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RESUMO

JARDINE, Alexander Pompermayer. O efeito da irrigagao final na penetrabilidade
de um cimento a base de resina epéxi nos tubulos dentinarios: analise por
microscopia confocal a laser. 2014. 29 f. Trabalho de Concluséo de Curso
(Graduacao em Odontologia) — Faculdade de Odontologia, Universidade Federal do
Rio Grande do Sul, Porto Alegre, 2014.

O objetivo desse estudo foi avaliar o efeito de trés solugdes irrigadoras (EDTA 17%,
BioPure MTAD e QMix) na penetrabilidade de um cimento a base de resina epdxica
em tubulos dentinarios de dentes humanos utilizando microscopia confocal a laser.
Quarenta e oito raizes disto-vestibular de molares superiores foram selecionadas e
0s canais instrumentados com Sistema ProTaper Universal até a lima F3. Os grupos
foram divididos de acordo com a solugao irrigadora inicial (Sl) e final (SF): GC —
NaOCI 2,5% (SI) + soro fisioldgico (SF) (n=12); GE - NaOCI 2,5% (Sl) + EDTA 17%
(SF) (n=12); GM — NaOCl 1,3% (Sl) + BioPure MTAD (SF) (n=12); GQ — NaOCI
2,5% (SI) + Qmix (SF) (n=12). Foi utilizado 2mL de NaOCI apds cada troca de
instrumento, associado a 5 mL de solugéao irrigadora final por 2 minutos apds o
preparo quimico mecanico. Em seguida, lavagem final com 2 mL de soro fisiolégico
sera realizada. Apos a realizagdo dos protocolos de irrigagdo, dois espécimes por
grupo foram analisados por meio de microscopia eletronica de varredura (2000x)
para andlise da remocgao de smear layer. Os demais espécimes foram obturados
com cones de guta-percha e AH Plus acrescido do corante Rhodamina B em uma
proporgcao de 0,1%. A seguir os espécimes foram seccionados transversalmente a
4mm do apice e esta porcao foi avaliada, através de microscopia confocal a laser
(10x), com relagao a area total de dentina impregnada pelo cimento e a sua
penetracao linear nos tubulos dentinarios. A penetragao do cimento foi analisado
utilizando o programa Adobe Photoshop. Os grupos GE e GQ apresentaram
penetragcao de cimento similar nos tubulos dentinarios (P>.05). Na analise por MEV,
os grupos GE e GQ apresentaram as menores quantidades de smear layer nas
paredes do canal radicular. O uso de QMix resultou em uma penetragado de cimento
endodéntico similar ao do obtido com uso de EDTA 17% e foi superior ao BioPure
MTAD e soro fisiolégico. Grande quantidade de smear layer permaneceu nas
paredes do canal radicular nos grupos GM e GC. QMix e EDTA 17% promoveram a
exposicao quase completa dos tubulos dentinarios.

Palavras-chave: Endodontia. Irrigantes do Canal Radicular. Microscopia confocal a
laser.



ABSTRACT

JARDINE, Alexander Pompermayer. The of effect final irrigation on the
penetrability of epoxy resin-based sealer into dentinal tubules: a confocal
microscopy study. 2014. 29 f. Final paper (Graduation in Dentistry) — Faculdade de
Odontologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, 2014.

The aim of this study was to compare the effect of QMix, BioPure MTAD, 17% EDTA
and saline on the penetrability of a resin-based sealer into dentinal tubules using a
confocal laser scanning microscope (CLSM) and to describe the cleaning of root
canal walls by SEM. Forty-eight distobuccal roots from upper molars were selected
and randomly divided into four groups (n=12) before root canal preparation according
to the solution used in the final rinse protocol (FRP): QG (QMix), MG (BioPure
MTAD), EG (17% EDTA) and CG (Control Group: saline). Two roots of each group
were prepared for SEM and images (x2000) from the canal walls were acquired. The
remaining canals were filled with a single gutta-percha cone and AH Plus with 0.1%
Rhodamine B. The specimens were horizontally sectioned 4 mm from the apex, and
the slices were analyzed in CLSM (x10). Sealer penetration was analyzed with
Adobe Photoshop software. QG and EG presented similar amounts of sealer
penetration (P>.05). MG and CG presented the lowest penetrability values (P<.05).
In the SEM images, QG and EG presented the lowest amounts of smear layer
attached to root canal walls. The use of QMix resulted in sealer penetration
comparable to that observed after using 17% EDTA and was superior to BioPure
MTAD and saline. Large amounts of the smear layer remained attached to the canal
walls in MG and CG. QMix and 17% EDTA almost completely opened the dentinal
tubules.

