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Abstract---Aim: To compare the effect of ultrasonic, sonic and rotary 

sealer activation techniques on depth of penetration of sealer in the 

dentinal tubules. Materials and Methods: Freshly extracted 60 single 

rooted human permanent mandibuar premolar with mature apex were 

collected. A size 10 no. K file (Dentsply Maillefer) was introduced into 

each canal. The irrigation procedure was accomplished by using 2ml 
of 5.25% NAOCl for each file used. Roots were randomly divided into 3 
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groups on the basis of sealer activation techniques. The specimens 

were kept in incubator at 37 degree Centigrade temperature for 2 

days. The dentin segments were examined on a confocal microscope in 
Jawaharlal Nehru University, New Delhi under 4X,10X magnification. 

Results: A total of 60 teeth were included in the study and they were 

divided into three groups on the basis of method of agitation of sealer: 

GROUP I - Lentulospiral, Group II-Ultrasonic endodontic tip, Group III 

- Endoactivator and obturation was done with gutta percha. Mean 

percentage and depth of penetration was greatest in Group II i.e. 
Ultrasonics when used for agitation and statistically significant than 

Group I lentulospiral and Group III Endoactivator. Conclusion: The 

maximum depth and percentage of penetration of a novel Root canal 

sealer Bioroot RCS (Septodent) by different agitation techniques at 

different section levels was measured in the present study by Confocal 
Laser Scanning Microscopy (CLSM). Bioceramic based root canal 

sealer used in our study has shown significantly better depth and 

percentage of penetration with ultrasonics sealer placement technique 

compared to other techniques in our study. 

 

Keywords---sealer, endoactivator, obturation, NAOCl. 
 

 

Introduction 

 

Three dimensional obturation of the root canal is the prime goal of endodontic 
therapy. Obturation eliminates all avenues of leakage from the oral cavity and the 

periradicular tissues into the root canal system by creating a fluid-tight seal. 

Gutta percha is the ‘‘gold standard’’ obturating material with disadvantage of 

being non adherent to canal walls.1,2 The combination of gutta-percha (GP) and 

an endodontic sealer is usually employed for root canal filling. Sealer is important 

to the integrity of the obturation of the canal space. Endodontic sealers are used 
in conjunction with core filling materials in order to avoid gaps and voids. 

According to Various studies penetration of sealer into dentinal tubules will 

increase the interface between the filling material and dentin thus improving the 

sealing ability and the retention of material by mechanical locking.3,4,5 

Researchers have found that with these recent sealer placement techniques, 
sealer is able to reach every nook and corner of the canal.6,7,8,9 Now a days newer 

techniques like ultrasonic activation, rotary and endoactivator systems have also 

been introduced and widely accepted. This study has been done to evaluate the 

efficiency of various sealer activation techniques. The transmission of acuostic 

microstreaming from an oscillating file by the use of ultrasonic activation can 

promote greater tubular penetration and improved interfacial adaptation between 
the sealer and root canal walls. Whereas Agitation with lentulospiral, rotates the 

sealer centrifugally and Endoactivator systems is used by the application of sonic 

energy.  

 

These three sealer placement techniques will be used for the penetration of sealer. 
In comparison to conventional SEM, CLSM has the advantage of giving better 

details of images with less reflection. So, in the present study a Novel endodontic 

newer generation sealer BioRoot™ RCS based on tricalcium silicate materials 
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benefiting from Active Biosilicate Technology is being placed into canals with 

rotary, sonic and ultrasonic agitation techniques. It is recognized as bioactive 

material through their capacity to induce hard tissue formation. It possess the 

properties of biocompatibility, hydroxyapatite formation, mineralization of 
dentinal structure, alkaline pH and good sealing properties. 

 

Materials and Method 

 

The objectives of the study were 1) to study the effect of penetration of a novel 

root canal sealer Bioroot RCS (septodent) using Ultrasonic sealer agitation 
technique, 2) to study the effect of penetration of a novel root canal sealer Bioroot 

RCS (septodent) using Lentulospiral (Rotary) sealer agitation technique, 3) to 

study the effect of penetration of a novel root canal sealer Bioroot RCS (septodent) 

using Endoactivator (Sonic) sealer. For specimen selection, freshly extracted 60 

single rooted human permanent mandibuar premolar with mature apex were 
collected. Shaping and cleaning of root canal system was attempted. For 

standardization of root length (12 mm) the crown resection was done with a 

diamond disc in a slow speed contra angle handpiece under constant water 

cooling. A size 10 no. K file (Dentsply Maillefer) was introduced into each canal 

until it is seen through the apical foramen and appropriate length measured. 

