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RESUMO

Os cimentos endodbnticos desempenham um importante papel na terapia
endodéntica, auxiliando no selamento do sistema de canais radiculares (SCR),
preenchendo istmos, ramifica¢cdes, tdbulos dentindrios e é&reas inacessiveis aos
instrumentos endodoénticos. Este estudo, ex-vivo, teve como obijetivo, verificar a
efetividade da obturagcdo e capacidade de penetragcdo de quatro cimentos
endodonticos no interior dos tubulos dentinarios, associado a técnica de obturacéo
da Condensacéao vertical da guta percha termoplastificada. Foram selecionados 40
dentes unirradiculados, divididos em quatro grupos de 10 dentes cada. G1: AH
Plus™, G2: Pulp Canal Sealer EWT™, G3: Sealapex™, G4: MTA Fillapex®. Apds o
preparo quimico-mecanico e obturacdo, os dentes foram seccionados a 2, 4 e 6 mm
do apice radicular e analisados através de microscopia estéreo e confocal de
varredura a laser. Os resultados foram tabulados e analisados estatisticamente. Em
relacdo a presenca de espacos vazios na obturacdo dos canais radiculares, ndo
houveram diferencas estatisticamente significativas a 2 mm do &pice radicular dos
quatro cimentos analisados, entretanto a 4 mm, houve significancia estatistica entre
0 AH Plus™ e MTA Fillapex® e entre Pulp Canal Sealer EWT™ e MTA Fillapex® e
a 6 mm , houve significancia estatistica entre Pulp Canal Sealer EWT™ e MTA
Fillapex® e Sealapex™ e MTA Fillapex®. Na penetracdo nos tubulos dentinarios,
nao houve significancia estatistica a 2 mm do apice radicular nos quatro cimentos
analisados, contudo a 4 mm houve significancia estatistica entre os cimentos Pulp
Canal Sealer EWT™ e MTA Fillapex® e a 6 mm entre os cimentos AH Plus™ e
Pulp Canal Sealer EWT™. Os quatro cimentos endodoénticos se mostraram
satisfatorios e similares em relacdo a adaptacdo da obturacdo nas paredes dos
canais radiculares, exceto o MTA Fillapex® que evidenciou falhas a 4 e 6 mm do
apice radicular. Os cimentos também tiveram um comportamento semelhante na
capacidade de penetracdo e profundidade nos tubulos dentinarios, exceto o Pulp
Canal Sealer EWT™ que se mostrou inferior a 4 e 6 mm do apice radicular

comparado com MTA Fillapex® e AH Plus™ respectivamente.

Palavras chave: Cimentos dentarios. Microscopia confocal a laser. Obturagdo do

canal radicular.



ABSTRACT

The endodontic sealers play an important role in endodontic therapy, assisting in
sealing the root canal system (RCS) in filling isthmuses, ramifications, dentinal
tubules and areas inaccessible to endodontic instruments. This ex vivo study aimed
to verify the effectiveness of the filling and penetration capacity of four endodontic
sealers inside the dentinal tubules, associated with obturation technique of vertical
condensation of gutta-percha thermoplasticized. 40 single-rooted teeth were selected
and divided into four groups of 10 teeth each one. G1: AH Plus ™, G2: Pulp Canal
Sealer EWT ™ G3: Sealapex ™, G4: MTA Fillapex ®. After chemomechanical
preparation and filling, the teeth were sectioned at 2, 4 and 6 mm from the root apex
and analyzed by stereo and confocal laser scanning microscopy. The results were
tabulated and analyzed statistically. Regarding the presence of voids in root canal
filling, there were no statistically significant differences to 2 mm from the apex of the
four cements analyzed, although to 4 mm, statistical significance was found between
the AH Plus™ e MTA Fillapex® and also between Pulp Canal Sealer EWT™ and
MTA Fillapex® and to 6 mm, statistical significance was found between the Pulp
Canal Sealer EWT™ and MTA Fillapex® and Sealapex™ and MTA Fillapex®. On
penetration in the dentinal tubules there was no statistical significance to 2 mm from
the root apex in the four sealers analyzed, however to 4 mm was statistical
significance between Pulp Canal Sealer EWT™ and MTA Fillapex® sealres and to 6
mm between AH Plus™ and Pulp Canal Sealer EWT™ sealers. The four endodontic
sealers were satisfactory and similar regarding the adaptation of the filling in the root
canal walls, except the MTA Fillapex ® one which showed failures to 4 and 6 mm
from the root apex. The sealers also had a similar behavior in the capacity or both
depth and penetration in the dentinal tubules, except Pulp Canal Sealer EWT ™ that
was inferior to 4 and 6 mm from the root apex compared with MTA Fillapex® and AH

Plus™ respectively.

Keywords: Dental cements. Laser confocal microscopy.Root canal filling.
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1 INTRODUCAO

A causa mais frequente de periodontite apical é a infiltracdo de bactérias,
oriundas de caries e/ou fraturas corono-radiculares, podendo se instalar no
complexo sistema de canais radiculares (SCR) e tdbulos dentinarios. Os
microrganismos, juntamente com seus subprodutos sdo responsaveis pelo inicio e/
ou manutencao de um processo inflamatorio periapical (NAIR, 2004).

Diversas espécies bacterianas tem a propensao de penetrar profundamente
nos interior dos tubulos dentinarios, destacando anaerobios e facultativos,
favorecendo a manutencdo ou aparecimento de uma infeccdo endodontica
intratubular (LOVE, 1996; LOVE; JENKINSON, 2002; VIEIRA et al., 2012; VERA et
al., 2012). Mesmo nao exercendo o efeito direto sobre as bactérias presentes nos
tubulos dentinarios, o cimento endoddntico serviria como uma barreira, 0 que
poderia evitar a replicacédo e até mesmo levar a sua inativacao.

O preparo quimico-mecanico dos canais radiculares é de fundamental
importancia para 0 sucesso clinico da terapia endodbntica, pois permite a
antissepsia através da acao das substancias quimicas. O hipoclorito de sédio, além
de ser agente bactericida, remover debris e restos organicos, reduz os niveis de
microrganismos, favorecendo o processo de reparacdo dos tecidos periapicais
(SIQUEIRA JUNIOR; ROCAS, 2008).

