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Table 1. List of used materials.
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a7 €k ole A é—Er T WolsAd Qe v
g ol Ed o3 Ao w, A2 1o} Fw
of obF W A v AYA flo] AL 4= 3
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Material Type Main composition Manufacturer
Rocatec Pre 110 um Al,Os
Rocatec Rocatec Plus Silica cont. 110 #m Al,O4 3M Espe, USA
Espe-Sil MPS silane
Methacrylated phosphoric ester, methacrylate
Base paste monomers, silanated filler,
RelyX Unicem initiator,stabilizers 3M Espe, USA
Catalyst paste .M.efhacrylate .HllonOIIlf?I'S, alkaline filler, silanated filler,
initiator, stabilizer, pigment
Paste A BisGMA/TEGDMA dimethacrylate polymer, amine,
RelyX ARC photoiniator, pigment 3M Espe, USA
Paste B BisGMA/TEGDMA dimethacrylate polymer, peroxide
84 ChSHA T B R | ST astalx] 253 23, 2009
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Fig. 1. disc-shaped zirconia specimen.

a

Fig. 2. Scanning electron micrographs of

paste(original magnification x 1000)

a, 1 #m diamond paste, b, 50 #m diamond paste
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Zirconia

g %, 1500C oA 2 AlZHE St 24 o o 7HE
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T A UL 1 me] To]oEE v
2, E 02 #2850 e E}O]O}EE oAaz
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Sto] Uz ¥3 24 1374 F 89 A8
153} 9} (Table II)
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Fig. 3. Resin cements used in this study; RelyX
ARC and RelyX Unicem.

438 & 4024 FFAdAT ol d5H
AW o9 R Aol P AJHEZE No
15. 7134 Z= 73] AAT F 48413F T4
AFARA -5 S48 HFig. 4, 5).

3 MEHHEEdEo &Y

Fig. 4. Bonding

resin cements to zirconie

specimen.

Fig. 5. Completed specimen.

Table II. Summary of shear bond strength with combination of surface finish, surface treaments ani
resin cements.
Group Surface treatment Surface finish Resin cement Mean(SD)(MPa) Duncan grouping
1 Rocatec 50 pm RelyX Unicem 14.81 (1.27) A
2 Rocatec 50 pm RelyX ARC 9.76 (1.70) B
3 Rocatec 1 pm RelyX Unicem 7.86 (1.13) C
4 Rocatec 1 um RelyX ARC 3.72 (0.66) D
5 No treatment 50 pm RelyX Unicem 1.56 (0.84) E
6 No treatment 50 um RelyX ARC 0.61 (0.32) F
7 No treatment 1 pm RelyX Unicem 1.52 (0.24) E
8 No treatment 1 pm RelyX ARC 0.35 (0.15) F

Groups with same letter not sibnificantly different at P>.05
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Table M| A W= nlo} o] WA, TH <
o}, AME £579] Aold) whE Ha7twd s}
of A iy 139 A7 E7} 14.81 MPao 2 7}
4 A Ve o, 2509 A A ET}9.76 MPa
o7 o A Ve THp<.001). A4
o W= 1:to] 7HE =A vEhgon, 2530 o
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wo® A vEston, 37t o =
vEbgon, 4t0] g o A Vel 1
i 63t 8ol 7Hg WA vEksth & 1
Rocatec + 50um + RelyX Unicem)] H27F%7}
Vg =A Ueston, 6o + 50um + RelyX
ARC)7} 87 (no + 1+RelyX ARC)9] A&7 w7}
M YA JERg T AR S & 4 Sl

T3k ARIE FHRERE AEEY Ty o
So] wE F 43tdlA 5 RelyX Unicemo]
RelyX ARCHU} A3 =7 =A eyt

1L m AAZ1E 7HA 2, 2718 A& ¢ Al 2
T3} 4512 7ZH7) 7.86 MPa, 3.72 MPa® 1,3 -
Hlal] VA vERsE o 01% =274 A2 5 84
&2 58 o HElA = R =& AT
& et

Al 53 Al 63-2] RelyX Unicem Clicker A] %l
EE ALE3 A, AT E 152 MPa, 1.56
MPa= W AZA 7| Adaglo] Al Vel o
F2 2171 9tk T3 RelyX ARC AHIE = A}
EH A 78 T v W ARAEE
BRIt w2 AR 6] dagle] =)
g A Wy Azsole} dxl AlME] A
PAEE FAANT= Ao ey