Keywords: Endodontics. Root Canal Irrigants. Confocal laser scanning microscopy.
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1 INTRODUGAO

Solugbes irrigadoras sao utilizadas para limpar e desinfectar o sistema de
canais ao passo que instrumentos endododnticos sao utilizados para limpar e modelar
os canais radiculares (BAUMGARTNER; MADER, 1987). Apds o preparo quimico-
mecanico, uma camada de smear layer é formada obliterando os tubulos dentinarios
(MCCOMB; SMITH, 1975; MADER; BAUMGARTEN; PETERS, 1984). Normalmente,
esta camada contém materiais organicos e inorganicos (MCCOMB; SMITH, 1975) e,
apesar da divergéncia no que diz respeito a sua manutengao ou nao, esta camada
pode estar infectada ou, simplesmente, proteger as bactérias no interior dos tubulos
dentinarios (TORABINEJAD et al., 2002). A manutengdo da smear layer pode
prejudicar a permeabilidade dentinaria (PASHLEY; MICHELICH; KEHL, 1981),
impedir difusdo e a agao da medicacgao intracanal (ORSTAVIK; HAAPASALO, 1990)
e diminuir a penetragao dos cimentos endodbénticos em canais laterais e tubulos
dentinarios, podendo comprometer o selamento do sistema de canais radiculares
(GUTIERREZ et al., 1990; LLOYD et al., 1995).

Nenhuma solugao irrigadora é capaz de atuar simultaneamente na porgao
organica e inorganica da smear layer com adequada eficacia. O NaOCI possui boa
efetividade apenas na porgédo organica da dentina, assim, para remogao adequada
dos componentes organicos e inorganicos da smear layer, algumas substancias
associadas ao NaOCI tém sido preconizadas.

Associagcdo do NaOCl com agentes quelantes como o 4&cido
etilenodiaminotetracético (EDTA) 15-17% é recomendada (9STBY, 1957,
TORABINEJAD; KHADEMI; BABAGOLI, 2003). O EDTA é um quelante com efetiva
acao desmineralizadora em dentina (CALT; SERPER, 2000) e pode ser utilizado
para remocgao da smear layer (CALT; SERPER, 2002). Estudos mostram que cerca
de 1 minuto é suficiente para a remogao do smear layer com o uso do EDTA 17%,
entretanto mostram que a aplicagao do EDTA por tempo superior a 1 minuto pode
causar erosao dentinaria (TAY; GUTMANN; PASHLEY, 2007).

O BioPure MTAD (Dentsply Tulsa Dental Specialties, Tulsa, OK), tem se
mostrado promissor como agente antimicrobiano contra Enterococus faecalis na
forma planctonica, porém quando este microrganismo se organiza em biofilmes, o
efeito do MTAD é menor (SVENSATER; BERGENHOLTZ, 2004; CHAVES DE PAZ



et al., 2007). E efetivo na remogéo de smear layer apds o uso de NaOCI 1,3%,
entretanto parece desmineralizar dentina intra-radicular (DE DEUS et al., 2007).

Além das referidas substancias, um produto relativamente novo é encontrado
no mercado com objetivo de auxiliar na remogao da smear layer. O QMix, composto
por um agente antimicrobiano bisguanida, um acido poli-amino-carboxilico, soro
fisiolégico e um surfactante (DAl et al., 2011). Em estudo recente, o QMix
apresentou capacidade de remogao de smear layer similar ao EDTA (DAI et al.,
2011).

Diversos estudos tém avaliado, através de microscopia eletrbnica de
varredura, a capacidade de remocao da smear layer de diferentes solugdes
irrigadoras. Entretanto, poucos estudos atentam para o efeito da solugao irrigadora
final na capacidade de penetracdo de cimentos endodbnticos no interior canais

laterais e tubulos dentinarios.



2 ARTIGO CIENTIFICO

O desenvolvimento do trabalho esta apresentado na forma de artigo cientifico
de periddico em inglés, enviado para publicagdo na revista Clinical Oral

Investigations.

