147

ANTIMICROBIAL ACTIVITY OF ENDODONTIC SEALERS BASED
ON CALCIUM HYDROXIDE AND MTA

Juliane M. G. Tanomaru'!, Mario Tanomaru-Filho!, Juliona Hotta!,
Evandro Watanabe?, Izabel Y. [to?

'Restorative Dentistry, Araraquara Dental School, SGo Paulo State University (UNESP),
Araraquara, SP, Brazil.
2Microbiology. Ribeirdo Preto Pharmaceutics School, University of SGdo Paulo (USP),
Ribeirdo Preto, SP, Brazil.

ABSTRACT

The aim of this study was to evaluate the antimicrobial activi-
ty of a new root canal sealer containing calcium hydroxide
(Acroseal) and the root canal sealer based on MTA (Endo
CPM Sealer), in comparison with traditional sealers
(Sealapex, Sealer 26 and Intrafill) and white MTA-Angelus,
against five different microorganism strains. The materials
and their components were evaluated after manipulation,
employing the agar diffusion method. A base layer was made
using Miiller-Hinton agar (MH) and wells were made by
removing agar. The materials were placed into the wells imme-
diately after manipulation. The microorganisms used were:
Micrococcus luteus (ATCC9341), Staphylococcus aureus

(ATCC6538), Pseudomonas aeruginosa (ATCC27853), Can-
dida albicans (ATCC 10231), and Enterococcus faecalis
(ATCC 10541). The plates were kept at room temperature for
2 h for prediffusion and then incubated at 37°C for 24 h. The
results showed that Sealapex and its base paste, Sealer 26 and
its powder, Endo CPM Sealer and its powder, white MTA
and its powder all presented antimicrobial activity against all
strains. Intrafill and its liquid presented antimicrobial activity
against all strains except P aeruginosa and Acroseal was
effective only against M. luteus and S. aureus.

Key words: root canal filling material, antimicrobial activity,
Mineral Trioxide Aggregate.

ATIVIDADE ANTIMICROBIANA DE CIMENTOS ENDODONTICOS
A BASE DE HIDROXIDO DE CALCIO E MTA

RESUMO

O objetivo deste estudo foi avaliar a atividade antimicrobiana
do cimento endodontico contendo hidroxido de calcio (Acrose-
al) e do cimento a base de MTA (Endo CPM Sealer),
comparados com cimentos tradicionais (Sealapex, Sealer 26 e
Intrafill) e com 0 MTA-Angelus branco, sobre 5 diferentes espé-
cies de microrganismos. Os materiais foram avaliados logo
apos a manipulagdo, assim como seus componentes. O método
utilizado foi o de difusdo em agar. Uma camada base foi con-
feccionada usando agar Miiller-Hinton (MH) e pogos foram
formados pela remog¢do do agar. Os materiais foram colocados
nos pogos logo apos sua manipulag¢do. Os microrganismos usa-
dos foram: Micrococcus luteus (ATCC 9341), Staphylococcus

INTRODUCTION

The main goal of the root canal filling procedure is
to achieve a complete seal of the root canal system.
If this step fails, the results of the endodontic thera-
py may be compromised!?.

In search of materials with adequate biological
properties, the inclusion of calcium hydroxide in the

aureus (ATCC6538), Pseudomonas aeruginosa (ATCC27853),
Candida albicans (ATCC 1023) e Enterococcus faecalis (ATCC
10541). As placas foram mantidas na temperatura ambiente por
2 horas para pré-difusdo e entdo incubadas a 37°C por 24 h.
Os resultados demonstraram que o Sealapex e sua pasta base,
o Sealer 26 e seu po, o Endo CPM Sealer e seu po, o MTA bran-
co e seu po apresentaram atividade antimicrobiana sobre todas
as cepas avaliadas. O Intrafill e seu liquido apresentaram ag¢do
antimicrobiana sobre todos os microrganismos exceto P aeru-
ginosa e o Acroseal somente sobre M. luteus e S. aureus.

Palavras chave: material obturador de canal radicular, ativi-
dade antimcrobiana, Mineral Trioxido Agregado.

composition of endodontic sealer cements has been
proposed3-®.

The first calcium hydroxide-based endodontic cement
released was Sealapex. Holland & Souza®* demonstrat-
ed that this material presents excellent biocompa-
tibility when tested in dogs and monkeys and was able
to induce apical seal with mineralized tissue.

