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RESUMO

Objetivo: Avaliar a eficacia da associacdo do dioxido de carbono (CO,) pressurizado ao
hipoclorito de sodio (NaOCI) na inativacao do biofilme de Enterococcus faecalis presentes no
interior dos canais radiculares e nos tdbulos dentinarios por meio de cultura microbiolégica.
Material e métodos: 40 pré-molares inferiores humanos extraidos, previamente esterilizados,
com Unico canal, foram contaminados com E. faecalis por um periodo de 10 dias. Os dentes,
entdo, foram distribuidos aleatoriamente em quatro grupos experimentais (n=10) de acordo com
o protocolo de irrigacdo, conforme segue: irrigacao convencional com hipoclorito de sédio 2,5%
(NaOClI); irrigacéo convencional com NaOCI 2,5% associado ao dioxido de carbono (CO2);
solucéo salina estéril; solugdo salina estéril associada ao CO2. O pH e temperatura da solugdo
de NaOCI 2,5% foram analisados puro e em combinagdo com a adicdo de CO2 em diferentes

pressoes (1 a 10) usando um pHmetro digital calibrado a 25°C. As medi¢des foram registradas
em 30 e 60 segundos apds cada adicdo de CO2. A carga microbiana no interior dos canais
radiculares, foi avaliada pela contagem de unidades formadoras de coldnias nas placas
comparando a coleta inicial (S1) com a coleta do canal apés a irrigacao (S2) e nos tubulos
dentinarios, avaliada por meio da contagem de unidades formadoras de col6nia através da coleta
de raspas de dentina dos tubulos dentinarios ap6s a irrigacdo nos 3 tercos da raiz. O teste Two
Way Repeated Measures ANOVA seguido de Post-Hoc de Student-Newman-Keuls foi usado
para Comparacdo intergrupos e diferentes temposde amostragem. Uma comparacao intragrupo
com tercos radiculares também foi realizada por meio do teste TwoWay Repeated Measures
ANOVA seguido de Student-Newman-Keuls ao nivel de significancia estabelecido em 5% (p
< 0,05). Resultados: Bactérias cultivaveis estavam presentes em todas asamostras S1 (p >
0,05). Todos os protocolos de irrigacdo foram eficazes na reducdo da carga bacteriana,
independente da solucéo utilizada (p < 0,05). Houve diferenca estatistica nos grupos do NaOCl
2,5% e NaOCl 2,5% associado ao CO2 comparados a solucéo fisiologica, no interior dos canais
radiculares. Em relacéo a analise dentinaria, o grupo NaOCI 2,5% + CO2 apresentou diferenca
significativa em todos os tercos, com maior reducdo de UFC/ml no terco cervical. Naofoi
observada diferenca significativa ao comparar os ter¢cos nos grupos de solugdo salina estéril.



Apos 10 pressdes, houve reducdo do valor do pH para 7,43 e aumento da temperatura da solugéo
para 28°C. Conclusdo: Embora a associacdo de CO2 com NaOCIl 2,5% favoreca sua
capacidade de reduzir bactérias no interior do canal radicular, ndo potencializou seu efeito

bactericida no interior dos tlbulos dentinarios.

Palavras-chave: irrigacdo endodontica, hipoclorito de sodio, dioxido de carbono, bactérias,
biofilme
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ABSTRACT

Objective: to evaluate the effectiveness of the association of pressurized carbon dioxide (CO2)
with sodium hypochlorite (NaOCI) in the inactivation of the Enterococcus faecalis biofilm
present inside the root canals and in the dentinal tubules through microbiological culture.
Material and methods: 40 extracted human lower premolars previously sterilized, with a
single canal, were contaminated with E. faecalis for a period of 10 days. The teeth were
randomly distributed into four experimental groups (n=10) according to the irrigation protocol,
as follows: conventional irrigation with 2.5% sodium hypochlorite (NaOCI); conventional
irrigation with 2.5% NaOCI associated with carbon dioxide (CO2); sterile saline solution;
sterile saline solution associated with CO2. The pH and temperature of the 2.5% NaOCI solution
were analyzed neat and in combination with the addition of CO2 at differentpressures (1 to 10)
using a digital pH meter calibrated at 25° C. Measurements were recorded at 30 and 60 seconds
after each CO2 addition. The microbial load inside the root canals was evaluated by counting
colony forming units in the plates comparing the initial collection (S1) with the collection of
the canal after irrigation (S2) and in the dentinal tubules, evaluated by counting colony forming
units by collecting dentin shavings from dentinal tubules after irrigation in the 3 thirds of the
root. Data normality was verified by the Shapiro-Wilk test. The Two Way Repeated Measures
ANOVA Student-Newman-Keuls Post-Hoc test was used for intergroup comparison and
different samplingtimes. One Way Analysis of VVariance on Ranks was used for % of CFU
reduction. An intragroupcomparison with root thirds was also performed using the Student-
Newman-Keuls test. The TwoWay Repeated Measures ANOVA Student-Newman-Keuls
Post-Hoc test was used for intergroup comparison and different sampling times. An intragroup
comparison with root thirds was also performed using the Student-Newman-Keuls test. The
significance level was set at 5% (p < 0.05).Results: Cultivable bacteria were present in all S1
samples (p>0.05). All protocols and irrigation were effective in reducing bacterial load,
regardless of the solution used (p < 0.05). There was a statistical difference in the 2.5% NaOCI
and 2.5% NaOCI groups associated with CO2 compared to saline solution. Regarding the dentin

analysis, the 2.5% NaOCI + CO2 group showed a significant difference in all thirds, with a



greater reduction of CFU/ml in the cervical third. No significant difference was observed when
comparing the thirds in the sterile saline groups. After10 pressures, there was a reduction in the
pH value to 7.43 and an increase in the temperature of the solution to 28°C. Conclusion:
Although the association of CO2 with 2.5% NaOCI favors its ability to reduce bacteria inside
the root canal, it did not potentiate its bactericidal effect on the inside of the dentinal tubules.

