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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, Ghonnam 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% NaOCI, sterile saline

Group G3, R3 - irrigated with 5.25% NaOCIl, 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
NaOC] 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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Fol| Eaatlct. 2% FHAR DiaDent” gutta-percha
point (DiaDent Group International Inc., Chongju,
Korea)9} @7 sealer?l AH 26 root canal sealer
(DeTrey/Dentsply, Konstanz, Germany), ZL2|i Aj=Z
- HAAE FHAAA Resilon (Epiphany® point,
Pentron Clinical Technologies, Wallingford, USA)3}
HetZd g o|E A9 #A sealerd! Epiphany” Root
Canal Sealer®} Primer (Pentron Clinical Techno-
logies, Wallingford, USA)Z AFH-3F%

2. &7 U

£ 0.5 mn ZA F3tdth. Gate-Glidden drill (#1, #2,
#3, MANI Inc., Tochigi-Ken, Japan) & &% 1/3 &
A& 4338t Protaper® Universal (Dentsply-Maille-
fer, Ballaigues, Switzerland)3#d-& Al&-3te] A|z=3|A}
of Aol wet Ak o R 23 4EE AP
t}. #5 Finishing FileZ 23< J43tAch 22 43 v
SAlvkt} 21 gauge® Syringes ©]&-3te] 5 miel 5.25%
NaOCIZ &#E Al#Hstl 1, RC-prep™ (Premier
Dental Preducts, Norristown, PA, USA)< ©]-&3lo] &
e STt HE AAYLE oo 2ol 4 A5
Yz} 3 o R Rt Algstgltt (Table 1). 5.25%
NaOC1 A& A] Oﬂ“ 21 gauge needle® 5 mlE SFHY
Adste] Ald T 187 A8 1L, sterile saline 5 ml
A4 3 124 } Ag3st9em 17% EDTA (Pulpdent®,
Pulpdent Corporation, Watertown, MA, USA)= 2 ml

£ A = 137 A8AIZT Paper point® 232 A%
ARl & Z¥2} Gutta-percha point®} AH 26 sealer, 1]
31 Resilon point®} Epiphany sealerZ System B Heat
Source (Analytic Technology, SanDiego, CA, USA) %+
Obtura I (Obtura/Spartan, Fenton, MO, USA)< ©|
&3t continuous wave of condensation techniqueﬁ
2 2AFHET}. Resilon/Epiphany sealer 54
T #de dAE Hsl A#EE 402 BTt FH
(Optilux 501, Demetron/Kerr, Danbury, CT, USA)3}
AT, Z47ke] X|ok= sealer ﬁi}% ol A9 A
AATFE A4 Az AA AN 48417 FQF Hdl
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A7te) 48 AolE ojayY Al hZele, 5 o
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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% NaOCl and then sterile saline
G3 5 AH 26 sealer 5.25% NaOCl, 17% EDTA (1 min) and then sterile saline
R1 5 . 5.25% NaOCl
R2 5 . Resilon/ 5.25% NaOCl and then sterile saline
R3 5 Epiphany sealer 5.25% NaOCl, 17% EDTA (1 min) and then sterile saline

MET METSAW MSH 04-112, R&B INC., Daejon,
Korea)& ©]-8-sto] ¢ 1 mn 72 2]ofe] FZo] 207
Adstt. Zh2ke] AlAS reflected light microscope’del
A wEsta, A F99 FF AAR Fol & digital
caliper (No. 99MADO014M, Mitutoyo, Kawasaki,
Japan)Z g3ttt S99 274 F 22 ol 0.8 mn <}
1.5 m Afe], & X|2] FZHE 1/3¢0] algste AT 48
of o] &= 1 & Xold theF 4 - 57l9] A|Ho] AHEEH T

3) Push-out bond strength 7%

Push-out bond strength =782 ¢]3ll 10 ke (load cell)
353kl 1 mn/sec] crosshead =2 T B4 A1E7]
(US/STM-5, United Calibrator, Huntington Beach,
CA, USA)E A&ttt Aekd Alf 9] A2TE Zol
0.5 mn 79| stainless steel punch’} ¥=% E9oH
(Figure 1), <% 4419 %<4 load/time curve %
oA loadd] #&2d ZHAE Uehfojxle Hd & )%
A8tk 2 A1 474 (R, r)# Eo] (hE FHF
o F9A (m’, 2 1= ¢ H 2479 349 9 (N)=
W52 24 debond stress (4] 2)& T-alSith.

