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Effect of Rocatec system on Shear Bond Strength between Zir-Ceram and
Sinfony Indirect Composite Resin
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[Abstract]

The purpose of this study is to evaluate possibility of using indirect composite resin instead of porcelain through
the measurement of shear bond strength between zirconia core and indirect composite resin under treatment of
Rocatec™ system for improving the adhesion of indirect composite resin.

20 cylindrical zirconia core specimens were divided into 2 groups, according to zirconia surface treatment and
attached materials: 1) treated with sandblast and attached with indirect composite resin, 2) treated with sandblast +
Rocatec™ system and attached with indirect composite resin. The shear bond strength of each experimental group
was measured by MTS and the changes of zirconia core surface according to surface treatments were obtained by
SEM observation and measurements of surface roughness.

The mean shear bond strength values are 0.55 + 0.11Mp(Group SC) and 1.16 + 0.46Mp:(Group SRC). The
mean Ra values for the surface treatments were follows: 0.39 4 0.13(1008 .m sandblast) and 0.50 =+ 0.03(1000 um
sandblast + Rocatec™ system). In the analysis of EDS, Si element was detected in the Group SC.

The shear bond strength between zirconia core and indirect composite resin was improved significantly by using
Rocatec™ system.

Key word : Zir-ceram, Indirect composite resin, RocatecTM system, Shear bond strength

0x

\ H s \ 011-567-6628 \ E-mail \ shedl@hanmail. net
APglA] 347 2% 9 FAtEdYeta Ragstst A7 sk

B | o

M




.M B

SR AW A 27t ST wheh =822
Hop AzAdseo] 45t AEE=ATo] A7iE L
WA, dFou, A2FYol 55 o83t Aoty 29
N5 sdom ARE=ANS] ARgo] G453 5715
31 Utk(Blatz, 2002; Olsson et al., 2003).

B3 PR § A2ZYok= I oEE AR
BA 7P 2ol ANE e, 250 Anlaol| of
ok W0l STl wheh Aol A e ARg-o] F7tstaL QL
© A Amoltt, A=2FYok= 7| AA 4E e 44
I YA Ao sl thefet S0 WA REA Y]
ARgol dFEReH, AR A2FUok= & Wrke
3, B, o QA ke oHRA, R QhEAg,
i AYAAS AYIL qlojA] HFRE=A el Fiof
Am2A o]go] Sl UThEHAR Fay 1987 258
2006).

ofdl

0

HRE=AQBE 71AA 540] 3t ok =4z =
BE o|FAL A flaf FAE =AE 23 9ol &
ol B R AAs] il ddH R Y =

A F-loll A} wpdo] e wAl= Al71Eal dthDong
et al., 1992; Probster and Diehl, 1992).
bl AREATY] S o2l ThE 248 4
&0 ARAEIAY, EAEYolE AlRbste] =Afel 3
She uh EE ZPEERRRE ol gslel Selele
o= ol gsh=t, 2T =Ae) gRizte] AdEef ¥
Q1) Abo] Flo] VRN NS Agsto] 77
WollM AF elshs ol =2 AR AL ItHRada,
1991; Deheny et al., 1998; Zhukovsky et al., 1996).
F7 ol ahE AREATE TR e
g3t o 7bg 2 BAE seka o2 PR e &
Aot 7H =Rl 7he] A= 7 Wi el 2ol
APHOR §A19 4 YT FHslolof ks Rt
el (ISR el S $7H4717) 91
3 ElojAof 7
th oJAEE 7IAAY FE5YS SAANIE ARERA
A o

et R oy B2Eg o] 831 airborne-particle

o o

abrasion(Kern and Thompson, 1993), diamond

24 gt Xin 7|2 SR K]

AAA 7]
hydrofluoric acid

rotary cutting instrumentE o83+ I
(Suliman et al., 1993), 12|11
(Pameijer et al., 1996; Kato et al., 2001), phosphoric
acid(Leibrock et al., 1999) T+ phosphate fluoride
(Lacy et al.,1988; Tylka and Stewart, 1994)52

St o3 o] Qlth. E3t silanization(Pameijer et al.,
1996 Kato et al., 2001)¥ adhesive primers(Taira et
al., 1998)94 7(43—4 71‘0 g}s}-;ﬂo 7<4x1- A];]L
Aelgo] olgd S Qlrf, vpxefer ) 3}
Bk opy e} 7| A A9l & S A=

L
Zlo] A

JQE o
e
iy

i)
ro
> o o

S|
=
o

)

jatal

el airborne—particle abrasion®] 23t silica®]
(Haselton et al., 2001; Ozcan and Niedermeier
2002; Ozcan, 2003) = ST 7|AI9 ok 77] =g
& ©]83% A2(Luthy et al., 199005 %A 122 & 4=
Uk, of2fjt FFo Ao dEE B Ausyt
DA E AR FH7Ee] AR FARS o6 2p= o]
wojxich, of2fgk olf= oA Adt W A2 WHE
off thet A7} BEo] TpAE S EES] Hapo] o] 85=
-8 Aol WS Talo] Slof gt ey ofzel
T A= metal-ceramicit o] EA|7HA] go] o
BE o7 EFE] Hapo] wgtE o] glow 2T e
AzFyol-g1l T A2FYol-ZA] $EZ] B
of tfsliAl= obd] HYste ZREZo|Y A-ATrt A
A=) L QIA] Hokal Qi

EH AL Zir—ceram O 2 AIZME Folo] ¥ #H
A2 g v FA19] FAdo] THdEE Y] At Edt

7] Xt S wobr i S0

= A2FYols FAROZ = Zir-ceramS ARE-S}
Pom, AJHE FHA o what 110um AR FrlE

o8 MeEetAd At & 110w AStdFrlEo s
MEE2tA”SIAL Rocatec system 2 A 2|gt #+o2
EFatal, 7HEESEIRQ Sinfony= A% A2et of2
FHA | e W A7 541 71 P4 SEM
1 EDSE $3F 4 2 Akt e 54 1o, obd



