UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA

ANGELA LONGO DO NASCIMENTO

RESIDUOS DE DIFERENTES FORMULACOES EM GEL NAS PAREDES

DENTINARIAS: UMA ANALISE EM MEV/EDS

Porto Alegre
2015



ANGELA LONGO DO NASCIMENTO

RESIDUOS DE DIFERENTES FORMULACOES EM GEL NAS PAREDES
DENTINARIAS: UMA ANALISE EM MEV/EDS

Trabalho de Conclusdo de Curso apresentado
ao Curso de Especializacdo de Endodontia da
Faculdade de Odontologia da Universidade
Federal do Rio Grande do Sul, como requisito
parcial para obtencdo do titulo de Especialista
em Endodontia.

Orientador: Prof. Dr. Marcus Vinicius Reis S6

Porto Alegre
2015



AGRADECIMENTOS

Agradeco primeiramente ao meus pais, Agueda e Fernando, por serem os principais
responsaveis por esta vitoria. Obrigada por me proporcionarem esta oportunidade

especial!

Ao meu orientador Prof.Dr. Marcus Vinicius Reis S0, por sua dedicacdo ao longo
destes dois anos de orientacdo, soube me guiar pelos melhores caminhos e me

oportunizou colher frutos como este trabalho que me enche de alegria.

Ao Centro de Microscopia Eletronica da UFRGS, por possibilitar a execucéo deste

estudo.

A Andrea, pelo carinho, companheirismo e dedicacéo aos alunos ao longo destes

dois anos de curso.
As minhas colegas de curso Camila, Gabriela, Leticia e Mariana, pessoas especiais
gue me ajudam diariamente compartilhando davidas, curiosidades e boas risadas.

Amigas que a especializacdo me presenteou!

Aos professores do curso de especializacdo, obrigada pelo conhecimento

transmitido ao longo destes anos.

Aos pacientes que me proporcionaram experiéncias e crescimento profissional.



RESUMO

Nascimento AL, Busanello FH, S6 MVR, Pereira JR, Grecca FS. Residuos de
diferentes formulacbes em gel nas paredes dentinarias: uma analise em
MEV/EDS. Microsp Res Tech. 2015 jun;78(6):495-9. doi: 10.1002/jemt.22500. Epub
2015 Mar 24.

O objetivo deste estudo foi avaliar a presenca de residuos de hipoclorito de sédio
gel, clorexidina gel e EDTA gel nas paredes dentinarias do canal radicular apoés
quimica-mecénica atraés de andlise em MEV/EDS. Quarenta e oito dentes
monorradiculares foram selecionados, tiveram sua por¢do corondria seccionada. Os
canais foram irrigados com 5ml de solucdo salina durante o preparo do canal
radicular, através de sistema reciprocante. Apds a instrumentacdo, 0s canais
radiculares foram irrigados com 3ml de solucdo de EDTA 17%, seguidos de 1 minuto
de ativacdo ultrassénica passiva (3x20 segundos) afim de remover o smear layer, e
em seguida foram irrigados com 3ml de solucdo salina. Os espécimes foram
randomizados em 3 grupos (n=12) de acordo com a substancia quimica utilizada
para o preenchimento do canal radicular durante 30 minutos: Gl — hipoclorito de
sodio gel 5,5%; Gll — clorexidina gel 2%; Glll — EDTA gel 24%; controle negativo:
nenhuma substancia foi utilizada. Em seguida, os canais foram irrigados com 6ml de
solugdo salina, seguidos de 1 minuto de ativagcdo ultrassonica passiva
(3x20segundos), com irrigacdo final de 2ml de solucdo salina. As raizes foram
seccionadas longitudinalmente e a porcentagem de cada elemento quimico presente
nas amostras foram analisados através de microandlise quimica elementar (EDS).
Todos 0s grupos experimentais apresentaram porcentagens significativamente
superiores dos elementos quimicos (Na e/ou Cl) do que o grupo controle (P<0,03).
Este estudo in vitro demonstrou que, independente da substancia quimica utilizada,
mesmo apdés o protocolo de irrigacdo final, residuos de substancias quimicas
permanece, aderidos ao canal radicular.