Surface area (m*) = {(R+r) /2 *7+h -41
Debond stress (Mr)
= Debonding force (N) / Area (mn?) -2 2

4) 34 FRel 7

8008]&<] Image-analyzing microscope (Camcope,
Sometech INC., Seoul, Korea) &2 7} A|# <] 344 7|
WS #Esto] sealerst Fold ol AWM doljd 33 &
A2/ 1 (adhesive type 1), sealer®t A4l (Gutta-
percha, Resilon)®] AlHelA Lot ot & HAA 11
(adhesive type 11), Zt AHZ FHA A Lot st 7}
EgEo] dojt B S E34 (mixed), THA AA A
W dojd 35 S (cohesive) IFEPEo 2 F738t
o] 7155t}
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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] 4% push-out bond strength® U2 2t}
(Table 2, Figure 2 2 3).

Push-out bond strength® <& FHAE, =3 A=
W | e 9l3le] o|YBARMAL AN AT 2P 27
Aol et &2 (p = 0.021 € 0.05)9F <& A2l o
o 383 (p = 0.045 € 0.05)7F Jebgem, &3 F4 4
oF 2o Ayl tiek Z52-E (p = 0.222 ) 0.05)°]
EFtt.
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Table 2. Push-out bond strength for each group (Mean = S.D. (ur))

Push-out bond strength

Group Obturation system
(Mean + S.D. ()

G1 3.21 £0.92
G2 Gutta-percha/AH 26 sealer 3.13 £ 0.92
G3 338+1.2

R1 2.20 £0.71
R2 Resilon/Epiphany sealer 2.61 £ 0.83
R3 3.31 £1.09
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Figure 2. Comparison of push-out bond strength for
same obturation systems.

* statistically significant (p ¢ 0.05)

Z, Gutta-percha/AH 26 sealer F73+°] Resilon/
Epiphany sealer TATET} SAACR fofsi| =&
push-out bond strength® W™, 17% EDTA, ster-
ile saline =22 ¥ AAA] 5.25% NaOCl A2 el H]s)
push-out bond strength7} S7FetA1 0t 2= & 23 A
AHEGE 23 FAAY 9= o wol Wty & F
ATt (p € 0.05).

Gutta-percha/AH 26 sealer =AM E 17%
EDTA, sterile saline <£&2 A#3 G3 o] 3.38 +
1.2 w2 71 w2 2= s Uehgley, G1, G2,
G3 T Aolel] BAACE Fogk Aol & YERA] B3t
Resilon/Epiphany sealer =87 % 17% EDTA, sterile
saline =22 A% & R3 & 3.31 £ 1.09 waZ R1 ol
Hgl BAHCRZ oot =2 ghe YeERNATE (Table 2,
Figure 2, p ( 0.05).
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Figure 3. Comparison of push-out bond strength for
same irrigation methods.

* statistically significant (p  0.05).

2. oA kato| At

Gutta—percha/AH 26 sealer 9] 7%, G1 7l A]
= A3 3 Yol 76.5%, &30l 23.5% = HaE
AL, G2 FAAE H3A 61.5%, €34 38.5%<, G3
T = H2A 61.9%, 378 4.8% 3 T34 33.3%
7h B A4 3 FE2 G 23 G2 TllM =
TEEA] ekoka, 94 G3 ] 1719 AlHA AR HEE
2T}, Resilon/Epiphany sealer 42 7% R1
A A2 3 el 81.8%, /el 18.2% HEE R
i, R2 TiAME A 31.3%, 34 31.3%, =384
37.5%<, R3 wAXE AAA 47.6%, S84 42.9%, &
T4 9.5%7F BEEJY. Rl TollM e 34 34 B
o] TAHR| ¥k, R2 % R3 ol Avt 72t 57 2 97)
o AlA A #H2ZH ATt (Table 3).
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Table 3. Failure pattern analysis

Failure mode g, o
a Obturation premature
Toup
system Adhesive Adhesive Cohesive Mixed failure
type I type II (specimens, %)
al 10 3 0 4 8 / 25 (32%)
Gutta- 58.80% 17.60% 23.50%
a2 percha/ T L 0 5 4/17 (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%
RI1 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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Figure 5. Failure patterns in Resilon/Epiphany sealer groups.