O completo selamento do SCR é um desafio a ser atingido durante a terapia
endodontica, estando a qualidade da obturag&o diretamente relacionada ao preparo
quimico-mecéanico. Esse deve ter como objetivo atuar em irregularidades
anatbmicas, curvaturas, istmos e ramificacdes. Tao dificil quanto limpar anatomias
complexas, € preenché-las, pois o proposito é selar tridimensionalmente toda a
cavidade endododntica (VENTURI, 2006).

Em relacdo aos materiais obturadores, duas propriedades importantes devem
ser levadas em consideracao: caracteristicas fisico-quimicas e biocompatibilidade. A
atividade antimicrobiana possivelmente tem um importante papel na eficacia de um
cimento endoddntico durante a obturacdo. Entretanto, até o momento nao se
conseguiu reunir em um sO produto, todas as propriedades almejadas de um
cimento endodéntico ideal, sempre havendo prevaléncia de algumas propriedades
sobre as outras (LOPES; SIQUEIRA JUNIOR, 2010).
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A exceléncia nas obturacdes dos canais radiculares também tem sido um
desafio na clinica endodfntica. As técnicas que empregam guta-percha
termoplastificada, apresentam uma melhor adaptacdo da obturacdo as paredes
dentinarias, preenchendo, assim, detalhes anatdmicos, bem como irregularidades
consequentes de reabsorcao interna e acidentes ocorridos durante a instrumentacao
dos canais radiculares, a exemplo de degraus, desvios e perfuragcbes (LOPES;
SIQUEIRA JUNIOR, 2010).

Os cimentos endoddnticos desempenham um importante papel, pois auxiliam
no selamento da cavidade endodontica, preenchendo reentrancias, espacos
irregulares, tubulos dentinarios, areas inacessiveis aos instrumentos, melhorando a
adaptacao da obturacéo nas irregularidades da interface dentina/material obturador
(KOKKAS et al., 2004; ORSTAVIK, 2005). Além disso, pode apresentar efeitos
antibacterianos em tabulos dentinarios infectados (SALEH et al., 2004).

As propriedades fisico-quimicas dos cimentos influenciam sobremaneira o
seu escoamento, fato esse de fundamental importancia na qualidade do selamento
radicular (BALGUERIE et al.,, 2011). Na préatica endodbntica sdo usualmente
utilizados cimentos a base de 6xido de zinco e eugenol (ex: Pulp Canal Sealer™),
cimentos resinosos (ex: AH Plus™), cimentos que contém hidroxido de calcio (ex:
Sealapex™). Recentemente foi langcado no mercado um promissor cimento: MTA
Fillapex®.

Para averiguar a penetracdo dos cimentos endodbnticos em tabulos
dentinérios, a microscopia confocal a laser € uma moderna ferramenta tecnolégica
(PATEL et al, 2007; CHANDRA; SHANKAR; INDIRA, 2012). Utiliza uma
combinacdo de recursos de microscopia Optica, reunida a principios de fisico-
guimica, computacdo para a aquisicdo e processamento de imagens. O sistema
emprega uma fonte de laser para promover a excitacao de fluoréforos. Os feixes de
luz laser podem se difundir através da dentina, esmalte ou biofilmes, detectando sua
estrutura interior e formando varias imagens em 2D (KAGAYAMA et al., 1999).

Esta pesquisa, ex-vivo, teve como objetivo, avaliar a efetividade da obturacéo
do canal radicular e a capacidade de penetragcdo nos tubulos dentinarios dos
cimentos endodénticos, AH Plus™, Pulp Canal Sealer EWT™, Sealapex™ e MTA
Fillapex®, associado a técnica de obturacdo da Condensacdo vertical da guta
percha termoplastificada, utilizando a estéreomicroscopia e confocal de varredura a

laser.
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2 OBJETIVOS
2.1 Objetivo geral

Avaliar comparativamente a efetividade da obturagcdo do canal radicular e
capacidade de penetracdo dentinéria de quatro cimentos endodénticos: AH Plus™,
Pulp Canal Sealer EWT™, Sealapex™ e um novo cimento, MTA Fillapex®.
2.2 Objetivo especifico

Avaliar a efetividade da obturacdo e capacidade de penetracdo dos cimentos

AH Plus™, Pulp Canal Sealer EWT™, Sealapex™ e MTA Fillapex® nos tubulos
dentinérios a 2, 4 e 6 mm do apice radicular.
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3 MATERIAIS E METODOS

Este trabalho foi encaminhado para andlise e aprovacdo ao Comité de Etica

em Pesquisa da PUC Minas conforme modelo em anexo.

3.1 Critérios de inclusao e exclusdo da amostra

Por meio de avaliacdo radiografica, foram descartados dentes que
apresentaram mais de um canal, rizogénese incompleta, reabsor¢des internas e
externas, linhas de fratura, raizes curvas, canais obturados ou mesmo
instrumentados. Também foram selecionados dentes com forames apicais e

parapicais preservados e 14 mm mensurados da margem cervical ao apice radicular
(Fig.1).

Figura 1: Selecdo dos espécimes para o experimento

Fonte: Autor
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3.2 Selegao da amostra

Foram selecionados 40 dentes unirradiculados, cedidos pelo banco de dentes
da PUC Minas. Através de exame clinico e radiografico, foram divididos

aleatoriamente em quatro grupos de 10 espécimes cada (Fig. 2).

Figura 2: Grupos do experimento

Fonte: Autor

Os espécimes foram armazenados em agua destilada e hipoclorito de sédio a
2,5% na proporcao de 10:1 (BRASIL, 2006) até o momento da padronizacdo do

comprimento, instrumentacao e obturacdo dos canais radiculares (Fig. 3).

Figura 3: Acondicionamento dos espécimes

Fonte: Autor
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3.3 Critérios de padronizacao e instrumentacdo das raizes

Todas as etapas foram realizadas por um unico especialista em Endodontia,
sendo que o mesmo foi calibrado em estudo piloto prévio a pesquisa.

Com auxilio de um disco de carburundum (SS White Artigos Dentérios, Rio de
Janeiro, Brasil) as coroas foram removidas ao nivel da juncdo amelo-cemetaria e as
raizes cortadas na por¢cao cervical de modo a padronizar o comprimento total em
14mm. Apés a localizacdo do canal radicular com a sonda endodéntica (Odous de
Deus, Belo Horizonte, Brasil), os espécimes foram fixados em um torno (Destak, S&o
Paulo, Brasil) (Fig.4), para facilitar a execugéo do procedimento operatorio.