Vol. 21 N2 /2008 / 147-151

ISSN 0326-4815

Acta Odontol. Latinoam. 2008



148

J. M. G. Tanomaru, M. Tanomaru-Filho, J. Hotta, E. Watanabe, I. Y [to

Table 1: Root canal filling materials used in the study.
Material

Sealapex
Sealapex Base
Sealapex Catalizer

Acroseal
Acroseal paste A
Acroseal paste B

Sealer 26
Sealer 26 powder
Sealer 26 resin

CPM Sealer
CPM Sealer powder
CPM Sealer liquid

MTA Branco (white)
MTA Branco (white) powder
MTA Branco (white) liquid

Fossés, Cedex, France

Buenos Aires, Argentina

Angelus, Londrina, Brasil

Intrafill
Intrafill powder SSWhite, Rio de Janeiro, RJ, Brasil
Intrafill liquid

Table 2: Strains used as indicators of antimibrobial
activity, their source, and morphotype.

Microrganisms Source Morphotype
Micrococcus luteus ATCC 9341 cg+
Staphylococcus aureus ATTC 6538 cg+
Pseudomonas aeruginosa ATCC 27853 bg-
Candida albicans ATCC 1023 le
Enterococcus faecalis ATCC 10541 cg+

cg+: Gram-positive cocci; bg-: Gram-negative bacillus;
le:yeast

Other calcium hydroxide-based endodontic cements
were later developed. Sealer 26, which combines
epoxy resin with calcium hydroxide, has demon-
strated good sealing capacity’.
Acroseal, a sealer with a composition similar to
Sealer 26, was more recently released. Studies on
pH and calcium release have demonstrated that
Sealer 26 promotes less alkalinization of the medi-
um and lower calcium release than other calcium
hydroxide-containing cements, such as Sealapex*.
Similar results were observed for Acroseal’.
Among the newer materials, Mineral Trioxide
Aggregate (MTA) has been widely advocated in
endodontics for treatment of root perforations, pulp
capping, pulpotomy and retrograde fillings. MTA

Manufacturer

SybronEndo, Orange, CA, USA

Specialités-Septodont, Saint Maur-des-

Dentsply, Rio de Janeiro, RJ, Brasil

EGEO S.R.L. Bajo licencia MTM S.A.,

has an alkaline pH!'? and, according
to Holland et al.'’'?, its mechanism
of action is similar to that of calcium
hydroxide. Recently launched, Endo
CPM Sealer is a new MTA-based
endodontic cement indicated for root
canal sealing.

The introduction of endodontic
cements containing calcium hydrox-
ide and MTA warrants studies on the
antimicrobial effect of these materi-
als and their components, in order to
better understand the properties of
the cements and to determine which
component is responsible for each of
the effects observed. The aim of this
study was to evaluate the antimicro-
bial activity of a new root canal seal-
er containing calcium hydroxide
(Acroseal) and the root canal sealer
based on MTA (Endo CPM Sealer),
in comparison with traditional seal-
ers (Sealapex, Sealer 26 and Intrafill)
and white MTA-Angelus, against five different
microorganism strains.

MATERIALS AND METHODS

The source of the various root canal filling materi-
als is presented in Table 1. The morphotype and
source of the strains used as indicators of antimi-
crobial activity are presented in Table 2. The mate-
rials were evaluated in duplicate for antimicrobial
activity using the agar diffusion method.

The well method was conducted on double-layered
plates. The base layer was composed of 10.0 mL
sterilized Miiller-Hinton agar (MH; Difco, Detroit,
MI, USA) poured in 20 X 100 mm sterilized Petri
plates. After solidification, a 5.0 mL seed layer,
obtained by the addition of the inoculum at a con-
centration of 10° colony forming units/mL to 5.0 mL
of MH, was added. Thereafter, eight wells, 4 mm in
diameter (one for each material), were made by
removal of agar at equidistant points and then filled
immediately with the materials to be evaluated.

The root canal sealers were manipulated according
to the manufacturer’s instructions. The plates were
maintained at room temperature for 2 h for predif-
fusion of the materials, and then incubated at 37°C
for 24 h. After solidification, they were incubated
at 37°C for 30 min. The inhibition zones around the
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Table 3: Means of the inhibition zones (in millimeters)*.

