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Resumo 
O presente estudo teve como objetivo avaliar a atividade antimicrobiana dos cimentos 

endodônticos, com ou sem associação do uso prévio de hidróxido de cálcio em um 

modelo “in vitro” de biofilme. Espécimes de dentina bovina (240) foram colocadas e 

deixas em contato direto com inoculo de  E. faecalis (ATCC 51299) por 14 dias, para 

induzir a formação do biofilme. Em seguida, metade das espécimes foram incubadas 

(37⁰C e 5% CO
2
) em contato com um dos seguintes cimentos: AH Plus, Acroseal e 

Sealapex por 2, 7 e 14 dias, e a outra metade foi tratada com solução de hidróxido de 

cálcio por 14 dias e incubada em contato com os cimentos AH Plus, Acroseal e 

Sealapex por 2, 7 e 14 dias. Cada grupo continha um n = 8. Após cada período 

experimental, as amostras foram agitadas e as suspensões formadas foram diluídas em 

série e triplamente plaqueadas em ágar m-Enterococcus. As unidades formadoras de 

colônias foram contadas, e os dados foram analisados estatisticamente usando os testes 

one-way ANOVA, Shapiro-Wilk e Kruskal-Wallis (p <0,05) para determinar o 

potencial antimicrobiano. Foi observada diferença estatisticamente significante entre os 

grupos com e sem o tratamento com Hidróxido de Cálcio, para todos os cimentos 

avaliados. Entretanto, nenhum dos cimentos testados foi capaz de eliminar 

completamente o biofilme. Ao comparar os cimentos, Sealapex reduziu E. faecalis após 

7 dias, enquanto AH Plus e Acroseal mostraram atividade antimicrobiana apenas no 14º 

dia experimental. Em conclusão, o uso prévio de hidróxido de cálcio ajudou a diminuir 

o biofilme de Enterococcus faecalis dos cimentos estudados em todos os tempos 

experimentais. 

 

Palavras chaves:  Endodontia, Cimentos dentários, Hidróxido de Cálcio, Enterococcus 

faecalis. 
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Rezende, GC. Evaluation of the antimicrobial action of endodontic sealers after setting, 

after use of calcium hydroxide on Enterococcus faecalis biofilm. Araçatuba, 2019. 44p. 

Tese (Doctor in Endodontics) – Dental School of Araçatuba, São Paulo State University 
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Abstract 

The present study aimed at evaluating the antimicrobial activity of endodontic sealers, 

with or without prior use association of calcium hydroxide in an in vitro biofilm model. 

Bovine dentin specimens (240) were placed and left in contact with inoculum of E. 

faecalis (ATCC 51299) for 14 days, to induce biofilm formation. Then, half of the 

specimens were incubated (37⁰C and 5% CO2) in contact with one of the following 

sealers AH Plus, Acroseal and Sealapex for 2, 7 and 14 days, and the other half were 

treated with calcium hydroxide solution for 14 days, and then incubated in contact with 

the sealers AH Plus, Acroseal and Sealapex for  2, 7 and 14 days. Each group comprised 

a n=8. After each experimental time the samples were agitated, and the suspensions 

formed were serially diluted, and triple plated onto m-Enterococcus agar. Colony 

forming units were counted, and the data were statistically analyzed using ANOVA, 

Shapiro-Wilk and Kruskal-Wallis one-way tests (p<0.05) to determine antimicrobial 

potential. A statistically significant difference was observed between the groups with 

and without the treatment with Calcium Hydroxide, for all sealers evaluated. However, 

neither of the sealers tested were able to completely eliminate the biofilm. When 

comparing the sealers, Sealapex reduced E. faecalis after 7 days, while AH Plus and 

Acroseal showed antimicrobial activity only on the 14th experimental day. In 

conclusion, previous use of calcium hydroxide helped to decrease Enterococcus faecalis 

biofilm of the sealers studied in all experimental times.   

