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ABSTRACT

COMPARISON OF BOND STRENGTH OF A FIBER POST CEMENTED
WITH VARIOUS RESIN CEMENTS

Hyun-A Lee, Young-Gon Cho*
Department of Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to compare the push-out strength of a fiber post cemented with various
resin cements. Newly extracted 36 human mandibular premolars which had single root canal were selected
and their crown portions were removed. The root canal was instrumented using PROTAPER™ system and
obturated using continuous wave technique. In each root, a 9-mm deep post space was prepared. #2 translu-
cent fiber post (DT Light post, Bisco Inc., Schaumburg, IL, U.S.A.) was cemented using injection technique
with Uni-dose needle tip (Bisco) and six different resin cements. The tested resin cements were Duo-Link
(Bisco Inc., Schaumburg, IL, U.S.A.), Variolink II (Ivoclar-Vivadent AG, Schann, Liechtenstein), Panavia
F (Kuraray Medical Inc., Okayama, Japan), Multilink Automix (Ivoclar-Vivadent AG, Schann,
Liechtenstein), RelyX Unicem (3M ESPE Dental Products, St. Paul, MN, U.S.A.), and Maxcem (Kerr Co.,
CA, U.S.A.). After storage in distilled water for 24 hours, each root was transversally sectioned into
approximately 1-mm thick sections. This procedure resulted in 6 serial sections per root. Push-out test was
performed using a universal testing machine (EZ Test, Shimadzu Co.) with a crosshead speed of 1 mm/min.
The data were analyzed with one-way ANOVA and Tukey HSD (p=0.05).

The push-out strength of the groups which cemented fiber post with Panavia F and Multilink Automix
were lower than those of the other groups. But, there were no statistically significant difference among
groups at a probability level of 0.05. (J Kor Acad Cons Dent 33(6):499-506, 2008)

Key words: Fiber post, Resin cement, Root dentin, Push-out test, Injection technique
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A A Al 2wl wheba] Al e
A 83 total-etch HFAIHNES} Ap7p-2a]
431 self-etch HAAME, gAAHE A
Brw ol JZA Y 75 Tt WAt B2
self-etch & self-adhesive BAAINER Y& & ﬁl‘:}
gt HRAMES 3Pl webd Arkeed gl

az
HE Y i
z = O

m&aé—'i

ko Mt

(sliding friction)®l ¢J3l <& Lﬂoﬂ 71-7<] Hoy. ol 2
2ES §48S 3718l 181 AFH 02 push-out A4
U pull-out AAE o] &x]o] $tTh¥. Push-out AAbE &
4 Yo gaE AFEAES AT aﬂ'g grlel=d |83t
/kEl Dtﬂ—tﬂ o ol-gq Z% %1,]—/}9 E\:?ﬂ. puSh out A /\}l: ] z]-
o 28N el EES 98 F 9n”, A2 29
e RIAMES] HAT &S BHE F e S 7H

13l

WPF/W A= theket JAA 2El S AshE 6714
HHAAHNES o] §oto] Zoo] A M-FEAEE push-
out FAk ofsl TAES}F X2 Aol 1t AR EE A
3 H|wala, o2 B TAE AL A] B} G ¢
S JFE e T e dXAMES ZFolr7] 93] g
EEie=g

1. AarE 3
1. Az

ot
THAEH X2 FFebr] A T2ERZE FFIH
Ae7ets 58dd £AEQ no. 2 DT Light Post

(Bisco Inc., Schaumburg, IL, U.S.A)E AF&381%ith =
2EES gz] 93t gAAMERZE 29| total-etch-

E 3FEE dAAHE, o] 9E534E A HMER B/ ing system= AH&-3}= Duo-Link$} Variolink II, 297
g At FEhg o w2 YAAHES] Ag Alo& # self-etching system= AH-3}= Panavia F9} Multilink
o] Zzstuzl e FEES T FHE MANE Automix, 127 self-etching & self-adhesive system<
Ae7Pt T8ek eAkgo] Hrt Felo] He s AH&-3tE RelyX Unicem¥ Maxcem$ A3t th
e FETEEE AT AAWMES HdHstd (Table 1). H&AI #7 AIMES] S 9 F2AP]
ofa, Wi B3t zlo|y EAH| Yol BSde S5 £ Spectrum 800 (Dentsply DeTrey GmbH,
Table 1. Resin cements tested in this study

Group Adhesive System Manufacturer

Duo-Link Total-etching Bisco Inc., Schaumburg, IL, U.S.A.