Keywords: root canal irrigants, sodium hypochlorite, carbon dioxide, bactéria, biofilm
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Introduction

The ability of carbon dioxide (CO) to inactivate microorganisms has gained special
attention. Pressurized carbon dioxide (PCD) has shown great potential to inhibit several
pathogenic species in both aqueous and non-aqueous products'. Among the advantages of
using PCD are its low cost, low viscosity, non-toxicity and zero surface tension, which allows
its rapid penetration into complex structures and porous materials®. Previous studies have shown
the effectiveness of PCD in inactivating microorganisms®”. In addition, the effect of PCD
resulted in better disinfection when associated with sodium hypochlorite (NaOCI) in the
inactivation of Enterococcus spp. in seawater!. In fact, the bactericidal activity of chlorine
depends on the proportion of hypochlorous acid (HOCI),which is the predominant form at low
pH levels®. It is assumed that a reduction in pH caused by CO, may help to increase the
proportion of HOCI, thus increasing its bactericidal activity®. Therefore, pressurization of
NaOCI with CO2 may be an alternative to potentiate the antimicrobial activity of NaOCI in the

root canal disinfection.

Root canal irrigation is critical to endodontic treatment success as it performs several
functions including cleaning, lubrication, and disinfection of the root canal system?. Irrigation
optimizes the disinfection in the regions untouched by the instruments such as apical delta,
isthmus, and dentinal tubules'!*®, NaOCI is the most used endodontic irrigant, due to its
antimicrobial activity and capacity of dissolving organic tissues'*®. It has been tested in
different concentrations for root canal disinfection, ranging from 0.5% to 6%%. Although the
antimicrobial activity of NaOCI is directly proportional to its concentration, it should be
considered that at high concentrations its cytotoxicity also increases in periapical tissues!820,
The literature also suggests that reducing the pH of NaOCI between 6 and 7.5 leads to better

antimicrobial activity of thesolution.?!



The persistence of microorganisms and their virulence factors within root canals can
also contribute to the endodontic treatment failure'-?2, Persistent endodontic infections harbor
a polymicrobial community witha predominance of Gram-positive facultative anaerobes, such
as E. faecalis?®?. It has a biofilm-forming capacity even in areas of anatomical complexity,
and also in dentinal tubules?”°. In addition to playing a crucial role in bacterial coaggregation,

E. faecalis has other virulence factors that confer its resistance to endodontic therapy3%,

To date, there are no studies related to the antimicrobial activity of NaOCI pressurized
with CO; for root canal disinfection. The aim of the present in vitro study was to evaluate the
effectiveness of the association of PCD with NaOCI in the inactivation of E. faecalis biofilm
inside root canals and dentinal tubules through microbiological culture. The null hypothesis
tested was that pressurizing NaOCI with CO2 does not promote a significant difference in the

reduction of colony forming unit (CFU) compared with NaOCI in root canal disinfection.

Materials and methods

Sample selection and preparation

This study was approved by the Research Ethics Committee of School of Dentistry,

Aracatuba - UNESP (CAAE: 34692620.8.0000.5420).

Forty human mandibular premolars, extracted for periodontal or orthodontic reasons,
were selected for this study. Digital radiographs were taken in the mesiodistal and buccolingual
directions to select only permanent teeth with a single root canal. Teethwith caries, root
fractures, open apex, multi-rooted teeth, root curvatures > 10°, calcified canals, resorption
defects, dental posts or prosthetic crowns, and previous endodontic treatment were excluded.

All teeth were stored in 0.9% saline until use.

Remnants of periodontal tissues were removed with periodontal curettes. The teeth
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crowns were sectioned transversely using a water-cooled diamond disk (American Burrs, Santa
Catarina, Brazil) and the radicular samples were standardized in 16 mm lengths. The length was
determined by inserting a size 10 K file (Dentsply Sirona, Ballaigues, Switzerland) in the root
canal until the tip was visible in the region of the apical foramen under magnification®. All root
canals were instrumented with a rotary file up to 40.04 (MK life, RS, Brazil) following the
manufacturer's recommendations regarding speed and torque. During instrumentation, 1ml of

2.5% NaOCI (Riogquimica, Sdo José do Rio Preto, SP, Brazil) was administered after each file.