Palavras-chave: Endodontia, Hipoclorito de Sodio, Clorexidina, EDTA, Microanalise
Quimica Elementar.



ABSTRACT

Nascimento AL, Busanello FH, S6 MVR, Pereira JR, Grecca FS. Residues of
different gel formulations on dentinal walls: a SEM/EDS analysis. Microsp Res
Tech. 2015 jun;78(6):495-9. doi: 10.1002/jemt.22500. Epub 2015 Mar 24.

The aim of this study was to evaluate the presence of residues of sodium
hypochlorite gel, chlorhexidine gel and gel EDTA on dentin walls after canal
preparation through chemical SEM-EDS analysis. Forty-eight single-rooted teeth
were selected. They had their crowns sectioned and were instrumented with a
reciprocating system. The canals were irrigated with 5 ml of saline solution during
root canal preparation. After instrumentation, the root canals were irrigated with 3 ml
17% EDTA followed by 1 minute of ultrasonic passive activation (3x 20 seconds) to
remove the smear layer, and then irrigated with 3 ml of saline solution. The
specimens were randomized into 3 groups (n = 12) according to the chemical
substance that filled the root canal for 30 minutes: Gl - 5.5% sodium hypochlorite gel;
Gll - 2% chlorhexidine gel; Glll - 24% EDTA gel; Negative control group — no
substance was used. Then, the root canals were irrigated with 6 ml of saline solution
followed by 1 minute of ultrasonic passive activation (3x 20 seconds). After ultrasonic
activation, the canals were irrigated with 2ml saline. The roots were sectioned, and
the percentage of each chemical element present in the samples was analyzed
through chemical SEM-EDS microanalysis. All experimental groups showed a
significantly higher percentage of chemical elements (Na and/or Cl) than the control
group (P <0.03). This in vitro study has shown that, regardless of chemical solutions
used even after the final irrigation protocol, chemical waste of different substances
remained attached to the root canal walls.

Keywords: Endodontics, Sodium Hypochlorite, Chlorhexidine, Edetic Acid, Electron
Probe Microanalysis.
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1 INTRODUCAO

O sucesso do tratamento endoddntico consiste no preparo quimico mecanico,
gue tem por objetivo a limpeza, a ampliagdo e a modelagem do sistema de canais
radiculares (LOPES; SIQUEIRA, 2011), seguido de uma obturacdo e selamento
adequados. A irrigacdo exerce papel fundamental nesta etapa a fim de se alcancar a
recuperacédo dos tecidos periapicais (KANDASWAMY; VENKATESHBABU, 2010). A
acdo mecéanica dos instrumentos endododnticos associados a acdo quimica dos
irrigantes e as ac0es fisicas de irrigacdo e aspiracdo compreendem as ferramentas
utilizadas para eliminar o conteudo séptico e téxico dos canais radiculares
(CASTAGNA et al., 2013). Vérias solucbes irrigadoras tém sido empregadas na
remocdo de residuos teciduais e microrganismos, agindo ndo somente como um
agente antibacteriano, mas também com objetivo de aumentar a eficiéncia da

instrumentacdo e a remocao de debris.

Diversas substancias quimicas em diferentes formulacGes estdo disponiveis
no mercado. As novas formulacdes géis tém sido utilizadas principalmente por
estudantes de odontologia, visto que sua alta viscosidade auxilia na prevencao de
acidentes por extrusdo de solugbes ao longo do tratamento endoddntico. Esta
propriedade fisica das formulacdes géis demonstrou ser benéfica compensando a
incapacidade de dissolucdo de matéria organica da clorexidina, favorecendo uma
mistura e remo¢ao mecanica dos debris e remanescentes teciduais. Além de possuir
propriedades antimicrobianas e lubrificantes durante a instrumentagdo (FERRAZ et
al., 2001).

