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Figure 1. Plasma deposition system for polymerization (a) and bicyclic

step—growth mechanism of plasma polymerization (b). esesseeeeesceseseees . 4

Figure 2. Schematic design for shear bond strength testing of the bonded

assembly . . . . . . . 5



ABSTRACT

Effect on the shear bond strength of resin cement to

IPS Empress 2 ceramic by plasma surface treatment

Lee, Seul Ki

Advisor : Prof. Min, Jeong—Bum, D.D.S., Ph. D.
Department of Dentistry

Graduate School of Chosun University

The purpose of this study was to determine whether plasma surface
treatment methods can provide a better bonding between the self
adhesive resin cement and the IPS Empress 2 ceramic.

35 specimens were prepared from the IPS Empress 2 ceramic. The
surface treatment of ceramic was used the plasma coating with acrylic
acid. The ceramic surface was divided into 5 groups : Control group. 9
% HF + silane treatment, Group 1. Plasma coating with 30 W, Group
2. Plasma coating with 50 W, Group 3. Plasma coating with 70 W,
Group 4. Plasma coating with 90 W.

All specimens were luted with self adhesive resin cement (Relay-X
Unicem) and were immersed in distilled-water at 37°C for 1 day. All
specimens were subjected to a shear bond test to evaluate their bond
strengths. The results of bonding strength were statistically analyzed
using ANOVA test and Tukey test (p ( 0.05).

The results were as follows:

The control group had generally higher the shear bond strength than

the plasma surface treatment groups (Group 1~4) and there was a
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significant difference on the shear bond strength (p { 0.05). And among
the plasma surface treatment groups (Group 1~4), there were no
significant differences ( p > 0.05).

The method of plasma surface treatment using acrylic acid on ceramic

surface was not improved the shear bond strength of resin cement.
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1. A% A=

2 AFo|A A AlA-2 lithium disilicate glass ceramicq! IPS Empress 2
(Ivoclar-vivadent, Schaan, Liechtenstein)®] HT Al ingotE AF&dal, A7}
Az #7 AWMERZ Rely-X Unicem (3M ESPE, St. Paul. USA)S Al&-3lt)
Z gl =ut AHl 2 Model UM 1000134-001A miniplasma station (PLASMART,
Seoul, Korea)S AH&3}$ T} (Table 1, Figure 1).

Table 1. The composition of materials used in this study

(é\g ,?Ctﬁrfé ) composition Manufacturer
Si0,, LiO, K0, POs, ZnO, )
IPS(%%{S%?S 2 A Ivoclar-vivadent
MgO, LagOg, AlgOg

) Dimethacrylate, Acetate,
Rely-X Unicem )
Methacrylated phosphoric

(448661) 3M ESPE

ester, Glass powder, Silica,

Calcium hydroxide

2 }J—?% a}

1) =4 AAE A=
IPS Empress 2 HT Al ingotE ©]&3t4 72 15 m, A& 8 mm, =

mel AAY AR AZ F, 2 T Y AN A0 ANES F§stac

2) =4 ¥4
rE =2 A

SR

2
N
i)

)

o] HAWLS #00 grit He]E Fhutol= FHolH 2 dAntsta



e Fgz=r 39 AZE sHA @2 $o®E 50 e  aluminium
oxideE ©]&3sto] 4.0 barellA 20% %t sandblasting g % 10%37F 259
A Asttt. 95% E4Fel Ultradent Porcelain Etch gel (Ultradent Products,
South Jordan, USA)S o]&3sle] 183 A 2] & Z/{HFE o] &35l Az 2
AZ 39 Y. 21 F Rely X Ceramic Primer silane coupling agent (3M ESPE,
St. Paul, USA)E o]&3to] 13 A& A & 1z A[ZAh

I~4a-2 k=t 39 A& Algd wow Fd=n 29S WAEY
4709 1FeE EFstad. Eexr 295 172 30 W, 2952 50 W, 37
70 W, 472 90 W= AdAste] =4 39S Ed=v 329 A sl
(Table 2).

—_

Table 2. Classification of groups

Group n Surface treatment Electric power

Control 14 No plasma coating(9% HF —> silane treatment)

1 14 Plasma coating 30 W
2 14 Plasma coating 50 W
3 14 Plasma coating 70 W
4 14 Plasma coating 90 W

E 3%—% AAG S 948, =4 mWel cl2E(AnThAE
g3tel #% 64 com, 5% 1, 20 W2 AAE AW ¥, ofausg

& 3.2 ccm, 10+ 3F ZF Add ¥2 30 W, 50 W, 70 W, 90 W2
Feon Tepxv g AE ARsHA
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(b)
Figure 1. Plasma deposition system for polymerization (a) and bicyclic

step-growth mechanism of plasma polymerization (b).