Working length was established by subtracting 0.5mm from that length. The roots 
were instrumented by using the ProTaper Universal root canal rotary files 

(Dentsply Maillefer) in a sequential manner from S1 till F2. Entire bio-mechanical 

preparation was done with ProTaper Universal root canal rotary files under 

copious irrigation using 5.25% NaOCl (Vishal industries Pvt Ltd.). The irrigation 

procedure was accomplished by using 2ml of 5.25% NAOCl for each file used. To 
remove Smear layer canals were irrigated with 3 ml of 17% EDTA (Prevest) 

solution for 3min. followed by rinsing with 2 ml distilled water. Roots were 

randomly divided into 3 groups on the basis of sealer activation techniques. 

Group1-(Rotary) A size thirty lentulospiral (Dentsply) was selected that would not 

bind in the prepared canal.  

 
Group 2- (Ultrasonic) The ultrasonic unit (Satelac) was used in endo mode with 

ultrasonic endodontic tip K15 Sonofile (Satelac) for activation. Group 3-(Sonic) 

Endoactivator tip (Dentsply) of size 30 was set to reach 2mm short of working 

length and slowly activated. For sealer application, Biroot RCS sealer (Septodent) 

was mixed according to the manufacturer instructions and to allow analysis 
under the Confocal laser scanning microscopy, sealer was mixed with the 

Rhodamine B dye (Avarice Industries) to an approximate conc. of 0.1% (by weight) 

prepared with the help of biochemistry laboratory personnel. A 1m tuberculin 

syringe (Sun surgical supply) was used to dispense 0.05ml of sealer into the canal 

and the walls of the canal were coated with the help of finger spreaders. No 

additional sealer to be used. Group1-The lentulospiral (Dentsply Maillefer) was 
rotated at speed of 300 rpm keeping the instrument 2mm short from apex for 20 

seconds. Group2-The ultrasonic unit (Satelac) was used in endo mode with 

ultrasonic endodontic tip K15 Sonofile (Satelac) for activation. Group3-

Endoactivator (Dentsply Maillefer) tip of size 30 was set to reach 2mm short of 

working length and slowly rotated for 20 seconds.  
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After sealer placement obturation will be done in the same manner as in other 

groups. The specimens were kept in incubator at 37 degree Centigrade 

temperature for 2 days. Each root will be sectioned at 90º to the long axis by 
using diamond disc removing 1-2mm of sections at 4mm and 8mm from the apex 

under continuous irrigation. Coronal surface of each section was polished with 

sand paper and placed on a slide (Blue Star, Polar industrial corporation Mumbai) 

covered with a cover slip attached to the slide with an adhesive (available by the 

name ‘Feviquick’ in the market). The dentin segments were examined on a 

confocal microscope (Olympus fluoview FV 1000) in Jawaharlal Nehru University, 
New Delhi under 4X, 10X magnification. 

 

Results 

 

The present study was carried out to measure the depth and percentage of 
penetration of Bioroot RCS root canal sealer (Septodent) by three different 

agitation techniques. A total of 60 teeth were included in the study and they were 

divided into three groups on the basis of method of agitation of sealer: GROUP I - 

Lentulospiral, Group II-Ultrasonic endodontic tip, Group III - Endoactivator and 

obturation was done with gutta percha. Horizontal sections at 4mm and 8mm 

from the apex were obtained and the depth and percentage of penetration were 
measured using Confocal Laser Scanning Microscope (CLSM). All data was 

subjected to statistical analysis {(One Way Anova test) and (Post hoc test 

‘Bonferroni’)}. Mean percentage and depth of penetration was greatest in Group II 

i.e. Ultrasonics when used for agitation and statistically significant than Group I 

lentulospiral and Group III Endoactivator. Irrespective of the method of sealer 
agitation the percentage and depth of sealer penetration were greater at coronal 

sections (a section) than at apical sections (b sections). 

 

 
Graph 1. Showing Comparison of Percentage of Sealer penetration by each group 
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Discussion 

 

One of the objectives of root canal treatment is to provide a hermetic seal of root 

canal space. This seal is usually produced by using a semisolid or solid core 
material in a combination with the endodontic sealer. A solid core cannot produce 

the desired hermetic seal.10,11 Thus, the endodontic sealer is required to provide 

three dimensional obturation. Removal of smear layer and use of sealer to attain 

and impervious seal between the core material and root canal walls is considered 

an essential step of root canal treatment.12,13 Sealers which can penetrate into the 

dentinal tubules exert bactericidal effect by having a closer contact with the 
residual bacteria within the tubules. In addition, sealer plugs inside the dentinal 

tubules provide a mechanical interlocking, thereby improving the retention of the 

filling material and reducing the microleakage along the root canal walls.14,15 

Thus, both percentage and depth of sealer penetration might influence the 

outcome or success rate of endodontic therapy.  
 

