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— Abstract

the calcium silicate-based materials.

of the type of intracanal medicaments.

The purpose of this study was to evaluate the effect of the intracanal medicaments on the push-out bond strength of

Forty extracted single-root human mandibular premolars were sectioned below cementoenamel junction. Standardized
root canal dimension was obtained with a parallel post drill. The specimens were randomly divided into a control group (no
medicament), and experimental groups received medicaments with either CH (calcium hydroxide), DAP (double antibiotic
paste; a mixture of ciprofloxacin and metronidazole), or TAP (triple antibiotic paste; a mixture of minocycline, ciprofloxacin
and metronidazole). Following removal of medicaments with irrigation, roots were cut into sections with 1-mm-thickness.
Thereafter, calcium silicate-based materials are applied to the specimens : (i) ProRoot MTA® and (i) Biodentine®. A push-
out bond strength was measured and each specimen was examined to evaluate failure mode.

Intracanal medication using CH significantly increased the bond strength to the root dentin. But there are no
significant differences on the bond strength of ProRoot MTA® or Biodentine® among TAP, DAP and control groups. The
dislodgement resistance of Biodentine® from root dentin was significantly higher than that of ProRoot MTA® regardless
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Fig. 1. A cylindrical stainless steel plunger of the universal
testing machine on calcium silicate-based biocompatible
material inside a lumen of a root section specimen.
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Fig. 2. Representative images of the failure modes under streomicroscope at 40 x magnification. (A) Adhesive failure,

(B) Cohesive failure, (C) Mixed failure.
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Table 1. Results of the push-out bond strength test (MPa)

o =23} H|mSto] =2
Qolst FekS O|X|X| ARACHp = 0.86, p = 0.83). B}X|TH, O|F
SEHE AH8TH 70| tfE WUNE A8 22O AY
7t Cha =8 dS LIEHIC

SYst M2 Lo =2 =2l FF0] 2} Biodentine®
of x| AotHof thet A% Z =7t ProRoot MTA®S| A% Z
HCH FOISHA = A LHEHRCHp < 0.05)

Groups Subgroups Number Mean t S.D. (MPa)
Control Biodentine® 20 863 + 2345
ProRoot MTA® 20 7.90 + 2.58 &°
cH Biodentine® 20 11.17 + 352 4°
ProRoot MTA® 20 10.73 £ 329 **
DAP Biodentine® 20 816 +3.10°%
ProRoot MTA® 20 6.79 + 2.74 5°
AP Biodentine® 20 741 +237°%
ProRoot MTA® 20 589 +3.20°%

MPa = megapascals, MTA = mineral trioxide aggregates, CH = calcium hydroxide, DAP = double antibiotic paste, TAP = triple antibiotic paste

Two-way ANOVA (analysis of variance), Tukey's post hoc test (A, a : p < 0.05)

Different subscript uppercase letters indicate statistically significant differences among the groups (Intracanal medicaments) and different subscript lowercase
letters indicate statistically significant differences between the subgroups (calcium silicate-based materials).
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Fig. 3. Mean push-out bond strength of calcium silicate-based materials to the root dentin after the application of calcium
hydroxide (CH), double antibiotic paste (DAP), or triple antibiotic paste (TAP). Two way ANOVA (analysis of variance) and

Tukey's post hoc test (* : p < 0.05).
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Table 2. Failure mode according to medicaments and calcium sili-
cate based materials

Calcium silicate-based material

Intracanal Failure

Medicaments mode Biodentine® ProRoot MTA®
n (%) n (%)

Adhesive 5 (12.5) 8 (20.0)
CH Cohesive 13 (31.3) 12 (30.0)
Mixed 22 (55.0) 20 (50.0)
Adhesive 9 (22.5) 14 (35.0)
Control Cohesive 11 (27.5) 4 (10.0)
Mixed 20 (50.0) 22 (55.0)
Adhesive 17 (42.5) 18 (45.0)
DAP Cohesive 6 (15.0) 3(75)
Mixed 17 (42.5) 19 (47.5)
Adhesive 19 (47.5) 26 (65.0)
TAP Cohesive 4 (10.0) 2 (5.0
Mixed 17 (42.5) 12 (30.0)

TAP CH

CH : calcium hydroxide, DAP : double antibiotic paste, TAP : triple antibi-
otic paste

i

Control DAP TAP
ProRoot MTA®

42.5 50.0 55.0 47.5 30.0
10.0 30.0 10.0 7.5 5.0
47.5 20.0 35.0 45.0 65.0

Fig. 4. There were significant correlations among the groups according to cohesive and adhesive failure mode. Chi-square(x’)

test (* : p < 0.05).
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