A. Type I 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
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percha’l B8 s ARHoR 2 Aol glta
Bk E3 Zmener 5 WA FES O 2@
sealers} =¥ Afolol| A WAY57| wfol] 2 sealerst
S Ie] HAL v Fasitia ok H2E HAA
Aol A Jedels & sealer7t <39 AAE
HAITA @& § 7] Wizl uAFZ AAlA] rlAl+
Zo] =4 3442 F Utt?. 28y 23 sealer’t A 2
HE 53 23 A} 2o Fet WS Hole A
FHATFES 29 F Aok AlRE

# T E7k24 polycaprolacton-based filling material
2l Resilon, 27} AH-2] Zeto#{<Ql Epiphany primer
2l1 o] F¥ol| 7Fsdt 7l sealerd] Epiphany sealar
2 FAE N2 2% Fd A== Resilon system©]
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w3 3ith o= obd F A (dentin adhesive) 3
A2 733l (dentin primer)9] A& 42E 23 40|
| &atd = AR ATEAeH Y, Y Fotd
monoblocks B3 WAlFES A7) Xoke] 3
AEE TR BaEJeP? . vk old] wheh= A
o A3 x glom E3] Tay 57 Resilone] €712 g
7d8tell Al gutta-perchaol Hl3l 7kisl 7F A dofut A
w3l (biodegradation) &/¢e] Uehd 4 lttkar et

2 AFdM = 71E9 Gutta-percha/AH 26 sealer<t
N2 53 A 2812 Resilon systeme] & A2 ¥l u}
2 23 F&E & vws] 2314 push-out bond
strengthE& =739t} Resilon system A|Z3]|AtolA &
T AIAN A AsEE o]FZ NaOClE HE A4
o2 Mg 2 A& Axsta givk. Nikaido 592 5%
NaOCle <& Aldd o2 A4 NaOClo] dshEF2
AR FaEa o] At gRle Fhe Weldtta B
g vl gltt, B A8 A7} 5.25% NaOCl #F Ao
2 AHEE R1 TollAl 5.25% NaOCl AHE- F, sterile
saline®= A|Hg R2 whth iAoz ¢ ¥ g v
Bloy BAACR fog 2ol & Ho|A = o}
5.25% NaOCl A& {57} Resilon/Epiphany sealer 5
Ao A TS TE A 2A= 4t

=¥ FAAT Bl Al 7EA] 23 AR RFoA
Gutta-percha/AH 26 sealer 12 push-out bond
strength”} Resilon/Epiphany sealer 4 7H T} om,
A o] ZH AHHETE 23 A4 93-S v Bol
W= Ao 2 YElT (p € 0.05). &, A2 23 F4 A
28191 Resilon/Epiphany sealer’} Gurtta-percha/AH
26 sealer | vl < ool f W H2E S e
m o]z tE AT A TR Al Gesi V& W
& HAH9 @ ¥2de Resilonle tvleladec|E
(dimethacrylate)©] W& F=oF A F27] (free radi-
cal)9] #&7E& A7 vk a1, Skidmore 52
Resilon/Epiphany sealer & <% 4 & 2355 40%
Ut BFFToEN 4T TS0 WA F ot B
e, #xle] Fee i gl g ~EH 2 ¢
TEHRE Aot gAT FRFES ), oe
<o Aot tigk Y AL 2 sealerd] B of
718 Ao & o AR T3 Tay 592 o3 FHA] S0
4554 %2 Epiphany sealers &%3dte= 34 o]
Epiphany primer9} <% Aotdzte] AgE Wajgittn
AFslgitt. o2lgk o] & 2 Aobdd tig Epiphany
sealere] ¢Het e 2sly] I A= AlRdT