A instrumentacdo dos canais radiculares gera uma altercdo na superficie
dentinaria e a formacao do smear layer, o qual cobre os componentes normais da
dentina (GRAYSON; MARSHALL, 1993). O emprego de solu¢Bes quimicas pode
alterar a estrutura dentinaria, principalmente o colageno e afetar consideravelmente
as propriedades mecanicas desta estrutura (MOREIRA et al., 2009). Estas
informacdes tornam-se essencias para um adequado selamento hermético. A
eficiéncia adesiva entre os sistemas adesivos e 0 substrato depende entre diversas
variaveis, de uma adequada qualidade da dentina e integridade do colageno
(MOREIRA et al., 2009). A utilizacdo de solucbes irrigadoras esta associada a



degradacdo do coldgeno da superficie dentindria e uma consequente reducdo da
forca de unido entre sistemas adesivos e as paredes dentinarias (NIKAIDO et al.,
1999).

Atualmente, sabe-se que assim como a remocdo de medica¢des intracanais
nado ocorre de forma completa (KUGA et al., 2010), outros residuos podem
remanescer no canal radicular e pode afetar negativamente a qualidade da
obturacéo radicular (BARBIZAM et al., 2008). Desta forma, este estudo se propde a
investigar a presenca de residuos de formulagcdes géis de diferentes solugbes
irrigadores nas paredes dentinarias do canal radicular através de microandlise

guimica elementar (EDS).
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ABSTRACT  The aim of this study was to evaluate the presence of residues of sodium hypo-

chlorite gel, chlorhexidine gel, and EDTA gel on dentinal walls after canal preparation through
chemical SEM- elemental chemical microanalysis (EDS) analysis. Forty-eight single-rooted
teeth were selected. They had their crowns sectioned and were instrumented with a reciprocat-
ing system. The canals were irrigated with 5 mL of saline solution during root canal preparation.
After instrumentation, the root canals were irrigated with 3 mL 17% EDTA followed by 1 min of
ultrasonic passive activation (3X 20 sec) to remove the smear layer, and then irrigated with
3 mL of saline solution. The specimens were randomized into three groups (n = 12) according to
the chemical substance that filled the root canal for 30 min: GI: 5.5% sodium hypochlorite gel;
GII: 2% chlorhexidine gel; GIII: 24% EDTA gel; Negative control group: no substance was used.
Then, the root canals were irrigated with 6 mL of saline solution followed by 1 min of ultrasonic
passive activation (3X 20 sec). After ultrasonic activation, the canals were irrigated with 2 mL
saline. The roots were sectioned, and the percentage of each chemical element present in the
samples was analyzed through chemical SEM-EDS microanalysis. All experimental groups
showed a significantly higher percentage of chemical elements (Na and/or Cl) than the control
group (P < 0.03). This in vitro study has shown that, regardless of chemical solutions used even
after the final irrigation protocol, chemical residues of different substances remained attached to

the root canal walls. Microsc. Res. Tech. 00:000-000, 2015. © 2015 Wiley Periodicals, Inc.

INTRODUCTION

The choice of irrigating substances is important
because there are differences in their efficacy as lubri-
cants during instrumentation to flush debris, smear
layer, and bacteria out of the canal (Zand et al., 2010).
Moreover, the irrigating solution must play a major
role in the elimination of microorganisms and tissue
biocompatibility dissolution (Gomes et al., 2001).
There is no single solution that has all these properties
(Rossi-Fedele et al., 2012).

Among the auxiliary chemicals used in endodontics
during the chemical-mechanical preparation, sodium
hypochlorite at different concentrations has been the
most commonly used because of its broad antimicrobial
spectrum, and its unique ability to dissolve the
remaining necrotic tissue (Moreira et al., 2009;
Zehnder, 2006). However, the incorrect use can cause
serious complications. The most common complication
is accidental injection into the periapical tissues
(Sabala and Powell, 1989). Chlorhexidine gluconate is
an alternative substance that has been used in endo-
dontics, which is preferred as irrigating solutions dur-
ing root canal treatment of deciduous teeth (Oncag
et al., 2003), given that it is less toxic than sodium
hypochlorite and still plays a residual antibacterial
role (Ercan et al., 2004; Oncag et al., 2003).