Variolink [ Total-etching

Panavia F Self-etching

Multilink Automix Self-etching

RelyX Unicem Self-etching & Self-adhesive
Maxcem Self-etching & Self-adhesive

Ivoclar-Vivadent AG, Schann, Liechtenstein
Kuraray Medical Inc., Okayama, Japan
Ivoclar-Vivadent AG, Schann, Liechtenstein

3M ESPE Dental Products, St. Paul, MN, U.S.A.
Kerr Co., CA, U.S.A.
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Konstanz, Germany)& A} 500 mW/cre]
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2. Ay

(1) AJolEH]

Helg spet apAe] AE AFAUE 285 27Uzl
Z MF] AAZG T, 7 Aokl MpHFAAE V|EoR
A 49 Diamond Wheel Saw (Buehler Ltd., Lake
Bluff, IL, U.S.A)E o]&sld AAREE AAIA. 7
A2e 294 2% 34 27, 3 2olst 287 7
73< digital caliperg ©]-&3st A3t X2 Ao
7F 14mmelatel At 23] A74e] 1.0mmEct UF 2
At e A$E APAIA AT F 36709 A2
= T':E] O}MQ’.

N

J

(2) =43

Zt 239 A2 AAG ¥, 108 K-FLEXOFILE®
(Maillerfer, Ballaigues, Swiss)< ©]-&3te] X|E3go
2 o] B wj7hA] 4918t Imm W Zol & AdAe
2 Ax39tt. 15,20,25M H-File (Maillerfer,
Ballaigues, Swiss)® PROTAPER™ Sx (Dentsply
DeTrey GmbH, Konstanz, Germany)& ©]-&3to] 2|7
22 guj3k & PROTAPER™ S13 S28 4474 AL
St 23S A&t 2F PROTAPER™ F1, F2
9 F3& ¢AH o2 AMgste] 2RIUE rHrElasitt.
Z+7+e] PROTAPER™ 719 300 rp.m.9] ¥3% &=
Z Abgetgon, 23S FAEUNAE P4 RC-prep”
(Medical Products Laboratories Inc., Phila, U.S.A.)Z}
5% NaOCl= °]-&at5it}.

oZ:

) ZHFA

28E Ao EIER 2T F, AT 284 9y 2
719] K-FLEXOFILE® ©]-g-3}o] :Lﬁr°ﬂ Ao e
@deta, HF 2vd B A7 s AHAA 22 A
AT ABH A Zo] 2 1/358-9 o] AH-26"sealer
(Dentsply DeTrey GmbH, Konstanz, Germany)& $¥
A 2xstel 494 QoA QAT System B
(Analytic Technology, Redmond, WA, U.S.A)%
Obtura II (Obtura/Spartan, Fenton, U.S.A.)& ©]&3}

o] continous wave technique 2 45 nlFg]stt}.

(3

(4) ¥~E & 34

Peeso-reamer no. 29 no. 3% ©o|&3le] Z} Z o
FAYE AHHA 25 9mm Zo]Z A A3 DT Light

Cleft ATAIHER EAfE MREAES] HEZE blT

Post system®] Pre-shaping drill?} no. 2 drill& o]-&-3}
o ¥2E ¢ A diille AT FolE 5%
NaOCl& 1 £3lo] 2L AHedn, 2uie] Add

