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ABSTRACT

MICROLEAKAGE OF RESILON BY METHACRYLATE-BASED
SEALER AND SELF-ADHESIVE RESIN CEMENT

Sun-Young Ham', Jin-Woo Kim?', Hye-Jin Shin?, Kyung-Mo Cho', Se-Hee Park'*
‘Department of Conservative Dentistry, College of Dentistry, Kangnung National Untversity
‘Department of Conservative Dentistry, College of Medicine, A-jou University

The purpose of this study was to compare the apical microleakage in root canal filled with Resilon by
methacrylate-based root canal sealer or 2 different self-adhesive resin cements. Seventy single-rooted
extracted human teeth were sectioned at the CEJ perpendicular to the long axis of the roots with diamond
disk. Canal preparation was performed with crown-down technique using Profile NiTi rotary instruments
and GG drill. Each canal was prepared to ISO size 40, .04 taper and 1 mm short from the apex. The pre-
pared roots were randomly divided into 4 experimental groups of 15 roots each and 5 roots each for positive
and negative control group. The root canals were filled by lateral condensation as follows. Group 1: Gutta-
percha with AH-26, Group 2! Resilon with RealSeal primer & sealer, Group 3: Resilon with Rely-X
Unicem, Group 4: Resilon with BisCem. After stored in 37C, 100% humidity chamber for 7 days, the roots
were coated with 2 layers of nail varnish except apical 3 mn. The roots were then immersed in 1% methyl-
ene blue dye for 7 days. Apical microleakage was measured by a maximum length of linear dye penetration
after roots were separated longitudinally. One way ANOVA and Scheffe s post-hoc test were performed for
statistical analysis. Group 1 showed the least apical leakage and there was no statistical significance
between Group 2, 3, 4. According to the results, the self adhesive resin cement is possible to use as sealer

instead of primer & sealant when root canal filled by Resilon. {J Kor Acad Cons Dent 33(3):204-212, 2008)
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451 ot 23 Y Gutta—percha: 22 Aold B3}
S o] FA R3lH? Gutta—percha, sealer =& Ao}
A AR B3 vAFEe] 9 Ao Barso] gt}

20039 A3 2708 Resilone Resilon core material,
sealer, self-etching primer= 7459 91 oW? Gutta-
‘percha®}t AR A (cone, pellet) S 714 23o] 41
chlorforme]y Gol| 9} A A7} 7Fs3l7) W&o Gutta-
percha® HAIE FHAFHAZ AR Y. A ZAL|
H2WH Resilone dimethacrylates® Tdatm 9]
methacrylate-based root canal sealer®t 23-E o] &7)
HEol 23 el 4 Al 1A, @A sealer, B2A], 4
ol E FA¥ monoblock®”E Ao RN 2T UH, A
oo 23 vAFE W] Fo FIHE AL F 9o AA
T golaity?,

o] BHAC R AMET e AVHEE HAAWE
= AR, A7 olF F AFAMER B,
A& TY AAe glo] 3t vl Hgog XA 958 A
dEE €= 7 Yoz €A Ut} o]& phosphorylated
methacrylatedl] &g Aoz o] &L polymer-based
composite?! Resilon#e] Aol 7158bH3e 2742
HAANES & AAMYAY, 58 dA B34
Y 540l Slo] Z# Ul Hgol sledtelet AR
9\}\]:}8'9).

old] o AFAME MEL ZFHZHAN Resilons AF

S5t Z# FA4 Al 4 WY self-etch primers}
methacrylate-based sealerg A& <@ 7-H 2
HAAHEE &3t e SUR nAlvaS v a3 B

LA} Bk

Gutta-percha® AHE3F 23324 S 93l Gutta-percha
point (Diadent, Chungju, Korea)®t AH-26 sealer
(Dentsply, Konstanz, Germany)= A&t oM,
Resilone AH&SH 254 E 93l RealSeal soft resin
endodontic obturation system (SybronEndo, Orange,
CA, USA)= ARSI T A7 & HRIA I E S Rely-X
Unicem (3M ESPE, St. Paul, MN, USA)# BisCem
(BISCO, Schaumburg, IL, USA)< AH&-8} T (Table
1).

AH-26 Bismuth oxide, Methenamine, Silver, Titanium dioxide 9-15 h

and epoxy resin

UDMA, PEGDMA, EBPADMA & BISGMA resin, Silane

sealer
RealSeal

treated Bariumborosilicate Glass, Barium Sulfate, Silica, 45 min

Calcium Hydroxide, Bismuth Oxychloride with Amines,

Peroxide, Photo initiator, Pigment

primer HEMA, Sulfonic acid and water - -

Powder: glass powder, silica, calcium hydroxide, pigment,

substituted pyrimidine, peroxy compound, initiator.

