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AzsYote} HRAAUED AGAFHEE

CAD—-CAM Al~"lo 7 A|Zs A& 10mm, F74 7Tmme A ZFYo} &= =%
Hell X232 E  etching system(ZSAT), air abrasion, tribochemical
silicacoating & 2-§3 & #x A9 AWIESQ Panavia F 2.0, Rely X Unicem,
Superbond C&B ¢} Hot bondE &3S wl Al Fage] st A4 A=
U

1. A2FYo} AlHe| A 234 E AF AHgHS 482170 A3} 1A17F, 3243
A2 gt o mls] 241 A 3
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2.00] 71 F& AdAdId 7 =S WP o Unicem, Hotbond Superbond
o] &A= F7tsk k. Superbond$®t Hotbond +e] -9]8t Z}ol= 13
t}. (p>.05)
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o. As 9 %9y
1. 9745 2 94
1) APAA 2]

WA A AZ23Yol 8 (D max Natura Z—-B2018, (DMAX Co.,
Daegu, Korea)2 Trios CAD—CAM milling machine (Trion Z, Dio, Busan,
Korea)& ©]&s3la, tolotz AAY| G2 B3 d49 H95 Avtsto]
140 708 A5 10mm, x°] 7mm 9 5% A= o} AlHE A&t (Fig.
D. AZE £ 1500ClA 2 AF Adekqiar, 1918 & A #A1A 218l
et A of 20 3 a9 AlH F FRTE Aol

7h A23X E A A A8 A X8 17 wE va

A A=z ol AlHe] ot ZWAY APew EAY AE 2
v 252 23sle] FA7l gNe A=ZFA E etching system (ZSAT:
Zirconia Surface Architecturing Technique, M&C dental Co., Eunjin Chemical
Co., Seoul, Korea) & AHg-38to] W] 31+ wf A3}, annealing o &35
H7] g8k Aol o]FoFeh +& R o® 9.5% %A (Ultradent products,
South Jordan, UT, USA)& 25TCelA 3 A+ At +, ZSAT (Zirconia
Surface Architecturing Technique, M&C dental Co., Eunjin Chemical Co.,
Seoul, Korea)& ©ol&3te]l 1 Alzh, 2 A7k 3 AIRF 2™ A@lsh 73 1 AR
2AIZE 3R A2 A E AF HeRlE AFE-SE ¥ annealing dH& A% doE
et 724 o Al A 3 R AAsin A W 2d AEE W
TAPAAE @7 (YOSHIDA, Tokyo, Japan)& ©]&3te] x200, x1000 &=

al
SAsIsty. ®2de FEER FIE Y EMAX  (HORIBA, Kyoto,

Japan) &9 Alg3dte] EA39A Tt Annealing < 4H$E &3 U AHFEA
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AAZ 918 W ow AFAAS 1150CelA 1 A7k dAgst & 7 ws)
S e i=

il

Y. ZSAT ¢ Air abrasion, Tribochemical silicacoating system °.=
Azzcl NEL EWAEE so] AUE A7 AS AWE AHY
Hw A%

m

Air abrasion & ©]&3% XWA 2= 50um KavoRONDOflex plus (Kavo,
Biberach, Germany) & AlHCZHFE 10mm "o AgleA] 15 %3t 3bar 9
d€or W FAFSFST. Tribochemical — silicacoating/silane  coupling
system & ©]&3F ¥HA2]= 110um silica coating ¥ aluminum oxide (Rocatec
Plus, 3M ESPE, St Paul, USA)E 10mm ¢ AglellA 3bar o ¢ = 10 %7+
Fd ZARSIATE sdE AWME JHAAWES @45 9@l Aquasil putty
(Dentsply, USA) & Index #53dtod A5 bmm =°] bmm ¢ €&5F2 AHE

=9 e FAs3a, 3 7HAN9 dx AMEE ARl old T

oft

P XA MESR] Rely X Unicem U200 (3M ESPE,St Paul, USA) 9} °] 533

2
g% AWEQl Panavia F 2.0(Kuraray dental, Okayama, Japan), A7}% %3
A7 Al EQl Superbond C&B(Sun medical, Moriyama, Japan) 7} AR5 §] 2™

W EQ!I Hotbond (Dental Creativ Management GmBH, Meckenheim,
Germany) & &7 AR&SESith. dEZQ Putty index UWHFE  AIWE

Fhskglom AME Aol 5.0kg FE A FAYHE Tete] #dwt

l

O



Table 1. Materials used in this study

Materials Type Manufacturers

ZSAT Hydro fluoric acid, M&C dental, Seoul, Korea

Nitric acid compound

Rely X Unicem Self etching 3M ESPE, St Paul, USA
Panavia F 2.0 Dual curing Kuraray dental, Okayama,
Japan

