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OBJECTIVE  

To monitor and evaluate the effect of Vibringe syringe in the irrigation pattern of 

simulated root canals with and without sonic vibration.  

 

MATERIALS AND METHODS  

Products tested: One Vibringe prototype was brought to the Department by Mr 

Pieter Brokx of Vibringe B.V. along with Dentsply endodontic irrigation needles. 

 

Tests Performed:  

Video-microscopy of root canal  irrigation : A 5%  aqueous solution of basic 

fuschin was prepared as the irrigating medium. Commercially available rectangular 

transparent plastic blocks with root canal simulations were used as received (narrow 

canals) and after mechanical preparation with the ProTaper (Dentsply Maillefer, 

Ballaaigues, Switzerland) root canal preparation system up to #30 file size (wide 

canals). The canals were rinsed with water and dried with cotton paper points. Then 

each canal was placed horizontally under a video microscope (MS 500, Moritex, 

Cambridge, UK) operated in reflection and equipped with a 50X non-contact lens. 

Video files were taken during irrigation of each canal with the same syringe with and 

without activating the sonic vibration button. For each type of canal 4 videos were 

acquired.   

 

RESULTS 

The videos were given in DVDs (n01-n05: narrow canals; n01s-n05s: narrow canals 

with sonic irrigation; w01-w05: wide canals; w01s-w05s: wide canals with irrigation).  
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Representative extracted video images are presented in Figs 1-4 (a-b).  The activation 

of sonication removed most of the bubbles generated inside the root canal in narrow 

and wide canals (air entrapped in the solution or in the root canal). When bubbles 

were introduced in the root canal, they were rapidly removed by sonication. 

 

INTERPRETATION  

Apart from the removal of the entrapped air by sonication, Vibringe may provide an 

additional advantage in cases of irrigating solutions that create bubbles inside the root 

canal due to interactions between them and with the dentin cavity walls (ie CO2, in 

cases of EDTA demineralization). The use of this syringe may reduce, as well, 

residual canal gasses that eventually may cause postoperative pain.  
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LEGENDS OF FIGURES 

 

Fig. 1 . Air bubbles in a narrow canal without sonication at middle (a) and apical (b)   

locations. 

Fig. 2. When sonication is activated the air bubbles disappear from middle (a) and 

apical  locations of  narrow canals. 

Fig. 3. Air bubbles in wide canals at middle (a) and apical (b) locations. 

Fig. 4. After sonication the air bubbles disappear from middle (a) and apical (b) 

locations.  

(All images taken at 50X magnification) 
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                              Fig. 1a                                                       Fig. 1b 

        

                              Fig. 2a                                                      Fig. 2b 

         

                          Fig. 3a                                                      Fig. 3b 

        

                        Fig. 4a                                                      Fig. 4b 
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STATEMENT 

 

This is a preliminary report. The test results herein relate only to the items tested. This 

report shall not be reproduced, except in full, without the written approval of the 

authors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total pages: 13 

Issued by: M. Chakmakchi, D. Papadoyiannis  

Approved by: G. Eliades 

DATE ISSUED: Feb 17, 2009 

 

  



 9 

OBJECTIVE  

To evaluate the effect of Vibringe on the morphology of root canal dentin walls 

irrigated with NaOCl and NaOCl+EDTA with and without sonic vibration.  

 

MATERIALS AND METHODS  

Products tested: One Vibringe prototype was brought to the Department by Mr 

Pieter Brokx of Vibringe B.V. along with Dentsply endodontic irrigation needles. 

  

Tests Performed:  

Scanning electron microscopy of irrigated root canal dentin walls: Six single-

rooted premolars extracted for orthodontic reasons kept in distilled water with the 

addition of 0.05% sodium azide at 8 
o
C to inhibit microbial growth, were used in the 

study. The crowns were removed, pulps were extripated and the roots were subjected 

to chemomechanical preparation using the ProTaper system (Dentsply Maillefer, 

Ballaigues, Switzerland) up to #30 file size. A 5% NaOCl solution and a 17% neutral 

sodium EDTA solution (Pulpdent corporation, Watertown, MA, USA) were used for 

irrigation of the root canals. Each tooth received one of  the following treatments: 

A) Final rinsing with 5% NaOCl (10 ml, 30 s) without sonication. 

B) Final rinsing with 5% NaOCl (10 ml, 30 s) with sonication. 

C) Rinsing with 5% NaOCl (5 ml, 15 s)+EDTA (3 ml, 15 s)+5% NaOCl (5 ml, 15 s) 

without sonication.  

D) Rinsing with 5% NaOCl (5 ml, 15 s)+EDTA (3 ml, 15 s)+5% NaOCl (5 ml, 15 s) 

with sonication. 

