, in different con-
centrations on root dentin microhardness, and evalu-
ated its physical-chemical properties and its use as an
irrigating solution in Dentistry. The different concen-
trations of EGTA were produced in neutral pH, based
on the @stby (3) study and distilled and deionized water
was used as control because it does not interfere with
dentin microhardness.

Cruz Filho et a. (5) reported that 15% EDTAC
and 1% EGTA similarly reduce root dentin
microhardness. Thus, thereis no difference in the indi-
cation of either for dentin tissue demineralization. Calt
and Serper (4) evaluated 17% EGTA associated with
5% sodium hypochlorite and concluded that EGTA
opens dentin canaliculi and removes smear plug. They
also reported that EGTA is an aternative chelating
agent for smear layer removal.

We believe that if low concentrations have the
same effect as high concentrations, they should be
preferred. Since EGTA has a satisfactory effect when
compared to EDTA on dentin microhardness, it must
be determined if a concentration less than 17% aso
removes smear layer.

Further studies should be carried out concerning
EGTA beforeit canbeused securely inclinical practice
and its properties need to be better understood.

RESUMO

Cruz-Filho AM, de Paula EA, Pécora JD, Sousa-Neto MD.
Efeitodo EGTA emdiferentes concentragBes sobreamicrodureza
da dentina. Braz Dent J 2002;13(3):188-190.

Estudou-se o efeito da solugdo de EGTA (&cido bis(2-aminoetil)

etilenoglicol-N,N,N’,N’-tetraacético) a 1, 3 e 5% sobre a
microdureza da dentina radicular, no tergo cervical de dentes
humanos. Utilizaram-se 5 incisivos centrais superiores recém-

extraidos. Os dentes foram seccionados transversalmente na
juncdo esmalte/cemento eascoroasforam desprezadas. Asraizes
foram incluidas em blocos de resina acrilica de rapida
polimeri zag&o, col ocadas em umamaquinade corte e seccionadas
transversalmente de 1 em 1 milimetro. O segundo corte do terco
cervical daraiz de cadadentefoi selecionado parao experimento.

Cadacortefoi dividido em quatro partes sendo que cada partefoi
colocada sobre um disco de acrilico, que serviade suporte paraa
medida de microdureza. Aplicou-se 50 pl da solugéo teste du-

rante cinco minutos sobre cada superficie de dentina. Agua
destilada e deionizadafoi utilizadacomo controle. A microdureza
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da dentinafoi medidaem um aparelho de dureza Vickers com 50
gramas de cargae 15 segundos de aplicacdo. A andlise estatistica
dos resultados mostrou que as 3 solugdes quelantes reduziram
significantemente a microdureza da dentina quando comparado
com aagua. As soluctes de EGTA a1, 3 e 5% apresentaram-se
estatisticamente diferentes entre S.

Unitermos: microdureza da dentina, solugfes quelantes, EGTA.
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