Sun medical, Moriyama,

Superbond C&B Self curing Japan

Dental Creativ
management, Meckenheim,

DCMhotbond Heat curing
Germany
Table 2. Compositions of resin cements
Materials Compositions
Panavia F 2.0 10—methacryloxydecyldihydrogenphostphate (MDP)

Paste A: BPEDMA, MDP, DMA

Paste B: Al-Ba—B—Si glass/silica—containing composite

Rely X Unicem Methacylate monomers containing phosphoric acid groups;
methacylate monomers, silanated fillers, alkaline (basic)filler;
initiator components, stabilizer, rheologic additives

Superbond C&B Powder: PMMA  Liquid: MMA,4—META

Catalyst: Tri—n—butylborane

Abbreviations: BPEDMA,bisphenol—A  polyethoxydimethacrylate;, DMA, dimehtacyate; PMMA,poly (methyl

methacrylate);, MMA, methyl methacrylate;, 4—META, 4—metahcyloxyethyl trimellitate anhydride



2) A23Yotet AHEZ AGEAFZE
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3

Fig. 1 #} 9] Universal testing machine (Instron3366, Instron corporation,
Korea) & ©]£3}°] crosshead Imm/min & o|5&E2 AWzt AGAdTYEE
sttt AzE A2FYol Al 10mm A5, 5mm Zo]2] o] = v

of e F A=zuolst AWE AWl knife edge blade & fIAA
Az sYolel AMEYE EeE= HYe AdddA s ST A= o}
ANBE AAATI= HE -2 test base clamp o 13RI 1000N
2EAS ARESIATE Al AgE Ao AFMESE A2 sy ol AR, s AWE
o] F=o] A7 AlHE AdTelA Al glsksioh

1

Knife edge blade

LTI

g T

zirconia

Fig. 1 Zirconia specimen with resin cement attachment

3) A& AW

H

2 e vaey

Universal testing machine (Instron3366, Instron corporation, Seoul,
Korea) & ©]&3to] A=Zxyofgl AHMER dAddddE =

S ARV, ST, WA $AsAL BAel EAs:
o E wa FAsgle #Ee FARA @A (YOSHIDA,  Tokyo,

4 F Az



2. SAHE 24

Az 242 SAS 9.1 (SAS Institute Inc.,Cary, NC, USA) & E3l o]Fojx o
w XA 0 F Levene's tests F3ll 2 1Y A S EEsT (p<.05)
SHAEEA] ¢ 79 Welch’'s ANOVA & %3 4719 AIRIE 71

o o] ME FoA A=A 9 oF-E HIIelth sdE AMER AHeld ol
= A% 7 mkg zpol7t le=Al o= one

way ANOVAZ #lstgich AWE 2700 f9)37h Q= 45 7 48 # o &

o
1o
=3
e
_>|4_|4
L)
oL
rE
=2
o|
Shid
©
_0|L
rr

E7F 8l 2E Al Al86F 21 Bonferroni correction(p<0.05 /n, n: 8|3 7§5)

2 ol gstel Wy Py AYsHt.



1. 2 3

7}, EAY A2 FAE etching system (ZSAT) 7o A8 vlw
925CeIA 9.56% EAF Ast A2 7ol AlHe XA X232 E AHAEH
o7 717 1,2,3 A AHEd A2FYol AJH FALAAIED|H FIAFHN S

ek 2o (Fig. 2)

Fig. 2 A. SEM image of zirconia surface after HF etching (x1000, x200) B.
Zircos E lhour etching (x1000, x200), C. 2hour etching (x1000, x200), D.
3hour etching (x1000, x200). Zirconia specimen with 2hour application of zircos
E etching system showed most rough surface.
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Y. Annealing #3 ¥ X 22340} A|H H#

Furnace oA 1150CoA A2 E 3 o] o] 1

2l 3D optical analyzer & o|&3lo] H AAVE =4
1

Bl w3}tk Annealing & %W ARV|E= AIZE ol Aol AE 0.539,
2 AIZF AEld oM 0.638, 3 AIZE A e o= 0.539 2 SAEHAT
(Fig.4)
A.
B.
C.