Title
The effect of final irrigation on the penetrability of epoxy resin-based sealer into

dentinal tubules: a confocal microscopy study

Introduction

It is impossible to create a sterile environment in infected teeth after
chemomechanical preparation (1). The complexity of root canal systems leads to
remaining pulp tissue and inorganic debris, mainly in isthmuses or in areas that
instruments did not reach (2,3). In this context, irrigants play an indispensable role.
They must present antibacterial activity and an ability to dissolve organic and
inorganic tissues. However, none of the current irrigants individually meets all these

requirements. Therefore, associations have been proposed (4-8).

Sodium hypochlorite (NaOCI) is the most common irrigant used during root
canal therapy. However, despite its great antibacterial activity, NaOCI has no effect
on the inorganic portion of the smear layer (9). The presence of the smear layer
attached to the canal wall impairs irrigants, medications and endodontic sealers from
accessing dentinal tubules (10). Thus, preceding the placement of canal dressings or
the root filling, additional solutions have been used to act on the inorganic portion of

the smear layer (11-14).

The association of NaOCl and EDTA has been shown to be effective in
removing the smear layer and pulpal remnants within the root canal system (15,16).
Recently, researchers have focused on developing new irrigants and establishing
alternative irrigation protocols to better remove the smear layer and debris from the

root canal, especially at the apical third (4,17).

BioPure MTAD (Dentsply Tulsa Dental, Tulsa, OK, USA) and QMix (Dentsply

Tulsa Dental) are relatively new solutions used during the final rinse procedure. Both



10

products aim at removing the inorganic smear layer and disinfect the root canal
system (6,12,18). QMix associates the chelating properties of EDTA with the
substantivity and antimicrobial properties of chlorhexidine gluconate (18). QMix
consists of a mixture of a bisbiguanide antimicrobial agent, a polyaminocarboxylic
acid calcium-chelating agent, saline, and a surfactant (6). BioPure MTAD, in turn,

consists of a mixture of doxycycline, citric acid and a detergent (Tween 80).

Many studies have investigated the action of QMix and BioPure MTAD on the
removal of the smear layer and debris (6,8,12). Some results have pointed to an
equivalent efficacy of QMix, EDTA and BioPure MTAD on smear layer removal
(4,5,8,19). However, no study has assessed their influence on the sealer’s
penetration into dentinal tubules. The main goal of filling procedures is to adequately
fill the root canal system, including accessory canals, isthimus, apical delta and
dentinal tubules. From a microbiological standpoint, sealer penetration is desirable
because it might entomb residual debris and microorganisms and it may maintain
them far from nutrient sources (20). Moreover, deep endodontic sealer penetration is
notably important because it decreases the interface between gutta-percha and root

dentin and it may improve the retention of the filling mass by mechanical locking (21).

The aim of the present study was to compare the effect of QMix, BioPure
MTAD, 17% EDTA and saline on the penetrability of a resin-based sealer into
dentinal tubules using a confocal laser scanning microscope and to describe the
cleaning of root canal walls by SEM analyses. The null hypothesis was that there
would be no differences in sealer penetrability after the final rinse using QMix,
BioPure MTAD, 17% EDTA or saline.

Materials and methods

This study was approved by the Ethics Committee of the Federal University of
Rio Grande do Sul. Forty-eight distobuccal roots from maxillary molars were selected
and transversely sectioned using a diamond disc (KG Sorensen, Cotia, SP, Brazil) at
the cementoenamel junction. Next, the presence of a single canal was
radiographically verified. Only straight roots at least 12 mm in length with completely

formed root apexes and the absence of root reabsorption were included in this study.
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The canals were accessed and the working length (WL) was established 1 mm
short of the total canal length via the insertion of a #15 K-file (Dentsply Maillefer,
Ballaigues, Switzerland) until just visible at the apical foramen. Before root canal
preparation, all roots were randomly divided into four groups (n=12) according to the
solution used in the final rinse protocol (FRP): QG (QMix), MG (BioPure MTAD), EG
(17% EDTA) and CG (Control Group: saline).