The irrigation protocol to clean the entrance of dentin tubules was adapted of Ferraz et
al®. All teeth were submitted to an ultrasonic bath for 10 min in 17% EDTA (Biodinamica,
Ibipord, PR, Brazil), followed by 10 min in a 5.25% NaOCI (Apothimed, SP, Brazil) bath to
remove smear layer. The samples were neutralized with 5 ml of 5% sodium thiosulfate (Merck
KGaA, Darmstadt, Germany). Each sample was immersed in approximately 700 ml of brain
and heart infusion broth (BHI, Kasvi, Parana, Brazil), and ultrasonically activated for 1 min to
allow penetration of the culture medium into the root canal irregularities. The teeth were
sterilized in an autoclave for 30 min at 121°C and they were kept in an incubator at 37°C for

48 h to check the effectiveness of the sterilization treatment.
Cultivation of E. faecalis and specimen contamination

The contamination protocol of the specimen was adapted of Carvalho et al.*® Pure culture
of E. faecalis (ATCC 29212) was cultivated in BHI broth at 37°C for 24 hours. The bacterial
culture was transferred to another tube containing BHI and incubated, overnight at 37° C to
achieve exponential growth. This culture was adjusted to McFarland standard #1 (3x108
CFU/ml) using a spectrophotometer (BioTek Instruments, Winooski,USA). The inoculum (800
ul) was inserted into the 2 ml Eppendorf tubes with the specimen and centrifuged (Eppendorf

Centrifuge 5702-R, Eppendorf, Hamburg, Germany) in sequence at 1,400, 2,000, 3,600 and



5,600 g in double cycles of five minutes. The inoculum was renewed at each centrifugation
cycle. After the eight centrifugation cycles, the sterile BHI broth was inserted into 2 mL tubes,
agitated in vortex (Phoenix Luferco, Araraquara, Brazil), and incubated at 37 ° C for 24 hours.
For 10 days, bacterial cultivation was carried out using sterile culture medium (BHI broth,
Kasvi) with centrifugation (3,600 g for 5 minutes at 25° C) and alternate days to allow bacterial
penetration into the root canal system. The sterile BHI broth (1 ml) was renewed every 48 hours,
on the days of centrifugation. All procedures were performed under aseptic conditions in a
laminar flow cabinet (Veco Bioseg 12 Ltda, Campinas, Brazil). On day 10, the samples were
removed from the Eppendorf tubes as well as the excesses of the culture medium and the
external root surfaces were cleaned with sterile gauze. Bacterial penetration into the dentinal

tubules using this technique was confirmed by scanning electron microscopy (SEM) in a pilot

study, as observed in figure 1.

Figure 1. SEM image of Enterococcus faecalis biofilm formation in the root canal walls (a)

and within the dentinal tubules (b).

Experimental groups

The sample size calculation was based on the data of a previous investigation®>-3" which
indicated 10 teeth per group with a-type error = 0.05 and power f = 0.80. Twelve teeth per

group were included, considering the possibility of tooth loss throughout the study.
4



The samples were assigned into 4 experimental groups, according to the irrigation

protocol used, as follows:

. 2.5% NaOCI group: the root canal was irrigated and manually agitated with a #15 K
fileusing 15 ml of 2.5% NaOCI, 5 ml 17% EDTA, and 5 ml of 2.5% NaOCI for 20 seconds
each. Then, 1 ml of 5% sodium thiosulfate for 1 min to inactivate NaOCI. The total volume of

irrigation with 2.5% NaOCI was 20 mI**%,
. 2.5% NaOCI + CO2 group: the irrigation procedures were essentially the same as
thosedescribed for the 2.5% NaOCI group, except that the irrigating solution used was sodium

hypochlorite associated with carbon dioxide introduced by the machine for aerating jet water

(Sodastream Industries LTD, Kfar Saba, Israel).

. Sterile saline group: with similar irrigation procedures described above, except to the
irrigation solution. In this group the sterile saline solution was use. The total volume of irrigation

was 20 ml.

. Sterile saline + CO2 group: the irrigation procedures were similar other groups,except

that the irrigating solution used was a sterile saline solution associated with carbondioxide.

After contamination, the samples were mounted on a sterile aluminum table. Theapical
foramen of each experimental sample was sealed with a fast-setting epoxy resin toprevent apical
bacterial leakage and to create a closed canal. All irrigation procedures were performed with
30-G NaviTip needles (Ultradent Products Inc, Indaiatuba, Brazil) always placed 1 mm short
from the working length. The addition of CO; in 2.5% NaOCI + CO; group and Sterile saline +
CO2 group was carried out through the machine for aerating jet water (Sodastream Industries
LTD, Kfar Saba, Israel). A gas cylinder (CO2) was threaded on the back of the machine, and
then a bottle of the equipment was completed to the existing mark (800 ml) with the desired

solution and attached to the machine. Thebutton, located at the top, to add the gas, was activated

5



10 times to standardize the volume of CO in the solutions.

Microbiological collection

The method used for sample collection in the present study was previously reported by
Yamamoto et al.®® Briefly, bacteriological samples were collected from all root canals before
(S1) and after the irrigation protocols (S2) using three sterile paper points (Dentsply Maillefer).
Each cone was kept for one minute in the root canal and transferred to 2 ml Eppendorf tubes
containing 1 ml of Ringer's solution (Sigma-Aldrich, St Luis, MI, USA). Each tube was
vortexed for 30 s. The samples were homogenized and diluted to 10-4 before and 10-1 after
irrigation protocols. Then each dilution was plated on BHI agar and incubated at 37 ° C for 48

h. The colony-forming units (CFU/ml) grown were counted.