Figura 4: Espécime fixado em torno

Fonte: Autor

O comprimento patente do canal (CPC) foi determinado visualmente pela
insercdo de uma lima tipo K #10 (Maillefer, Ballaigues, Suica) até o forame apical. O
comprimento de trabalho (CT) foi aferido pela diminuicdo de 1mm aquém do forame
apical. A instrumentacao dos canais foi realizada pela Técnica coroa-apice utilizando
limas rotatérias Protaper Universal (Maillefer, Ballaigues, Suica) até o instrumento
F3, acoplada ao motor elétrico VDW Silver® Reciproc® (VDW, Munich, Alemanha)
ilustrado na Fig.5.
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Figura 5: Motor elétrico e instrumentacdo do espécime

Fonte: Autor

Utilizando agulha gauge 30 (Ultradent Products, South Jordan, USA),
acoplada a seringa de 5 mL (Ultradent Products, South Jordan, USA) os canais
foram irrigados a cada troca de instrumento com 1mL de solucdo de hipoclorito de
sédio 5,25% (Lenza Farmacéutica, Belo Horizonte, Brasil), sendo utilizada lima de
paténcia K#10 (Maillefer, Ballaigues, Suica) também nos intervalos entre os
instrumentos. Apés a instrumentacao, os dentes foram irrigados com 2 mL de EDTA
17% (Férmula & acdo, Sdo Paulo, Brasil) por trés minutos (Fig.6) e ativados por
ponta ultrassénica ST-21 acoplada ao aparelho Enac™ na poténcia 4 (Osada,
Tokyo, Japéo) (Fig. 7). Em seguida, os canais foram irrigados novamente com 1mL
de hipoclorito de sédio 5,25% e secos com pontas de papel absorvente Protaper F3
(Maillefer, Ballaigues, Suica).



34

Figura 6: Irrigagédo com EDTA 17%

Fonte: Autor

Figura 7: Ativacao ultrassbnica

Fonte: Autor

3.4 Obturacéo do SCR

Os espécimes foram divididos em 4 grupos de 10 e obturados, utilizando os
seguintes cimentos. G1: AH Plus™, G2: Pulp Canal Sealer™ EWT, G3: Sealapex™
e G4: MTA Fillapex®.

Foi realizada a prova do cone (Fig.8) e radiografias periapicais utilizando filme
Ip-21 Insight adulto (Kodak, Rio de Janeiro, Brasil) com o objetivo de avaliar a sua
correta posicao e travamento no CT.
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Os cimentos foram manipulados de acordo com as recomendacbes dos
fabricantes. Para possibilitar a analise em microscopia confocal, o corante Rodamina
B a 0,1% (Sigma-Aldrich, St. Louis, USA) foi aglutinado a cada cimento, segundo
Ordinola-Zapata et al., 2009. Os mesmos foram inseridos na cavidade pulpar com
lima #30 no CT, pincelando as paredes do canal. Além do mais, ao introduzir o cone
principal F3 (Maillefer, Ballaigues, Sui¢ca), o mesmo foi envolto pelo cimento.

Figura 8: Prova do cone dos espécimes

Fonte: Autor

Para a realizacdo da obturacdo, foi empregada a Técnica de Condensacao
Vertical da guta-percha termoplastificada, com a utilizagcdo do termo compactador
elétrico TOUCH’N HEAT (SybronEndo, Glendora, USA) e acoplado uma ponta de
aco inoxidavel médium do System B (SybronEndo, Glendora, USA) para execucao
da fase down-pack, removendo 7mm de obturacédo. A compresséao foi realizada com
auxilio dos condensadores manuais tipo Schilder (Odous de Deus, Belo Horizonte,
Brasil) com numeragéo de 2 a 4. Para a realizacao da fase de back-fill foi utilizado o
aparelho Obtura II™ (Corporation, Fenton, USA) (Fig. 9). Apés este procedimento

realizou-se tomada radiografica para analise da obturacéo do SCR (Fig.10).
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Figura 9: Utilizacao do Obtura Il na fase back-fill

Fonte: Autor

A embocadura dos canais foi limpa com auxilio de bolinha de algodao
embebida em alcool isopropilico. Apés este procedimento os dentes foram selados
com uma barreira de cimento provisorio coltosol® (Vigodent, Bonsucesso, Brasil) e
armazenados em estufa a 37°C e em condicoes adequadas de 90 a 95% de

umidade por um periodo de 7 dias.

Figura 10: Obturacfes do SCR

Fonte: Autor
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3.5 Andlise dos dentes com utilizacdo de microscopia estéreo e confocal de

varredura a laser

ApoOs sete dias, os dentes foram seccionados usando um Isomet™ 0,3mm
(Buehler Ltda, llinois, USA) a 200 rpm (Fig.11) e uso continuo de &gua sob
refrigeracdo a 2, 4 e 6 mm do é&pice radicular. Os segmentos de dentina foram
inseridos em laminas de vidro, previamente polidas com lixas de granulacéo
progressiva 300,600 e 1200, com a respectiva identificacdo do cimento e do nimero
do espécime analisado (Fig.12). Em seguida, as laminas foram levadas para o
microscépio estéreo (Fig.13) Stemi 2000C (Carl Zeiss, Jena, Alemanha) com o
aumento de 8x, onde foram analisadas a qualidade das obturacdes e realizadas
fotografias dos respectivos cortes, usando Camera digital AxioCam MRc5. Foram
examinadas também em um microscopio invertido Leica confocal de varredura a
laser TCS-SPE (Leica, Mannheim, Alemanha) (Fig.14). As imagens foram
processadas em um unico plano focal, em 512x512 pixels, com aumento de 10x
0.30 e a excitacao foi realizada com laser de diodo de 532nm. A emissédo foi
capturada entre 545 e 740 nm. Esta metodologia foi empregada por Ordinola-Zapata
et al., 2009. Convém destacar nesta pesquisa que a Técnica de MCVL, fotografias
no Microscépio estéreo e leitura do experimento foram realizadas na Faculdade de

Odontologia de Bauru (USP) em parceria com a PUC Minas.

Figura 11: Isomet 0,3mm

BUEHLER

Fonte: Autor
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Figura 12: Lamina com espécimes seccionados a 2, 4 e 6 mm do apice radicular

Fonte: Autor

Figura 13: Microscopio Estéreo

Fonte: Autor
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Figura 14: Microscopio Confocal de Varredura a Laser.