E) Final rinsing with 5% NaOCl (10 ml, 30 s) without sonication+ use of root canal 

brush (Roeko, Langenau, Germany). 
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F) Final rinsing with 5% NaOCl (10 ml, 30 s) without sonication+ use of a rotary root 

canal brush (Roeko, Langenau, Germany). 

The roots were cut longitudinally with a diamond disk up to the root canal walls and 

then split with a chisel, to avoid debris contamination of the root canal surfaces during 

cutting. The teeth were examined in a scanning electron microscope (Quanta 200, FEI, 

Hilsboro, OR, USA) operated under low vacuum (1 Torr), without conductive coating 

of the specimens. A large field detector (LFD) was used to acquire secondary electron 

images  and a solid state backscattered electron detector (SSD) was used to acquire 

compositional backscattered electron images. The imaging conditions were 25 kV 

accelerating voltage and 90 ɛȷ beam current at 200X and 1000X  magnification.   

 

 

RESULTS 

Fig. 1 (a-d) shows secondary and backscattered electron images of root canal surface 

treated with NaOCl without sonic vibration. The surface is covered by a smear layer 

with all dentinal tubule orifices closed by smear layer plugs. 

The same treatment after sonication demonstrates regions of opened tubules (Fig. 2 a-

d). The smear layer looses coherence and becomes thinner, with opened tubule 

orifices identified in the SSD images. 

Treatment with NaOCl and EDTA exhibits the typical findings of smear layer 

removal, opening and funnelling of dentinal tubules with some crystalline and 

amorphous structures left on dentin surface (possibly residual smear layer debris and  

NaCl from NaOCl treatment, Fig. 3 a-d). Sonication presents similar image 

characteristics but with less debris left (Fig. 4 a-d).    
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When the rotating brush was used with NaOCl treatment (Fig. 5 a-d), the surface 

morphology left was covered by the smear layer with some horizontal serrations that 

may correspond to the tracking of the rotating brush filaments. Nevertheless, when the 

same treatment was applied along with sonication, a great proportion of smear layer 

free dentin was exposed (Fig. 6 a-d)  

 

INTERPRETATION  

Sonication seems to contribute to root canal surface cleaning. The combination of 

sonicated irrigation with the rotating endodontic brush appears to be a very interesting 

method since smear layer can be removed without the need of using demineralising or 

chelating agents (like EDTA). Therefore, with some minor additional development 

the Vibringe system may provide a completely new approach in root canal preparation 

leaving smear-layer free but fully mineralized dentin surfaces for bonding with the 

endodontic sealers. 
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LEGENDS OF FIGURES 

 

Fig 1: Images of root canal walls (middle region) irrigated with 5% NaOCl (10 ml, 30 s) 

without sonication, covered with smear layer. 

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  

 

Fig 2: Images of root canal walls (middle region) irrigated with 5% NaOCl (10 ml, 30 s) 

with sonication, covered with smear layer. The layer is less coherent and opened tubules 

can be observed, especially in the backscattered images. 

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  

 

Fig 3: Images of root canal walls (middle region) irrigated with  NaOCl (5 ml, 15 s)+ 

EDTA (3 ml, 15s)+NaOCl (5ml, 15 s) without sonication.  

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  
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Fig 4: Images of root canal walls (middle region) irrigated with  NaOCl (5 ml, 15 s)+ 

EDTA (3 ml, 15s)+NaOCl (5ml, 15 s) with sonication.  

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  

 

Fig 5: Images of root canal walls (middle region) irrigated with 5% NaOCl (10 ml, 30 s) 

plus brushing with Roeko brush without sonication, covered with smear layer. 

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  

 

Fig 6: Images of root canal walls (middle region) irrigated with 5% NaOCl (10 ml, 30 s) 

plus brushing with Roeko brush with sonication. A great part of the field of view is 

without smear layer.  

a) Secondary electron image (200X) 

b) Backscattered electron image (200X)  

a) Secondary electron image (1000X) 

b) Backscattered electron image (1000X)  
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10 ml 5.25% NaOCl without sonication (30s) 

 

 

            
                      Fig. 1a                                                        Fig. 1b  

 

 

             
                      Fig. 1c                                                            Fig. 1d  
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10 ml 5.25% NaOCl with sonication (30s) 

 
 

         
                   Fig. 2e                                                          Fig. 2f   
 

 

        
                   Fig. 2g                                               Fig. 2h   
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5ml 5% NaOCl (15s)+3ml 17% neutral EDTA+ 5% NaOCl (15s)  

without  sonication 
 

 

         
                      Fig. 3a                                            Fig. 3b   
 

 

 

 

           
                      Fig. 3c                                             Fig. 3d   
 

 

 

       

 

 

 

 

 

 

 

 

 