Rely-X Unicem 2 min 5 min
Liquid: methacrylated phosphoric ester, dimethacrylate,
acetate, stabilizer, initiator
Bis(Hydroxyethyl methacrylate)Phosphate
BisCem Tetraethylene glycol dimethacrylate 1 min 6 min

Dental glass
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<& A2 .04 Profile ISO taper NiTi rotary instru-
ments (Dentsply Tulsa Dental, York, PA, USA)< o]
€3l Crown-down 2.2 MAF7} I1SO #40°] 5 =% 315
om Y X{F-} FH S Y 29 39, 4
¥ Gate-Glidden drill-& AH8-3t1th. 2384 £ #10 K-
fileg o]-&a 29F MiE S8k, 4% NaOCl 5 ml
E A gAY 233 ALt SREA S 98
¢t F 285 AAE 93 17% EDTA 5 mlE &% Yol 1
B =< AgAZAeH 5 ml AYNESFE o] L3 Ao
NaOCl& A A% the paper pointZ Z#-& AZAZTh.

T (N9 Addd, o ,
Ut 28 i os 238 43899 Y (Table 2).
- 12 ISO #40 .04 taper Gutta-percha point%
AH-26 sealer, Gutta-percha accessory cone
(FM size)= o] &3 SW7IHeE 2#H5H 3
ATt
- 2 Paper point9l] RealSeal primers &3 <% W
of 30& &<+ AE8AZ F, A1 primerS A A
ot RealSeal sealer® =¥3 [SO #40 .04
taper RealSeal point® Resilon accessory
cone (FM size)= ©]&8] SW/IHo R &35

.l_l

tal

A st X AE 4HE 47 f8 402 5 %
T o= St

- 37 Rely-X Unicem? E=3¥3F ISO #40 .04 taper
RealSeal point®} Resilon accessory cone (FM
size) ©]&3 SWIIPHLE S BT
AHE AHE A7) Y3l 402 s F5E= St
Tt

- 43 BisCem<& X3 [SO #40 .04 taper RealSeal
point®} Resilon accessory cone (FM size) &
o] ga] 2WritHos Z#HEA Y. xR
AHE 947 Hall 40 5 Fods 3T

- AN ZRTE, SAANET sealerle] ISO #40 .04
taper RealSeal point®} Resilon accessory
cone (FM size)& o83 SW7isbie= &3
7 alsich. A HE L E d7] Hell 40 &<t

—_L
ZF37C, 100% sk st Hasiiict
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L
dlo °
o,
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ail varnishZ A Aslgth.
= S48%7] A3 AS5E o
diskE o] &3l x2S Fidty, 2HFHES A AS o=
10W]¢] gdj&dn|d (SZH10, Olympus, Tokyo, Japan)
3} Image-Pro® Plus ver. 4.0 (Media Cybernetics,
Inc., Bethesda, USA)Z °] &3t mlHr&E #2els)

ojobr

1 15 Gutta-percha point
2 15 RealSeal point RealSeal primer RealSeal sealer
3 15 RealSeal point Rely-X Unicem
4 15 RealSeal point Biscem
Positive control 5 RealSeal point -

Negative control 5

RealSeal point -
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on, ATATYH i ARV P Ae BA7AY I A-+Zn;
20]Z 1/100 mn 223274 -—734 &t Flgure 1).
7t Ao SR vAlTEe AHag, HUgd B H

1 =
3. EAIEY EFH A= Table 33 28kct, 1204 7FF 22 gho] &
AEA, 47A M 2 v FES 29T (Figures

SPSS Ver 10.0 (SPSS Inc., Chicago, USA)< ALg-&} 2-5).

r—U
gt

4 Group 3t 2@ UW]TEE vl wet7] A8 95% AT 7k 2GR v FES v wEd e o 1
Foll A One way ANOVA testZ #4381 or 3 2 2, 3T, 47 A}o]oﬂ/ﬂ T,—_J‘eﬂ 2ol 2 ]Z] ‘{%‘9}
Scheffe s post-hoc test® AFEA4 31 ovt 133 4F AfeldAe §Y3 Aol AT (p |
0.05). Resilon¥} BlsCem_Cli ZAE o] Gutta

ProFile .04 taper #40
70 teeth Lateral condensation
# ﬁ
Coronal sealing

Decoronate 100% humidity for 7 days

=Y

Nail varnish coating
Immerged in methylene blue

Longitudinally Sectioned with disk
Maximum length of dye penetration

Figure 1. Schematic representation of the microleakage test.