 

Key words: Endodontics, Dental cements, Calcium hydroxide, Enterococcus faecalis. 
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Lista de Abreviações 
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Evaluation of the antimicrobial action of endodontic sealers after setting, after use of 

calcium hydroxide on Enterococcus faecalis biofilm 

 

Abstract 

 

The present study aimed at evaluating the antimicrobial activity of endodontic sealers, 

with or without prior use association of calcium hydroxide in an in vitro biofilm model. 

Bovine dentin specimens (240) were placed and left in contact with inoculum of E. 

faecalis (ATCC 51299) for 14 days, to induce biofilm formation. Then, half of the 

specimens were incubated (37⁰C and 5% CO2) in contact with one of the following 

sealers AH Plus, Acroseal and Sealapex for 2, 7 and 14 days, and the other half were 

treated with calcium hydroxide solution for 14 days, and then incubated in contact with 

the sealers AH Plus, Acroseal and Sealapex for  2, 7 and 14 days. Each group comprised 

a n=8. After each experimental time the samples were agitated, and the suspensions 

formed were serially diluted, and triple plated onto m-Enterococcus agar. Colony 

forming units were counted, and the data were statistically analyzed using ANOVA, 

Shapiro-Wilk and Kruskal-Wallis one-way tests (p<0.05) to determine antimicrobial 

potential. A statistically significant difference was observed between the groups with 

and without the treatment with Calcium Hydroxide, for all sealers evaluated. However, 

neither of the sealers tested were able to completely eliminate the biofilm. When 

comparing the sealers, Sealapex reduced E. faecalis after 7 days, while AH Plus and 

Acroseal showed antimicrobial activity only on the 14th experimental day. In 

conclusion, previous use of calcium hydroxide helped to decrease Enterococcus faecalis 

biofilm of the sealers studied in all experimental times. 

 

Key Words: Endodontics, Dental cements, Calcium hydroxide, Enterococcus faecalis. 
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Introduction 

  

The persistence of bacterial infections after root canal treatment has been shown 

to induce or maintain chronic apical lesions.
1,2

 Biomechanical preparation of the root 

canal acts especially on microorganisms located in the lumen of the root canal,
3
 

therefore, the local application of antibacterial root canal dressings may contribute to 

reduce bacteria located in ramifications of the root canal system.
4,5,6

 

 Calcium hydroxide has been used commonly as intracanal medication in 

endodontic treatment due to its biological properties, such as biocompatibility and 

capacity of altering the microbial enzymatic metabolism by promoting an highly 

alkaline environment.
7 

Besides revealed that the use of intracanal medication with 

calcium hydroxide for 14 days resulted in improvement of endotoxin removal from 

primarily infected root canals, which confirm the importance of using an 

interappointment dressing to enhance the endotoxin-detoxifying effects of the 

chemomechanical preparation.
8
  However, some microorganisms such as Enterococcus 

faecalis might resist the action of calcium hydroxide-based medications.
9,10,11,12 

 

 E. faecalis is a Gram-positive facultative anaerobic cocci commonly found in 

cultures from failed root canal therapy.
13

 This bacteria is capable of surviving extreme 

conditions such as heat (60 °C for 30 min); both acidic and alkaline pH (from 3.5 to 11); 

and  high salt concentrations (6.5% NaCl).
14,15

 It can also grow within infected root 

canals as biofilms attached to the canal walls even with limited carbohydrate supply;
16 

and might survive starvation for 6 months, using low levels of serum for growth.
17

 

These characteristics favor the survival of this species to endodontic therapy, leading to 
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posttreatment apical periodontitis, being, therefore, frequently detected in persistent 

endodontic infections.
18,19,20

  

The obturation of root canals with endodontic sealers with antimicrobial activity 

can help reducing the number of bacterial cells that have resisted the endodontic 

biochemical preparation and intracanal medication.
21,22 

A variety of endodontic sealers 

are available in the market which include calcium hydroxide based sealers and resin-

epoxy based sealers.  The  antimicrobial effect of these sealers depends on their 

chemical composition.
23

 