Dentine samples

Each tooth was sectioned into three thirds (cervical, medium and apical). Dentin debris
were removed from the root canals to collect bacteria inside the dentinal tubules using
increasing-diameter sterile diamond-tipped conical burs [4137 (ISO 025), KGSorensen, S&o
Paulo, SP, Brazil] driven by a low-speed electric motor (Dentsply Sirona). The samples obtained

from each third were individually stored in 2 ml Eppendorftubes containing Ringer's solution



(Berber et al. 2006), plated on BHI agar, and incubatedat 37 °C for 48 h to count colony-forming

units (CFU).
A B L C D - E
: i
- -
16 mm #40.04 f
- -
-— —-—) -—)
2.5% NaOCl Sterile saline
Extracted tooth Sample preparation ~ Sample contamination
n=40 with E. faecalis B
G F .
F 2.5% NaOCl ‘ Sterile saline
T +CO, T +CO,
——— -
Dentine samples Root canal samples —

Figure 2. Study design. A- Extracted tooth used in experimental groups. B- Sample preparation:
standardization of the root canal length (16 mm) and endodontic treatment with Rotatory Files
#40/04. C- Root canal filled with BHI solution. D- Sample contamination with E. faecalis for
10 days. E- Experimental groups. F- Root canal samplecollection after irrigation protocols. G-

Dentine sample collection.
pH Measurement

The pH of the 2.5% NaOCI solution was analyzed pure and in combination with the
addition of CO» at different pressures (1 to 10) using a digital pH meter (PHS3BW model, Bel
Engineering, Monza, Italy) calibrated at 25°C. Measurements were recorded at 30 and 60

seconds after each addition of CO..

Statistical analysis

The data collected (CFUs) were statistically analyzed by using Sigma Plot 12.0 for

Windows (Systat Software Inc., San Jose, USA). The Two Way Repeated Measures ANOVA
7



followed by Student-Newman-Keuls Post-Hoc test was used for inter-group comparison and
different sampling times. One Way Analysis of Variance on Ranks was used for percentager
of CFU reduction. An intra-group comparison with root thirds was also performe dusing the
Two Way Repeated Measures ANOVA Student-Newman-Keuls test. The significance level

was set at 5% (p < 0.05).
Results

Table 1 shows inter-group E. faecalis counts before and after irrigation protocols,as the
percentage of bacterial reduction. Cultivable bacteria were present in all samples S1 (40/40).
All irrigation protocols were effective in reducing bacterial load (p < 0.05). Irrigation using
2.5% NaOCI as the irrigation solution was more effective than the sterilesaline solution (p =
0.001), regardless of the presence of CO.. The association with COz improves the effectiveness
of root canal decontamination when associated with 2.5% NaOCI. However, incorporate CO;

in sterile saline solution did not increase decontamination of the samples (p > 0.05).

The inter- and intra-group analysis are presented in Table 2. 2.5% NaOCI + CO2 group
showed a significant difference in all thirds, with greater reduction of CFU/ml in the cervical

third. No significant difference was observed when comparing the thirds in sterile saline groups.

Table 1. Mean (Standard Deviation) of CFU/ml counts (logio) before and after irrigation

protocols (IP).

Irrigation Protocol Before IP After IP

2.5% NaOCl 6.542 1.2 B2
(0.5) (1.2)

2.5% NaOCl + COz 6.3 0.4 B
(0.4) (0.7)




Sterile saline 6.7 A2 5.0 Bc

(0.4) 0.2)
Sterile saline + CO2 6.9 Ad 4.9 B¢
(0.3) (0.2)

p <0.05 Means followed by different letters indicate statistically significant differences. The horizontal
uppercase letters show the comparison within the same group before and after irrigation. The lowercase
vertical letters show the comparison within the different groups using different irrigation protocols at

the same time.

Table 2. Mean (Standard Deviation) of CFU/mI counts (logio) after irrigation protocols (IP) in

the different thirds.

Thirds Irrigation Protocol

2.5% NaOCl 2.5% NaOCIl + CO2 Sterile saline Sterile saline + CO2

Cervical 0.8 A4 0.2 Aa 3.98Ba 4.1 B2
(1.3) (0.5) (0.6) (0.6)
Medium 0.7 A 1.0 4 4.2 B2 3.9 B2
(1.6) (1.4) (0.4) (0.9)
Apical 2.74b 3.54¢ 4582 4,582
(1.8) (0.6) (0.3) (0.5)

p <0.05 Means followed by different letters indicate statistically significant differences. The horizontal
uppercase letters show the comparison within the different groups using different irrigation protocols.

The lowercase vertical letters show the comparison between the thirds after irrigation.

The pure 2.5% NaOCI solution has an alkaline pH value (13.39 - 13.51) at 25°C.With
the increase in gas injections, the pH value of the solution decreased, reaching a pHvalue of 7.43

in a total of 10 injections (Figure 3). The temperature of the solution also changed, increasing
9



from 25.3 °C in the pure solution to 28 °C in the solution with 10 injections of CO..
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Figure 3. pH measurement and temperature of 2.5% NaOCI solution during the additionof

CO2 by the carbonator machine.
Discussion

Pressurized carbon dioxide (PCD) has been used as a sterilization technique bothin the
food preservation and water treatment industry, with a potential of being useful inmany other
applications>4%, Many studies have investigated the effects of PCD on pathogenic organisms,
vegetative cells and spores, yeasts and molds, showing great potential to inhibit several
pathogenic species®’. However, to the best of our knowledge, this is the first study to
investigate the effectiveness of the association of pressurized CO2 with NaOCI in human
substrate and in biofilm inactivation.