598 2% AN ¥wAl Gutta-percha/AH 26
sealer =HToA 17% EDTAR A& & G3 o] 5A A

s L 2 [e]
o2 folde YRAT, $AFoRE 1Y Be A e

o
ofo Y
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YERN I th. Resilon/Epiphany sealer 37X &
17% EDTAZ M# g R3 ] R1 v H]g] SAHCc=
oA =& a2 EAY (p ( 0.05). Goldman 52}
Baumgartners} Mader™+ NaOClZ EDTAE ¥ £3)4
AHEEE W B2 AAC 7P &3 oln, o= NaOCl
o ogt 7122l A A} EDTAe 23t #7154 9] €3
Apgof olal FFof it Aobd 947 FRAQ ol
o] 831 oprlste] ol 4+ AR 2.5 ~ 4 w7t
A EiA7)7] Wielsta Ruguh =3 17% EDTAZ}

=8 Aotd Al o] &Eo] TFol AAZE u
Epiphany sealer’} <% Aoldz 71det Ha2 P49

1
ta 3. ol AZE ZH FAAM Resilon/Epi-
phany sealerg AH-AldlE 28 AH Qo2 17% EDTA
& A8l o] vk EhE AlAbeit,

£ Ao spdRd HAA Gutta-percha/AH 26 seal-
er FATAAM G1 T3 G2 TS HAFA o4 Pl £8
A o FFETE LAE 1 M T type 10] type [THE
o Al Yehde sl S Hil G3 LellA Gl,
G2 TelM = BEEA &kd S34 I Fdol e
3, T3 3 Fiol F7HESITE S, AH 26 sealere
oA BT} Gutta-perchall thar F2&Ee] o a9 17%
EDTA A 2|A] 23 Zobddl thek AH 26 sealere] 524
o] Z7te o= AlsHT

TP T ool AN AT EAS BT Rl Y
AF Gl 9 G2 2¥ frAks 3 o
3 79 A5 A3 obd Fdl vlel S92 &34 9t
A ol =A vErdth 334 3 S Guttaper-
chax® W7} Z22ix = ezt ope}, Aoldztel 2
AWS el Resilono] ¢l BAA= Fej7t 5442
t}. Resilon/Epiphany sealer #AlZ Aol o5t wWEl=
dYo|E AFe A sealerd! Epiphany sealer’} tiv
gadyolES B3 Zedad #AYE FHAAY
Resilon®} 2&38 4 Sltha 3t} & o] Resilon?t
Epiphany sealer Ate]9] g oz =& Hz=d <3
Resilon 27} 24 UMl © 0.2 o AZIT
Resilon/Epiphany sealer %34 EDTAZ =%3<& Al
A Ao e JAHE BYS B, 2R ABA F
A Ao 17% EDTA, sterile salineC.@ 3 A2 ghe
Z 9 £ 2% 9952 9E i ¢ d& Aot
Resilon/Epiphany sealer”} Gutta-percha/AH 26 seal-
erith 23 AJopdd B JHE S el & 28E
EQE, 23 ot g A S S7HA1717] A
Epiphany sealer®] 4g AL& ] 7w 9 &el4d 44
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2 AFd M= Gutta-percha/AH 26 sealer?
Resilon/Epiphany sealer®] 7 7FA ¥ SHHAA Al
7 23 AFW AMEA] push-out bond strength® &
g, vl F 3PS BEs] vl A9E AUt

1. Gutta-percha/AH 26 sealer &#7l4 Resilon/
Epiphany sealer 3%t push-out bond
strength7} =71 YRSt (p € 0.05).

2. Resilon/Epiphany sealer 37 % 17% EDTA,
sterile salinec2 AHA] 5.25% NaOCl A&
8] push-out bond strength7} A et} (p <
0.05).

3. 94 S BHA RE 7 HEAAY 34 94
FdS YeRHIaL, G1, G2, R1 2 334 o4 <&
7go] UetA] 29kom | Resilon/Epiphany sealer

A& Gutta—percha/AH 26 sealer FH el H
1S3 &34 o Fiol ¥ & HEE ve
Wit

olde] Avtes NEE 2F FH Al2EY Resilon/
Epiphany sealer’} 71£¢] Gutta-percha/AH 26 sealer
B} o] v 29 S YeRH Resilon/Epiphany seal-
erZ ¥ FHAdE 2 AHAoZ 525% NaOCl At
4 % 17% EDTA, sterile saline 2.2 2% A& 3fok
& AlAREHTE
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