Fonte: Autor

3.6 Tabulacédo dos dados e andlise estatistica

ApoOs a analise na microscopia estéreo e confocal de varredura a laser, as
imagens foram registradas e armazenadas em CD room. Para a analise, bem como
a tabulacéo dos dados, foi utilizado o software Image J (National Institutes of Health,
Bethesda, Maryland). Para as imagens geradas no microscopio estéreo (Figs. 15, 16
e 17), foi calculada a area em mm? com o objetivo de calcular a circunferéncia total
do canal radicular, a area preenchida por guta-percha, cimento e areas onde tiveram
falhas (Fig.18). Priorizou-se a mensuracdo comparativa das areas preenchidas pelos
espacos vazios remanescentes. Para as imagens geradas na microscopia confocal
de varredura a laser (Figs. 19, 20 e 21), foram padronizados quatro pontos
vestibular, lingual, mesial e distal em cada imagem (Fig. 22), baseado nas
metodologias propostas por Bitter et al., 2004 e Gharib et al., 2007, sendo realizadas
afericdes lineares em micrometro de cada medida, somando-as e calculando a
média entre elas. Apés o calculo de todas as medidas, as mesmas foram
transferidas para uma planilha do Microsoft Office Excel 2007 (Microsoft Corporation,
Redmond, USA), onde foram tabuladas e encaminhadas para a analise estatistica.
Os testes D’ Agostino e Pearson foram empregados para avaliar a normalidade dos
dados. A variavel “% de espacos vazios” exibiu distribuicdo ndo normal. Portanto o
teste de Friedman seguido pelo teste de comparagdo multipla de Dunn foi utilizado
para avaliar diferencas nesta variavel entre as regiées de cada cimento. Além disso,
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o teste Kruskal-Wallis seguido pelo teste de comparagdo mdltipla de Dunn foi
utilizado para avaliar diferengas nesta variavel entre cimentos em cada regiao.

A variavel “penetragdo do cimento” exibiu uma distribuicAo normal.
Consequentemente a analise do teste ANOVA dois critérios com repeticdo, seguido
pelo teste post-hoc Bonferroni foi usado para avaliar diferencas nesta variavel entre
regides de cada cimento. Em acréscimo a analise do teste ANOVA dois critérios
seguido pelo teste post-hoc Bonferroni, foi também empregado para avaliar
diferencas nesta variavel entre cimentos em cada regiao.

O nivel de significancia foi definido em 5%. Os testes foram realizados pelo
GraphPad (GraphPad Software, San Diego, USA).

Figura 15: Imagens registradas no microscépio estéreo a 2 mm do apice radicular

AH Plus 2mm Pulp Canal Sealer 2mm

Selapex 2mm gl MTA Fillapex 2mm

Fonte: Autor



41

Figura 16: Imagens registradas no microscopio estéreo a 4 mm do apice do
radicular

AH Plus 4mm 200 pym Pulp Canal Sealer 4amm

Sealapex4mm MTA Fillapex4mm

Fonte: Autor

Figura 17: Imagens registradas no microscopio estéreo a 6 mm do apice radicular

AH Plus 6mm Pulp Canal Sealer 6mm

Sealapex6mm 200 ym MTA Fillapex 6mm

Fonte: Autor



42

Figura 18: Imagem registrada no microscopio estéreo evidenciando falha na
obturacéo do canal radicular (circulo amarelo)

MTA Fillapex 6 mm

Fonte: Autor

Figura 19: Imagens registradas no microscépio confocal de varredura a laser a
2 mm do apice radicular

AH Plus 2mm Pulp Canal Sealer 2mm

Sealapex 2mm ___ MTAFillapex 2mm

Fonte: Autor
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Figura 20: Imagens registradas no microscopio confocal de varredura a laser a
4 mm do apice radicular

Ah Plus 4mm Pulp Canal Sealer 4mm

Sealapex 4mm i MTA Fillapex 4mm

Fonte: Autor

Figura 21: Imagens registradas no microscépio confocal de varredura a laser a
6 mm do apice radicular

AH Plus 6mm ' Pulp Canal Sealer 6mm

Sealapex 6mm ot MTA Fillapex 6mm

Fonte: Autor
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Figura 22: Imagem registrada no microscépio confocal de varredura a laser com os
4 pontos padronizados para afericao linear

Quatro medidas:
1) Mesial;

2) Vestibular;
3) Distal;

4) Palatina

Fonte: Autor

Figura 23: Imagem registrada no microscopio confocal de varredura a laser a 6 mm
do &pice radicular, evidenciando ramificacdo preenchida (seta amarela)

AH Plus 6mm

Fonte: Autor
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ABSTRACT
Introduction: Sealers play an important role in endodontic therapy, aiding the
sealing of the system of root canals and dentinal tubules. This study was aimed at
assessing the effectiveness of obturation and dentinal penetration of the sealers AH
Plus™, Pulp Canal Sealer EWT™, Sealapex™, and MTA Fillapex® applied
according to the vertical condensation technique using thermoplastic gutta-percha.
Methods: forty single-rooted teeth were selected. After chemical-mechanical
preparation and root-canal filling, root apices (2, 4, 6 mm) were obtained and
analysed by means of stereo confocal laser scanning microscopy. Data were
tabulated and statistically analysed. Results: With regard to the assessment of void
spaces in the obturation at 2 mm from the apex, the cements showed similar results,
but at 4 and 6 mm from the apex, MTA Fillapex® had an inferior performance
compared to AH Plus™/Pulp Canal Sealer EWT™ and Sealapex™/Pulp Canal
Sealer EWT™, respectively (P < 0.05). With regard to the penetration into dentinal
tubules at 2 mm from the apex, the sealers also showed similar results, but at 4 and
6 mm Pulp Canal Sealer EWT™ had an inferior performance compared to MTA
Fillapex® and AH Plus™, respectively (P < 0.05). Conclusions: The four sealers
were found to be similar regarding adaptation of the obturation to the root canal
walls, except MTA Fillapex®, which showed failures at 4 and 6 mm from the root
apex. With regard to the ability to penetrate into the dentinal tubules, the sealers
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were found to be equivalent, except Pulp Canal Sealer EWT™ as it had poorer
results at 4 and 6 mm compared to MTA Fillapex® and AH Plus™, respectively.

Keywords: Dental cements, laser confocal microscopy, Root canal filling.

INTRODUCTION

The most frequent cause of apical periodontitis is the bacterial infiltration
resulting from caries and/or crown-root fractures, which can reach the system of root
canals and dentinal tubules. Microorganisms, along with their by-products, account
for the start and/or maintenance of the periapical inflammatory process (1).