Although high concentration NaOCI solution has greater antimicrobial activity, its
potential to irritate periapical tissues is more critical compared with the lower concentrations*.
In this view, our aimwas to test the 2.5% NaOCI associated with pressurized CO2 in order to
improve its antibacterial activity and serve as an alternative to high concentration solutions.

The presence of cultivable bacteria was revealed in 100% of the initial samples (S1),

10



validating the contamination protocol. E. faecalis is widely used in models of ex vivo
bacteriological studies for several reasons: it survives isolated in root canals®, it is resistant to
endodontic treatment*3 and it is an easy bacterium to grow in the laboratory*. Biofilm sampling
was performed through collection with sterilized paper tips, which despite limitations, such as
collecting only cultivable bacteria present inside the root canals, is a well-established
protocol***%, For sampling the biofilm inside the dentinal tubules, dentin samples were
obtained with drills right after the biomechanical procedures. This method has been shown to
be effective in other work*. The microbiological culture technique was used in our study to
assess the effectiveness of irrigants, which is the most used evaluationmethod in studies (87%)*.

In the present study, PCD associated with 2.5% NaOCI was more effective against E.
faecalis biofilm within the root canals (p < 0.05) when compared with 2.5% NaOCI. The
significant synergistic benefit of this association has also being observed in previous
publications*®, The reduction in pH of 2.5% NaOCI caused by CO: observed in the present
study, may be the most effective factor in improving disinfection®, probably due to the increase
in the proportion ofHOCI in NaOCI, which has high bactericidal activity?®.

In our experiment, the gas injection by the carbonator machine was activated 10 times,
to reach pH 7.4, as shown in the pH curve. The influence of pH on the antibacterialactivity of
NaOCI in ex vivo infected root canals can be explained by the fact that the acidification of
NaOCI favors its ability to kill bacteria as the lowest values of cell viability were found in 2.5%
NaOCI groups at acidic pH*. Likewise, the 4.2% NaOCI solution proved to be more effective
in terms of its bactericidal action with the acidification of the solution to pH 6.5%°. Regarding
the influence of temperature on the effectiveness NaOCI of the solution, it is not possible to
infer that the increase in temperature observed by the addition of CO2, would have any influence
as few articles have been published. Previous in vitro studies have suggested that increasing the
temperature of a low-concentration NaOCI solution improved its tissue dissolutioncapacity®
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and increased its antimicrobial action®. However, in a randomized controlled clinical study, no
extra antibacterial efficacy was observed with NaOCI preheating®. Another in vivo study
showed that pre-warmed (60°C) NaOCI begins to reduce to body temperature (35.7°C) within
minutes as soon as the solution touches the root canal wall®.

Regarding disinfection within the dentinal tubules, the results of this study suggestthat
the penetration capacity of NaOCI inside the dentinal tubules did not increase with the addition
of pressurized CO; (p > 0.05). This result was contrary to the expectation that the association
of the physicochemical properties of the liquid (solvation), and of thegas (diffusivity), combined
with the low surface tension of CO2 would increase penetration into dentin®®. However, it is
important to point out that the PCD technique in microbial inactivation in the food industry is
associated with an agitation to promote the solubilization of COg, thus improving its cellular
penetration and increasing its antimicrobial activity. Therefore, for further research, it is
suggested to evaluate the association of passive ultrasonic irrigation (PUI) that uses ultrasonic
tips to stir solutions with PCD in the root canals. Studies on the antibacterial effect of PUI show
significantly better results than conventional syringe irrigation*°¢=7,

Despite the constant search for a disinfection protocol that totally eliminates bacteria,
the great anatomical variation and its complexity make this impossible. New irrigation
protocols are needed to improve antibacterial activity and increase irrigation liquid penetration
in hard-to-reach areas. The present study showed that the irrigation protocol associating CO>
with 2.5% NaOCI is more effective against E. faecalis biofilm inside the root canal. However,
additional analyzes evaluating the chemical and cytotoxic part of this association would be
necessary for clinical use.

Conclusion
Although the association of CO, with 2.5% NaOCI favors its ability to reduce bacteria

inside the root canal, it did not potentiate its bactericidal effect on the inside of the dentinal
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tubules.
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negativo- solugdo salina estéril associada ao
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carbono pressurizado as diferentes

concentragdes dehipoclorito de sédio comparado aos diferentes protocolos de irrigagdo dos canais
radiculares na inativagao do biofilme de

Enterococcus faecalis presentes nos tubulos dentinarios.
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Ao participar deste trabalho o paciente nao tera beneficios diretos. Entretanto, esperamos que este estudo
resulte em informagdes importantes sobre

a associagdo do didéxido de carbono pressurizado as diferentes concentragdes de hipoclorito de sédio e
protocolos de irrigagdo no tratamento
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Comentarios e Consideragoes sobre a Pesquisa:
Projeto cientifico dentro das normas da CONEP.

Consideragoes sobre os Termos de apresentagao obrigatoria:
Os termos obrigatérios foram apresentados.