AEH A Z& S-Kondenser (Obtura/Spartan, Fenton,
U.S.A)E o]&sto] gkttt

(5) Z2E°] Az

20 m2] no. 2 DT Light PostE tho]ol2= WE o] &
ot 12 m= Aekste] 23 Well ARSI, 279 o9
= AAN] Y8l gieE A4l Fo2 Hohd § oy

A e a9l

(6) TAE 33}

1) Duo-Link &

32% <14t (Unietch, Bisco Inc., Schaumburg, IL,
U.S.A)S & 15%7t 2H-A%1 L, air-water syringe® Al
23k Fof Floln EUEE o83t ZHE Ux3T
<& Yo BeHE o] &3l One-Step (Bisco Inc.,
Schaumburg, 1L, U.S.A)S 153%7F A 2HA A &3t
= 2 A= JJro]/] 2= ol EJEE o] &
0}04 Azsta 1027 FERARIGHY. L2EJ % One-
step= X3t 10Z3F o_,_A}o}M\:}

Duo-LinkZE A ZAke] A2 £3H8F To] Uni-dose
needle tip (Bisco Inc., Schaumburg, 1L, U.S.A.)°l &
obx} 3 Well needles Aeta SEFAIAFH 285t
o ZHYTIIA ARET} et E 5 ST EAE| Al
AEE 23l thy et gE s k| YA XAEE

= B4 E AAs

—ELT&HMIH 1 A, e AHEE

2) Variolink II T

32% QAro 2 1527t 2H-A8aL, air-water syringe®=
A3 Fof| Fols] ERIEE o] &3t S XA
Excite DSC small/endo (Ivoclar-Vivadent AG,
Schann, Liechtenstein)& &443}gt Fof A 2A 7} A
A ByH2 1027 P‘:x]guj/q AL3s & 27 Yo =
o] HHA = dol IRJNES 019“0}04 Az3k5i. o
AE3E AAMER] Variolink 119} o] AHE-3H7] wfi#
o Excite DSC= #ZAFIA] ¥4t Variolink 115 A%
ARl AN Y 2 E3tet —?'F—Oﬂ Uni~dose needle tipdl] Bo}A
=3 ol needles AF9staL ST A5 A E38te] &
HAF7HA] Al E7} %E}S’-Eﬂ SFTh E2Eo AWE
& E9 thy vk e kel EEuA 22EE 2
ol XAZT Belo] AIMEE B4 2 AASIAL 40

22 ARG

NI
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3) Panavia F T

X2E 52 air-water syringe® A& dtaL Ho]¥ EQl
EE o] gatd x4t} Panavia F system® ED
Primer A% BE 5% &3¢ S 23 o] B4 E o
&3t 3027 A&t 1 F Hloly IRIEE o] &a}
o #49 Primerg A A3t Panavia F9| base%t
catalyst® FEoZ 2023t ?’57} Uni-dose Needle
Tipell ®obd 23 ol needles AFshal ool
Bl Agate] ZHY T AIME ) SR Slgith X
2Ed AMIEES 23] o3 v|fet 4 7l SewA
EIAEE 23 U H']"VJE} B AMEE Helq =2
A AT 2027t F2ALIA T

4) Multilink Automix o

X2E 5Z air-water syringe® A& ataL Ho]¥ Xl
EE o] &3l 712319tk Multilink Automix system<]
Multilink Primer A% BE &% £33 Fo 2%
B9 & o] &sto] 1523 7Pl £A1 294 2833t
1 % Hol¥ EJEE o] &at] Y| Primers AlAs}
th. Mixing tip= &3l %€ Multilink Automixs
Uni-dose Needle Tipdll B4 &3 el needles A
ot Sl A FEH A g5t ZUYFA AIMET} &
o EF ot ZAEC AMES =3 vy e ¢
g3 7kl EEWA E2EE 23 Yo XA #Y
A EE HelH 2 A Asta 2027t F2AFSH T