Sealapex and Acroseal are calcium hydroxide-based sealers, which showed 

antimicrobial activity against Enterococcus faecalis in several studies.
24,25 

Sealers 

containing calcium hydroxide might be used to alkalinize the environment, which 

happens due to dissociation of Ca(OH)2 into calcium and hydroxyl ions, leading to an 

unfavorable environment for bacterial proliferation.
26

Moreover, these sealers reduce the 

gaseous source of anaerobic bacteria because calcium ions can react with carbon 

dioxide.
27

 AH Plus is an epoxy resin-based sealer that demonstrated antimicrobial 

action against Enterococcus faecalis, Staphylococcus epidermidis, Staphylococcus 

aureus and Streptococcus mutans.
28

 

 Several studies have evaluated the antimicrobial activity of endodontic sealers, 
 

;
22,24,25,28,29

 however, the association of intracanal medication with calcium hydroxide in 

the  antibiofilm activity of the endodontic sealers has not been evaluated yet. Therefore, 

the aim of this study was to evaluate, in vitro, the antimicrobial activity of endodontic 

sealers Acroseal, AH Plus and Sealapex, after the use of calcium hydroxide against 

biofilms of E. faecalis. The null hypothesis was that the association of calcium 
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hydroxide, as intracanal medication, with the endodontic sealers does not reduce 

Enterococcus faecalis biofilm. 

Materials and methods 

 

Sealer samples 

 

 he sealers used in the present study were  Acroseal   eptodont,  aint-Maur-

des-Foss s, France ,  ealapex   ybron Kerr Co,  omulus, U A , and A  Plus 

 Dentsply  DeTrey GmbH, Konstanz, Germany). Sealer samples were prepared 

according to the manufacturers’ recommendations, inserted into sterile silicone molds 

measuring 7 mm x 1 mm (internal diameter x thickness) in a laminar flow chamber 

(Veco Bioseg 12 Ltda., Campinas, Brazil) and kept at 37°C in controlled humidity for 

56 hours. Calcium hydroxide paste was prepared using 1g of Calcium hydroxide PA 

(Biodinâmica Química & Farmacêutica LTDA, Ibiporã, Brazil) and 3ml sterile 

deionized water, and then weighed into falcon tubes which were added sterile distilled 

water at a ratio of 0.1g of the paste calcium hydroxide to 1 mL of sterile deionized water 

( 0,1g/1 mL), and kept at 37°C for 24h.  

 

Analysis of antibiofilm activity 

 

Bovine incisors with completely formed roots were used as a substrate for 

biofilm development. The roots were sectioned into blocks measuring 4.0 mm x 4.0 mm 

x 1.5 mm (width x length x thickness) using a diamond disc at low speed, under 

abundant irrigation. The resulting blocks (240) were immersed in 17% EDTA for 3 

minutes to remove the smear layer, and then placed in a test tube containing distilled 

water and sterilized by autoclaving at 121°C for 20 min.  
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The microbiological procedures and manipulation of the sterilized dentine 

blocks were carried out in a laminar flow chamber (Veco Bioseg 12 Ltda., Campinas, 

Brazil). A standard strain of E. faecalis (ATCC 51299) was used for biofilm formation. 

The microorganism was reactivated in 20 mL sterile Brain Heart Infusion (BHI) Agar 

(Difco Laboratories Inc., Detroit, USA) and kept at 37°C for 24 hours. The colonies 

were inoculated into 5.0 mL sterile brain heart infusion broth (Difco Laboratories Inc., 

Detroit, USA) and kept at 37°C overnight, after which the medium optical density was 

measured with a spectrophotometer (BioTek Instruments, Winooski, USA) set at 550 

nm wavelength. The optical density was adjusted to 0.06 [approximately 9 x 10
7
 

colony-forming units per mL (CFU/mL)]. 