Statistical analysis was not
performed due to the dif-

Microorganisms M. luteus  S.aureus P aeruginosa C.albicans E. faecalis ferent degrees of diffusion
ATl in agar of the various ma-
Sealapex 12 12 10 14.5 10.5 terials/cements. In this
Sealapex Base 16.5 16.5 12 17.5 10.5 context, the area of the inhi-
Sealapex Catalizer 0 0 0 0 0 bition zone does not neces-
:2;2222: paste A 1O0 1:(3).5 8 g g sary reﬂe Ct, the s.trength of
Acroseal paste B 12.5 16 0 0 6.5 the ant1m1crob%al. agept.
Sealer 26 175 18 125 9 105 Thus, the antimicrobial
Sealer 26 powder 14 11 10.5 11 14 activity of each material
Sealer 26 resin 0 0 0 0 0 was assessed by the pres-
CPM Sealer 20.5 19.5 15 16 12 ence (or absence) of an
CPM Sealer powder 14.5 10 16 8.5 9 inhibition zone, as report-
CPM Sealer liquid 10 7.5 6.5 0 0 ed in previous studies!s-”.
MTA (white) 17 16 14.5 14.5 15 The microorganisms uti-
MTA (white) powder 12 12.5 13 14 13.5 lized in this study included
m:;:ﬁ(;l’vmte) fiquid 23_3 12_5 8 1:_5 3 facultative bactferia and a
Intrafill powder 23 15 0 0 6 yeast. These microorgan-
Intrafill liquid 235 18 0 25 11.5 isms are predominant in

*Means of the duplicate assays

wells were then measured with a millimeter ruler
with accuracy of 0.5 mm.

RESULTS

Table 3 shows the antimicrobial activity of materi-
als tested and the mean diameter of the inhibition
zones in millimeters. The results showed that
Sealapex and its base paste, Sealer 26 and its pow-
der, Endo CPM Sealer and its powder, white MTA
and its powder presented antimicrobial activity
against all strains. Intrafill and its liquid presented
antimicrobial activity against all strains except P
aeruginosa, and Acroseal was effective only against
M. luteus and S. aureus.

DISCUSSION

The agar diffusion method used in the present study
is one of the most commonly employed techniques
to evaluate antimicrobial activity'3'4. The prediffu-
sion period, which consists of maintaining the
innoculated culture medium at room temperature
for 2 hours, is an important step to demonstrate the
antimicrobial activity of calcium hydroxide-based
materials, such as Sealer 26, Sealapex, and of MTA-
based cements. Our results were in accordance with
those obtained by Leonardo et al.'s, who employed
similar methodology.

persistent or refractory pe-

riapical lesions'®!°.

Our results showed that
Sealapex and its base paste, Sealer 26 and its pow-
der, Endo CPM Sealer and its powder, white MTA
and its powder presented antimicrobial activity
against all strains. The antimicrobial activity of cal-
cium hydroxide-based materials such as Sealapex
and Sealer 26 may be related to ionization with sub-
sequent release of hydroxide ions and rise in pH
levels, resulting in an unfavorable environment for
microbial growth*!3. This effect may be confirmed
by the antimicrobial action of both the base paste of
Sealapex and the powder of Sealer 26, which inclu-
de calcium oxide or calcium hydroxide in their
composition. Leonardo et al.’s, in a study with a
similar agar diffusion methodology, observed that
Sealapex and calcium hydroxide-based pastes pre-
sented antimicrobial action.
The antimicrobial activity of MTA was evaluated
by Torabinejad et al.?’, who detected its effective-
ness against some facultative bacteria. MTA-based
materials contain calcium oxide in their composi-
tion. When this substance is mixed with water, for-
mation of calcium hydroxide occurs, inducing a rise
in pH levels by dissociation of the calcium and
hydroxide ions, as demonstrated by Duarte et al.'’.
Antimicrobial effect was also observed for MTA
powder and Endo CPM Sealer, which contain cal-
cium oxide in their formulation, confirming that
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calcium oxide plays a role in the antimicrobial
activity of these materials.

Therefore, the antimicrobial activity of MTA and
Endo CPM Sealer may be associated to their ele-
vated pH. Torabinejad et al.?° observed an initial pH
of 10.2 for MTA, rising to 12.5 in 3 h. It is known
that pH levels in the order of 12.0 can inhibit most
microorganisms, including resistant bacteria such
as Enterococcus faecalis?'.

In this study, MTA and Endo CPM Sealer presented
similar antimicrobial activity, suggesting that the
changes in composition during the manufacturing
of Endo CPM Sealer did not interfere with the
antimicrobial action of MTA.

Intrafill and its liquid presented antimicrobial activ-
ity against all strains except P. aeruginosa, and
Acroseal was effective only against M. [uteus and
S. aureus. The antimicrobial action of the zinc oxide
and eugenol-based cements such as Intrafill is due
to the presence of eugenol. Saleh et al.?? evaluated
the survival of E. faecalis in infected dentin tubules,
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