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[Abstract] Objective This study aimed to evaluate the filling effects of three biomaterial root canal sealers [iRoot

SP, C-Root SP, and GuttaFlow Bioseal (GFB)] by using

|[WFE HEAl 2025-01-06; [fEEIBHA] 2025-02-19 Micro-CT. Methods Sixty single-canal detached premo-
[BE£TB] R A RF=H 4 (JCYJI20210324114005016, JCY- lars were selected. After crown amputation, their uniform
J20180228164611173)

[E—1EH] W HM, FBEEIT, i, E-mail: bryanhuangl7@163.
com

[ES1EE] il &, FATENM, 1, E-mail: hefeixqkq@aliyun.com randomly divided into six groups with different sealers

working length was set at 12 mm and prepared to a 06 ta-

per 30# with M3 nickel-titanium file. The samples were
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and obturation techniques: iRoot SP+single-cone technique (SC), C-Root SP+SC, GFB+SC, iRoot SP+single cone-medi-
ated ultrasonic technique (SU), C-Root SP+SU, and GFB+SU. Samples were scanned by Micro-CT, and the total and
segmented filling rates were calculated with Mimics 22.0 software after 3D reconstruction. Results The overall filling
rate of the three biomaterial root canal sealers was higher than 90%. The overall and coronal third and middle third seg-
ment filling rate of groups iRoot SP+SC, C-Root SP+SC was higher than that of group GFB+SC (P<0.01), with no sig-
nificant difference between groups iRoot SP+SC and C-Root SP+SC (P>0.05). On the apical third, no significant differ-
ence was found among each group (P>0.05). The overall and segment filling rate of groups iRoot SP+SU and C-Root
SP+SU was higher than that of GFB+SU (P<0.01), with no significant difference between groups iRoot SP+SU and C-
Root SP+SU (P>0.05). The filling rate of the apical 1/3 of group C-Root+SC was lower than that of group C-Root+SU
(P<0.01), and the filling rate of the coronal 1/3 of group GFB+SC was higher than that in the GFB+SU (P<0.01). Never-
theless, no significant difference was found in other filling rate of two obturation techniques (P>0.05). Conclusion The

overall filling rate of the three biomaterial root canal sealers using SC and SU are satisfactory. iRoot SP and C-Root SP

have similar filling rates, which are significantly higher than that of GFB. C-Root SP combined with SU technique can

improve the filling quality of the root apical.

[Key words] root canal filling; root canal sealer;
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Fig 1 Tllustration of the single cone-mediated ultrasonic techni-

que for canal filling
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Fig 2 Illustration of 3D reconstruction of root canal
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Fig 3 Tllustration of 3D reconstruction of the filled root canal
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Fig 4 Illustration of root canal segmentation
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with three sealers
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P1H <0.01 <0.01 0.174
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Tab 2 Comparison of root canal filling rates in differ-
ent segments using the single cone-mediated ul-

trasonic technique with three sealers
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iRoot SP 10 96.75+£1.69 97.12+2.16 96.37+4.65 0.941

C-Root SP 10  95.72+2.04 96.60+1.46 97.47+1.10 0.142

GFB 10  88.04+3.01 90.41+2.77 92.86+2.88 <0.05

P{E <0.01 <0.01 <0.01
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Fig 5 3D reconstruction of filled root canal using three sealers

with two filling techniques
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