02015 WILEY PERIODICALS, INC.

Another alternative for the prevention of accidents
caused by extrusion of irrigating solutions is gel for-
mulations (Kim et al., 2013). Zand et al. (2010) have
demonstrated that there are no significant differences
between sodium hypochlorite solution and gel in the
smear layer removal in three thirds of root canal,
which shows that the use of NaOCI gel can be effective,
besides eliminating the side effects of the sodium hypo-
chlorite solution. Valera et al. (2010) showed that chlo-
rhexidine gel presented higher cleaning effect on the
dentin compared with liquid chlorhexidine. However,
chlorhexidine is unable to dissolve necrotic tissue
debris (Naenni et al., 2004); at the same time, due to
its viscosity, the gel seems to compensate for chlorhexi-
dine’s inability to dissolve pulp tissue by providing a
better mechanical cleansing of the root canal, remov-
ing dentin debris and remaining tissues provided by a
lubricating action during instrumentation (Ferraz
et al., 2001). Kim et al. (2013) suggests that the

*Correspondence to: Angela Longo do Nascimento, Faculdade de Odontologia,
Universidade Federal do Rio Grande do Sul, Rua Ramiro Barcelos, 2492-Bairro
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TABLE 1. Representation of the final irrigation protocol for each experimental group

Group Irrigating substance Irrigation protocol

GI NaOCl gel 6 mL saline solution + ultrasonic activation (3 X 20”) + 5 mL EDTA + 2 mL saline solution.
GII CHX gel 6 mL saline solution+ ultrasonic activation (3 X 20”) + 5 mL EDTA +2 mL saline solution.
GIII EDTA gel 6 mL saline solution + ultrasonic activation (3 X 20”) + 5 mL EDTA + 2 mL saline solution.

viscosity and lubricating properties conferred by the
gel may inhibit irregular movement of the piston of the
syringe, and consequently, prevent accidental extru-
sion of the solution. Nonetheless, failure in the apical
area may occur due to high viscosity of the solutions.

The use of chemical substances in endodontics dur-
ing the chemical-mechanical root canal preparation
may change the structure of dentin, mainly the colla-
gen, which contributes significantly to the mechanical
properties of the tooth structure (Moreira et al., 2009),
and interferes with the sealing ability of the filling
material (Bodrumlu et al., 2010; Vivacqua-Gomes
et al., 2002) and the bond strength of resin cements to
dentin (Prado et al., 2013a ). However, studies evaluat-
ing auxiliary chemical substances in gel are still
scarce, and it is unknown whether these different gel
formulations are completely removed from the root
canal after the quimical preparation. The maintenance
of these residues could affect subsequent stages of
endodontic treatment, temporary dressing, and the
adaptation of filling materials.

The aim of this study was to investigate the pres-
ence of residues of the new gel formulations of differ-
ent irrigating solutions in the dentinal walls of the
root canal through elemental chemical microanalysis
(EDS).

MATERIAL AND METHODS

This study was submitted for ethical review and was
approved by the Ethics Committee of the Federal Uni-
versity of Rio Grande do Sul (protocol number
816.273). The sample size was calculated by using the
BioEstat 5.3 software (Instituto de Desenvolvimento
Sustentavel Mamiraua, Belém, Brazil) with an 80%
statistical power and a 95% confidence interval. Forty-
eight single-rooted teeth were used. Only freshly
extracted teeth with straight roots, without previous
endodontic treatment, absence of external root resorp-
tion, with complete root formation, and absence of cal-
cifications were included within this study, which were
then stored in distilled water under refrigeration. The
dental crowns were sectioned at the cement enamel
junction. Canals were prepared using a type K-15
instrument (Dentsply Maillefer, Ballaigues, Switzer-
land) until the tip of the instrument became visible at
the foraminal opening, and the working length was
established 1 mm short of the apex. The foramen ana-
tomical diameter of the teeth was set between 0.25 and
0.30. The chemical-mechanical preparation was per-
formed with the reciprocating WaveOne system 40.08
(Dentsply Maillefer, Ballaigues, Switzerland) activated
by an electric motor (VDW Silver; VDW Company,
Munich, Germany) using the “WaveOne all” mode as
recommended by the manufacturer. During prepara-
tion, each group was irrigated with 5 mL of saline solu-
tion. The solution was injected into the root canals
using a 5 mL syringe (Prod Ultradent, UT) and fine