The root canals were prepared at WL using the ProTaper system (Dentsply
Maillefer) up to an F3 file. After each instrument change, 2 mL of 2.5% NaOCI was
delivered into the root canals. According to the manufacturer’'s recommendation, in
MG, the roots were irrigated with 2 mL of 1.3% NaOCI. Five-milliliter disposable
plastic syringes (Ultradent Products Inc., South Jordan, UT, USA) with 30-gauge
needles (Endo Easy Tip, Ultradent Products Inc.) inserted 1 mm shorter than the WL
were used for irrigation. The FRP for the experimental groups was 5 mL of the test
solution for 2 minutes followed by 2 mL of saline. In the CG, 5 mL of saline was
delivered for 2 minutes followed by 2 mL of the same solution. Finally, the canals

were dried with paper points (Dentsply Maillefer).

Two roots of each group were prepared for scanning electron microscopy
(SEM) (JEOL 6060, JEOL, Tokyo, Japan) operated at 10 kV. Specimens were split
by applying slight pressure to an enamel chisel into the longitudinal groove and one
half of the specimen was chosen. Each sample was dehydrated in graded series of
ethanol solutions, mounted on stubs, gold-sputtered, and examined on SEM. The
apical third was used to illustrate the amount of debris and the smear layer after FRP
(x2000).

The remaining forty roots were filled using the single cone technique. Equal
parts of paste A and past B of an epoxy resin-based sealer (AH Plus, Dentsply
Maillefer) were mixed with 0.1% Rhodamine B (RITC; Sigma-Aldrich, St. Louis, MO).
The endodontic sealer was placed into the canal 1 mm shorter than the WL using a
400-rpm lentulo spiral (Dentsply Maillefer) for 5 seconds (22), and a ProTaper F3
gutta-percha cone (Dentsply Maillefer) was immediately positioned. The specimens

were stored at 37°C and 100% humidity for 7 days to allow the sealer to set.

Each specimen was horizontally sectioned under water cooling at 4 mm from

the apex using a cut machine (Extec Labcut 1010, Enfield, CT) to obtain a 2 mm-
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thick slice. Next, the coronal surfaces of the slices were polished with Arotec paste
(Arotec, Cotia, SP, Brazil) to eliminate dentin debris generated during the cutting

procedures and to produce a highly reflective surface.

The slices were examined using an Olympus Fluoview 1000 confocal laser
scanning microscope (Olympus Corporation, Tokyo, Japan) (CLSM) with x10
magnification. The image settings were 70-um depth with 800 x 800 pixels. Using
Adobe Photoshop software (Adobe Systems, San Jose, CA, USA), one calibrated
examiner (R=0,86) analyzed the images. Initially, the size of all images was
standardized with 512x512 pixels with root canal centered. Then, with rectangular
marquee tool, the whole image was selected and the total number of pixels was
registered in the histogram tool. Next, the magnetic lasso tool was used to outline the
canal area and the number of pixels was obtained. The canal area has been black
colored to hide the sealer inside the canal. By subtracting these values (pixels of total
area and pixels of canal area), the number of pixels of dentin area was obtained.
Afterward, the sealer impregnated dentin area, red collared, was outlined with the
same tool and in the color range tool red was selected and number of red pixels,
corresponding to the sealer penetration, was registered. Finally, the percentage of
sealer penetration in dentin wall was calculated. The data were statistically analyzed
using the Shapiro-Wilk normality test, the Kruskal-Wallis test and the Dunn post hoc

test. The significance levels were set at 5%.

Results

The Shapiro-Wilk normality test indicated a non-normal distribution of the data
(P=.11). The percentage of sealer penetration into dentinal tubules and the 25th and
75th percentiles are summarized in Table 1. Kruskal-Wallis analysis showed a
significant difference in the sealer penetration among the groups (P<.05). QMix
promoted sealer penetration that was similar to that achieved after using 17% EDTA
(P>.05). Four percent of the dentin area was impregnated by the sealer in QG, while
in EG, these values reached 5.97%. MG and CG presented the lowest penetrability
values, 0.32% and 0.36%, respectively (P<.05). Figure 1 shows representative

images of sealer penetration according to the irrigant used at the FRP.
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In the SEM images, QG and EG presented the lowest amounts of smear layer
attached to the root canal walls. However, considerable amounts of smear layer were
observed in MG and CG.

Table 1 — Percentage and 25" and 75" percentile of sealer impregnated dentin area
after using QMix (QG), BioPure MTAD (MG), 17% EDTA (EG) and saline — control
group (CG) at the FRP.