The bovine dentine blocks were placed in 24-well cell culture plates and each 

well received 200 µL of adjusted inoculum plus 1.8 mL of sterile BHI medium. The cell 

culture plates with the submerged bovine dentine blocks were kept in 5% CO2  (Ultra 

Safe, HF212-UV) at 37°C for 14 days.
25,30 

During this period,  BHI medium of each 

well was changed completely every 48 h without adding new microorganisms.In the 

14th day, the bovine dentine blocks was washed with distilled water for removal of 

planktonic cells. 

The experiment was realized in two phases, in the 1
st
 phase 1 mL of calcium 

hydroxide solution was added to 96 block in a new 24-well cell culture plates, which 

was kept in 5% CO2 for 14 days at 37ºC. Other eight blocks were used for each material 

(calcium hydroxide – 1
st
 phase, Acroseal, AH Plus and Sealapex) and each experimental 

point (2, 7 and 14 days). Thus, 1 mL of calcium hydroxide solution (Group calcium 

hydroxide – 1st phase) or endodontic sealer (Group Acroseal, Group AH Plus and 

Group Sealapex) sample was positioned over one of the dentine blocks containing 

biofilm. The dentine blocks/material samples were placed in new 24-well cell culture 

plates and kept in 5% CO2 for 2, 7 and 14 days at 37°C. Eight discs of each material 

were used for each period, and for each material, and eight dentin blocks with formed 
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biofilm that were not placed in contact with any material were used as negative controls 

(Group Control).  

In the 2
nd

 phase, after 14 days the 96 blocks that remained in direct contact with 

calcium hydroxide solution, were washed and each endodontic sealer sample was 

positioned over one of the dentine blocks. The dentine blocks/material samples were 

placed in new 24-well cell culture plates and kept in 5% CO2 for 2, 7 and 14 days at 

37°C. Even as the 1
st 

phase, eight discs of each material (Group Acroseal + HC, Group 

AH Plus + CH and Sealapex + CH)  were used for each period and material. Eight 

dentin blocks with formed biofilm that were not placed in contact with any material 

were used as negative controls (Group Control), and eight dentin blocks that were 

submitted to treatment with calcium hydroxide without sealers were used as control 

calcium hydroxide substantivity for each period of evaluation (Group Calcium 

hydroxide – 2
nd

 phase). Previous tests showed that dentine block/material samples have 

to be hydrated with 20 µL of saline every day to simulate the root canal environment as 

well as possible.
25 

After the respective contact periods elapsed (2, 7 or 14 days), the endodontic 

sealer discs or calcium hydroxide solution (Group calcium hydroxide – 1st phase) were 

removed, and the dentine blocks containing the remaining biofilm, including those 

belonging to the control group, were stored individually in test tubes containing 1 mL of 

sterile saline. The tubes were agitated with a sonicator (Misonix Inc., Fransingdale, 

USA) for 30 s at 40 W to disrupt the biofilm. 

The suspensions of E. faecalis were serial diluted (10
-1

,10
-2

,10
-3

,10
-4

,10
-5

,10
-6

), 

and 10 µL aliquots of each suspension were used for inoculation in Petri dishes 

containing M-Enterococcus agar medium (Acumedia – Neogen Corporation, Lansing, 

USA); the dishes were then incubated in 5% CO2 at 37°C for 48 h in triplicate. The 

readings for each Petri dish were performed on areas of bacterial growth, where the 

dilutions generated were between 3 and 30 colonies. The number of CFU/mL
 
was 

calculated for each group.  
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Statistical Analysis 

Statistical analysis was performed using Sigma Plot 12.0 (Systat Software Inc., 

San Jose, USA). The median for the parameter measured (CFUs in the biofilm) were 

calculated for each group. The data were analyzed using a single-factor ANOVA model 

and Shapiro-Wilk, since they were not distributed normally, and the variances were not 

equal. The Kruskal-Wallis one-way test was also used. The level of significance was set 

at 5%. 

 

 

Results 

 

 Table 1 shows the median CFU/mL
-1

 in the different groups and periods. 

