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ABSTRACT

EFFECT OF IRRIGATION METHODS ON THE ADHESION OF RESILON/EPIPHANY
SEALER AND GUTTA-PERCHA/AH 26 SEALER TO INTRACANAL DENTIN

Seo-Kyong Kim, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Department of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University, BK21

The purpose of this study was to evaluate whether intracanal irrigation method could affect the
adhesion between intracanal dentin and root canal filling materials {Gutta-percha/AH 26 sealer and
Resilon/Epiphany sealer).

Thirty extracted human incisor teeth were prepared. Canals were irrigated with three different
irrigation methods as a final rinse and obturated with two different canal filling materials (G groups
: Gutta-percha/AH 26 sealer, R groups : Resilon/Epiphany sealer) respectively.

Group G1, R1 - irrigated with 5.25% NaOCl

Group G2, R2 - irrigated with 5.25% NaOCl, sterile saline

Group G3, R3 - irrigated with 5.256% NaOCI, 17% EDTA, sterile saline

Thirty obturated roots were horizontally sliced and push-out bond strength test was performed in
the universal testing machine. After test, the failure patterns of the specimens were observed using
Image-analyzing microscope.

The results were as follows.

1. Gutta—percha/AH 26 sealer groups had significantly higher push-out bond strength compared

with the Resilon/Epiphany sealer groups (p ( 0.05).

2. Push-out bond strength was higher when using 17% EDTA followed by sterile saline than using
NaOCl as a final irrigation solution in the Resilon/Epiphany sealer groups (p ¢ 0.05).

3. In the failure pattern analysis, there was no cohesive failure in Group G1, G2, and R1. Gutta-
percha/AH 26 sealer groups appeared to exhibit predominantly adhesive and mixed failure pat-
terns, whereas Resilon/Epiphany sealer groups exhibited mixed failures with the cohesive failure
occurred within the Resilon substrate. [J Kor Acad Cons Dent 33(2):98-106, 2008)
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T8 FHA WL fA1 BHNA E o 28 FHA
o] 2 ol g 2= (bonding strength)o] wi%-
Z83ith 28y AFAA 28 FHAAZR AHEEHY &
gutta-percha® BHATL7} FEIA gvin Eusa
Ak HZ M2 Resilon system?] 7ol HuEtE
g, ol Eeld2H dAAL A (polyester resin-
based filling material)¢! Resilon®} 2}7} AH22] Zajo]
™ (self-etching primer) 28|31 WEIZEHE AF
# 2 sealer (methacrylate-based resin sealer)?l
Epiphany sealer T4 It} Shipper 5°<
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Canal Sealer$} Primer (Pentron Clinical Techno-
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Table 1. Group classification

Group No. of Tooth Obturation system Irrigation method (Final rinse)
Gl 5 5.25% NaOCl
G2 5 Gutta-percha/ 5.25% NaOCIl and then sterile saline
AH 26 sealer o o . . .

G3 5 5.25% NaOCl, 17% EDTA (1 min) and then sterile saline
R1 5 . 5.25% NaOCl

R2 5 . Resilon/ 5.25% NaOC]I and then sterile saline

R3 5 Epiphany sealer 5 950, N20C1, 17% EDTA (1 min) and then sterile saline

MET METSAW MSH 04-112, R&B INC., Daejon,
Korea) & ©]83l <F 1 m FAZ Role] A& 2oz
st 242ke] Al S reflected light microscope’del
A #Estn, 24 F99 4% AAF Fol € digital
caliper (No. 99MADO014M, Mitutoyo, Kawasaki,
Japan)E 480t SHE A% F 2L Fo] 0.8 m &
1.5 mn Afo), & |2} FHF 1/3¢] siddhs AlET AE
of o] &H U & Aol thek 4 - 57)] A|Ho] ALE-FH AT

3) Push-out bond strength 2%

Push-out bond strength £ 2 913l 10 ke (load cell)
31338tol 1 mn/sec?] crosshead £EE wHs A A|&7)
(US/STM-5, United Calibrator, Huntington Beach,
CA, USA)E A3t Add A x2d o
0.5 mm 279 stainless steel punch7t ¥5& ¥gton
(Figure 1), ©# 449 &%l load/time curve %
A load®] #&2Y AR vERloAE AY (NS
A8t 24 Al 47 (R, 1 w0 (W2 FAES
o #94 (m’, 4 D& 73 H 449 249 I NS
UE2 24 debond stress (4] 2)& T813th.