Recomendacgoes:
NAO HA.
Conclusoes ou Pendéncias e Lista de Inadequagoes:

recomenda-se a aprovacao do projeto.

Consideragoes Finais a critério do CEP:

Nao havendo pendéncias, o CEP propde a aprovagao do projeto de pesquisa salientando que, de acordo
com a Resolugdo 466 CNS de 12/12/2012 (titulo X, secdo X.1., art. 3, item b, e, titulo XI, segdo XI.2., item
d), ha necessidade de apresentacao de relatérios semestrais, devendo o primeiro relatério ser enviado até

15/03/2021. O CEP reitera a necessidade de entrega de uma via (n&o cépia) do TCLE ao sujeito participante

da pesquisa e solicita ao pesquisador responsavel leitura da carta circular 003/2011 CONEP/CNS antes do

inicio do projeto.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informagdes Basicas|PB_INFORMACOES_BASICAS_DO_P | 20/07/2020 Aceito
do Projeto ROJETO 1582684 .pdf 12:35:27
TCLE / Termos de | TCLE_Julia.docx 20/07/2020 |CAROLINE Aceito
Assentimento / 12:35:08 |LOUREIRO
Justificativa de

|Auséncia

Projeto Detalhado / |Projeto_Julia.docx 20/07/2020 |CAROLINE Aceito

Brochura 12:31:43 |LOUREIRO

Investigador

Cronograma Cronogramadioxidodecarbono.docx 03/07/2020 |Julia Guerra De Aceito
12:04:20 | Andrade

Folha de Rosto Folha_de_rosto_Julia.pdf 03/07/2020 | CAROLINE Aceito
11:44:20 |[LOUREIRO
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Anexo 2 — Guia para submissdo do artigo na revista Brazilian Oral Research

Instrugées aos autores

Missao, escopo e politica de submissao

A Brazilian Oral Research - BOR (verséo online ISSN 1807-3107) é
a publicacdo oficial da Sociedade Brasileira de Pesquisa
Odontologica - SBPqO (Divisdao brasileira da Intemational
Association for Dental Research - IADR). A revista tem classificagao
A2 Qualis Capes (Odontologia), Fator de Impacto™/2018/2019
1,508 (Institute for Scientific Information - ISI), é revisada por pares
(sistema duplo-cego) e tem como missdo disseminar e promover o
intercdmbio de informagdes sobre as diversas areas da pesquisa
odontolégica e com acesso aberto, modalidade dourada, sem
embargo.

A BOR aceita submissao dos seguintes tipos de artigos originais e
de revisdo, nas seguintes tipologias: Pesquisa Original (artigo
completo ou Short Communication), Revisdo Sistematica (e Meta-
Andlise), além de Cartas ao Editor. Todas as submissdes deverao
ser exclusivas a BOR.

As revisdes criticas de literatura s@o artigos escritos a convite do
editor.

A submissdo dos manuscritos, e de toda documentagao
relacionada, deve ser realizada exclusivamente pelo ScholarOne
Manuscripts™, através do link de submissao online.

O processo de avaliagdo do conteudo cientifico do manuscrito sera
iniciado somente apdés o atendimento dos requisitos descritos
nestas Instrugcées aos Autores. O manuscrito em desacordo com
estes requisitos sera devolvido ao autor de correspondéncia para
adequacgdes.

Importante: Apods ser aceito por seu mérito cientifico, todo
manuscrito devera ser submetido a uma revisdo gramatical e
estilistica do idioma inglés. Para conhecer as empresas
recomendas, entre em contado com bor@sbpqo.org.br. Os autores
deverao encaminhar o texto revisado juntamente com o certificado
de revisao fornecido pela empresa de edicdo escolhida. Nao serao
aceitas revisoes linguisticas realizadas por empresas que nao
estejam entre as indicadas pela BOR.

Apresentagdao do manuscrito



O texto do manuscrito devera estar redigido em inglés e fornecido
em arquivo digital compativel com o programa "Microsoft Word" (em
formato DOC, DOCX ou RTF).

Cada uma das figuras (inclusive as que compdem
esquemas/combos) devera ser fornecida em arquivo individual e
separado, conforme as recomendacdes descritas em topico
especifico.

Fotografias, micrografias e radiografias deverao ser fornecidas em
formato TIFF, conforme as recomendagdes descritas em tdpico
especifico.

Graficos, desenhos, esquemas e demais ilustragbes vetoriais
deverdo ser fornecidos em formato PDF, em arquivo individual e
separado, conforme as recomendagdes descritas em tdpico
especifico.

Arquivos de video poderdo ser submetidos, respeitando as demais
especificidades, inclusive o anonimato dos autores (para fins de
avaliagao) e respeito aos direitos dos pacientes.

Importante: o ScholarOne™ permite que o conjunto dos arquivos
somem no maximo 10 MB. No caso de a inclusdo do arquivo de
video acarretar em tamanho superior, € possivel informar o link de
acesso ao video. Na reproducédo de documentacgao clinica, o uso de
iniciais, nomes e/ou nUmeros de registro de pacientes séo proibidos.
A identificacdo de pacientes ndo €& permitida. Um termo de
consentimento esclarecido, assinado pelo paciente, quanto ao uso
de sua imagem devera ser fornecido pelo(s) autor(es) quando
solicitado pela BOR. Ao reproduzir no manuscrito algum material
previamente publicado (incluindo textos, graficos, tabelas, figuras ou
quaisquer outros materiais), a legislacao cabivel de Direitos Autorais
devera ser respeitada e a fonte citada.