Chemical-mechanical preparation of root canals is of fundamental importance
for a successful clinical therapy, since it allows disinfection of the endodontic space
through the action of chemical substances (e.g. sodium hypochlorite), which not only
are bactericide agents but also remove debris and organic remnants, thus reducing
the levels of microorganisms and favouring the process of periapical tissue repair (2).

Sealing the root canal system (RCS) completely is a challenge to be achieved
during the endodontic therapy, since the quality of the obturation is directly related to
the chemical-mechanical preparation, whose objective is to act on anatomical
irregularities, curves, isthmi, and ramifications. Filling these complex anatomies is so
difficult as cleaning them because the aim is to seal the entire endodontic cavity
three-dimensionally (3).

Endodontic sealers play an important role as they aid to seal the endodontic
cavity by filling re-entrances, irregular spaces and dentinal tubules, all areas
inaccessible for endodontic instruments, thus improving the adaptation of obturation
at the dentin-material interface (4-5). Penetration of endodontic sealers also presents
advantages because they are biologically beneficial, having antibacterial effects on
the infected dentinal tubules (6).

The flow of endodontic sealer is related to their physical-chemical properties
as well as to a good root canal sealing at the moment of obturation (7). In general,
eugenol-zinc oxide sealers (e.g. Pulp Canal Sealer EWT™), resin sealers (e.g. AH
Plus™), calcium hydroxide sealers (e.g. Sealapex™), and MTA-based sealer (e.g.
Fillapex®), this latter being recently launched in the market, are used in the

endodontic practice.
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This ex-vivo study was aimed at assessing the effectiveness of obturation and
dentinal penetration of the endodontic sealers AH Plus™, Pulp Canal Sealer EWT™
and Sealapex™ and MTA Fillapex® according to the vertical condensation
technique using thermoplastic gutta-percha. The resulting data were analysed by

means of stereo confocal laser scanning microscopy.

MATERIAL AND METHODS
This study has been approved by the Human Research Ethics Committee of

the Pontifical Catholic University of Minas Gerais (PUC Minas).

Inclusion and Exclusion Criteria

By means of radiographic evaluation, all teeth presenting more than one root
canal, incomplete root formation, internal and external resorption, fracture lines,
curved roots, or filled/instrumented canals were excluded. Moreover, only those teeth
with apical and periapical foramina preserved and measuring 14 mm from cervical

margin to root apex were selected.

Sample Selection

Forty single-rooted teeth were selected from the PUC Minas tooth bank. By
means of radiographic and clinical exams, the teeth were divided into four groups of
10 specimens each and then stored in distilled water and 2.5% sodium hypochlorite
at a 10:1 ratio until standardisation of root length, instrumentation, and obturation of

root canals.

Criteria of Standardisation and Root Instrumentation

All the steps were performed by only one endodontic specialist, who had been
previously trained in a pilot study prior to participating in the present research.

With the aid of carborundum disc (SS White Artigos Dentérios, Rio de Janeiro,
Brazil), the crowns were removed at the amelo-cementary junction and the roots
were cervically sectioned in order to standardise the total length at 14 mm. After
locating the root canal with endodontic probe (Odous de Deus, Belo Horizonte,
Brazil), the specimens were fixed in a vice (Destak, S&o Paulo, Brazil) to facilitate the

operating procedure.
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The canal patency length (CPL) was visually determined by inserting a K#10
file (Maillefer, Ballaigues, Switzerland) until reaching the apical foramen. Working
length (WL) was measured by subtracting 1-mm from the apical foramen. Canal
instrumentation was performed according to the crown-apex technique by using
rotary files (Protaper Universal - Maillefer, Ballaigues, Switzerland) before using F3
instrument mounted on electric motor (Silver Reciproc ®, VDW, Munich, Germany).

By using a gauge 30 needle (Ultradent Products, South Jordan,USA) fitted
onto a 5-mL syringe (Ultradent Products, South Jordan, USA), the canals were
irrigated with 1 mL solution of 5.25% sodium hypochlorite (Lenza Farmacéutica, Belo
Horizonte, Brazil) at every instrument change, with a K#10 file (Maillefer, Ballaigues,
Switzerland) also being used for patency during this interval. After instrumentation,
the teeth were irrigated with 2 mL solution of 17% EDTA (Formula & acédo, S&o
Paulo, Brazil) for 3 minutes and then activated with a ST-21 ultra-sonic tip fitted onto
an Enac device (Osada, Tokyo, Japan) operating at potency 4. Next, the canals were
irrigated again with 1mL solution of 5.25% sodium hypochlorite and dried with

absorbent paper points (Protaper F3 - Maillefer, Ballaigues, Switzerland).

Obturation of the Root Canal System

The sample was divided into four groups of ten specimens, which were filled
by using the following endodontic sealers: G1, AH Plus™ (Denstply Maillefer,
Germany); G2, Pulp Canal Sealer™ EWT (SybronEndo, Orange, USA); G3,
Sealapex™ (SybronEndo, Orange, USA); and G4, MTA Fillapex® (Angelus®,
Londrina, Brazil).

Cone proof and periapical radiographs were performed by using Ip-21 film
(Kodak Insight, Rio de Janeiro, Brazil) in order to evaluate its correct filling position
within the working length.

The sealers were manipulated according to the manufacturer’s instructions. In
order to allow the confocal microscopy analysis to be performed, rhodamine B dye at
1% (Sigma-Aldrich, St. Louis, USA) was incorporated into each cement. The sealers
were then inserted into the pulp cavity with a #30 file used at the working length,
painting the canal walls. Moreover, the F3 gutta-percha cone (Maillefer, Ballaigues,

Switzerland) was introduced and involved in the sealer.
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The vertical condensation technique using thermoplastic gutta-percha was
performed for obturation with the aid of an electric heat-carrier device (Touch’'n’heat,
SybronEndo, Glendora, USA) fitted to the System B stainless steel tip (Touch’n’heat,
SybronEndo, Glendora, USA) for the down-pack phase, where 7 mm of obturation
was removed. Compression was performed by using Schilder condensers (Odous de
Deus, Belo Horizonte, Brazil) with sizes ranging from 2 to 4. The backfill phase was
performed by using the Obtura 1II™ device (Corporation, Fenton, USA), and then
radiographs were taken for analysis of the obturation of the RCS.