5) RelyX Unicem

EAE 5% air-water syringe® Al ¥ dta Ho|y Eol
EE o]&sle 7Az3lAth. RelyX Unicem capsules
Aplicap Activator (3M ESPE Dental Products, St.
Paul, MN, U.S.A.)°l 4lsta 3% 59 leverE &M
23 o] &3¢E AZHE F3 Rotomix (3M ESPE
Dental Products, St. Paul, MN, U.S.A.)] o] 10%

Figure 1. Device designed for push-out test and
universal testing machine
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b &3¢t 2ol capsules Aplicap Applierell $12]A1#
o} &% AIMEE Uni-dose Needle Tipoll Holr <3
Adsta SeellqRE A &ate] ZHS]

T AEZ} et =5 St ZXE AIMES &
3l ok vkt ot kel EelvA 22ES 23 U9
AAANZAT. ] AME: B2 Al At 2% &<
Wreds o AsEEE g Fo 2023 BEARIS

o,

3

6) Maxcem

TAE 22 ajr-water syringe® AHata #Ho]¥ ¥l
EE o] &3t Ax3s9tt. Maxcem® dual syringe®l
mixing tip= $AAIAA 33 Fo Uni-dose Needle
Tipell ®obA 23 Wl needles AFisha St
Bl Agate] ZHY T AIRE ) S EE Stgih X
2Ed AHES £3 tha ke ke vkl EewA
I2ES 28 Yol AXAAT #Y AEE BeH=
AAstL 13 30% < AtEds ol AHEs o &
o] 2027t F2ARIAT

(7) Push-out test
F2E7F FEE BE A Aoled AR TR 24
] et Bakgk & 4 sholl A149] Diamond Wheel
aws o|&sto] x|ope] AZel| Ao HEE Yo R
%er 2ol At} AHE &5 U T2E
0.5mmB &8 AZF A 3 MR 2 el on, of
AlHE A A A=A F A AHFEE lmme)
AR A&HoR Adsle] g A2 & F 679 dHe
A 2st et
o] A5 Sl aeke A 4 AHE A2HS
o] 9%&Z == 3kl cyanoacrylate HAAZ 7 2t
% AEAAE universal testing machine (EZ test,
Shimadzu Co., Kyoto, Japan)9] &t jigel 2838t 4
59 jigll = 1mm 2739 plunger’t B AFZAE 1
A&ttt (Figure 1). Plungere 8t5°] 449 ) $2E
dut HEHEEE AAAA L F2E AWs et T2EV}
%"Q’% 744 £ 1mm crosshead speed@ A8l

= 7]'01‘/\}\‘4'.

Push-out Z=& & ]"ﬂ 7kl sk AR A (A)
o2 threl ASSIE 2 AR §AUA ()& A-r
rhe] F4o wehr AN, 7= 3.14, 1< EAES]

WA, he Al 5 (mm)elth.

(8) BAEA

ZF 9] push-out 2% #toll o3t §94 A5 BAE
A 23 SPSS (ver. 10.1)°14 one-way ANOVA

M



7} 9] push-out 4% < Table 29 2t} Total
etching system& AH8-8t= Duo-link 2} Variolink 11
o9 =e Z4zt 551 £ 0.91 MPazt 5.26 + 1.12
MPaE UeISIt. Self-etch & self adhesive system<
A8 RelyX Unicem w2 Maxcem w9 e 747t
5.36 £ 1.36 MPa¥ 5.15 £ 1.04 MPag YeRfAct.
Self-etching system< AF$-3l= Panavia F #2}
Multilink Autimix & 27+ 4.64 + 1.26 MPa¥} 4.70
+ 1.38 MPag Uthdlo] b2 9] ThY @ g
e AT

ME bE YRAHES
tolle BAGH R T°r° }012 e A ettt
(Table 2).