As secdes do manuscrito devem ser apresentadas observando-se
as caracteristicas especificas de cada tipo de manuscrito: folha de
rosto (Title Page), introdugao, metodologia, resultados, discusséao,
conclusao, agradecimentos e referéncias.

Folha de rosto (Title Page; dados obrigatérios)

* Indicagdo da darea tematica da pesquisa enfocada no
manuscrito.

« Areas Tematicas: Anatomia; Biologia Craniofacial; Biologia
Pulpar; Bioquimica; Cariologia; Ciéncias do Comportamento;
Cirurgia Bucomaxilo; Controle de Infecgdo; Dentistica;
Disfuncdo Temporomandibular; Estomatologia; Farmacologia;
Fisiologia; Imaginologia; Implantodontia - Clinica Cirurgica;
Implantodontia - Clinica Protética; Implantodontia Basica e
Biomateriais; Imunologia; Materiais Dentarios; Microbiologia;
Oclusdo; Odontogeriatria; Odontologia Legal; Odontologia
Social; Odontopediatria; Ortodontia; Ortopedia; Patologia Oral;
Periodontia; Prétese; Saude Coletiva; Terapia Endoddntica.



« Titulo informativo e conciso, limitado a um maximo de 110
caracteres incluindo espacos.

+ Nomes completos e por extenso de todos os autores, incluindo
os respectivos e-mails e ORCID.

Recomenda-se aos autores confrontar seus nomes anotados na
Folha de Rosto (Title Page) com o perfil criado no ScholarOne™, de
modo a evitar incompatibilidades.

+ Dados de afiliagéo institucional/profissional de todos os
autores, incluindo universidade (ou outra instituicdo),
faculdade/curso em inglés, departamento em inglés, cidade,
estado e pais. S6 é aceita uma afiliagao por autor. Verificar
se as aflliagbes foram inseridas corretamente no
ScholarOne™.

Texto Principal

Resumo: deve ser apresentado na forma de um paragrafo unico
estruturado (sem sub-divisbes em secdes), contendo objetivo,
metodologia, resultados e conclusdes. No Sistema, utilizar a
ferramenta Special characters para caracteres especiais, se
aplicavel.

Descritores: devem ser fomecidos de 3 (trés) a 5 (cinco)
descritores principais, escolhidos dentre os descritores cadastrados
em https://meshb.nim.nih.gov/search (ndo serdao aceitos
sinénimos).

Introducdo: deve apresentar o estado da arte do assunto
pesquisado, a relevancia do estudo e sua relagdo com outros
trabalhos publicados na mesma linha de pesquisa ou area,
identificando suas limitagbes e possiveis vieses. O objetivo do
estudo deve ser apresentado concisamente ao final dessa segéo.

Metodologia: devem ser fornecidas todas as caracteristicas do
material pertinente ao assunto da pesquisa (ex.: amostras de tecido,
sujeitos da pesquisa). Os métodos experimentais, analiticos e
estatisticos devem ser descritos de forma concisa, porém
suficientemente detalhada para permitir que outros possam repetir o
trabalho. Os dados de fabricantes ou fomecedores de produtos,
equipamentos, ou softwares devem ser explicitados na primeira
mencao feita nesta secdo, como segue: nome do fabricante, cidade
e pais. Os programas de computador e métodos estatisticos
também devem ser especificados. A menos que o objetivo do
trabalho seja comparar produtos ou sistemas especificos, os nomes
comerciais de técnicas, bem como de produtos ou equipamentos
cientificos ou clinicos sé devem ser citados nas secdes de
"Metodologia" e "Agradecimentos", de acordo com o caso. No
restante do manuscrito, inclusive no titulo, devem ser utilizados os
nomes genéricos. Nos manuscritos que envolvam radiografias,
microrradiografias ou imagens de MEV, devem ser incluidas as
seguintes informagées: fonte de radiagéo, filtros e niveis de kV
utilizados. Os manuscritos que relatem estudos em humanos devem
incluir comprovagao de que a pesquisa foi conduzida eticamente de
acordo com a Declaragdo de Helsinki (World Medical Association).



O numero de protocolo de aprovacdo emitido por um Comité
Institucional de FEtica deve ser citado. Estudos observacionais
devem seguir as diretizes STROBE e o check list deve ser
submetido. Ensaios clinicos devem ser relatados de acordo com o
protocolo padronizado da CONSORT Statement, revisdes
sistematicas e meta-andlises devem seguir o PRISMA, ou Coch-
rane.

Ensaios Clinicos

Os ensaios clinicos segundo as diretrizes CONSORT. O numero de
registro do ensaio clinico e o nome do registro da pesquisa serao
publicados com o artigo.