needle (Endo Easy Tip; Ultradent, Salt Lake, UT), and
held by a suction vacuum cleaner tip coupled to a plas-
tic cannula (Ultradent) placed 3 mm short of working
length. After completing the chemical-mechanical
preparation, the canals were filled with 3 mL of 17%
EDTA solution (Marcela, Porto Alegre, RS, Brazil) fol-
lowed by 1 min of passive ultrasonic activation (3x 20
sec) in order to remove the smear layer, and then irri-
gated with 3 mL of saline solution. The specimens
were randomly divided into three groups (n=12),
according to the chemical substance that filled the root
canal for 30 min: GI: 5.5% sodium hypochlorite gel
(ChlorCid; Ultradent); GII: 2% chlorhexidine gel (Pro-
derma, Piracicaba, SP, Brazil); GIII: 24% EDTA gel
(Biodinamica, Ibipora, PR, Brazil); Negative control
group: no substance was used.

For the final irrigation protocol (Table 1), the sub-
stances were removed using 6 mL of saline solution fol-
lowed by 1 min of passive ultrasonic activation, for
three 20-sec periods (van der Sluis et al., 2010).
Between each period, 2 mL of irrigating solution was
dispensed. After ultrasonic activation, the canals were
irrigated with 2 mL of saline solution.

The passive ultrasonic activation was performed by
NAC Plus (Adiel Ltda, Ribeirao Preto, SP, Brazil)
through a smooth probe type insert (Adiel Ltda,
Ribeirao Preto, SP, Brazil), with tip diameter equiva-
lent to a K-type probe # 20, at a frequency of 30 kHz,
intensity 7.5 W, and range between 20 and 30 microns,
positioned 1 mm short of the working length.

SEM-EDS Analysis

After the irrigation protocol, the roots were cleaved
along and analyzed using a scanning electron micro-
scope (JEOL 5800, Tokyo, Japan). The elemental
chemical analysis was performed by elementary chem-
ical microanalysis (EDS), on two points along the root
canal, in the middle and apical thirds in order to exam-
ine the presence of chemical residues.

Statistical Analysis

Data were obtained as a percentage of the chemical
elements present in each sample. The absence of nor-
mal distribution was confirmed through a Shapiro—
Wilk test of normality. The non-parametric Kruskal-
Wallis test and post hoc Dunn’s test were used for sta-
tistical analysis, at 3% level of significance using the
BioEstat software 5.3 (Mamiraua Sustainable Devel-
opment Institute).

RESULTS

Four EDS representatives images related to experi-
mental and control groups with the respective percent
composition of identified chemicals are displayed in
Figure 1. The figure shows in both experimental and
control groups high peaks of P and Ca. The presence of
Na and Cl was detected only in experimental groups.

Microscopy Research and Technique
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Fig. 2. Na and Cl percentage of experimental groups in the apical (ap) and middle (mid) third compared with the control group.

The percentages of chemical elements present in the
root canal walls are shown in Figure 2. All experimen-
tal groups showed a significantly higher percentage of
chemical elements (Na and/or Cl) than the control
group (P < 0.03).

Scanning electron microscope representative images
(X2,000) of solutions residues of the experimental
groups and control group are show in Figure 3. Arrows
indicate residues blocking dentinal tubules. Represen-
tative image of the control group appears with clear
tubules and without residues.

DISCUSSION

Several solutions have been tested for use in endo-
dontics. Gel formulations have been described as the
safest alternative for the chemical-mechanical prepara-
tion. However, these irrigation methods can interfere
with the in vitro coronal microleakage (Vivacqua-
Gomez et al., 2002). This study used a methodology still

Microscopy Research and Technique

underexplored in Endodontics to evaluate the presence
of residues of gel formulation on dentinal walls.

