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Comparison of bond strength of

a fiber post cemented with various resin cements
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Table 1 Resin cements tested il’l thlS Study
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Figure 1. Device designed for push-out test and universal testing machine

- 8



ABSTRACT

Comparison of bond strength of

a fiber post cemented with various resin cements

Lee Hyun-A
Advisor : Prof. Cho Young—-Gon, D.D.S., MS.D., Ph.D.
Department of Dentistry,

Graduate School of 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 for this study. Their crown portion was removed with a
water—cooled diamond wheel saw. The root canal was instrumented using
PROTAPER™ system and obturated using continuous wave technique. In each
endodontic treated root, a 9-mm deep post space was prepared. #2 translucent fiber
post (DT Light post, Bisco) was cemented using injection technique with Uni-does
needle tip (Bisco) and six different resin cements. The tested resin cements were
Duo-Link (Bisco), Variolink II (Ivoclar-Vivadent), Panavia F (Kuraray Co.),
Multilink Automix (Ivoclar-Vivadent), RelyX Unicem (3M ESPE), and Maxcem
(Kerr Co.). After storage in distilled water for 24 hours, each root was
transversally sectioned into approximately 1-mm thick sections using a low speed
diamond saw under constant water cooling. This procedure resulted in 6 serial
sections or slices 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 that of the other groups. But, there were

no statistically significant difference among groups at a probability level of 0.05.
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Several factors may influence cementation of the endodontic posts into the canal.
Within the limitations of this zz wiZro study, there were no significant difference
among the push-out strengths obtained each group. Therefore, the use of resin
cement using simplified adhesive system and injection technique for cementation

allow clinician to cement the fiber post into the root canal more conveniently.
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FAY AL FERE 59 Ao e FHtol ¥AH AAS st A7A T odHS
7Fz1 Aol 36705 A A o= A&t

SHAEE X2 FHRE]) A x2ERE FFERY AFAEY 5 X2E
°] no. 2 DT Light Post (Bisco Inc., Schaumburg, IL, US.A)S A&3 3. ¥2ES

237 3 HAAWMERZE 294 total-etching systeme AF83tE Duo-Link 9}
Variolink II, 2974 self-etching system= A}$3}+ Panavia F& Multilink Automix,
194l self-etching & self-adhesive system< A}83F= RelyX Unicem¥} Maxcem—=
A-EsEA T (table 1). FZHA 9k HX AWES] F&-E A3 FXA7]= Spectrum 800
(Dentsply DeTrey GmbH, Konstanz, Germany)E AF&3t9 3 500 mW/erel 33 &=

g ol gatgith

Table 1. Resin cements tested in this study

Group Adhesive System Manufacturer
) ) Bisco Inc., Schaumburg, IL,
Duo-Link Total-etching
U.S.A.
o ) Ivoclar-Vivadent AG, Schann,
Variolink 1I Total-etching ) )
Liechtenstein
) ) Kuraray Medical Inc., Okayama,
Panavia F Self-etching

Japan

Ivoclar-Vivadent AG, Schann,

Multilink Automix Self-etching . .
Liechtenstein

3M ESPE Dental Products, St.

RelyX Unicem Self-etching & Self-adhesive
Paul, MN, U.S.A.

Maxcem Self-etching & Self-adhesive Kerr Co.,, CA, US.A.




Aed stef A9 FE AFAHE 253 2ALYRE ARkl AAT 5, 27 A

AAZ 7102 A<%9 Diamond Wheel Saw (Buehler Ltd., Lake
Bluff, IL, U.S.A)E o]&3te] AAFE AAs A 2 Ao 294 F434 @4 F
7, ZF dolg & S digital caliperg ©o]$3ste A3 X2 4ol
7F 14 mmolste] A 3o # Aol 1.0 mEo Y A AY & A5 AP ool A

Aesto] F 36709 A& EHlIEAT
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Z| % 10" K-FLEXOFILE® (Maillerfer, Ballaigues, Swiss)
& ojgdte] Azdyor ol WA WA AYetn 1 om W HolE FYFow
AR5t 15, 20, 25 H-File (Maillerfer, Ballaigues, Swiss)3 PROTAPER™ Sx
(Dentsply DeTrey GmbH, Konstanz, Germany)E ©o]&3le] XAHEE oz %
PROTAPER™ S13 S22 &g 7AA  Agsted <ae g4
PROTAPER™ F1, F2 % F3% 5o Agste] 2dds vresan. 44
o) PROTAPER™ 71 7% 300 rpm.o] 44T S22 Abgstgon, 23S P4 5
o= 324 RC-prep® (Medical Products Laboratories Inc., Phila, U.S.A.)3} 5%
NaOCl& ©] 4389

