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ARTICLE INFO ABSTRACT

Article history: This study has the initial purpose of pursuing the efficiency of endodontic
Received 5 September 2023 treatment by applying microbubbles to a NaOCI cleaning solution. The effects
Revised = 26 September 2023 of average apical pressure and wall shear stress were found to determine the
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cleaning quality of the root canal. Using a G-30 needle and a flow rate of 0.26
ml/s, met acceptance criteria in apical pressure. In the straight root canal shape,
the side-vent type enhanced the smear layer removal area more effectively
attributed to the wall shear stress. In curved root canals, the flat open type was
beneficial in generating wall shear stress relative to the curvature of the curved
canal. In the fluidity of the cleaning solution according to the bubble
dissolution, a slight change appeared in the average apical pressure. Due to the
G-30 needle's small size in bubble flow, it is imperative to adopt a new
Reynolds number when applying microbubbles.
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Fig. 2 Canal irigation and needle models: (a) and (d), open-ended flat; (b) and (e), taped open-ended; (c) and (f), side vented
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Fig. 5 Velocity and pressure distribution in the root canal when 8.6 m/s inlet speed and an initial 90% volume fraction of NaOCl
(air 10%) are applied
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Fig. 6 Air volume fraction within root canal with an initial
different dissolved air(10% vol) and different Reynolds
numbers in the working length zone of A-1 case
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Table 3 Average pressure at the apical stop

Initial NaOCI volume

fraction(%) in the needle 80

90 100

Root canal and tip type Average apical pressure (kPa)

A-1 11.65 11.74 11.84

A-2 11.04 11.07 11.09

A-3 9.19 9.25 9.33

B-1 11.05 12.46 14.35

B-2 9.86 10.97 12.16

B-3 9.45 9.57 10.71
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Wall shear stress contours (Pa)
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Fig. 8 Wall shear stress distribution at the wall of root canal
when 8.6 m/s injection speed and 90% volume fraction
of NaOCl (10% air volume fraction) are applied
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Root canal depth

(@ anyroot canal plane

Root * Data extraction point

(a) Geometry for wall shear points
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