Factors influencing sealer depth penetration in dentinal tubules are 

presence/absence of dentinal permeability (the number and the diameter of 

tubules), root canal dimension, presence of water, and physical and chemical 

properties of the sealer.16,17,18 Now a day’s newer techniques like ultrasonic 

activation, rotary and endoactivator systems have also been introduced and 
widely accepted.Thus in this study evaluation of the efficiency of these sealer 

activation techniques has been done and penetration has been analyzed.  The 

results of this study indicate that all three methods of sealer placement may not 

consistently and completely cover dentin walls after lateral condensation. Over all 

ultrasonic group (Gr2) showed better depth and percentage of sealer penetration 
than lentulospiral (Gr1) followed by endoactivator group (Gr3). Application of 

ultrasonics for activation led to significantly more percentage and depth of both 

the sealer and is accordance to Guimaraes BM et al.19 The ultrasonic and sonic 

energy apparently propels the relatively viscous sealer along the length of file to 

appropriate Depth.while lentulo spiral centrifugally pushes the sealer.  Sonic 

energy generates significantly higher amplitudes and lesser frequency or great 
back and forth tip movement compare toultrasonically driven instruments.20  

 

Also sonic energy produces just one single node and antinode over the entire 

length of vibrated instrument so the streaming velocity is less than the ultrasonic 

devices. Node production along activated file is an important part of acoustic 
Streaming. Resulting in a strong current produce along the activated 

instrument.21 Ultrasonic energy has the ability to create several nodes along the 

length of file. The explanation for this is that the oscillating files in ultrasonics 

transmits the acoustic micro streaming energy and cause a greater depth of 

dentinal sealer penetration and coverage of root canal walls in the same manner 

as it promotes the penetration of irrigants in an area of anatomic complexities 
and the dentinal tubules. Thus in accordance to other studies use of ultrasonics 

results in better sealer placement than other compared techniques utilized in the 

study. The transmission of acuostic micro-streaming from an oscillating file by 

the use of ultrasonic activation can promote greater tubular penetration and 

improved interfacial adaptation between the sealer and root canal walls.22,23 
Whereas Agitation with lentulospiral, rotates the sealer centrifugally and 

Endoactivator systems is used by the application of sonic energy. These three 
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sealer placement techniques were used for the penetration of sealer. Amount of 

sealer, extent of activating instrument, and time for activation were standardized 

to minimize the errors.  
 

A novel Bioceramic-based Bioroot RCSHas been recently introduced as root canal 

sealer and is being used in this study. BioRoot™ RCS is the newest endodontic 

sealer based on tricalcium silicate materials benefiting from both Active 

Biosilicate Technology.24 BioRoot™ RCS is indicated for the permanent root canal 

filling in combination with gutta-perchapoints and is suitable for use in single 
cone technique or cold lateral condensation (Camilleri, 2015).25 In addition, 

BioRoot™ RCS displayeda tight seal with the dentin and the gutta-percha and an 

appropriate radiopacity. The paste is of smooth consistency with good flow and 

adequate adhesion to instruments in order to enable an optimal placement in the 

root canal. Thanks to the use of Active BioSilicate Technology which is monomer 
free, there is no shrinkage of BioRoot™ RCS during setting to allow a tight seal of 

the root canal. Several microscopy techniques are currently used to evaluate the 

sealer/dentin interface, including stereomicroscopy.26,27 CLSM offers several 

advantages over conventional SEM. It provides detailed information about the 

presence and distribution of sealers or dental adhesives inside dentinal tubules in 

the total circumference of the root canal walls at relative low magnification 
through the use of fluorescent Rhodamine marked sealers and artifacts could 

practically be excluded. 

 

Conclusion 

 
It is known that bioceramic based rootcanal sealers are bioactive and have 

osteogenic potential because of their nanoparticles. The maximum depth and 

percentage of penetration of a novel Root canal sealer Bioroot RCS (Septodent) by 

different agitation techniques at different section levels was measured in the 

present study by Confocal Laser Scanning Microscopy (CLSM). Bioceramic based 

root canal sealer used in our study has shown significantly better depth and 
percentage of penetration with ultrasonics sealer placement technique compared 

to other techniques in our study. Within the limitations of this study it is 

concluded that Bioroot RCS with ultrasonic sealer placement technique has better 

penetration and thus is likely to give best results in patients requiring such sealer 

use for three dimensional obturation and making hermatic seal at the apex.  
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