Manuscritos que relatem a realizagao de estudos em animais devem
também incluir comprovacao de que a pesquisa foi conduzida de
maneira ética, e o nimero de protocolo de aprovagdo emitido por
um Comité Institucional de Etica deve ser citado. Caso a pesquisa
envolva um registro génico, antes da submissdo, as novas
sequéncias genéticas devem ser incluidas num banco de dados
publico, e o numero de acesso deve ser fomecido a BOR. Os
autores poderao utilizar as seguintes bases de dados:

+ GenBank
+ EMBL
+ DDBJ

As  submissdes de manuscritos que incluam dados
de microarray devem incluir a informagao recomendada pelas dire-
trizes MIAME (Minimum Information About a Microarray Experiment)
e/ou descrever, na forma de itens, como os detalhes experimentais
foram submetidos a uma das bases de dados publicamente
disponiveis, tais como:

* ArrayExpress
+ GEO

Resultados: devem ser apresentados na mesma ordem em que o
experimento foi realizado, conforme descrito na secao
"Metodologia". Os resultados mais significativos devem serdescritos.
Texto, tabelas e figuras ndao devem ser repetitivos. Os resultados
com significancia estatistica devem vir acompanhados dos
respectivos valores de p.

Tabelas: devem ser numeradas e citadas consecutivamente no
texto principal, em algarismos arabicos. As tabelas devem ser
submetidas separadamente do texto em formato DOC, DOCX ou
XLS (podem estar reunidas em um Unico arquivo).

Discussao: deve discutir os resultados do estudo em relagdo a
hipétese de trabalho e a literatura pertinente. Deve descrever as
semelhangas e as diferengas do estudo em relagdo aos outros
estudos correlatos encontrados na literatura, e fornecer explicagbes
para as possiveis diferencas encontradas. Deve também identificar
as limitagdes do estudo e fazer sugestdes para pesquisas futuras.



Pesquisa Original

Devem ser limitados a 30.000 caracteres incluindo espacgos
(considerando-se introdugdo, metodologia, resultados, discusséo,
conclusdo, agradecimentos, tabelas, referéncias e legendas de
figuras). Sera aceito um maximo de 8 (oito) figuras e 40 (quarenta)
referéncias. O resumo deve conter, no maximo, 250 palavras.

Formatagao Folha de rosto (Title Page)

» Texto principal (30.000 caracteres incluindo espagos)

* Resumo - maximo de 250 palavras

» Descritores - de 3 (trés) a 5 (cinco) descritores principais
* Introdugao

* Metodologia

* Resultados

+ Discussao

+ Concluséao

+ Agradecimentos

» Referéncias - maximo de 40 referéncias

+ Legendas de figuras

+ Figuras - maximo de 8 (oito) figuras, conforme descrito acima

* Tabelas.

Resumo de Pesquisa Original (Short Communication)

Devem ser limitados a 10.000 caracteres incluindo espagos
(considerando-se, introdugdo, metodologia, resultados, discusséo,
conclusao, agradecimentos, tabelas, referéncias e legendas de
figuras). E permitido um maximo de 2 (duas) figuras e 12 (doze)
referéncias. O resumo deve conter, no maximo, 100 palavras.

Formatagao

+ Folha de rosto

+ Texto principal (10.000 caracteres incluindo espagos)

* Resumo - maximo de 100 palavras

» Descritores - de 3 (trés) a 5 (cinco) descritores principais
* Introducao

* Metodologia

* Resultados

» Discussao

+ Conclusao

+ Agradecimentos

+ Referéncias - maximo de 12 referéncias

+ Legendas de figuras

» Figuras - maximo de 2 (duas) figuras, conforme descrito acima

» Tabelas.



» Folha de rosto

» Texto principal (30.000 caracteres incluindo espagos)
* Resumo - maximo de 250 palavras

* Formulagéo da pergunta

» Localizagédo dos estudos

» Avaliagéo critica Coleta de dados

» Andlise e apresentagédo dos dados

* Aprimoramento

» Atualizacado da revisdo

» Referéncias - nao ha limite para a quantidade de referéncias
» Figuras - ndo ha limite para a quantidade de figuras

* Tabelas.

Carta ao Editor

Cartas devem incluir evidéncias que sustentem a opinidao do(s)
autor(es) sobre o conteudo cientifico ou editorial da BOR, e ser
limitadas a 500 palavras. Figuras ou tabelas nao sao permitidas.

"Checklist" para Submissao Inicial

» Arquivo de folha de rosto (Title Page, em formato DOC, DOCX
ou RTF).

* Arquivo do texto principal (Main Document, manuscrito), em
formato DOC, DOCX ou RTF.

* Tabelas, em formato DOC, DOCX ou EXCELL.

» Figuras: Fotografias, micrografias e radiografias (largura
minima de 10 cm e resolu¢cdo minima de 500 DPI) em formato
TIFF.  (http://www.ncbi.nim.nih.gov/pmc/pub/filespec-images).
Graficos, desenhos, esquemas e demais ilustragdes vetoriais
em formato PDF. Cada uma das figuras deve ser submetida
em arquivos separados e individuais (n&o inseridas no arquivo
de texto).

» Declaragado de interesses e de financiamento, submetida em
um documento separado e em formato PDF.

Termo de transferéncia de direitos autorais e declaragoes de responsabilidade

O manuscrito submetido para publicacao deve ser acompanhado do
Termo de Transferéncia de Direitos Autorais e Declaragées de
Responsabilidade, disponivel no sistema online e de preenchimento
obrigatério.

Plagio

A BOR emprega um sistema de deteccao de plagio. Ao enviar o seu
manuscrito para a Revista, este manuscrito podera ser
rastreado. Isto ndo tem relagdo com a simples repeticdo de nomes /
filiacoes, mas envolve frases ou textos utilizados.