When the elemental chemical analysis was per-
formed in both experimental and control groups, high
peaks of P and Ca were detected on root canal (Fig. 1).
This data corroborate to the dentin composite, which
consists of identifiable structures: tubules with cell
processes and fluid; highly mineralized peritubular
dentin; and intertubular consisting mainly of collagen
and deposited apatite. The major inorganic compo-
nents in dental tissues are calcium (Ca) and phospho-
rus (P), which are present in the hydroxyapatite
crystals (Grayson and Marshall, 1993). These findings
values the EDS methodology, as well have been
described by Nowicki and Sem (2011) and Prado et al.
(2013a), allowed to detect the presence of chemical ele-
ments on dentinal walls

Significant levels of Cl and Na were found on experi-
mental groups, which were not detected in the control
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Fig. 3. SEM micrographs representative of GI (A), GII (B), GIII (C), and control group (D). Arrows
indicate residues blocking dentinal tubules.

group. These chemical elements are present in the
chlorhexidine formula (Cy2Hj30C12Ng), sodium hypo-
chlorite (NaOCl), and EDTA (EDTACaNa,). Prado
et al. (2013b) have associated highly levels of ClI to
chlorhexidine degradation inside the dentin. Those
data support the present study, which suggests that
levels of Na found can also be related to NaOCIl gel and
EDTA retained o the dentinal wall. The findings of this
study cannot be compared with the study by Nowicki
and Sem (2011), which employed a similar methodol-
ogy, however evaluated the chemical composition of
the precipitate formed by mixing sodium hypochlorite
and 2% chlorhexidine solution. Therefore, this
research cannot be directly compared with other stud-
ies because none of them evaluated the presence of
chemical residues of gels formulations on dentinal
walls. Further the EDS analysis, representative SEM
images indicate residues blocking dentinal tubules on
experimental groups, strengthening the presence of
gel residues. The results showed that solutions with
gel formulation used during canal preparation may
remain within the root canal for a longer period. It’s
known that persistence of CH residues may interfere
with the sealing ability of endodontic sealers (Lam-
brianidis et al., 1999; Margelos et al., 1997) and their
bond strength to the root dentin (Barbizam et al.,
2008), reducing the seal of the root canal system and
the sealer penetration in the dentinal tubules (Calt

and Serper, 1999). The dentin instrumentation and
other preparation methods generate friction and alter-
ation of its morphology, besides the formation of smear
layer that covers the normal dentine structure (Gray-
son and Marshall, 1993). Awareness of their presence
and behavior in the root canal has a huge importance,
since endodontic treatment and the final sealing can-
not be considered independent, but two elements
together forming one concept termed “Endo-
Restorative Continuum” (Yurdaguven et al., 2009).

This in vitro study shows that, even after final irri-
gation protocol, irrigating gel substances remain
attached to the root canal of single-rooted teeth, which
may be extended to complex morphologies of multi-
rooted teeth. Nonetheless, care should be taken to
avoid leaving a chemical smear layer on dentinal
walls, which could cause damage to the sealing of the
root canal system.
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3 CONSIDERACOES FINAIS

A acdo de substancias quimicas € fundamental no tratamento endodontico
durante o processo de modelagem e limpeza do sistema dos canais radiculares.
Contudo, ao analisar os resultados deste estudo, percebe-se que mesmo apos
protocolo de irrigagdo final substancias podem permacer aderidas nas paredes
dentinarias. Fica evidente a importancia do aprimoramento de técnicas de irrigacao

final a fim de promover a completa limpeza dos canais radiculares.

Mais estudos devem ser conduzidos para se determinar o real efeito destes
residuos sobre a resisténcia de unido de materiais utilizados na obturacdo dos
canais radiculares, assim como materiais utilizados na reabilitacdo de dentes
tratados endodonticamente, como sistemas adesivos e cimentos resin0osos.
Favorecendo assim o aumento do indice de sucesso do tratamento endodéntico e

da manutencao do elemento dentario.
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ANEXO A — Carta de aprovacao do comité de ética em pesquisa

Projeto N°: 26006

Titulo: Residuos de diferentes solucgdes irrigadoras e medicacdo intracanal:
avaliacdo em microscopia eletronica de varredura.