Table 2. Push-out strength for each group
Group Push-out strength (Mean + SD)

Duo-Link 5.51 £ 0.91 MPa
Variolink I 5.26 = 1.12 MPa
Panavia F 4.64 + 1.26 MPa
Multilink Automix 4.70 + 1.38 MPa
RelyX Unicem 5.36 + 1.36 MPa
Maxcem 5.15 = 1.04 MPa

Al St FARHA, A2 A 2" A MES o]
g3lo] MGEAES FAsl 2EEA0 AL ]S
23} 2= QP Aoldal AL BASE 2= A
TAEE A}gsto gy X2 9L 71AaAZ
ot} o]gd s 0w 2By oS AdAA AT
95%~99% =2 HuE 1 QTP sxut TAE

A= /‘E.‘:'_Q Zi XJZL}\]/\Eﬂq. ]:L }\]—o].?élgq ;(47\1-
A <19 Rk AR, ol et o
E"‘/\Tg] NjHE. %017
A, QAo © %Td HES] A AES g
1% W 53 ANE o] 7157} A5 GEs }—t—
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A1 2L void7} EAlst] EAEVEA &
& push-out AR Al = glalon 131 s VOldx_ %S|
Sl el YeRd Aoleta AZE T whebA, o] A
Tl e 28 U9 HRIARMET} E2EQ 23 Alo]<] Bl
T 8] UM A-F HAY YRS THoA
FE HFAMES FYshs WS AFEstoT o] A
A AHEE Un1 dose Needle Tip2 ©]&3to] gHAHEES
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= |
o] AFoA total-etching system= AF&3h= Duo-
Link #2 Varioloink II 7¢] push-out 2=+ self-
etching systeme AH8-3t= Panavia F % Multilink
Automix 3 o] g zko] & YERA] ekskth (p ) 0.05).
Goracci 57 total-etching systeme AM&sl= #7A|
HEZ HFEAES 28 | self-etching system©]u
self-etching & self-adhesive system= A3l @ 7A|
HES} Hlwate] ool & AP EE B, ol
total-etching system= AH-ete HZAMET} F748 &
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£ total-etching system< AH&-sle HZIAMES} self-
etching system= AMESHE HRAAMER gHatsle] njA
A APAEE Hlwek Al F A AAME Tt

I
g ztol7} YehdA] ggitka Baaisith. old el Tay

523} Pashley 5% total-etching system®| 7% H¥
3t gold RTHdME =& AFUEE Holu, FHHg

AT Al ot} g7 7he] A
H
Aot wHA| self-etching system< 7] 71z2¥ Agoldd
ALH 3 A F2 3 AF B o] A7) wiEd 23 Ul
dA o 2 A8 F d& Aol steih.

Fg o] dAFol|A total-etching systemE AHg-3he
Duo-Link ¥ Varioloink II ¥¢] push-out 4=t
self-etching & self-adhesive system= A8l RelyX
Unicem 72 Maxcem w2 +2]g+ 2ko] 7} YERA] 984k
o (p > 0.05). o] Agel| AHEH HAANEE A ZAL]
Aol w2} Duo-Link , Variolink II i, Panavia F
T, Multilink Automix T2 HFAMEE A&3laL & %
b kel Tof w2 FRALE APl o, RelyX
Unicem 72 Maxcem v 27t 283 1§ 3029 ¥%
A AT TG Al AL €8 RelyX Unicem o
I} Maxcem & A7HEA 2 2A7F 2 B4l o] £ €|
A Eo| B2 F33hs JAISH] Aol AlHE U9 AHg
Ram ol HHA|Adlo] old 714 g2 AFS F e
= 8= gtal o|FA FERALE A A9t vz
Abste] HRIAWEYL W] Ay e 7 ¢ET e
< B Aolga 9t} Feilzer 7' A7t g3
ARIERTE Fo &) AEE oldFHY
HEE 3540l A7) Alg 7] wige] Al
A%E H Bo| AT Bttt weba o]
o4 RelyX Unicem ¥ Maxcem o< FZAFE A
oz2H 2A7tsRE ARARMEAA G FASHA AlHET}
A8 AoteA S Al FESE] A5 TakEf,
total-etching system< At8€-3t= Duo-Link %
Variolink II @3 ¥ 2@4=S UehillE Aoz A
Zdpch=3
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