Surface area (m?) = {R+1)/2} *7+h -2]1
Debond stress (n)
= Debonding force (N) / Area (mn?) -4 2

4) 34 ¥ &5

8008&<] Image-analyzing microscope (Camcope,
Sometech INC., Seoul, Korea) &2 7} AJ#H 2| g g 7
HE A3l sealers} Fol2 e AWM dojd HE
&4 1 (adhesive type 1), sealer®t FAA (Gutta-
percha, Resilon)g] AWl dojd 938 HEA 11
(adhesive type II), 2+ AHI} ZHA A dojid 577}
3o ot JM T4 (mixed), FHA) 2 ol A
ok dojit A& SFA (cohesive) FHAFFo 2 BF3)
o 7)1 &3t
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Figure 1. Diagram for the push-out bond strength test”.
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1. Push-out bond strength

7+ 9] 249 push-out bond strength= oh&-3} 2t}
(Table 2, Figure 2 2 3).

Push-out bond strength®] <% AAE, 2% AFY
H U nE Yoo o]dEAEM S HAG A 2% 24
Al R F83} (p = 0.021 € 0.05)¢F =& A H gl of
3 2827 (p = 0.045 € 0.05)7} yehygten, 23 A
o ZH A dg 458 (p = 0.222 ) 0.05)0]
25712
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Table 2. Push-out bond strength for each group (Mean £ S.D. ()

Push-out bond strength

Group Obturation system
(Mean + SD. (M)
Gl 3.21 £0.92
G2 Gutta-percha/AH 26 sealer 3.13 £0.92
G3 3.38+12
R1 2.20 £ 0.71
R2 Resilon/Epiphany sealer 2.61 +£0.83
R3 3.31 £1.09
6 6
2 5 T : — o 5
88 . 1 T §%
52 ¢ = L
Lw % 3 N2 E £,
3 € 3 a2
g 5 e 2%
s 1 |
0 o R
G R 1 2 3
Obturation system Irrigation method (Final rinse)

Figure 2. Comparison of push-out bond strength for
same obturation systems.
* statistically significant (p  0.05)

£, Gutta-percha/AH 26 sealer %] Resilon/
Epiphany sealer $d7Et §AHCR fost &
push-out bond strength® Yell™, 17% EDTA, ster-
ile saline ©2.2 && AFA] 5.25% NaOCl A& 4| H]s]
push-out bond strength7} Z7FakA| %, A2 2 23 A
HPEOE I FA9] 9% o ol etz & 5
At (p € 0.05).

Gutta-percha/AH 26 sealer A TAME 17%
EDTA, sterile saline €22 A&H3 ¢3 To] 3.38 +
1.2 w2 7 52 Z2FAEE JedeY, G, G2,
G3 T Aleloll BAF SR g AtolE UERRA] FstTt.
Resilon/Epiphany sealer £HF % 17% EDTA, sterile
saline ¢ 2.2 A#3 R3 & 3.31 = 1.09 wmZ R1 T
Hg] BAHoZ oA ¥ & JeRAATE (Table 2,
Figure 2, p ( 0.05).

Figure 3. Comparison of push-out bond strength for
same irrigation methods.
* statistically significant (p € 0.05).

2. oty gkatol Zat

Gutta-percha/AH 26 sealer 479 3%, G1 FollA
£ A3 g4 opgol 76.5%, EFAC] 23.5%= B2
A1, G2 Pl F2 61.5%, €84 38.5%%, G3
oM A 61.9%, 348 4.8% 2 £ 33.3%
7b AEET $34 B P Gl 73 G2 FAM =
FAYR A, 0A G3 29 149 AHAM T FA T
21t}. Resilon/Epiphany sealer 2479 7%, Rl T
A HEA s ol 81.8%, £840] 18.2% HAH
1, R2 PillME HAA 31.3%, 34 31.3%, &34
371.5%%, R3 TNME BEA 47.6%, 984 42.9%, &
4 9.5%71 F2EA. Rl TolMe 34 o
o] #2HA oistm, R2 2 R3 TolMgt Zz} 570 2 970
o AlHA A AT (Table 3).
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Table 3. Failure pattern analysis