PARECER Prezado Pesquisador Marcus Vinicius Reis S6, Informamos que o projeto
de pesquisa Residuos de diferentes solucgdes irrigadoras e medicacdo intracanal:
avaliacdo em microscopia eletrdnica de varredura est4 aprovado.

O objetivo deste estudo sera avaliar a presenca de residuos de gel de hipoclorito de
sbdio, clorexidina gel, edta gel, e pasta de hidroxido de célcio nas paredes
dentinarias, apés o preparo do canal, através de microscopia eletrénica de varredura
(MEV). Sessenta dentes monorradiculares, portadores de canal Unico, seréo
selecionados e seccionados transversalmente a 15mm do 4&pice radicular e
instrumentados com sistema reciprocante NiTi WaveOne 40.08 (Dentsply Maillefer,
Ballaigues, Suica). Os canais serdo irrigados com 5 ml de solucdo salina durante o
preparo do canal. ApOs a instrumentacdo do canal radicular, os dentes seréo
irrigados com 3 ml de EDTA 17% seguido de 1 minuto de ativacdo ultrassénica
passiva (3x 20 segundos) a fim de remover o magma dentinario e em seguida serdo
irrigados com 3 ml de solucdo salina. Os dentes serdo divididos em 4 grupos
experimentais (n=12) para o preenchimento do canal com as seguintes substancias:
Gl - hipoclorito de sadio gel 5,5%; Gll - clorexidina gel 2%; Glll - EDTA gel 17%; GIV
- pasta de hidroxido de calcio; Grupo controle - ndo sera preenchido com nenhuma
substancia. As solucdes serdo mantidas no canal durante 30 minutos. Em seguida
os canais preenchidos com clorexidina gel seréo irrigados com 6 ml solucéo salina e
os demais grupos serdo irrigados com 6 ml NaOCI 2,5%, seguidos de um minuto de
ativacao ultrassodnica passiva intercalado em trés periodos de vinte segundos. Entre
cada periodo, os canais serao irrigados com 2ml da solugéo. A irrigacao final sera
realizada com 5ml de solucéo salina. As raizes serdo clivadas longitudinalmente e
submetidas a analise em MEV. Serdo atribuidos escores para avaliar a quantidade
de residuos remanescentes nos tercos cervical, médio e apical do canal radicular. A
analise intra-grupo serd realizada pelo teste de Friedman e a analise inter-grupo pelo
teste de Kruskal-Wallis.

Somos pela aprovacio.

Atenciosamente Comissao de Pesquisa de Odontologia
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ANEXO B — Parecer Consubstanciado do CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Residuos de diferentes solugdes irrigadoras e medicagao intracanal: avaliagdo em
microscopia eletrénica de varredura.

Pesquisador: Marcus Vinicius Reis S6

Area Tematica:

Versdo: 4

CAAE: 33175514.0.0000.5347

Instituigdo Proponente: Universidade Federal do Rio Grande do Sul
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Ndamero do Parecer: 816.273
Data da Relatoria: 25/09/2014

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Nao existem inadequagdes e ndo sao necessarias alteracoes a esta nova versao. Solicita-se que haja
coeréncia entre o TCLE apresentado como anexo e o TCLE inserido no projeto principal.

Situagao do Parecer:

Aprovado

Necessita Apreciagdao da CONEP:

Néo

Consideragoes Finais a critério do CEP:

Aprovado.



19

APENDICE A - Termo de doacg&o de dentes humanos

Eu, ,RG

sresidente a ., ho

, aceito doar o meu dente e concordo em doa-lo a pesquisa
intitulada RESIDUOS DE DIFERENTES SOLUCOES IRRIGADORAS E
MEDICAC}AO INTRACANAL.: AVALIA(;AO EM MICROSPIA ELETRONICA DE
VARREDURA.
Estou ciente de que o dente foi extraido por indicacéo terapéutica para a melhoria da
minha saude, como documentado no prontuario da Faculdade. A pesquisa citada
anteriormente deverd ter sido previamente aprovada pela Comissdo Cientifica e de
Etica da Faculdade de Odontologia e, a seguir, pelo Comité de Etica em Pesquisa

da UFRGS, sendo preservada a identidade do doador na divulgacdo dos resultados.

