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ABSTRACT
—

MEASUREMENT OF ADHESION OF ROOT CANAL SEALER
TO DENTINE AND GUTTA-PERCHA

Mi-Ja Her, Mi-Kyung Yu, Se-Joon Lee, Kwang-Won Lee*
Department of Conservative Dentistry & Institute for Oral Bioscience,
College of Dentistry, Chonbuk National University

The purpose of this study was to investigate the bonding of resin- based root canal sealer, AH26 when
the sealer was applied as a thin layer between dentine and gutta—percha surface,

In this study, forty non-caries extracted human molars and resin-based root canal sealer(AH 26,
DeTrey/Dentsply, Germany) were used. Disks of gutta—percha, 6mm in diameter-6mm thick
(Diadent/Dentsply, Korea) for thermoplastic obturation were used and dentin surfaces were treated with
2% NaOCl(Group 1) or 2%NaOCl+17% EDTA(Group 3). Disks of gutta-percha, 6mm in diameter-6mm
thick (Diadent/Dentsply, Korea) for conventional obturation were used and dentin surface were treated
with 2% NaOCl(Group 2) or 2%NaOCl+17% EDTA(Group 4). Enamel was removed by a horizontal sec-
tion Imm below the deepest portion of the central occlusal groove by using a water-cooled low speed dia-
mond saw. A second horizontal section was done around cementoename] junction. Exposed dentin surface
was cut to approximately 8 X8 mm rectangular shape and was ground against 320, 400, 600 grade silicon
carbide abrasive paper serially. After grinding, the dentine surface were soaked in a solution of 2% NaOC]
for 30 minutes and twenty of specimens were treated with 17% EDTA solution for 1 minute. The treated
specimens were washed and dried. Root canal sealer, AH26 was prepared according to the manufacture’s
instructions. The Gutta-percha and dentin surface were coated with a thin layer of the freshly mixed seal-
er. The specimens were left overnight at room temperature. After their initial set, they were transferred to
an incubator at 37°C for 72 h. After 72 hours, resin blocks were made. The resin block was serially sec-
tioned vertically into stick of 1-1mm. Twenty sticks were prepared from each group.

After that, tensile bond strength for each stick was measured with Microtensile Tester. Failure patterns
of the specimens at the interface between gutta-percha and dentin were observed under the SEM(x1000)
and Stereomicroscope (LEICA M420, Meyer Inst., TX U.S.A) at 1.25 X 25 magnification. The results were
statistically analysed by using a One-way ANOVA and Tukey's test.

The results were as follows:

1. Tensile bond strengths(mean®SD) were expressed with ascending order as follows: Group 1, 3.09%

1.05MPa : Group 2, 6.23+1.16MPa ; Group 3, 7.12+1.07MPa : Group 4, 10.32+£2.06MPa.

2. Tensile bond strengths of the group 2 and 4 used disks of gutta—percha for conventional obturation

were significantly higher than that of the group 1 and 3 used for thermoplastic obturation. (p € 0.05)

3. Tensile bond strengths of the group 3 and 4 treated with 2% NaOCl+17% EDTA were significantly

higher than that of the group 1 and 2 treated with 2% NaOCI. (p < 0.05)
4. In analysis of failure patterns at the interface between sealer and gutta-percha, there were observed
49 (61%)cases of adhesive failure patterns and 31(39%) cases of mixed failures patterns.
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Table 1. Group classificaion

AOFEZ} Gutta-Perchadi] LHEt SZEXR Sealere| HElZtrol £F

Group No. of Specimens Gutta percha Surf. treatment
1 20 GP-TO 2% NaOCl (30min)
2 20 GP-CO 2% NaOCl (30min)
3 20 GP-TO 2%Na0C1(30min) + 17%EDTA(1min)
4 20 GP-CO 2%Na0Cl{30min) +17%EDTA(1min)

GP-CO : Gutta-percha for conventional obturation
GP-TO : Gutta—percha for thermoplastic obturation

Table 2. Composition of Gutta-percha (Diadent/Dentsply, Korea)

GP-CO GP-TO
gutta percha 20% 25%
Zinc Oxide Filler(ZnO) 66% 60%
Heavy Metal radiopacifier(BaSO4) 11% 9%
Plasticizer 3% 2%
Bee's wax 4%

GP-CO : Gutta—-percha for conventional obturation
GP-TO : Gutta-percha for thermoplastic obturation

Table 3. Composition of AH26 (DeTrey/Dentsply, Germany)