Comparison between the groups revealed that the use of calcium hydroxide previous to 

contact with endodontic sealers reduced E. faecalis in all periods evaluated. When 

compare the sealers, Sealapex reduced E. faecalis after 7 and 14 days, while AH Plus 

and Acroseal reduce the CFU count only after 14 days. Comparison between periods 

revealed that all the sealers evaluated have reduced E. faecalis CFU after 14th days of 

direct contact. Comparison between the groups calcium hydroxide and calcium 

hydroxide control showed that after remove the dressing, there was no microbial 

reduction . However, E. faecalis biofilm was not completely eliminated in any group. 

Discussion 

 

 Contact of the sealers with the biofilm after treatment with calcium hydroxide 

showed a larger antimicrobial activity in comparison to sealers applied over the biofilm 

without previous treatment with calcium hydroxide. The sealers Sealapex, AH Plus and 
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Acroseal with treatment calcium hydroxide showed reduction, comparing the sealers 

after 2 and 14 days of direct contact with the biofilm. Therefore, the null hypothesis was 

rejected, because previous contact of the biofilm with calcium hydroxide solution 

showed superior antimicrobial activity, when compared with sealers without previous 

use calcium hydroxide of the all sealers tested.   

The aim of this study was to evaluate the antibacterial activity of endodontic 

sealers, after using calcium hydroxide through a Direct Contact Test with E. faecalis 

biofilm.  The Direct Contact Test (DCT) was adopted because direct contact of the 

materials with the biofilm grown on dentin blocks avoids false positive results attributed 

to physical entombment of bacteria in root canals and dentinal tubules.
25,30,31 

E. faecalis 

was chosen due to its prevalence in teeth with failure of the endodontic treatment.
32

 The 

presence of a large number of CFU in the control group at all periods evaluated 

confirms the methodology effectiveness in biofilm formation in dentin tubules.
25,30,31 

The endodontic treatement in a single-visit has shown a success rate of 46% 

versus 74% when an intracanal medication with calcium hydroxide is used between 

appointments.
33

 Silveira et al.
33

 showed intensely inflamed periradicular tissues, areas of 

active root resorption,  bacteria on the root canal walls and sometimes within dentinal 

tubules, in failed cases of single-visit treatments. In contrast, when an intracanal 

medication with calcium hydroxide was used, they observed periradicular tissues free of 

inflammation or with mild inflammation, with evidence of healing, and areas of root 

resorption covered by cementum, indicating a repair and resorption ceased, and 

bacteria-free root canals.
33 

In the present study, calcium hydroxide was associated with 

distilled water, and showed reduction of bacterial cells after 14 days when compared 

with the control group, but the biofilm was not completely eliminated, which is 

supported by previous studies.
34 

 However, after removal the dressing the count CFU 
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maintained, demonstrating that calcium hydroxide did not continue acting on the 

biofilm, i.e., calcium hydroxide has no substantivity.
35,36 

This study verified that the use of calcium hydroxide previous to endodontic 

sealers with antimicrobial action can further reduce the number of E .faecalis. Sealapex 

with use of calcium hydroxide reduced of CFU/ml after 2 days of direct contact, 

reaching the highest reduction after 14 days, when compared with Sealapex group. 

Acroseal and AH Plus with calcium hydroxide also demonstrated reduction in all 

periods evaluated (2, 7 and 14 days), all of them with better results after 14 days of 

direct contact with biofilm. 