Table 3. Amounts of apical microleakage

1 15 0.27 0.42
2 15 1.12 1.30
3 15 0.94 1.13
4 15 1.36 .94
Positive control 5 12.98 0.40
Negative control 5 0 0
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Table 4. Comparison between experimental groups of Apical microleakage

Groupl
Group?2
Group3
Group4

*: significance at the level of p  0.05

Figure 2. Representative photograph of Gutta-percha Figure 3. Representative photograph of RealSeal +

+ AH-26 group. RealSeal primer & sealer group.

Figure 4. Representative photograph of RealSeal + Figure 5. Representative photograph of RealSeal +

Rely-X Unicem group. Biscem group.
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Perchag} AH-260.2 4% 4dEY &9 0}71 | =& &
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wet o do] AFE F Sich £ #x19] A7)0} 7Hdd
3{—}2 ““Wur@r A2 22 I E 718k A FAHE
<l butyric acidet FAFF 4L 7IA7] = g,

= AFoM e 23S 483 T 20S et
o= FHINT. Resilon G714A1E 7 E 84| A
I3 FHFAA A o] A7t T AE F 60T F
=9 Y& =5=3HE 7= polyprolactone (synthetic,
biodegradable, semi-crystalline aliphatic polyester) el
71R1%Hc}. Resilone ©]83) continuous wave condensa-
tiont o2 22 FH3}= 7%, System BollA] L3
Holl 23 Resilond] sleH8 %3 20| 2719 42 912
224, A 318HE HAgst SAE S grpse o
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core materiald] Resilon sealer’} &% 1 Resilon
sealer= TH9] Aold Hlo] A xEo] monoblock®S 3
A7) Wil st DHE S 77 i Boletn Ast
e}, o]k W= Tay S 93+ A Fo) A= Resilone.
2 ZHE 289 sealer—do}d Ao <oksl Alo] o] F
oA o] Ateld] Fito] HAH7] W&o Gutta-percha®
FHEH 285 ¢ B2 A FES Holy o=
methacrylatebased resin sealer®] &3 43| 7)
213t o2t 3kt

o ALZAFAA Resilone] Gutta-percha®t Bl Al
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L

. ko gl

27838 =XEA] ol B3E ok (452 =¢94T
Eﬂ"] A7 dojubA Hol ZF Y o8 Y s 7he
4 nes) 2 % 9l o2 dsl ohaelo
A AFE fﬂrEJr nanoleakageZ Eal o] &4 =4 A
oFA 3} resing] 2ol AAd g,
=2, methacrylate-based resin sealerd] & &3
o &S € 7 At SHEA IS5 F paper pointE

-1_!

o) &3l L= AR Aokl ol Al 22
50| e8| AAHA Fa 2ES F U Sealerﬂ s
Edts Aoy AEdd| =52 5 7] Wil 58

FE Y FRA A FE 2 (sorption)# &34 (Solu-

bility)= $8 1884 F 3hyolt}d. RealSeal sealers
_Lﬁl-cﬂ ,421,,] /\]-o’l.;d 24;4;{1]1;_% ;31:;:/51 =] o]%)\ég

monomer-a—o] F3Eo]

npR| H o g methacrylate—based resin sealer®] F3r
23 279 cavity configuration factor (=& C- fac—
tor)*el 7191%t AHE F58) & F vk U F
#e] CAfactore 2002 27T ™ & 2o E_:_%
AFAAME da 7t 239 Cfactor?l 469014 23461
Heol| g o]+ sealere] FAS o# ZHolo ug}
gty s, o|ddt & g9 Cfactore <8
S g} $AS= methacrylate-based resin sealer®]
g 71dsA Ho 23 W monoblocke] A4S 3]
S 8AR 3}*9“‘}71] He 740]13}24 S Xﬂ;"‘*}J ZW of

Z 2 4 Resﬂon self-etching
primer?] &3 =¥, prlmeroﬂ ¥3tE Sujo] HAA

Gutta—perchat AH—ZGE *6"1_% 173 Resilon?
BisCem 2 ¥ 479 T TlAlF= ghollq 24
o7k Z2AE 290 BisCem AHE EA®o| 23 A
A= /‘ﬁz%* & UM AZA] =T BisCeme A7
FAAWER 227X TS T AY Al
T, AEAzte] A 6ieltt 1y AR
= s 2% Ao AlZbo]l A8EUeH, s
st < AR 5840 9535 4ad As #Ed
T St o3 Ane] EHo= Qe T3 S8

FAR|A] ot 7H & #e vlAlFEe] g A

)