Failure mode No. of
G Obturation premature
roup - . '
system Adhesive Adhesive Cohesive Mixed failure
type I type 11 {specimens, %)
a1 10 3 0 4 8/ 25 (32%)
Gutta- 58.80% 17.60% 23.50%
a2 percha/ 7 1 0 5 4717 (23.5%)
AH 26 53.80% 7.70% 38.50%
a3 sealer 8 5 1 7 2/ 23 (8.7%)
38.10% 23.80% 4.80% 33.30%
R1 7 2 0 2 7 /18 (38%)
Resilon/ 63.60% 18.20% 18.20%
R2 Epiphany 3 2 5 6 2/18 (11.1%)
sealer 18.80% 12.50% 31.30% 37.50%
R3 8 2 9 2 1/ 22 (4.5%)
38.10% 9.50% 42.90% 9.50%

Figure 4. Failure patterns in Gutta-percha/AH 26 sealer groups.

A. Type I adhesive failure between the AH 26 sealer and dentin (x 800)

B. Type II adhesive failure between the Gutta—percha and AH 26 sealer (x 800)
C. Cohesive failure within the Gutta-percha (x 800)

Abbreviation. G : Gutta-percha, S : AH 26 sealer, D : dentin
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Epiphany sealer 479 7 487
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Figure 5. Failure patterns in Resilon/Epiphany sealer groups.

A. Type [ adhesive failure between the Epiphany sealer and dentin (X 800)
B. Type II adhesive failure between the Resilon and Epiphany sealer (x 800)

C. Cohesive failure within the Resilon (X 800)

D. Cohesive failure within the Resilon representing monoblock concept (X 800)

Abbreviation. R : Resilon, S : Epiphany sealer, D : dentin

Gutta-percha/AH 26 sealer 3479 4$ iy
AR £ o e B

Holx1 34 std ol 51

o F2" dhde] Resilon/
AlA F 1470 A1 A

Aok, Gutta—per-

5 A AEdA

i
e

cha/AH 26 sealer 2479 ¢34 34 P42 Gutta-
percha A3 WF7} stdEo] Fo] 7he FiolA| g,
Resﬂon/Ep1phany sealer T TY 73+ Fold el AW
< uet gl EAXE L70] EAFIAY (Figure 4
5).

V. &2 3 0F

FAANY A Alol] Z EI B
THE o]} AJolA| Tl FEsheE v A
248, 718 FAA FAA} F SoF &
&S 3P o] A9l 2F sealer?

8T 2139 Uz 23 FANYG A AL =
& 9)t}”. Branstetter} von Fraunhofer®& <% seal-
erd] HF Yol I} Fa3 54L& otz 8¢ H&A
HE XotE s B olgt EAE AMA] gutta-
percha’} B85 A& g3F o2 e o] vz
Bugch T3 Zmener 50 UA &S URE 2F
sealerst @8 Alojol|A] TAE 7] wEo] ZF sealersh
SoE R a2 ul g sttty ok, HEH HAfA
Hao] 24 Jedats o sealer’t 289 AA S
YA AR & = 7] WEol vlAlFE HALA w)AlF
Zo| A 2HE F JH?. 28y ZF sealer} A 2F
B2 5o 2% FHAY 2T A9 JF4E Hole H
FHATEE SY Aok AlgET

# & 97144 polycaprolacton-based filling material
¢l Resilon, A7} AH-2] Zeto| W}l Epiphany primer 1

X

22 ol F¥ol 7158 A sealerd] Epiphany sealar
2 A" AR E 28 23 A 259 Resilon systeme]
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AEE 3 A} o) Aol HAA (dentin adhesive) 2
A& 71844 (dentin primer)® A AAL 2H 2Hd|
o]t AEE ALHJLH 2T Fold
monoblocks FA3l WA FEL ZAaA7)T Xote] A
BEE ST BaHJEY. Wi o]d dHiete 4
o A glom® E3] Tay 59 Resilon] €712 &
78l A gutta-perchadl ¥lal 7H-8e) 7+ ZA Lot A
23] (biodegradation) #4e] Uehd 4 Sickn g},