Table 1 — Percentage and 25™ and 75" percentile of sealer impregnated dentin area after using QMix
(QG), MTAD (MG), 17% EDTA (EG) and saline — control group (CG) at the FRP.

GQ GM GE CG
Median 4.14%"° 0.32%"° 5.97%* 0.36% "
25th percentile 2.0% 0.0% 4.4% 0.0%
75th percentile 6.5% 1.1% 9.5% 0.6%
Different letters denote significant differences after the Kruskal-Wallis and the Dunn's post hoc tests (a < .05).

Footnote: Different letters denote significant differences after the Kruskal-Wallis and
the Dunn’s post hoc tests (a<.05).

Figure 1 — CLSM images (x10) to illustrate the sealer penetration: QG, MG, EG and
CG.
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Figure 2 - SEM images (x2000) to illustrate the cleanness of the dentin walls: QG,
MG, EG and CG.
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Discussion

The presence of a smear layer on the canal walls may reduce dentin
permeability and may hinder sealer penetration into dentinal tubules (23). Therefore,
its removal is essential to improve the quality of the root canal filling. Recently, De-
Deus et al. (24) did not find correlation between sealer penetration and the sealability
of an epoxy resin-based sealer. However, this study did not aim to establish any
correlation between these aspects. Sealer penetration into accessory canals,
isthimus, apical delta and dentinal tubules is particularly important because the
sealer’s antibacterial activity and its blockade effect that can be considered beneficial

to prevent reinfection (23).

According to the literature, it is harder to remove the smear layer from the
apical third than from the other thirds (21,25,26). At this third, the delivery of the
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irrigant is impaired, and dentin exhibits less tubule density or even areas with absent
of tubules (27). Because of these characteristics, sealer penetration after FRP with
different solutions was assessed at this portion of the root canal. Slices were
obtained 4mm from the root apex in order to minimize the inclusion of apical deltas

and anatomical irregularities which must impair the analysis of sealer penetration.

The single cone technique was performed due its wide use in endodontics and
because sealer penetration does not depend on the filling technique (28,29). The
tubule penetration of resin-based sealers is not dependent on the hydraulic forces
created during filling; instead, the sealer is drawn into the tubules by capillary action
(26).

Some authors evaluated the maximum penetration of the sealer by tracing a
straight line from the canal wall up to the outer limit of the visible field in the
microscope (20,26). The method used in the present study permits the assessment
of the overall penetration related to the visible field. In many cases, the sealer
penetration is not homogenous along the entire perimeter of the canal; therefore, the
maximal penetration must not be representative. For this reason, this study

measured the percentage of sealer impregnated dentin area.

Light microscopy (30), SEM (23) and CLSM (31,32) have been used to assess
smear layer removal and sealer penetration into dentinal tubules. The main
disadvantage of light microscopy was the inability to distinguish the sealer from the
radicular dentin (26). CLSM presents certain advantages over other techniques
because it does not require any special specimen processing (29). To evaluate the
samples by SEM, the specimens must undergo gold sputtering, and because SEM
works under a vacuum, the procedure is time consuming. Additionally, CLSM
produces fewer artifacts and does not promote sample dehydration when compared
to SEM (33). CLSM permits image acquisition from several optical sections, even
from thick specimens, which are further reconstructed to achieve the final image.
However, SEM permits the visualization of only one plane. Rhodamine B dye was
used to promote the fluorescence of the sealer because CLSM works with high
contrast points to identify the sealers within the dentinal tubules (34). Patel et al. (35)

did not observe an influence of Rhodamine B dye on the physical properties of the
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sealer, most likely because of the small amount of the dye (0.01%) mixed with the

sealer.

Based on the results of the present study, the null hypothesis was rejected.
Sealer penetration was influenced by the irrigant used at the FRP. It is important to
note that sealer penetration into dentinal tubules can be used as an indicator for
smear layer removal; if the smear layer has closed the tubules opening the sealer

would not penetrate into then.

Despite the presence of surfactant in the QMix formulation in order to
decrease the surface tension and increase the wettability, the SEM images showed
smear layer removal in QG and EG. In line with these findings, Stojicic et al. (8)
verified that QMix and 17% EDTA presented a similar ability to remove the smear
layer in 5 min. The percentages of opened tubules were 88% and 85%, respectively.
Adding these results to the promising results concerning the antibacterial activity of
QMix (8,18), the chelating effects of QMix seem to be effective in tubule opening and

also in killing bacteria.