209



CHEHX| ZHEEEFS| X Vol 33 No. 3, 2008

H
ﬁg}/\]ﬂ 5H)6J }\}ﬁ_s} 379 =4 Aldle 23 %_;ﬂ
5k AlRE B4 ZHU RS FH o] AA YA &
TE2A0 J] 712\_‘—_-. JJr;&Q ;q O}OH:}

H Aol AMHEE RelyX Unicem¥® BisCem2 A}
7} Hé}, A7 2 o] £33 YRAHER RealSeal
sealere} vFA7EA 2 Resilon#e] Ado] 7Vsdtw 2k &
old, =& AAMHA, B4 UE w2 x A EEHA
o AAE 7RT¥ | o]y g BAdE2 Resilon 0] 43
ZHEA A 23 ) ALo] 7158 primerst sealer F
HAE 3 AR deslE & e e E 7 F 3l
AZE AT, dF4HE A9 EYH Resilon? RealSeal
primer, sealer& AMHES 2¥L F A E HAAHE
E AHES 37 479 49F UAlFE gholA f9E &
o7} ATt olefdt ATAAE waH, A/ HAA
HEE 3 W sealerZ AHE 7hedlelel AZEH o)&
?3”‘}75% 11;]_-74]% :} 1;}74] 13 7}}\§}~61 2= 011— z};ﬂ g 7].21 22

ol

k)
9 o r

F

¢

4

V.2 £
2 A7+ Resilono 2 2334 A 28 g8 g 474
self~etch primer®?} methacrylate-based dental resin
composite sealer, A71-H 2 HAAHNERZ A3 Z3H]
A Al 752 Blw3dl7] 913 RealSeal soft resin endodon-
tic obturation system, Rely-X Unicem¥ BisCem<= ©]
S8l 283 AHsL, 719 Gutta—percha$} AH-2622
oA T FA AL EH (dye penetration
methods) < ©]| &3] X2@ PINFEE S8l e
2 ARE A
1. Resilone 2 2#3H A 23 WREE 2+ self-etch
primer + methacrylate-based resin sealer$} At
73 2 Eﬂﬂ*]uﬂEf—i A e o ZHFE A TE
well = el gk ol 7} gldnt.
2. Resﬂond—} BisCem= &3}
percha$} Resilonoz X%
o8 2ol & Ho|x] &3k}
o]Fe] Aol ZFHZFH Al Resilond} A7H-A 2 g4l
AHEES AJ&3 AL @ WHdAL Resilond
methacrylate-based root canal sealera ALg-et 7 5-9)

7213 0] Wolx| erte AL AU}

N

= A%, Gutta-
=39 nAFE G

X | — |
S

rob

1. Figdor D. Apical periodontitis: a very prevalent prob-
lem. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 94:651-652, 2002.

210

10.

11,

12.

13.

14.

15.
16.

17.

18.

19.

20,

Hovland EJ, Dumsha YC. Leakage evaluation in vitro
of the root canal sealer Sealapex. Int Endod J 19:21-
28, 1986.

. Fabrico B, Erica C.N, Trope M. Dentinal bonding

reaches the root canal system. J Esthet restor dent

16:348-354, 2004.

. Shipper G, 9rstavik D, Teixeira FB, Trope M. An

evaluation of microbial leakage in roots filled with a
thermoplastic synthetic polymer-based root
canal filling material (Resilon). J Endod 30:342-347,
2004

.Franklin R, Tay FR, David H. Pashley DH.

Monoblocks in root canals: A Hypothetical or a tangi-
ble goal. J Endod 33:391-398, 2007

. Technical data sheet: Rely X Unicem, 3M ESPE, St

Paul, USA: 2007.
N, olg, WY A2 A% 28 FAAY AA o)
of gt Fr}, giglx]#E FekE] %] 31(4):323-329, 2006.

. De Munck J, Vargas M, Van Landuyt K, Hikita K,

Lambrechts P, Van Meerbeek B. Bonding of an auto-

adhesive lutimg materials to enamel and dentin. Dent
Mater 20:963-971, 2004.

. McMichen FR, Pearson G, Rahbaran S, Gulabivala K.

A comparative study of selected physical properties of
five root canal sealers. Int Endod J 36:629-635, 2003.

Starkey DL, Anderson RW, Pashly DH. An evaluation
of the effects of methylene blue dye pH on apical leak-
age. J Endod 19:435-439, 1993.