In the present study, the best antimicrobial activity occurred with Sealapex than 

with AH Plus and Acroseal after use calcium hydroxide after 7 days. This difference is 

probably associated with the solubility of Sealapex, leading to dissociation of Ca++ and 

O −,
37

 on the other hand  epoxy resin-based cements are highly insoluble.
38

 
 
Assessing 

the effect of root canal dressings in the antimicrobial activity showed reduction in E. 

faecalis biofilm, mainly associated with Sealapex (P<0.05).  The dissociation of 

calcium hydroxide into calcium and hydroxide ions is responsible for increasing the pH 

of the root canal system, making it unfavorable for bacterial growth.
21 

The superiority of 

Sealapex over different root canal sealers in antimicrobial activity has been reported in 

other studies.
25

The use of sealers with antimicrobial activity is an important auxiliary 

factor for the elimination of remaining bacteria in the root canal system after 

biomechanical preparation and the application of a root canal dressing.
 6,39
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Conclusion 

  

The use previous calcium hydroxide medication improves the antibiofilm 

activity of endodontic sealers, especially when associated with Sealapex. Sealapex 

showed better results than Acroseal and AH Plus. Besides Sealapex showed antibiofilm 

activity after 7 regardless of previous contact with the medication , while  Acroseal and 

AH Plus only started acting against biofilm after 14 days.  
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Table 1. Median of CFU (CFU/ml
-1

) in the different groups and periods 

Material 2 DAYS 7 DAYS 14 DAYS 

Acroseal 26,0 x 10
5
 A.a 37,0 x 10

5
 A,a 0,27 x 10

4
  C,b 

Acroseal + CH 2,1 x 10
5
 B,a 7,1 x 10

5 
 B,a 0,04 x 10

5
 D,b 

AH Plus 35,0 x 10
5
 A,a 37,0 x 10

5
  A,a 0,27 x 10

5
  C,b 

AH Plus + CH 4,2 x 10
5 

B,a 7,1 x 10
5 

 B,a 0,04 x 10
5
  D,b 

Sealapex 34,0 x 10
6
 A,a 0,4 x 10

5
  C,b 0,05 x 10

5
  D,c 

Sealapex + CH 2,7 x 10
5
 B,a 0,04 x 10

5 
 D,b 0,005 x 10

5
  E,c 

Control 27,0 x 10
5
 A,a 27,0 x 10

5 
  A,a 61,0 x 10

5
 A,a 

Calcium hydroxide – 1
st 

Phase 17,0 x 10
5
 A,a 49,0 x 10

5 
 A,a 3,4 x 10

5 
B,b 

Calcium hydroxide – 2
nd

 Phase 6,3 x 10
5 

B,a 3,0 x 10
5 

B,a 4,1 x 10
5 

B,a 

*Different uppercase letters indicate a statistical difference (P <0.05) among the groups 

*Different lowercase letters indicate a statistical difference (P<0.05) among the time periods 
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Anexo A 

    

Protocolo da Confecção dos Discos dos Cimentos 

Preparo dos moldes: Colocar cerca de 20 arruelas de inox com diâmetro interno de 7mm na 

base da plastificadora a vácuo, e moldar as arruelas. Levar os moldes para esterilização em 

oxido de etileno em empresa especializada. Somente com os moldes em mão começar o 

experimento. 

Preparo dos cimentos: - Estilizar uma placa de vidro, uma espátula, e um conjunto de placas 

petris de vidro para cada cimento, e gazes; 

- Preparar os cimentos em fluxo laminar e colocar nos moldes sem tocar a parte interna 

dos moldes; 

- Colocar os moldes nas placas Petris com gazes húmidas; 

- Levar as placas para a estufa a 37º por 56h; 

- Remover os discos do molde com o auxilio de uma pinça estéril em fluxo laminar. 

Obs: as gazes devem ser humedecidas todos os dias até o final das 56h. 
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Anexo B 

Protocolo do Ensaio de Biofilme em Blocos de Dentina 

Preparo dos blocos: Cortar blocos 4x4mm da face proximal de incisivos bovinos na cortadeira; 

 Polir as duas faces do bloco em lixa de granulação 320, de forma que os blocos fiquem 

planos, sem ranhuras e com espessura entre 1,45mm e 1,55mm; 

 Esterilizar os blocos em tubo falcon com água destilada, por 20 min a 121°C.  

Dia 1: Reativar o microrganismo em BHI agar (estriar 15µL da cultura estoque – Técnica do 

esgotamento) e incubar por 24h em estufa de CO2 (5% CO2 em 37°C). 