%j%%‘ AR EE p<001e| 4] 23t 2fo] &
ZRHRE p<001 A £
< ¢ 4 Al kA Qo)

14.81

9.76
7.86

I 3.72

50micron  Rocatec + 1micron

5 5 &

S

Shear bond strength

o N & o

Fig. 7. Shear bond strength of 8  groups.
(»+p<.001)
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Table III. Results of three-way ANOVA

source Typelll s.s d.f MS F P-value
corrected model 2515.504(a) 7 359.358 401.848 .000
intercept 2625.035 1 2625.035 2935.421 000
R 1675.326 1 1675.326 1873.417%** 000
fm 286.676 1 286.676 320.572%** 000
cement 208.299 1 208.299 232.929%** 000
R * um 261.359 1 261.359 292.262%** 000
R * cement 80.936 1 80.936 90.506%** 000
Mum * cement .796 1 .796 .890 .348
R * um * cement 2.113 1 2.113 2.362 128
error 85.849 96 .894
Sum 5226.388 104
corrected total 2601.353 103

a R square = .967 (corrected R square = .965)

Table IV. Failure patterns.

Groups Adlllesive WXed Colllesive

failure failure failure

1 0% 53.8% 46.2%

2 0% 100% 0%

3 23.1% 76.9% 0%

4 46.2% 53.8% 0%

5 100% 0% 0%

6 100% 0% 0%

7 100% 0% 0%

8 100% 0% 0%

AHE SR ohE do2-E ahs p00144

H

]

2 TE Rl

r

2718 AP E oA 2 S BT Adhesive
failureo] Aok A2 olE 2yHd A g
% RelyX ARCE # 23l -4 Adhesive failure
I} Mixed failure®4yo] &=t T8 27}
9 2] ¥ RelyX Unicem© & A2+ A&
Cohesive failure3} Mixed failureo] }e}ytt} (Fig.
10, Table V).

T2 3y

Of

A#Hg A gehy B84, A g
W WA S ENo R Xig fHA R v
3 ol 4= k. A AmA @77} Eolx
F4o] g ARTA RAR AETI}
e A A7 AR A s
o Ba7}elE o]4-9 IPS Empressi} oH

o
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a

Fig. 8. Failure patterns.

a. Mixed failure, b. Adhesive failure, ¢. Cohesive failure
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How FEI Ayt FHgA 15 m A S
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The Effect of Surface Treatment on the Shear Bond Strength of Resin
Cement to Zirconia Ceramics

Seung-Hyun Jung, D.D.S., Kye-Soon Kim, D.D.S., M.S.D., Jae-In Lee, D.D.S.,, M.S.D,,
Yu-Lee Kim, D.D.S.,, M.S.D., Ph.D. Jin-Han Lee, D.D.S., M.S.D., Ph.D.,
Hye-Won Cho D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Wonkwang University

The aim of this study was to investigate the shear bond strength between zirconia ceramic and resin cement according
to various surface treatments.

The surface of each zirconia ceramic was subjected to one of the following treatments and then bonded Rely X Unicem
or Rely X ARC resin cement; (1) Rocatec system and 50;m surface polishing, (2) No treatment and 50um surface polishing,
(3) Rocatec system and 1um surface polishing, (4) No treatment and 1ym surface polishing.

Each of eight bonding group was tested in shear bond strengths by universal testing machine(Z020, Zwick, Ulm,
Germany) with crosshead speed of Imm/min.

The results were as follows;

1. Rocatec treatment groups showed greater bonding strengths than No Rocatec groups. There was significant difference
of among groups(P<0.001)

2. For Rocatec groups, 50um surface roughness groups showed greater bonding strengths than 1ym surface roughness
groups.(P<0.001) But for No Rocatec groups, There was no significant difference of among groups(P>0.05)

3. Rely X Unicem groups showed greater bonding strengths than Rely X ARC groups. There was significant difference
of among groups(P<0.01)

Within the conditions of this study, Rocatec treatment was an effective way of increasing zirconia bonds to a resin
cement, even in the case of self-adhesive resin cement.

Key words: zirconia, Rocatec treatment, silane, self-adhesive resin cement, shear bond strength
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