HFx, T 73}.4 Microseal €93} C@#FAYY X Lo
R 4 AF. dSAHFEEGFIA] 24(2):356-363,
1999,

Haikel Y, Wittenmeyer W, Bateman G, Bentaleb A,
Allemann C. A new method for the quantitative analy-
sis of endodontic microleakage. J Endod 25:172-177,
1999,

Chailertvanikul P, Saunders WP, Mackenzie D. An
assessment of microbial coronal leakage in teeth root
filled with gutta percha and three different sealers. Int
Endodon J 26:37-43, 1993.

Jacquot BM, Panighi MM, Steinmetz P, G Sell C.
Evaluation of temporary restorations by means of elec-
trochemical impedance measurements. J Endod
22:586-589, 1996.

Camps J, Pashley DH. Reliability of the dye penetra-
tion studies. J Endod 29:592-594, 2003.

$57, WA, oA, 2RFAWEd] T2 A IBE A%
of e Hlwd, it FHEESI] 27(3):290-297,
2002.

Ahlberg KM, Assavanop P, Tay FR. A comparison of
the apical dye penetration patterns shown by methyl-
ene blue and india ink in root-filled teeth. Int Endod J
28:30-34, 1995,

Tay FR, Loushine RJ, Weller RN, Kimbrough WF,
Pashley DH, Mak YF, Lai CNS, Raina R, Williams
MC. Ultrastructural evaluation of the apical seal in
roots filled with a polycaprolactone-based root canal
filling material. J Endod 31:514-519, 2005.

Frank F, Janir A, Eduardo, Vania LM, Negative influ-
ence of continuous wave technique on apical sealing of
the root canal system with Resilon. Journal of
Oral Science 49:121-128, 2007.

Sano H, Takatsu T, Ciucchi B, Horner JA, Matthews
WG, Pashley DH. Nanoleakage: leakage within the
hybrid layer. Operative Dentistry 20:18-25,
1995,



21,

22,

23.

24.

25,

ResilonE 0|28t DHEH Al efFiAEe] ZAH o A7I-HAF fHAIHE LHE OIM+&

Tay FR, Pashley DH. Have dentin adhesives become
too hydrophilic? J Can Dent Assoc 69:726-731, 2003.
Yiu CK, King NM, Carrilho MR. Effect of resin
hydrophilicity and temperature on water sorption of
dental adhesive resins. Biomaterials 27:1695-1703,
2000.

Sideridou I, Tserki V, Papanastasiou G. Study of water
sorption, solubility and modulus of elasticity of light-
cured dimethacrylate-based dental resins.
Biomaterials 24:655-665, 2003.

Feilzer A, de Gee AJ, Davidson CL. Setting stress in
composite resin in relation to configuration of the
restoration. J Dent Res 66:1636-639, 1987,
Bouillaguet S, Troesch S, Wataha JC, Krejci I, Meyer
JM, Pashley DH. Microtensile bond strength between

adhesive cements and root canal dentin. Dent Mater
19:199-205, 2003.

20.Tay FR, Loushine RJ, Lambrechts P, Weller RN,

Pashley DH. Geometric factors affecting dentin bonding
in root canals - a theoretical modeling approach. J

Endod 31:584-589, 2005.

2'7. Robert J, Franklin R, Tay FR, Pashley DH. Evaluation

of the quality of the apical seal in Resilon/Epiphany
and Gutta-percha/AH Plus-filled root canals by
using a fluid filtration approach. J Endod 33:944-947,
2007

28. Technical data sheet: BisCem Bisco Inc, Irving Park

Rd., USA.

211



CHotA|BHEZESESIX]: ol 33 No. 3 2008

RESILONE o|2st Za&H Al 2TAIge] Z2rasey
A7E-HE A HES] A= & olMbF=

2 Aol EAL Resilon® 0843 ZFHEA A methacrylate-based root canal sealer$ A7H3 2 P2 W ES
Apgel| E X2 vAlFES vwd] BE Aotk 707) @A E ProFile NiTi rotary instrument®t GG drill=
ol &3l LAY ATk XS VN AEE (n = 15)3F 2K 2T (n = 5 o2 B/t SWRes 54
Stttk (17 GP + AH-26, 27 Resilon + RealSeal primer&sealant, 3 Resilon + Rely-X Unicem, 4+
Resilon + Biscem) 797t 1% B EF & 4 3 £A-dGste] X 2HRPE AL AFEE S50 1
TollA 71 AL vl FEgte] SHEHANY, 2, 3, 47 T BAA FA-L Tt ol Ao Aol ut=d, 2}

78 & HAAHNEE Resilons ©] 83 ZHFHA] sealer® AHgo] 7hsstel et AZHE

F20{: v]A|+% Resilon, Methacrylate-based root canal sealer, I ZA|HE
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