Composition

powder Bismuth oxide(Bi203) 60%, methenamine 25%, silver(Ag) 10%,

Titanium dioxide(Ti0)5%

liquid epoxy resin (bisphenol-A-diglycidylether)

o xEd Adoldu S #320, 400, 600 sandpaper® 2t
Zh A2 534 Ankgitt. 2% NaOCl o 3087 |7}
E %, 20709] Aol 17% EDTAS 187 2431t} 2
Z F9 Ae|g Aot ot AHsty AR £ Al
Z3AL AN Z AH-26 sealer® £33t 217 6mm, 2
o] 6mm®| Gutta-percha diskE z} o} ¥H A3t
ot Zt FHE HAANG, ALl 27] B} T
37°C incubatorell 72A17F E<t H#ZTh Orthodontic
resin o] W E-A]AA resin blocks A2},

2. AAAFAE A EE A3 Al HA2

A2 resin blocks F3] Low-speed diamond
saw(ISOMET, Buehler, Ltd., IL USA)& o] &3} F
A o Imm 7} G4 AZHd] 302 Hoe) Aokg
Imm 98-S BH3I HE 2= resin blockdl sticky wax
2 1A% F A Imm HEo2 Zde 1X1mme
stick= Aztatt, zF & 3 20709 stickS A28l AL
o Bakait.
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Fig. 1. Adaptation of sealer between dentin and Gutta-percha disk.

Fig. 2. The resin block was serially sectioned into stick of 1X Imm.

Fig. 3. Microtensile bond testing apparatus and testing procedure.

3. A3AE A E o] &2 AR S kol sticke] AN Eeld of
AR ARAE FA7 o) AHE HAAF) 1, stick?) 9 load® 7153, AF A= (MPa) & Féith

7} €% cyanoacrylate adhesive(ZAPIT, Dental
Ventuers of America, U.S.A)Z 2% & Imm min®

92



4. SARE

7t 79| 449 sticke AB-E #237) 98 10008 &
o FARAAV AT} 1.25%25u)&2] Stereomicroscope
(LEICA M420, Meyer Inst., TX U.S.A)2.2 ¥ S &
Feto] o4 P3E, sealers} Gutta—percha & sealer
g} Aol e] AelA dojd & Hag sy, &
AR sealer AA A dojid w2)7t E3s o] Yol 3}
& 34 A, Gutta-perchatt Aobd | sealer #
AAgt dojt B & SN FHFFeR BRe 7
g3t

5. /M9 B4

M 879 AT FZUAE 78 ¢ 219 B
34 f94dE& One-Way ANOVASH Tukey testE o] &
3tod BA B3t

I. 4

oot

#1t
1. 2T HEd

zt wo S 9 I AR = Bage e -
£&-(for thermoplastic obturation : GP-TO) Gutta-per-
cha® AMEGH F FollA, 2% NaOCl2 ¥¥ A3 &
3.09+1.05MPa, 2% NaOCl# 17% EDTAZ &9 A

Table 4. Tensile bond strength (Mean+SD(MPa) of
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Group Tensile bond strength. Mean+8D(MPa)

1 3.09+1.05
2 6.23+1.16
3 7.12+1.07
4 10.32+2.06

Table 5. Comparison of tensile strength in groups
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Fig. 4. Tensile bond strength(MPa) of sealer

Group -~ Gutta percha Surf. treatment Comparison
1 GP-TO 2% NaOCl (30min) ) 1 ] ,
2 GP-CO 2% NaOCl (30min) 2
3 GP-TO 2%NaOC1(30min) + 17%EDTA(1min) * 3 :I .
4 GP-CO 2%NaOCl(30min) + 17%EDTA(1min) 4

GP-CO : Gutta-percha for conventional obturation
GP-TO : Gutta—percha for thermoplastic obturation
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Table 6. Failure pattern

Gutta-percha Surface No. of failure pattern
treatment specimen adhesive mixed cohesive

GP-TO 2%NaOCl 20 16 4
2%NaOCl+17%EDTA 20 16 4

GP-CO 2%NaOCl 20 3 17
2%NaOCl+17%EDTA 20 14 6

Vo ad;e;;e failurﬂ
(@ mixed faflure

100%

Fig. 5. Failure pattern of sealer to dentin and Gutta-
perch
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Fig. 6. Failure patterns of the specimens at the interface of the Groupl. a,b: Stereomicroscope(1.25x
25) ¢,d:SEM(x1000) S:sealer GG:Gutta-percha D:dentin surface.

Fig. 7. Failure patterns of the specimens at the interface of the Group2. a,b: Stereomicroscope(1.25X
25) ¢.d:SEM(x1000) S:sealer G:Gutta-percha D:dentin surface.
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Fig. 8. Filure patterns of the specimens at the interface of the Group3. a,b: Stereomicroscope(1.25 % 25)
¢, d:SEM(x1000) S:sealer G:Gutta-percha DD:dentin surface.

Fig. 9. Filure patterns of the specimens at the interface of the Group4. a,b: Stereomicroscope(1.25x%25)
¢,d:SEM(x1000) S:sealer G:Gutta-percha D:dentin surface.
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