Canal entry was cleaned with small cotton balls soaked with isopropy! alcohol.
After this procedure, teeth were sealed with a temporary cement barrier (Coltosol,
Vigodent, Bonsucesso, Brasil) and then stored in oven at 37°C under proper humidity

conditions for a 7-day period.

Analysis of the Teeth with Stereo Confocal Laser Scanning Microscopy

After 7 days, the teeth were sectioned at 2, 4, and 6 mm from the root apex by
using a 0.03-mm precision saw (Isomet, Buehler Ltd, Ilinois, USA) operating at 300
rpm under continuous use of water for refrigeration. The dentin segments containing
the cements were placed on glass slides, which was numbered and individually
identified. Next, the slides were submitted to stereo microscopy (Stemi 2000C, Carl
Zeiss Jena, Germany) at 8x magnification for analysis of the obturation quality,
whereas photographs of the respective sections were taken by using an AxioCam
MRc5 digital camera. The specimens were also observed with an inverted confocal
laser scanning microscope (TCS-SPE, Leica, Mannheim, Germany). The images
were processed from only one focal plane at 512 x 512 pixels at 10x/0.30
magnification, and laser diode excitation was achieved at 532 nm. Emission was

captured between 545 and 740 nm.

Data Tabulation and Statistical Analysis

After analysis with stereo confocal laser scanning microscopy, the images
were recorded in CD ROM. An Image J software (National Institutes of Health
Bethesda, Maryland, USA) was used for both analysis and data tabulation. For the
images generated by the stereo microscope, area values were calculated in mm? so
that total circumference of root canal, area filled with gutta-percha and cement, and

areas presenting failures could be calculated (Figure 1). Priority was given to
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comparative measurement of areas filled with cement and remaining space voids.
For visualisation of the cement penetration, images were generated by using
confocal laser scanning microscopy (Figure 2). Buccal, lingual, mesial and distal
points were established in each image based on the proposed methodologies (8-10),
and linear gauge (in [Jm) of each measurement was made by adding and calculating
the mean value between them (Figure 3). After calculating all the measurements,
they were recorded in electronic sheets (Excell 2007, Microsoft Corporation,

Redmond, USA) for statistical analysis.

MTA Fillapex 6 mm

Figure 1. Stereo microscopic image showing failure in the root canal obturation

(yellow circle).
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AH Plus 6mm

Figure 2. Confocal microscopic image showing ramification filled at 6 mm from the

root apex (yellow arrow).

Quatro medidas:
1) Mesial;

2) Vestibular;
3) Distal;

4) Palatina

Figure 3. Confocal microscopic image with the four points standardised for linear

gauge. (1 = mesial; 2 = buccal; 3 = distal; 4 = palatine)
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D’Agostino and Pearson tests were employed for assessment of data
normality. The variable “percentage of space voids” showed non-normal distribution.
As a result, the Friedman’s test followed by Dunn’s multiple comparison test was
performed to assess differences in this variable between regions of each sealer. In
addition, Kruskal-wallis test followed by Dunn’s multiple compassion test was used to
assess differences in this variable between sealers in each region.

The variable “sealer penetration” showed normal distribution. Consequently,
repeated two-way ANOVA analysis followed by post-hoc Bonferroni’s test was used
to assess differences in this variable between regions of each sealer. In addition, the
above-mentioned tests were also employed to assess differences in this variable
between sealer in each region.

All the tests were perfomed by using GraphPad software (GraphPad Software,

San Diego, USA) at significance level of 5%.

RESULTS

From the four endodontic sealers investigated, 40 sections were assessed at
2, 4, and 6 mm from the root apex, thus totalising 120 sections. Table 1 lists median,
maximum and minimum values of the percentage of space voids found in the
obturation of root canals. There was no statistically significant difference between the
sealers at 2 mm from the root apex regarding the four points established (Friedman’s
test, P > 0.05), followed by the Dunn’s multiple comparison test. However, at 4 mm
from the root apex, there were statistical differences between AH Plus™ and MTA
Fillapex® as well as between Pulp Canal Sealer EWT™ and MTA Fillapex®
(Kruskal-Wallis test, P<0.05), followed by the Dunn’s multiple comparison test. At 6
mm from the root apex, there were also differences between Pulp Canal Sealer
EWT™ and MTA Fillapex® as well as between Sealapex™ and MTA Fillapex®
(Kruskal-Wallis test, P<0.05), followed by the Dunn’s multiple comparison test. With
regard to the areas of each sealer, only MTA Fillapex showed statistically significant
difference at 2 and 6 mm from the root apex (Friedman’s test, P < 0.05), followed by
the Dunn’s multiple comparison test. Table 2 describes mean and standard deviation
values for the penetration depth of the endodontic sealers into dentinal tubules. No
statistically significant difference was found between the four endodontic sealers
(two-way ANOVA test followed by post-hoc Bonferroni’s test) investigated at 2 mm

from the root apex, whereas statistically significant difference was observed between
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Pulp Canal Sealer EWT™ and MTA Fillapex® at 4 mm from the root apex as well as

between AH Plus™ and Pulp Canal Sealer EWT™ at 6 mm from the root apex.

Table 1. Median, minimum and maximum values for “percentage of spaces voids”.

Endodontic sealers 2mm 4mm 6 mm P value ®
AH Plus™ 0 (0-2.33) 0 (0-4.11) 0 (0-6.62) n.s.?°
Pulp Canal Sealer EWT™ 0 (0-0) 0 (0-3.33) 0 (0-14.52) n.s.?°
Sealapex™ 0 (0-3.85) 0 (0-2.26) 0 (0-0.18) n.s.?°
. <0.05°
MTA Fillapex® 0 (0-0) 8.76 (0-69.23) | 10.03 (0-53.33) 1
[R:] 8,9
P value ® n.s.*>0789 :(::2’?'7‘9 :2'3?6‘7

A P values obtained by using Friedman’s test followed by Dunn’s multiple comparison

test.

® P values obtained by using Kruskal-Wallis test followed by Dunn’s multiple

comparison test.
n.s — non-signficant

12 mm versus 4 mm
22 mm versus 6 mm
3 4 mm versus 6 mm

* AH Plus™ versus Pulp Canal Sealer EWT™
® AH Plus™ versus Sealapex™
® AH Plus™ versus MTA Fillapex®
" Pulp Canal Sealer EWT™ versus Sealapex™
8 Pulp Canal Sealer EWT™ versus MTA Fillapex®
% Sealapex™ versus MTA Fillapex®
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Table 2. Mean and standard deviation values for “penetration of endodontic sealer”.