Dia 2: Repicar o microrganismo da placa para o respectivo meio de cultura em caldo (5 UFC 

em 5mL) e incubar. 

Dia 3: Preparar a placa de 24 poços com fundo plano (não tratada): colocar um bloco estéril em 

cada poço. 

 - Preparar o inóculo de acordo com a curva de crescimento: D.O. 0,06; 

- Acrescentar 200µL do inóculo e 1800µL de BHI em cada poço, e incubar por 48h. 

Dia 5: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 7: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 9: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 11: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 13: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 14: Preparar os cimentos de acordo com as recomendações do fabricante e colocar em 

moldes de 7,0 X 1,0 mm, colocar na estufa em placas Petri estéril com algodão umedecido por 

56h; 

Dia 15: Remover todo o meio com ponteira estéril, e acrescentar 2000µL de BHI fresco; 

Dia 16: Preparar a solução de hidróxido de cálcio: 

 - A pasta de hidróxido de cálcio foi preparada com 1g de hidróxido de cálcio e 3mL de 

água destilada estéril; 
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 - As pastas prontas foram colocadas em tubos de 15mL,  pesadas e 1mL de água 

destilada estéril foi adicionada na proporção de 0,1g de pasta para 1mL de água; 

 - Os tubos foram deixados em base agitadora por 24horas antes do uso. 

Dia 17: Remover os discos de cimentos dos moldes; 

-Remover todo o meio com ponteira estéril, lavar cada bloco com 2mL de solução 

salina; 

- Colocar os blocos em placas de 24 poços estéreis; 

- Acrescentar os cimentos em metade dos blocos e hidratar cada poço com 20µL de 

solução salina;  

*Os poços foram hidratados a cada 24h com 20µL de solução salina; 

- Acrescentar 1mL de solução de hidróxido de cálcio na outra metade dos blocos; 

Dia 19, 24 e  31: Remover toda solução de hidróxido de cálcio e cimentos dos grupos a serem 

avaliados; 

 Lavar os blocos com 2mL de solução salina; 

 Colocar os blocos em tubos falcon contendo 1mL de solução salina; 

 Sonicar cada tubo por 30 s a amplitude 60. 

 Agitar cada tubo por 30 s. 

 Diluir o conteúdo de cada tubo em 6 tubos de ensaio tipo eppendorf com 900µL de 

solução salina. 

 Plaquear em meio de cultura M-Enterococcus. (3 gotas de 10uL em cada quadrante) 

Dia 21, 26 e 33: Contar as placas (3-30 colônias):  

UFC = Soma do número de colônias por gota  x 10
2
 x 10

quadrante 

                                                                   3 

 

Dia 28: Preparar os cimentos de acordo com as recomendações do fabricante e colocar em 

moldes de 7,0 X 1,0 mm, colocar na estufa em placas Petri estéril com algodão umedecido por 

56h; 
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Dia 31: Remover os discos de cimentos dos moldes; 

-Remover  toda solução de hidróxido de cálcio com ponteira estéril, lavar cada bloco 

com 2mL de solução salina; 

- Colocar os blocos em placas de 24 poços estéreis; 

- Acrescentar os cimentos sobre os blocos e hidratar cada poço com 20µL de solução 

salina;  

*Os poços foram hidratados a cada 24h com 20µL de solução salina; 

Dia 33, 38 e 45: Remover os discos de cimentos; 

 Lavar os blocos com 2mL de solução salina; 

 Colocar os blocos em tubos falcon contendo 1mL de solução salina; 

 Sonicar cada tubo por 30 s a amplitude 60. 

 Agitar cada tubo por 30 s. 

 Diluir o conteúdo de cada tubo em 6 tubos de ensaio tipo eppendorf com 900µL de 

solução salina. 