Porto Alegre, de de 20

Assinatura do responsavel

Testemunha

Testemunha
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APENDICE B - Termo de consentimento livre e esclarecido

Prezado Sr.(a),
Como é de seu conhecimento, existe a indicagéo terapéutica para a

extracdo do dente , com o propésito de melhorar sua

saude, conforme registro no prontuario. Estamos realizando uma pesquisa com
dentes extraidos intitulada: “RESIDUOS DE DIFERENTES SOLUCOES
IRRIGADORAS E MEDICAQAO INTRACANAL.: AVALIAQAO EM MICROSPIA
ELETRONICA DE VARREDURA”. Tal pesquisa tem por objetivo investigar a
presenca de residuos de 4 substancias, nas paredes do canal radicular, apés uma
sessdo do tratamento de canal . Com este trabalho espera-se auxiliar os cirurgides-
dentistas a definir, dentre as substancias testadas, qual (is) necessitam maior
atencdo para a remocédo da(s) mesma(s), uma vez que a presenca destes residuos
podem dificultar a adaptacdo do material de obturacéo.

N&o ha desconfortos, beneficios diretos ou riscos previsiveis ao participante,
bem como ao pesquisador, decorrentes da realizacdo deste estudo ou da execucéo
de seus meétodos, visto que serdo analisados dentes extraidos por motivos
independentes do presente estudo.

Pelo presente instrumento que atende as exigéncias legais, o(a) Sr.(a)

, portador da célula de

identidade n° e residente na

Rua/Avenida

telefone () , Ciente dos procedimentos a que sera

submetido, ndo restando quaisquer davidas a respeito do lido e explicado, firma seu
CONSENTIMENTO LIVRE E ESCLARECIDO concordando em doar o referido dente
a pesquisa informada. Bem como o armazenamento do mesmo para possivel
utilizacdo em pesquisa futura. Informamos que este sera utilizado exclusivamente na
pesquisa laboratorial a ser conduzida na Faculdade de Odontologia da UFRGS
somente apoés certificacdo do Comité de Etica responsavel. Caso seja empregado
em pesquisa futura, esta serd submetida para aprovacdo do Comité de Etica em
Pesquisa (CEP) institucional e, quando for o caso, da Comissdo Nacional de Etica
em Pesquisa (CONEP)
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Caso tiver novas perguntas sobre este estudo e/ou sobre o 6rgao doado, podera
solicitar informacdes ao Prof. Marcus Vinicius Reis S6 (pesquisador responsavel) no
telefone (51) 33085357 ou para o Comité de Etica e Pesquisa em Seres Humanos
da UFRGS no telefone (51) 3308-3738.

Finalmente, ressaltamos que caso o(a) Sr.(a) nao concorde em doar o dente
para a pesquisa, ndo havera qualquer interferéncia em seu atendimento
odontologico.

Declaro ter lido - ou me foi lido - as informacdes acima antes de assinar este
formulario. Foi-me dada ampla oportunidade de fazer perguntas, esclarecendo
plenamente minhas duvidas. Por este instrumento, tomo parte, voluntariamente, da
doacéo do meu 6rgao (dente) para o presente estudo.

, de de 201 .

Assinatura do doador ou responsavel

Assinatura da testemunha

Assinatura e numero do CRO do CD responsavel pelo atendimento

ATENCAO:

- A sua participacdo em qualquer tipo de pesquisa é voluntaria. Em caso de davida
quanto aos seus direitos, Sr(a) pode entrar em contato com o Comité de Etica em
Pesquisa UFRGS, localizado a Av. Paulo Gama, 110 - 7° andar - Porto Alegre/RS -
CEP: 90040-060 - Fone: (51) 3308.4085. E-mail: pro-reitoria@propesq.ufrgs.br.

- Esse termo de consentimento serd impresso em duas copias, sendo uma de
propriedade do participante da pesquisa e a outra de propriedade dos
pesquisadores.