Several studies evaluated the ability of different chelating agents to remove
the smear layer and debris (5-8,19). However, the literature does not present any
study that has evaluated the effect of these relatively new solutions (QMix and

BioPure MTAD) on sealer penetrability.

In this investigation, the sealer penetration was higher in EG and QG when
compared with MG and CG (P<.05). These findings are coherent with the illustrative
SEM images. SEM illustrative micrographs showed the smear layer attached to the
canal walls in groups that presented the lowest sealer penetration (MG and CG), and
almost all tubules were opened in groups where the sealer penetration was higher
(EG and QG). According to De Deus et al. (24), root canal walls that were completely
covered by a smear layer did not exhibit sealer penetration into dentinal tubules. So,
despite the main goal of the present study being to investigate the sealer penetration
into dentinal tubes after different FRP, our results can be correlated with the ones

that evaluated smear layer removal.

In contrast with findings of the present investigation, Torabinejad et al. (4)

showed that BioPure MTAD was effective to remove smear layer. Probably,
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differences in irrigation protocols explain the contradictory results. Whereas
Torabinejad et al. (4) followed the BioPure MTAD manufacturer’s instructions, using
1 mL of MTAD per 5 minutes and, then, a final flush with 4 mL, to standardize the
irrigation protocol for all tested solutions, in the current study, 5mL of MTAD were

used per 2 minutes.

In accordance with our results, comparing cleaning ability of BioPure MTAD
with 17% EDTA, Wu et al. (36) showed better results for 17% EDTA. On the other
hand, Mancini et al. (5) find no differences in smear layer removal between 17%
EDTA, BioPure MTAD and 42% Acid Citric.

Some CLSM images showed the absence of a homogeneous layer of sealer in
the dentinal tubules along the entire canal perimeter. The presence of sclerotic
dentin, the small number of dentinal tubules relative to the cervical and middle thirds,
and the difficulty in removing the smear layer from the apical third constitute possible
reasons that could explain such results (20). It is difficult to standardize the amount
and distribution of sclerotic dentin and irregular secondary dentin which may have
influence on the sealer penetration or smear layer patterns. Even a careful sample
selection does not guarantee a homogeneous dentin pattern among the specimens.
Thus, at the moment, it consists in a drawback inherent to this methodology.
Compaction loads during root canal filling may lead to a lack of sealer between the
gutta-percha and the root canal wall and may also contribute to the irregular patterns

of sealer penetration (20).

The current methods to evaluate the smear layer removal have been
contested (De Deus et al. 2011). SEM does not allow a longitudinal observational
character, in which a given dentin area can be observed at different times.
Additionally, the development of computational routines able to automatically extract
quantitative data of dentin morphology, thus minimizing human bias, is needed (De

Deus et al. 2011). However, SEM has been widely used for this purpose.

Conclusions

Within the limitations of this study, it can be concluded that QMix promoted

sealer penetration comparable to that achieved by 17% EDTA and superior to that
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achieved by BioPure MTAD. When saline and BioPure MTAD where used for final
rinse, large amounts of smear layer remained attached to the canal wall. However,

QMix and 17% EDTA almost completely opened the dentinal tubules.
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6 CONCLUSAO

Considerando as limitagdes deste estudo, & possivel concluir que o QMix
promoveu uma penetracdo de cimento comparavel a do EDTA 17% e superior
aquela alcangada com o uso do BioPure MTAD. Quando a solugao salina e o
BioPure MTAD foram utilizados para a irrigacdo final, foi observada grande
quantidade de smear layer remanescente na parede do canal radicular. Contudo, o
QMix e o EDTA 17% promoveram a abertura quase completa dos tubulos

dentinarios.
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ANEXO A - PARECER DA COMPESQ

$
UFRGS

Universidade Federal do Rio Grande do Sul Faculdade de Odontologia
PARECER CONSUBSTANCIADO DA COMISSAO DE PESQUISA

Parecer aprovado em reunido do dia 16 de agosto de 2013
ATA n®05/2013.