Fig. 4 SEM image of zirconia surface after annealing process. A. lhour etching
(x1000, x200), B. 2hour etching (x1000, x200), C. 3hour etching (x1000, x200)
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t} X234 E oA A|A®I(ZSAT), Air abrasion, Tribochemical silica
coating system S22 FHAF7} o]Fo7 X=3Yol AH AHNES
AN B AGZFAE 58S T8 AW FFY vjmw 43

i 2]g]dk x| 23740} Al#He] Panavia F 2.0, Rely X Unicem, Superbond
C&B, Hotbond & &8t} e A3 A=E 54 43 &2 217} 3.77MPa,
7.42MPa, 16.15MPa, 16.08MPa 2 7= 3lt}h. Superbond C&B oA 714 &
AdASd 7 =7 452027 Hotbond, Rely X Unicem, Panavia F 2.0 <2 %
54 27F A=Ak Superbond C&B ¢ Hotbond 3+ A8 4 o & {0 &yt

zlol= AT (p>.05).(Table 3)

=]

Table 3. Mean average and standard deviation for shear bond strength(MPa) in

ZSAT group

Panavia F2.0 Unicem Superbond Hotbond

S (MPa) S (MPa) S (MPa) S(MPa)

1 3.01 7.05 18.36 19.05
2 3.97 8.52 15.83 14.07
3 3.04 5.77 15.68 18.45
4 4.58 9.36 14.48 15.15
5 3.65 6.92 13.80 21.45
6 4.60 6.74 17.82 7.23
7 3.20 8.22 17.85 22.05
8 3.65 7.84 14.85 15.14
9 3.03 8.52 17.85 18.45
10 3.76 7.18 17.95 8.18
11 3.73 5.08 14.98 18.10
12 5.02 8.02 14.36 15.70
AVG 3.77 7.42 16.15 16.08
SD 0.67 1.22 1.69 4.62

xS: stress (MPa : N/mm?)
*AVG: average

*SD: standard deviation

-12 -



Distribution of MPa

T
< o)
15
1 HE

hiPa

=

Hetbond PANAVIA 2.0F Superbond UNICEM
method

Fig. 5 Shear bond strength box plot of ZSAT group

Air abrasion ©.2 ZWHAHZE 3 FoM= g3 go] AdAgHEI =
(Table 4) Superbond C&B 9} Panavia F 2.0 & AFg3E A|H M= Ao}
F9g g o7k Yo (p>.05) Rely X Unicem ©oZ A3 Fold:
SARORE fFolgutetA e A ARt S UTH(pL.05).

-13 -



Table 4. Mean average and standard deviation for shear bond strength(MPa) in

Air abrasion group.

Panavia F2.0 Unicem Superbond

S (MPa) S (MPa) S (MPa)

1 7.29 4.57 6.12
2 7.05 3.69 9.32
3 6.73 5.95 6.47
4 9.47 5.74 8.59
5 7.36 5.18 7.34
6 6.49 7.23 6.36
7 7.02 4.84 6.40
8 6.68 4.18 7.02
9 7.95 7.99 6.79
10 8.45 7.94 6.68
11 7.24 5.74 6.28
12 4.83 5.48 7.72
AVG 7.21 5.71 7.09
SD 1.13 1.39 1.00

xS stress (MPa : N/mm?)
*AVG: average

*SD: standard deviation

- 14 -



Distribution of MPa

LT T T

IPa

| I

PANAVIA 2.0F Superbond UNICEM
method

Fig. 6 Shear bond strength box plot of Air abrasion group

Tribochemical silicacoating EHA2]E Al&sE -9 Superbond C&B ©lA]
6.06MPa, Panavia F 2.0 °lA] 6.00MPa, Rely X Unicem 4.93MPa ©°.%
Aoy FAAUAY 7 dHd AWMEZ AdAdHAEe] SA A A
ojgatst xloj 7} WAE X 2t} (p>.05).(Table 5)

N\

Ho
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Table 5. Mean average and standard deviation for shear bond strength(MPa) in

Tribochemical silicacoating group

PanaviaF2.0 Unicem Superbond

S (MPa) S (MPa) S(MPa)

1 5.23 4.99 5.60
2 5.96 3.99 6.25
3 6.99 4.72 7.80
4 5.85 4.42 7.64
5 5.34 6.60 4.15
6 6.81 4.96 4.37
7 5.17 7.75 5.91
8 5.76 6.06 6.09
9 5.04 4.35 8.71
10 7.05 4.05 6.10
11 7.65 2.95 4.45
12 5.03 4.26 5.69
AVG 6.00 4.93 6.06
SD 0.90 1.30 1.42

xS stress (MPa : N/mm?)
*AVG: average

*SD: standard deviation

Distribution of MPa

(el

T :

PANAVIA 2.0F Superbond UNICEM
method

Fig. 7 Shear bond strength box plot of Tribochemical Silicacoating group
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MPa