Rocatec system©] Zir—ceram¥t M 53X 7He] AhE3T T of njx]= |8

AR EE SA57198l Zir—ceram 22 20719
AE 2F (A7 8.0mm, 0] 20mm) AL Zir-

ceram core Al HES ARSIt Zir—ceram 2 Th=
ofZl Ady mFom AT AlHES HA
A& = o] E5oll wet Table 13} Q | 27119 Ag
(7 9] n=10)°.& EF33ich Mesekad

gk A 2= 110m 37]4 *}QMEU]%‘*O— ARSI,
SCo2 MEEgAH %

it

/\E"(RocatecTM, 3M ESPE, Denmark)ii A7
3 th3 Sinfony 7HEEHXE Z4d8te] A28kt

Table 1. Experimental groups of specimens used in

study
Greup Treatments Materials fer adhesien n
SC Sandblast Indirect composite resin 10
SRC Sandblast + Indirect composite resin 10

Rocatec system

¥ A% Zir—ceram A|HQ ¥ ARAV|E Hrlst
22X Z47](AlphaStep 1Q, KLA-Tencor
Korea, Korea)& AHg-sto] B71st5itt, UGS 4]
3171 918iAl= SEM(HITACHI S-2400, Japan)& ©]&
sto] Zir—ceram AlH FH A& BESIL EDS
(Energy dispersive X-ray spectroscopy)& ©|-85}¢]
A2l EH O] Adwe Wk

2) MEHZEYEYE 59
AAAJAEE SA871908) Zir-ceram & 27
8.0mm, =°] 20mme] AT 2 oFo] ASL Zir—ceram I

of AHES AlAslt. 2 w9 AHES Zir—ceram

sojof] A = 7R Re] Hakd FEHE Azt

Aok, A M2 P =4S A WA F7I(MTS 858

Bionix Test System, USA)ol Atz 548 X1

=, Ao AlEE skt vEsAIR 719
=

£ ARt
crosshead 4%& 0.5mn/min
& 24elsc), 5 ARgel Hto] 34 2 uky B

Sh= 8]’? —4 HokE B 7] a

Force(F)

Shear bond Strength(z) = Area(d)

sle] AlolA] e shad ue] 5 gk olgstaich

i

SPEPARS ATATHE AT AW b o
KX
=

=
kS Foll EHe Wbt uid

o)
o

&
=
=
o
A
rir
['tol
ok
m%
£
S,
b
@
o,
T
=
=
o
of
o
fu
L
e,
N

42 8 5 ==l SPSS(version
10.0K, SPSS Inc. USA)E ©]-83}%] one way ANOVA
9} Tukey honestly significant difference ©]-&3}
95%2] ozl M ALs AZaHAT

H3I0OH HM22 20084 25



Al vkttt 100um =718] AbstRulE RS o]8-3)
A MEETAY At AlHY MEETAY &
Rocatec system 22 3EH A 2|gt Al A Ho AF7E
£t A3H= Table 29+ 2},

Table 201 UEbH Aifof| Ao} Zro] MESwfAgvt 4
gt #([Ra; 0.39 + 0.13um)°ll ¥]3l] Rocatec A|~EIS
2 3xUE ¥ o A3t HRa; 0.50 + 0.03um)2] &
Hol ¥ AX Aoz yehgon FAXCR Fo5k 2t
o5 HtHp<0.05).

AMESetas FH 2259 O nAFd Mes
A8 28] & Rocatec A|AHEo] o) W A 2|5t
Zir—ceram®] W "NPdS W ATE Fig. 20 U
bl 73} Zo] Rocatec system= 571519S 49 &
H A-ZI7L S7reR e, &90] SR A& & 4 3l

AT

Wegner(1998)= £4H9.5% HF) ¥-2]3} silane #2]7}
A 2ot Azt fZlAto] o AR EE F7HA71A]
2alodrtal B 18193, Wegneret Kern(2000)02 A2
Yol Al 110un EFrv YRR MEEAEH
Suf, AFAEIL 7P £t B2yl o Blatz 5
(2003)7} Sadan 5 (2003)2 MEEEAE &
21 AFERE AS7E 7P Eothy B usgich 2ea
Janda 5 (2003)2 Pyrosil-Pen technic®] A| 23 1o}
o IHEGTA S AEES ST 7HE antE
o] HiHolgtar B s}t

a8 #HARY] A9 SEM B %‘49]' éils}ﬂi
Rocatec AlAH o2 ¥
53 7 A2Ee] ¥ &
ekt

Panavia

r]o ru]o

Figil s
A o] 9

Table 2. Average surface roughness of Zir—-ceram core

Greup Average surface reughness(um)
Sandblast 0.39 + 0.13
Sandblast + 050 + 0.03
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Fig. 1. Roughness profile of Zir—ceram surfaces after
surface treatment. a) sandblast and b) sandblast
+ Rocatec system(Z=, 2008)

(b)

Fig. 2. SEM photographs of Zir—ceram surfaces after
surface treatment. a) sandblast and b) sandblast +
Rocatec system(X500)(2S2, 2008)
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Table 3. EDS analysis of Zir—Ceram after surface treatments

Elements (wt%)

Surface treatments 0 Al Zr ¢ Si
No treatment 244 0.82 74.78

10Qm AI203 sandblasting 27184 1.62 58.54 12.01
Sandblasting+Rocatec system 31.60 3.28 64.34 0.77
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Table 4. Shear bond strength of Sinfony composite resin
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Table 5. Failure modes of fracture surface after shear
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