A Comissiio de Pesquisa da Faculdade de Odontologia da Universidade Federal do Rio
Grande do Sul apos andlise aprovou o projeto abaixo citado com o seguinte parecer:

O objetivo desse estudo in vitro, randomizado e controlado, sera avaliar o efeito de cinco
solugdes irrigadoras (EDTA 17%, dcido citrico 10%, BioPure MTAD, SmearClear e QMix) na
penetrabilidade de um cimento a base de resina epdxica em tabulos dentindrios de dentes
humanos utilizando microscopia confocal a laser. Sessenta ¢ seis raizes disto-vestibular de
molares superiores serdo selecionadas ¢ os canais instrumentados com Sistema ProTaper
Universal até a lima FS. Os grupos serdo divididos de acordo com a solugao irrigadora inicial
(Shy e final (SF): grupo | - NaOCI 2,5% (S1) + soro fisiologico (SF)(n=12); grupo 2 - NaOCl
2.5% (SI) + EDTA 17% (SF) (w=12): grupo 3 - NaOCl 2.5% (SI) + dcido citrico 10% (SF)
(n=12): grupo 4 - NaOCl 1.3% (SI) ~ BioPure MTAD (SF) (n=12); e grupo 5 - NaOCl 2,5%
(SI) + SmearClear (SF) (n=12); group 6 - NaOCl 2.5% SI) + Qmix (SF) (n=12). Sera utilizado
2mL de NaOCl apés cada troca de instrumento. associado a SmL de solugao irrigadora final
apos 0 preparo quimico mecdnico por 2 minutos. Em seguida. lavagem final com 2 mL de soro
fisiologico serd realizada. Apos realizagdo dos protocolos de irrigagdo, dois espécimes por
grupo serdo analisados por meio de microscopia eletronica de varredura para analise da
remogdo de smear layer. Os demais especimes serdo obturados com cones de guta-percha e AH

Plus acrescido do corante Rhodamina B em,uma propor¢ao de 0,1%. A seguir os espécimes
serdo seccionados transversalmente a 3, 6 ¢ 10 mm do apice e estas porgdes serdo avaliadas,
através de microscopia confocal a laser, com relagdo a area total de dentina impregnada pelo
cimento e a sua penetragdo linear nos tibulos dentinarios.

O projeto encontra-se bem descrito ¢ fundamentado. O parecer é pela aprovagdo.
Cadastrar o projeto na plataforma Brasil ¢ encaminhar ao comite de ética da UFRGS.
Atenciosamente, Comissao de Pesquisa de Odontologia.

PROJETO DE PESQUISA N° 25068: Efeito de agentes quelantes na penetrabilidade
de um cimento endoddntico em tabulos dentindrios: analise por microscopia confocal a
laser

PESQUISADOR RESPONS

AVEL: Patricia Maria Poli Kopper Mora

Porto Alegre. 16 de agosto de 2013.

5 Prof. Luciang Casagrande
o Coogatelizdor COMPESQ
_Facul T oaoetogia « LIERGS £ —_

Aucmno”('asagr' de
Coordenador da Comissdo de Pesquisa ODONTOLOGIA UFRGS
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PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA
Titulo da Pesquisa: Efeito de agentes quelantes na penetrabilidade de um cimento endodéntico em tubulos
dentinarios: analise por microscopia confocal a laser
Pesquisador: Patricia Maria Poli Kopper Méra
Area Tematica:
Versdo: 5
CAAE: 20568013.1.0000.5347
Instituicdo Proponente: Universidade Federal do Rio Grande do Sul
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Numero do Parecer: 463.650
Data da Relatoria: 14/11/2013

Apresentagao do Projeto:

Mantidas as observagdes anteriores.

Objetivo da Pesquisa:

Avaliar o efeito de agentes quelantes na penetrabilidade de um cimento endodéntico.
Avaliacao dos Riscos e Beneficios:

Foram apresentados de forma completa.