18

16
14

12

M Panavia

10
B Unicem

H Superbond

A O o

N

Etching Rocatec Air abrasion Methods

Fig.8 Comparison of Mean force value in MPa.

|o

Rely X Unicem®} Superbond oA X232~ E o3 AHgld Ao EA7
#® gosutsl 2o ANATNLEs =4 849 Panavia F2.0S AF2-sh

749~ Air abrasion @3t Ao 7 w2 A A3 A& yeRY o

o AR ARz AP W TR

A2 FYote}l Zt AJHE #3F AGAFIAEE S43 & F-PS SEMOZE
#Hog3 d3t= b2 29l (Fig. 9) Panavia F 2.09F Superbond®] ZA-$ £
9 2} 53}

s3], G Hsta 9] F74A 9pgel @7 thebuth Rely X Unicem ) 2% 4
37b F9 5h @gol9lor], Hotbonds ATHIE W9 shalgpge wal ¢
S Qe seld & glglth

L)
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Fig. 9 SEM image failure mode of zirconia surface at x50 magnification.
(A)Panavia F 2.0, (B) Unicem,(C) Superbond, (D) Hot bond

Table 6. Failure mode for each group (Zircos E etching system)

Resin cement

Failure mode

Panavia F 2.0
Rely X Unicem
Superbond C&B

Hot bond

Mixed
Adhesive
Mixed

Cohesive

- 18 -



V. 2%

AzsYoele] 1A S8 vFeAw CAD-CAM W& o] &3}
Az o] A& E A =Yool AA Mgtz Qlete] WA= X|otete] FHOR
Aopeke]  FAE A RTE FeEA wFoAa 3tk Vojdani el
olstd CAD-CAM system °. =2 A|ZE A =2FYo} F£&HES WHA ZHZHo|
254.46(£25.1) pm, WA 110.77(£5.92)um < Hlef| 8] lost was
technique W& ©]&3to] A&ets S59e WA A2 88.08(£10.67)pm,
W k4e 76.90(+£10.17)um 2t Btk CAD—CAD AlAvlo 2 A ze
FEEol mAA e o8 AR FEEZEG FGRFIre] A7) Wi

E Aol Sttt oA om gk whF-9elA  zirconia I E
Aokgle] Aol FFHakA Aok webr A 23yolel Aofgle] HAFPEE
o] ol o]FojXar lrk. Aotsle] {AHE T A=

o r HHES xHAY Wy Adst AdES AFES AAsE ¢ dth

Agsrslom A2 A tetragonal form o] AwjAQl ol w3 Az Fo=
tetragonal form ¥ monoclinic form ©] A ¥t} i)

HoAgod x=ZFA E AP AHEHE AL35te] 3D optical analyzer =
R2AAAYIE ST A9 A=23~ E AP AEHE 1 AR AE3E FelA=
FHAAI(Ra)7F B+t 0.562, 2 A7F H2gk o= 0.683, 3 AIRF A
TolAdE 0532 22 FAHAGY. A=23dole] WA SHE It

-

X
o LA
K
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¢

Frel A AP & IAEshs =4 AAE A% dAA] dES st A2
d A7 el 1 AR 2238s w(0.539),
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Abstract

Effect of zirconia surface treatment using Nitric acid—Hydrofluoric acid

compound and the shear bonding strength of zirconia and resin cements

Jin—Hyung Cho

Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Keun—Woo Lee, DDS, MSD, Ph.D.)

Results using Zircos E etching system (ZSAT ) which is one of the surface
treatment methods in zirconia showed optically observable changes.

The following conclusions were drawn;

1. After application of the zircos E etching system on zirconia specimen,
surface roughness value after 2hour etching was higher than those

after lhour, 3hour etching on SEM images.

2. Among zirconia specimens cemented with resin cements(Panavia F
2.0, Unicem, Superbond, Hotbond), Panavia F 2.0 Showed the lowest
value. The shear bond strength increased in the following order;
Rely X Unicem, Hotbond and Superbond C&B. There was no
statistically significant difference between Superbond C&B and Hot

bond. (p>.05)
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3. Superbond C&B, Rely X and Unicem on the treated with zircos E
etching system showed higher shear bond strength values than those

treated with air abrasion and tribochemical silicacoating system.

4. According to failure mode of interface over cement and zirconia
surface, Rely X Unicem and Hot bond showed cohesive failures and

Panavia F 2.0, Superbond C&B showed mixed failure.

Within the limitations of this study, clinical application Zircos E etching system

in zirconia restoration and its success rate should be further evaluated.

Key Words : Zirconia, Surface treatment, Hydrofluoric acid—Nitric acid compound,

Resin cements, Cohesive, Adhesive, Shear bond strength
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