_{

ZBS Aoy TNER AxY T HF 294 99 279 K-FLEXOFILE®S o]
|oto] oo A2 S FAG L, HF SR Fd Ao vt AHAA
Aestd, AEHAR 2o i 1/359d AH-26%sealer (Dentsply DeTrey
GmbH, Konstanz, Germany)& %A =3xste] 244 dol7b=] Attt System B
(Analytic Technology, Redmond, WA, U.S.A.)9} Obtura II (Obtura/Spartan, Fenton,

US.A)E o] 839 continous wave techniquel = x5 w8ty
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Peeso-reamer no. 29} no. 3 o] &3ty 7t @Yol THE AEHAAH £ 9 m %
o]z Al A3tk DT Light Post system® Pre-shaping drill¥} no. 2 drillS ©] & &} ¢
T2E 55 JASAY. drille AFEE Folls 5% NaOCIE o]43te] oS A 23}
oo Hdaw AHAH 22 S-Kondenser (Obtura/ Spartan, Fenton,

g ol g3te) sy

;

(5) L2E A

20 mm2] no. 2 DT Light Post& to]olE= WE o] 83l 12 mz Aosie] &3
ol A Astdth £ e ds AASY] Al ¢SS A4 Fo= goldl &
HA gEE skl

6) T~E 2

1) Duo-Link *

32% <14k (Unietch, Bisco Inc., Schaumburg, IL, US.A)S 2 15%7F AFR23l1,
air-water syringe®Z A& 3 Fof Holy XAEE o]gsle] TS AZXIIAL. &H
Yol 2 HEZ o] &3to] One-Step (Bisco Inc., Schaumburg, IL, US.A.)& 157+ &
AzdA A8 5 28 ol de FdY HFAAE dHoly EIEE o] fsto] Ax
i 10%3F FERAE AT X2E

Duo-LinkE Al xAFe] AAhZ E3et o] Uni-dose needle tip (Bisco Inc.,
Schaumburg, IL, U.S.A)l Holx &3 Ul needles A Ysta STEdFoAREH 4%
ato] ZHATF7HA AWMETL St E gt E2Ed AWMES 23 vhg v ofg
dES vte EEYWA XT2EE 2@ Wl HAAAY. #Yg AHEE B

7Astal 40%3F B ZAFsEA T

2) Variolink II *

32% Aro =z 15% 7k
o] &3lo] ZTHE AZ3FATE. Excite DSC small/endo (Ivoclar-Vivadent AG, Schann,
Liechtenstein) & 24 3tg 5o HFHAZF M By = 1023F SA2WA A &3

S, 2 del e Fde HHRAE doly EJEE o &sto] Az o
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njokst b= S e EElWA E2EE 23 U

3) Panavia F

B

2~E E3& air-water syringe® Al 3} o] &3ty H=x3}H .
Panavia F system®] ED Primer A9} BE 5% T3 Fo & Yo BEHAEZE o] &
sto] 30x%F AEetAut. 1 % dHolw 43to] 799 PrimerE Al A3
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4) Multilink Automix

=

X 2E ES air-water syringe® A& 3t Holy XAEZE o|gslo] ARG
Multilink Automix system® Multilink Primer A%} BE 53 E¢3 Fo &3 Yo
BeHE ol &ste] 1623t 7HHAl FAE2WUA ALednt 1§ Holy IAEE o
43l 19 Primerg #l A3 th Mixing tipe T3] £3%
Uni-dose Needle Tipell ®olA <& ol needles 4 sh

of ZHYF7HA AMETVE St EE ST X2Ed AWMEES 23 thg w ok
dHES TtE EEHA X2EE 2# Wl XA, H Yo AWMEE BEHARZ A
Asta 20%3F FFAMS U

5) RelyX Unicem
O~

&=

E F& air-water syringeZ A& et o3 ¥JQEE o] &3t Hx3H U
RelyX Unicem capsules Aplicap Activator (3M ESPE Dental Products, St. Paul,
MN, US.A)ol Adsta 3% FoF levers =84 B2y do] Tad AHe Fa1

Rotomix (3M ESPE Dental Products, St. Paul, MN, U.S.A)o] Yo 107t E¢3 &
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6) Maxcem w*
X2E §HE air-water syringe® A F st o]y EQIEE o] &3le] XA
Maxcem®| dual syringe®l mixing tip= Uni-dose Needle
Tipell @obAl 3 ol needles A Ysta ool A FH A &35t FAYF7HA Al
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(7) Push-out test