Comentarios e Consideragdes sobre a Pesquisa:

Havia uma diligéncia em relagéo ao calculo amostral. Na nova versdo consta o seguinte texto: "8.2 Calculo
Amostral

De acordo com o recomendado por Hulley et al. (21), o calculo amostral foi realizado utilizando-se o
software PEPI - Statistical Suite & StatCalc, onde, em funcéo das caracteristicas do estudo, a diferenca
entre as médias foi estabelecida em 1,5. Sendo assim, para detectar uma diferenca de, pelo menos, 1,5
unidades de desvio padréo entre as médias das medidas observadas nos grupos, atingindo um poder
estatistico de 90% com um nivel de significancia de 5%, foi calculado a necessidade de 12 unidades
experimentais.". Ainda que ndo esteja, nesta sessao, especificado que seréo varios grupos de 12 unidades
experimentais, totalizando 72 dentes humanos a serem doados por pacientes da FO-UFRGS, entende-se
que houve atendimento a solicitagao anterior.
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Esta informagao consta no texto, como se segue: "Serao utilizadas 72 raizes distais de molares superiores

humanos extraidos. Apés a conclusdo dos preparos dos canais, 0s 72 espécimes serdo colocados juntos

em um recipiente e misturados. Deste, serdo removidos aleatoriamente e distribuidos nos grupos

experimentais, de acordo com a solugao irrigadora inicial (Sl) e final (SF): grupo 1 ¢ NaOCl 2,5% (SI) + soro
fisiolégico (SF) (n=12); grupo 2 - NaOCI 2,5% (SI) + EDTA 17% (SF) (n=12); grupo 3 ¢ NaOCl 2,5% (SI) +
acido citrico 10% (SF) (n=12); grupo 4 ¢, NaOCI 1,3% (SI) + BioPure MTAD (SF) (n=12); e grupo 5 ¢, NaOCl
2,5% (SI) + SmearClear (SF) (n=12); group 6 - NaOCI 2,5% (SI) + Qmix (SF) (n=12). Seréo utilizados 2mL
de NaOCI apés cada troca de instrumento, associados a 5mL de solug&o irrigadora final apds o preparo

quimico mecanico por 2 minutos. Em seguida, lavagem final com 2 mL de soro fisiologico sera realizada. A

menor concentragdo do NaOCI no grupo 4 dar-se-a em fungéo das recomendagdes do fabricante do

BioPure MTAD quando este é usado em associagdo com o NaOCI."

Consideragdes sobre os Termos de apresentagao obrigatéria:
Neste momento, o projeto encontra-se completo.

Recomendagdes:
Néao se aplica.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Nao existem pendéncias e/ou lista de inadequagdes.

Situagao do Parecer:
Aprovado

Necessita Apreciagao da CONEP:

Nao

Consideragdes Finais a critério do CEP:
Encaminhe-se para aprovagao.
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ANEXO C — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezado Sr(a),

Como é de seu conhecimento existe a indicagao terapéutica para a
extracao do dente , com o proposito de melhorar sua saude, conforme
registro no prontuario. Estamos realizando uma pesquisa com dentes extraidos
intitulada “Efeito de agentes quelantes na penetrabilidade de um cimento
endodontico em tubulos dentinarios: analise por microscopia confocal a laser” a qual
tem a finalidade de investigar alteragbes na estrutura das paredes dos canais
radiculares dos dentes e também a penetracdo nas paredes dos canais do material
utilizado para preenche-los. Com esse trabalho espera-se auxiliar os cirurgides-
dentistas a escolher e aplicar solugdes irrigadoras no tratamento de canais
radiculares de maneira mais adequada, visando promover terapias eficientes para
cuidar da saude das pessoas.

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

Sr.(a) , portador da célula de
identidade ne e
residente a
telefone ( ) , ciente dos procedimentos a que sera submetido,

nao restando quaisquer duvidas a respeito do lido e explicado, firma seu
CONSENTIMENTO LIVRE E ESCLARECIDO, concordando em doar o referido
dente a pesquisa informada. Informamos que este sera utilizado na pesquisa
laboratorial a ser conduzida na Faculdade de Odontologia da UFRGS, somente apés
certificagdo do Comité de Etica responsavel (fone: 51-3308 3738). Caso sejam
empregados em pesquisa futura, esta sera submetida para aprovagcéo do Comité de
Etica em Pesquisa (CEP) institucional e, quando for o caso, da Comissdo Nacional
de Etica em Pesquisa (CONEP).

Caso tiver novas perguntas sobre este estudo e/ou sobre o é6rgao doado,
podera solicitar informagdes a profa. Patricia Maria Poli Kopper Méra (pesquisador
responsavel) no telefone (51) 3308 5191.

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

Desde ja, agradecemos a atencgéo.

, de de 201__.

Assinatura do doador ou responsavel

Assinatura e numero CRO do CD responsavel pelo atendimento