A

Endodontic sealers 2mm 4 mm 6 mm P value
AH Plus™ 83.07 £50.79 | 139.9+70.19 | 196.4 + 79.54 <0.05"%*
<0.05°
Pulp Canal Sealer EWT™ 47.79 +60.85 | 89.04+66.71 | 103.3 +48.99 1
n.s.”
Sealapex™ 105.1+63.24 | 139.8+75.32 | 153.4+67.59 n.s.n>°
, <0.05"°
MTA Fillapex® 99.22 +59.38 | 157.0+50.87 | 163.6 +40.64 .
n.s.
<0.05° <0.05"
P value ® n.s.4>6789
n.s.4,5,6,7,9 n.5.5,6,7,8,9

A P values were obtained by using two-way ANOVA test, followed by post-hoc

Bonferroni’s test.

® P values were obtained by using two-way ANOVA test, followed by post-hoc

Bonferroni’s test.
n.s — non-significant
12 mm versus 4 mm

22 mm versus 6 mm
3 4 mm versus 6 mm

* AH Plus™ versus Pulp Canal Sealer EWT™
> AH Plus™ versus Sealapex™
® AH Plus™ versus MTA Fillapex®
" Pulp Canal Sealer EWT™ versus Sealapex™
8 Pulp Canal Sealer EWT™ versus MTA Fillapex®
® Sealapex™ versus MTA Fillapex®

DISCUSSION

In the present study, the crowns were removed at the amelo-cementary

junction (8, 10) and then cervically sectioned, leaving the root portion with total length

of 14 mm in order to favour standardisation of all specimens, although coronal

openings were regarded according to the conventional technique (9).

Chemical--mechanical preparation of all specimens was performed by only

one investigator, including obturation, in order to minimise possible variations

regarding especially the force applied with manual condensers, which might affect

the liability of the results achieved in the present experiment.
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In the present study, 17% EDTA solution was used to remove the smear layer,
thus favouring the cleaning of both root canals and dentinal tubules. This procedure
was found to be effective as obliteration of dentinal tubules can impede penetration
of endodontic cements and compromise the sealing and quality of the final obturation
(4,11,12).

Diverse bacterial species have the ability to penetrate deeply into the dentinal
tubules, such as anaerobic and facultative ones (13-17). Despite not exerting a direct
effect on the bacteria present in dentinal tubules, the endodontic sealer might serve
as a barrier, which might avoid replication and even lead to their inactivation (18).

The thermoplastic techniques for obturation of the root canal system show a
better adaptation regarding to the filling of the endodontic space, thus reproducing
the internal canal anatomy in details as well as the homogeneity of the filling material,
which minimises possible failures and contributes to a better three-dimensional
sealing (19-21). These properties were important for selecting the technique to be
used in the present study, although other authors employed the lateral condensation
technique (10, 22).

Stereo microscopy is pointed out as an important tool to assess the obturation
quality, since it is safe and shows details of the adaptation of gutta-percha and
cement, including areas not filled adequately during endodontic therapy (23).

Flow and adhesiveness are essential properties in the choice of the
endodontic sealer, since they promote the sealing of the root canal system. Flow
allows adequate setting time and penetration of the sealer into the dentinal tubules,
whereas adhesiveness allows the material to be kept onto the walls, thus aiding in
the stability of the obturation. In view of this, endodontic cements are still inadequate
(24).

Stereo confocal laser scanning microscopy was used in the present study to
analyse the flow of endodontic sealers because it is a technology using a
combination of resources of optical microscopy, physical-chemical principles and
computing for acquisition and processing of images (10, 23, 25). The system uses a
laser source to promote excitation of fluorophores. The beams of laser light can
diffuse through the dentin, enamel and biofilms, thus detecting their inner structures

and forming several two-dimensional images (26).
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The technology of confocal laser scanning microscopy offers advantages (e.g.
richness in detail) compared to the scanning electron microscopy, including
histological evaluation and other methodologies for assessing the adaptation of
endodontic sealers (10, 22). This technology can also be used in microbiological
studies aimed at quantifying bacteria within dentinal tubules (27).

The sealers showed some results different from those regarding adaptation to
the root canal walls and ability to penetrate into the dentinal tubules. The sealers had
different chemical-physical properties in their composition, which might be related to
the difference in some of their behaviours. The aim is to have minimum sealer
thickness and most of the root canal circumference filled with gutta-percha, thus
favouring adaptation of obturation as well as a deeper penetration of the endodontic
cement into dentinal tubules and ramifications of the RCS (24, 28).

Pulp canal sealer™ was found to be statistically inferior than MTA Fillapex at 4
mm from the root apex and AH Plus™ at 6 mm from the root apex regarding depth
and penetration into dentinal tubules. It is suggested that this finding is due to the
presence of silver crystals in the chemical composition of the sealer, which on one
hand allows excellent radiopacity but on the other hand can obliterate the opening of
dentinal tubules, thus impeding or making it difficult the cement penetration.

Although endodontic sealers have shown similar results in some analyses,
they did not penetrate the whole extension of the dentinal tubules. The deeper
penetration of the sealer in all experimental groups was observed at 6, 4 and 2 mm
from the root apex, in this order, which is in accordance with other studies (10, 12,
22). These observations can be due to the greater diameter of the dentinal tubules or
lesser density of the dentin (29).

MTA Fillapex® was found to be statistically inferior compared to Pulp Canal
Sealer and AH Plus at 4 mm from the root apex and to Pulp Canal Sealer at 6 mm
from the root apex regarding the presence of space voids in the obturation. However,
with regard to the ability to penetrate into the dentin tubules, this sealer presented
satisfactory results compared to other sealer studied.

It is of fundamental importance to carry out further studies aimed at
investigating other important properties and characteristics, always seeking to
develop an endodontic sealer meeting the ideal characteristics to provide the

practitioners with resources for obtaining success in their dental clinical practice.
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CONCLUSIONS

study:
a)

b)

One can conclude the following based on the findings obtained in the present

The four endodontic sealers were found to be satisfactory and similar
regarding adaptation of their obturation to the root canal walls, except the MTA
Fillapex®, which showed failures at 4 and 6 mm from the root apex.

The sealers also had a behaviour similar regarding their ability to deeply
penetrate into the dentinal tubules, except the Pulp Canal Sealer EWT™,
which was found to be inferior at 4 and 6 mm from the root apex compared to
MTA Fillapex® and AH Plus™, respectively.