Y2E7F @ad RE AY AosS AL FHRF 24NEd B
stoll A4 2] Diamond Wheel Sa

Uk #Zo] Adedltt. e EE59o U2 F2EQ 05 mAEY AAQGH A=
A A2 dastglon o] Al A

FAR AH5H o2 daste] g AF F F 6719 dHE Az Ar

o] AWe fa nery APAAo] A ARL AW Wo] PES FHEE o1

8 7
gote] Holo] FFo] FHo|EE Fuu

cyanoacrylate H2AZ A2 & AHAXE universal testing machine (EZ test,
Shimadzu Co., Kyoto, Japan)e] sh# jigel argstar %o jigll= 1 m 279
plunger’} @9 A HAXE A3 I Y (Figure 1). Plungere 3tz 489 w ¥
Edvt JHFHEE AAA AL F2HE AW wet x2E7 gdetd w74 29 1 m
9] crosshead speed® A &3sl5S 713k

Push-out 2=+ g Ao 7Feixl stsS HAHA (A= Uiro ALEAN. &4
Al FHAHA (A)S A=2rrhe] F2 o webA ALEAL, e 314, r& EERES
WA &, he Al 57 (m)eo] o



(8) & A4

Zb 9 push-out %= gel i3t FoA HFS TAEA Z2a9 SPSS (ver.
10.1)l 4] one-way ANOVAZE o]&3&te] vlu EAsFow, AT HAAL Tukey's
HSD A4S ol &3] £4¢ 3tk (p=0.05).

Figure 1. Device designed for push-out test and universal testing machine



. 2d2=t

ZF 79 push-out A% #2 table 29 #U}. Total etching system= Al-&3dl+=
Duo-link ¥ Variolink II 79 Z%+ 7t7} 551 + 0.91 MPa¥ 526 + 1.12 MPag
el ith. Self-etch & self adhesive systemS A}83 RelyX Unicem 3
Maxcem 9 Z%=& Z+7 536 + 1.36 MPa® 515 + 1.04 MP
Self-etching system= A}$38}% Panavia F T3 Multilink Autimix < 72} 464 +
1.26 MPa® 470 + 1.38 MPa&s YEHo & 4719 Hth @2 & et
AR & HIXIANEE ALEe ZF 779 push-out A=t FATA R foeh

2Fo]l 5 Y ERRA] ¢ okTh (table 2).

jasl

o
T
o,
=
32
i)

Table 2. Push-out strength for each group

Group Push-out strength (Mean = SD)
Duo-Link 551 £ 091 MPa
Variolink I 526 £ 1.12 MPa
Panavia F 464 + 126 MPa
Multilink Automix 470 £ 1.38 MPa
RelyX Unicem 536 + 1.36 MPa
Maxcem 515 £ 1.04 MPa
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dehd golen Az E AT webA, of Aol Adr 23 W AANEs}
sES 23 Abole W FE 943 A AL AL F YRS 2o

H dFANEESE Fdsts WHS ALEAT o] AFolA A8 H Uni-dose Needle

H
TipS ol g3t HIANEE FY3t= HH 2 lentulo spiralS AF§3t= 7 9o A
& 5 odE FH AEah A gt W, J1E 59 23S FoluA? 97
MES 2urtd FEE AE 5+ da? daaEs 2gyng "o Fo)
S FA 2 2@ el A=) W] 20000 747b Cfactorg zHAl Ho)Y 3
FEol @ ve AFYAEES dEd £ A olg @ FR5Fe ddANEs) ¥
~E, fgRAAMESS AW Bole BFL Faste] £2E0 Add I fAHE 3

o] Ao Al total-etching system AF§3tE Duo-Link ¥ Varioloink II 2]
push-out %+ self-etching system< A}-§3l+ Panavia F ¥ Multilink Automix
#3 fro)g o= JeuA &t (p > 0.05). Goracci V& total-etching system
S AgStE dAANWMER HAFE2EE FEE 0, self-etching system©] 4}
self-etching & self-adhesive system= Al-&3l= dAAWMES} vlusto] FfolA =
T2 Bon, o] total-etching systeme Alg£3E #HIAWET FAL
TEFS e AAsY ¢ T35S AL 5 Jv] WEolga ATk WA,
Bouillaguet 7% MAHEXAEZE  total-etching systeme Al&3= d A HE 9}
self-etching system< Alg3tE #HAAHER g2l nAdsd A4S v s
AgoelA  F HIIAME Tho] fFo& xto]7} YEbUA] Fdthal B stk o]
& Tay =23 Pashley 5%¢ total-etching system® 7% #33 Aolad T oA
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&

3
so
o
R
_O|L
32
)
rt[i
f
102]
o

f-etching system< th 7
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[]
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3 o] A Fo| A total-etching system= A& 3= Duo-Link 3 Varioloink II
9] push-out # %+ self-etching & self-adhesive system< A}-&3+ RelyX Unicem
a3 Maxcem ¥ o7 zbo]7F YEhuAl ktE (p > 0.05). o] AFel ALgH 7
AAME= A xAbe] Addo wel Duo-Link +, Variolink II +*, Panavia F <,
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