£ dFME 71E9 Gutta-percha/AH 26 sealers}
MzE 24 A 289 Resilon systemd =& Al H¥ | u}
2 23 A&AE S vwsd 2az push-out bond
strength® Z7% 319t Resilon system A|23|AlolA &
& AYA FREe AstE ol FE NaOClE HE AlH
o7 AR 2 AL Pudtn ot Nikaido $9€ 5%
NaOCl& 2# AH Y22 AH-A] NaOCle] E3ShHERT
B BEE I o] At Y $3E Weidity BEn
g ul glth, £ A9 43 5.25% NaOClE d%5 AlFgo
2 AHEE R1 wolA 5.25% NaOCl AHE F, sterile
saline® 2 Mg R2 TET FFH o2 o] @& g& Y
BUloy BAACE fo38 Ao]E HolA & oo}
5.25% NaOCl A4 57} Resilon/Epiphany sealer 3
A AA G = A 2R g

o8 FHAL v ZA A 7 27 AHY BRA
Gutta-percha/AH 26 sealer 22 push-out bond
strength”} Resilon/Epiphany sealer A Ht} Fo
HaFo] 2# A PR 28 2449 kS ¢ Bol
we Ao2 JET (p (0.05). &, AZE 23 4 A
2"l Resilon/Epiphany sealer’} Gurtta-percha/AH
26 sealer ol Hl&] 2 Aot o & HAE S Yehy
ol O AT A T FARBIT Gesi B2 W
& AEEe g U992 Resilonde drelady el
(dimethacrylate)?] ¥& Fx9 A F2l7] (free radi-
cal)9) #&F9& AF3g vt i1, Skidmore T2
Resilon/Epiphany sealer 2 <% 3 £ X #EE 402
P BFRTEN FH3 FRFFo] YA Gk B
wEeh. g FEEL YA 580 93t 2EHA &
Z87E Al FAS FEFEE 4o, o)e

#8572 %2 Epiphany sealer® 2%38le % o
Epiphany primer®} 2% old#e] AL Wi
AdEetdt o2 @ o] {2 23 Fobd e thdt Epiphany
sealer®] $hadt a2 gAsy] &5 Ao AlZH
Y 2# FHAY vIwA] Gutta-percha/AH 26
sealer ATl 17% EDTAZ AA & G3 To] SAH
o2 FoL AT, PR E MY B HAYS
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Yel2lt}. Resilon/Epiphany sealer A<
17% EDTAZ A#3F R3 Fo| R1 T H|8] EAAL
FIe =& @& B4 (p € 0.05). Goldman 5%
Baumgartner? Mader®+ NaOCl3} EDTAE ¥ &84
A S o 2dF AAC 7Y A#A o, o] NaOCl
o o3 471829 A|A} EDTAS &3t £71&29 €3]
4o o3 FFof HIF ot FH7A BRAL Aot
o] 83 & obr)ete] old 47 AHEE 2.5 ~ 4 w7}
A BhA7)7] Relgtn Bugch £33 17% EDTA%}
& dotd Al ol &Hol x2Zo] AAE o
Epiphany sealer’t &% oldz 7143t a2 34
g g ole A2 Z# FHAA Resilon/Epi-
phany sealer® AH-AldlE 28 Add ez 17% EDTA
£ AHeste Ao] utEAds AlAg

B Aol sl A2 Gutta-percha/AH 26 seal-
er FATAA Gl v G2 T& FA oA Fge] £
4 o FHEG PG, 1 FoAAME type 1o] type [[E
o $AISHA vt 3 i3S Bk G3 2olA G,
G2 FAME #AHA d9d A o2 Pol Ul
i, THAY B oPdol FUHEUAY. &, AH 26 sealere
‘ot 2ot Gutta—perchad] et H&&EHo] o I 17%
EDTA Agj*| 2% Aol el thet AH 26 sealer®] A 24
o] 7t A og Als ¥t

" Resilon/Epiphany sealer 3 zA = &34
THA T Fel R SAE EAE EY Rl 29
A% Gl 2 G2 2% AR 34 FFE Uehe R2 2
R3 79 Z-F 334 o4 Fdol vls) $38F £33
d Fdol A vetEth 834 94 ¢S Gutta-per-
chaxld W77t ZetA= Fert opdel, Aobd e Fa
AdE W} Resilono] §7 BAAE FE7t SAH A
t}. Resilon/Epiphany sealer Al 3]All| 2jsld Wela
g olE AFe A sealerd! Epiphany sealer’} tlw
B2 8o EE 53 ZEEld2dH HAAE AU
Resilon® 2&g <+ gltta 3k & o]& Resilond
Epiphany sealer Ato]9] iAo g & HAHd o3
Resilon A7} 24 U7k 8 A o2 A AZ,