 Plaquear em meio de cultura M-Enterococcus. (3 gotas de 10uL em cada quadrante) 

Dia 35, 40 e 47: Contar as placas (3-30 colônias):  

UFC = Soma do número de colônias por gota  x 10
2
 x 10

quadrante 

                                                                   3 
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publication of the Sociedade Brasileira de Pesquisa Odontológica - SBPqO (the 

Brazilian division of the International Association for Dental Research - IADR). The 
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following typology: Original Research (complete manuscript or Short Communication), 
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manuscript that does not meet these requirements will be returned to the corresponding 
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Presentation of the manuscript 
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compatible with “Microsoft Word”  in DOC, DOCX, or   F format . 

    All figures (including those in layouts/combinations) must be provided in individual 

and separate files, according to recommendations described under the specific topic.  

Photographs, micrographs, and radiographs should be provided in TIFF format, 

according to the recommendations described under the specific topic. 

    Charts, drawings, layouts, and other vector illustrations must be provided in a PDF 

format individually in separate files, according to the recommendations described under 
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    Video files may be submitted as per the specifications, including the author’s 
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    Important   cholarOne™ allows upload of a set of files up to 10 MB. In case the 

video file exceeds this size, it is possible to leave information about the link to access 

the video. The use of patients’ initials, names, and/or registry numbers is prohibited in 

the reproduction of clinical documentation. The identification of patients is prohibited. 
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image should be provided by the author(s) when requested by BOR. The Copyright 

legislation in force must be respected and the source cited when the manuscript 

reproduces any previously published material (including texts, charts, tables, figures, or 

any other materials). 
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role-of-authors-and-contributors.html. 

    Data of institutional/professional affiliation of all authors, including university (or 

other institution), college/program, department, city, state, and country, presented 

according to internal citation norms established by each author’s institution. Verify that 
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Abstract: This should be presented as a single structured paragraph (but with no 

subdivisions into sections) containing the objective of the work, methodology, results, 

and conclusions. In the System if applicable, use the Special characters tool for special 

characters. 
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Main Text 

    Introduction: This should present the relevance of the study, and its connection with 

other published works in the same line of research or field, identifying its limitations 

and possible biases. The objective of the study should be concisely presented at the end 

of this section. 

   Methodology: All the features of the material pertinent to the research subject should 

be provided (e.g., tissue samples or research subjects). The experimental, analytical, and 
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sufficient to allow others to recreate the work. Data from manufacturers or suppliers of 
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statistical methods must also be specified. Unless the objective of the work is to 

compare products or specific systems, the trade names of techniques, as well as 
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products, or scientific and clinical equipment should only be cited in the “Methodology” 

and “Acknowledgments” sections, according to each case. Generic names should be 

used in the remainder of the manuscript, including the title. Manuscripts containing 

radiographs, microradiographs, or SEM images, the following information must be 

included: radiation source, filters, and kV levels used. Manuscripts reporting studies on 

humans should include proof that the research was ethically conducted according to the 

Helsinki Declaration (World Medical Association, 

http://www.wma.net/en/30publications/10policies/b3/). The approval protocol number 

issued by an Institutional Ethics Committee must be cited. Observational studies should 

follow the STROBE guidelines (http://strobe-statement.org/), and the check list must be 

submitted. Clinical Trials must be reported according to the CONSORT Statement 

standard protocol (http://www.consort-statement.org/); systematic reviews and meta-

analysis must follow the PRISMA (http://www.prisma-statement.org/), or Cochrane 

protocol (http://www.cochrane.org/). 

 

Clinical Trials 

   Clinical Trials according to the CONSORT guidelines, available at www.consort-

statement.org. The clinical trial registration number and the research registration name 

will be published along with the article. 

   Manuscripts reporting studies performed on animals must also include proof that the 

research was conducted in an ethical manner, and the approval protocol number issued 

by an Institutional Ethics Committee should be cited. In case the research contains a 

gene registration, before submission, the new gene sequences must be included in a 

public database, and the access number should be provided to BOR. The authors may 

use the following databases: 

   GenBank: http://www.ncbi.nlm.nih.gov/Genbank/submit 
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format. 
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