None of the endodontic sealers studied was able to penetrate the whole

extension of the dentinal tubules.
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5 CONSIDERACOES FINAIS

O escoamento e a adesividade sdo propriedades essenciais na escolha do
cimento obturador, pois promovem o selamento do sistema dos canais radiculares.
O escoamento permite um tempo de presa adequado e a penetragdo nos tubulos
dentinarios; a adesividade permite a manutencdo do material nas paredes auxiliando
na estabilidade da obturacdo. Nesta perspectiva, os cimentos endoddnticos ainda
sdo inadequados (DE DEUS et al., 2006).

Diversas espécies bacterianas tem a propenséo de penetrar profundamente
nos interior dos tubulos dentinérios, destacando anaerébios e facultativos (LOVE,
1996; ZAPATA et al., 2008). Mesmo néo exercendo o efeito direto sobre as bactérias
presentes nos tubulos dentinarios, o cimento endoddntico serviria como uma
barreira, 0 que poderia evitar a replicacdo e até mesmo levar a sua inativacdo
(SALEH et al., 2004).

Para avaliar a capacidade de penetracdo e profundidade nos tabulos
dentinarios, foi utilizada neste estudo a tecnologia da microscopia confocal de
varredura a laser que oferece vantagens como a riqgueza de detalhes em
comparacdo com a microscopia eletrdnica de varredura, avaliagdo histolégica e
outras metodologias para avaliar a adaptacdo dos cimentos endodonticos
(ORDINOLA-ZAPATA et al., 2009; CHANDRA; SHANKAR; INDIRA, 2012).

Para avaliar a qualidade da obturacéo a estereomicroscopia € apontada como
uma ferramenta importante, de grande destaque, segura e que exibe detalhes da
adaptacdo da guta percha, cimento e areas que ndo foram preenchidas de uma
forma adequada na terapia endodéntica (CHAUHAN; TIKKU; CHANDRA, 2012).

Em relacdo aos cimentos testados, o Pulp canal sealer EWT™ foi
estatisticamente inferior a 4 mm do apice radicular em relacdo ao MTA Fillapex e ao
AH Plus e a 6 mm do apice radicular em relacdo a profundidade e penetracdo nos
tubulos dentinarios. Pressupfe-se a esta diferenca a presenca na sua composicao
guimica de cristais de prata que permitem uma excelente radiopacidade, entretanto
poderia esta obliterando a entrada dos tubulos dentinarios.

O MTA Fillapex® apresentou resultados estatisticamente inferiores
comparados ao Pulp canal sealer e AH Plus a 4 mm e ao Sealapex a 6 mm do
apice radicular em relacdo a presenca de espacos vazios na obturacdo. Em relagéo

a capacidade de penetracdo nos tubulos dentinarios, este cimento apresentou
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resultados satisfatérios em comparacdo aos outros cimentos testados. Nenhum
cimento foi capaz de penetrar em toda a extensao dos tubulos dentinarios.

E de fundamental importancia o desenvolvimento de novas pesquisas com o
objetivo de investigar outras propriedades e caracteristicas importantes, buscando
sempre um cimento endoddntico que alcance caracteristicas ideais e
consequentemente forneca subsidios aos profissionais para obtengcédo de sucesso na
pratica clinica odontoldgica.

Dentro das condicbes experimentais deste trabalho, considerando-se o0s

resultados obtidos, conclui-se que:

a) 0s quatro cimentos endodoénticos se mostraram satisfatorios e similares
em relacdo a adaptacdo da obturacdo nas paredes dos canais
radiculares, exceto o MTA Fillapex® que evidenciou falhas a 4 e 6 mm do
apice radicular;

b) os cimentos também tiveram um comportamento semelhante na
capacidade de penetracdo e profundidade nos tubulos dentinarios, exceto
o Pulp Canal Sealer EWT™ que se mostrou inferior a 4 e 6 mm do apice
radicular comparado com MTA Fillapex® e AH Plus™ respectivamente;

c) nenhum cimento endodontico testado foi capaz de penetrar em toda a

extensao nos tubulos dentinarios.
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ANEXO 01
Belo Horizonte, 12 de Dezembro de 2011.

A
Pontificia Universidade Catdlica de Minas Gerais
Pro-Reitoria de Pesquisa e P6s-Graduagéo

Comité de Etica em Pesquisa — CEP

Vimos por meio desta, justificar a ndo apresentacdo do Termo de Consentimento Livre
e Esclarecido relacionado ao Projeto de Pesquisa intitulado AVALIACAO
COMPARATIVA DA EFETIVIDADE DA OBTURAC}AO E PENETRAQAO
DENTINARIA DE UM NOVO CIMENTO ENDODONTICO: ESTUDO EX-VIVO
UTILIZANDO MICROSCOPIA ESTEREO E CONFOCAL DE VARREDURA A
LASER, parte do Programa de Mestrado em Odontologia da Pontificia Universidade Catolica
de Minas Gerais, Area de concentracdo: Clinicas Odontolégicas, Enfase: Endodontia.

O presente projeto de pesquisa serd realizado com uma amostra de 40 dentes pré
molares inferiores humanos, que serdo cedidos pelo Banco de Dentes Humanos desta

Instituicdo.

Sendo o que se apresenta para 0 momento,

Rogério Vieira Silva
Mestrando - Pesquisador

Eduardo Nunes
Orientador



65

ANEXO 02

Belo Horizonte, 12 de abril de 2012

De: Profa. Cristiana Leite Carvalho
Coordenadora do Comité de Etica em Pesquisa

Para: Rogério Vieira Silva
Programa de Pds-graduacdo em Odontologia

Prezado (a) pesquisador (a),

O Projeto de Pesquisa CAAE — 0402.0.213.000-11 “Avaliacdo comparativa da penetracao
dentinaria de um novo cimento endodontico: estudo ex-vivo utilizando microscopia confocal
de varredura a laser ” foi aprovado pelo Comité de Etica em Pesquisa da PUC Minas.

Informamos que, por solicitagdo da CONEP/MS — Carta Circular 003/2011 —, o Termo
de Consentimento Livre e Esclarecido devera conter rubrica do sujeito da pesquisa ou
seu representante (se for o caso) e rubrica do pesquisador responsavel em todas as
folhas, além das assinaturas na Gltima péagina do referido Termo.

Atenciosamente,

Profa. Cristiana Leite Carvalho
Coordenadora do Comité de Etica em Pesquisa