Resilon/Epiphany sealer $%A] EDTAR =%%& A
AT Ao F5& AR S 1YL 5, 2R AEA
A Al 17% EDTA, sterile saline.2 <& A¥3o
Z o 5% 2% 2H8HE /A £ e Ao
Resilon/Epiphany sealer”} Gutta—-percha/AH 26 seal-
erBTh # Aopdd] Be HAE S Yehle ® AHE
EUE, 2% gotdd W A& S F7HA717] 9
Epiphany sealer®] AAg AM&He] /fd 2 S2)4 J4
A 3BTRS 2D F e et did A7t

dastee} AlgE,
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2 d+d M= Gutta-percha/AH 26 sealer®
Resilon/Epiphany sealer®] 5 714 o3 AWM A
7HA] 2% AA9 AFEA] push-out bond strength® =
2, vla & A e B Uge 292 4.

1. Gutta-percha/AH 26 sealer 34 Resilon/
Epiphany sealer 472t} push-out bond
strength7t & Yehde} (p  0.05).

2. Resilon/Epiphany sealer 3% % 17% EDTA,
sterile salineT 2.2 AHA] 5.25% NaOCl A3
H]8} push-out bond strength”} &4 Vet (p ¢
0.05).

3. 38 FFE BAA BE 72 AT YA A4
Fd& G, G1, G2, Rl 7& S84 o4 &
ol YehtA] %9ken Resilon/Epiphany sealer

ZHTLE Gutta-percha/AH 26 sealer &7 B
8 &R EFA B Fdol ¥ w2 vEE v
St

o]49 Az MEEF TF 34 A2 Resilon/
Epiphany sealer’} 7]&9] Gutta-percha/AH 26 sealer
2r} o @& H&E g JehlH Resilon/Epiphany seal-
erZ o# FAANd e 7 ARG R 5.25% NaOCl A
4 % 17% EDTA, sterile saline 2.2 HZ Aldajot
&S ARG
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IEXR

=& ME¥o| Resilon/Epiphany sealer?t Gutta-percha/AH 26 sealer®)
= MotE el MEtof njx|l= FE

UMZ - BeH - Pold - s

2 dFdM e 23 Aol F 7kA 2% FAA (Gutta-percha/AH 26 sealer, Resilon/Epiphany sealer) 9] &
gt H A viA e gFE Brtetad
Z 30709 EAR 4 ARE 4 5N 6719 To B EFel 2R AES 3 nN T AR S o-g3} 2o Al
& & G1, G2, G3 2 Gutta-percha/AH 26 sealer, R1, R2, R3 & Resilon/Epiphany sealer® 2% 23}
k.
Gl1, Rl ¥ : 5.25% NaOCl A4
G2, R2 ¥ © 5.25% NaOCl M3 % sterile saline 412
G3, R3  : 5.25% NaOCl A4 & 17% EDTA, sterile saline &2 A3
Z} 19 ZHE AJokE ofAd PRl wlEskn & 1 m FAZ AYd F b5 B4 A1E7]43¢0A push-out bond
strength® Z4319 1 448 ¥ 34 %3S Image-analyzing microscope 2.2 B&ale] th&3} 22 A9 S AQth
1. Gutta-percha/AH 26 sealer 47l 4 Resilon/Epiphany sealer 247X} push-out bond strength7} =
Al VFERETE (p € 0.05).
2. Resilon/Epiphany sealer 23T % 17% EDTA, sterile salinee 22 AHA] 5.25% NaOCl A& d]| )3
push-out bond strength7} A4 Yebsttt (p € 0.05).

3. 9 HEE EAA BE L AR A oA S UehIIL, Gl, G2, R1 & $34 34 ool b
EhA] 94$te™ | Resilon/Epiphany sealer 372 Gutta-percha/AH 26 sealer X7l Hla)] SxA &

48 3 el B 22 HEE Uit

F20{: Push-out bond strength, Gutta-percha/AH 26 sealer, Resilon/Epiphany sealer, 2% A4}, 2%
A

106