4) A42F7= A

Az AHME H2AS f&A WS A4 25 m, =o] 3 m?l silicon moldE
Aztstgeh. #d1 Ag® =4 9ol AlFE  silicon moldE EFA Rely-X
Unicems A XA AAHE mixste] F9 F  celluloid matrixs 45 &
Gl A finger press® st Fol FTHe AT FodL TEA
B %A Spectrum 800 (Dentsply, USA) 1-83ke] 400 mW/er = 4027 S5
% silicon mold A|A & thA] 40%3F FsTS AlgsA)

AlAE 7CEFToAA 24X &
(SHIMADZU, Japan)Z ©]&3}o] Ak
o] g3t wbsAlA7|ol Al FF % testing jigell AT L
cross head speed® A =7}t

=439t} (Figure 2).
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acy | ic < [nst ron

resin — cross head
Ceranic £« resin cement
block > cylinder

& Treated surface

Figure 2. Schematic design for shear bond strength testing of the bonded

assembly.
6) T4 &4

EAESL SPSS Ver 12.0 (SPSS Inc. Chicago, USA)S A}g3sled 95%
FogFo A one way ANOVA test®} Tukey testE A &3} 1o},



7+ o Hi AdAeAEE dETe 1632 MPa, 12 351 MPa, 27&
294 MPa, 312 3.26 MPa, 472 329 MPaZ U}E} (Table 3). &A%}
A AYE 3 gxto] ZHh=vl FW HEE 3 147 By folFoem
e AGAFAEE Yt (p < 0.05). E2h=nF 29 XME gk 14
T 1ol M e AGARAEE KA, 2vo] /Mg @ AGARAEE

Table 3. Shear bond strength (MPa)

Group n Mean *+ SD
Control 14 16.32 £ 2.95*
1 14 351 + 0.89°
2 14 294 + 0.42°
3 14 326 + 097°
4 14 329 + 1.82°

Different superscript indicate significant difference among groups (p < 0.05).



2 An FEA e st Bl FUIEtHA & AuAdI TR AEE
Zb= EA FEE digh ALgo] Frksla Yt Al FEE F T V| HES
o] &3 leucite reinforced glass ceramicsS %™ % (translucency), ™ (colors) 2

% &7 (fluorescence)©] A} ] o} 2} ‘?r/\]'@}ﬁrlﬁ ol AR, ZIAA A=)
e A FEE w& vos ddol Juk? olyd wdHS sy
7k A= AvAdS 2t lithium disilicate glass ceramic®] 725 of
AFEE 3l 9lom™| veneer, inlay/onlay, Crown ¥4¥b ojlyg} HAHF L=
A 3-9] Bridges ol = Ab&5 L gl

Hol e A7 JFE dz AREE HES AP A dAet HE

HAgol  glo] &2o] rHEH, Ao wid ad
1

A7E JAEAE AR AMES o83 T4 FHFAA = Bat
¥ A 7h deseh

238 ZA(Silica-based ceramics)2} 2 A|WMES A3 v A 7] A A

=

A% (micromechanical interlocking) ¥ 3}8+%4 A3+ (chemical bonding)oll <] 3l
o] Foj Wt EAke ol 8% AF APl =AY glassy®Ei crystalline 4ES
Aezog  Fola, EArARg t3d ZWHES wEY Hile FRAEE
T A4S B OH HANAY AFgE SN GFED Age olF 7154
-2} (bifunctional molecule) 24, =1¢] 4=4H7](-OH)¢F WF3-3le] siloxaneZ g+
(Si-0)& A8t A% FHAFES 53 st oz 4GP ojg e
T 7 e rAaY =AY X AWE Alolo] Fite Aj AEE 4T
F A FEET gy & 4 B4 T = 2de 29 sheAel 9,
#H A GAE Eete] ol utiAE ek gH A Wyl g At

A2 AEE T gep i

Zetznl $3 S J)A 2 F7] BREo] ZTekznl AEHdA wEHow



of
ol

| Ze=zv 9L %2 7bal(high cross-linking) S 7FA A a1, =2
NAA Amet setd o wjg- ehgd A g A s 0

ola g H(acrylic acid)> B33} 7254 A unsaturated carboxylic acid)el
&t 2AEM, 2 ol oA S 7HA I o], A7) Al Hb FjF
(addition polymerization)st A4 2 SHAEF} T 5 F(copolymerization) s}
0eFdt nEAE wrEol Wu? mAd oA daks o83t Zepxzvl wwW
A s, A FFAQ EoladAite] EA EA flod FAAHL, TS
2+-8-7] (functional group)?! 7F24-2 7] (carboxyl group, -COOH)E ZtA &
gl FAE 2RV g8 BH9 #&Uie ey AFRSs T
ATk ®

Eohz=vnt SFA LA TR XéE% oy 7HA MFE T 2A7]duA ¢
s FW/EM)H B A7 dow, d7duAe sade] 571 &5
FolAE AFE B X471°ﬂ U sE @ Eebz=nt 2wz Ay
TxEo GEAA & £ a, WS AP A7 sk substrate?] EH
Tz FEFs A F doerg AFS s dde ArlduA Fa e
4 W o) Aol A Zepzup Ao A
TFEE E9S 924 st 30 W, 50 W, 70 W, 90 W Z7 ofgolA

-

=5

ofj

L

L

-

44 272 Fy¥ss 4ol Aotk

A9E AP a8y g FYH ZHCAME 238 B4y AdAYE
Aldgg dizatel e e AdAFAEE HAT (Table 3). o3 o] f+=
A FWe gk ofa At FF A= dig Frhrh o] TR A KXY
o @ AyZtEw ko ofd uigh Fr1H dFe] Had AR AlnH
=Ast G AWE Apole] Age 7AAH Ay ety A4S FalA
oo XAw  Fetxnl ®W A WHe =A 9ol roughness’7t §1E
UL(ﬁlm)/l 2 FFA7E A AA Ad glo] s Agwks FA4

g AL, 7IAA s BT
Fog Agdct. ugd gdow ZE=Ent W AY ¥ =AY W
72 7] (surface roughness) ¥3}ol]l ek A7} Tl A A4 3psh4 A4

H
2 o] AHE o4 F 9 XPS(X-ray photoelectron spectroscopy) 213}



= ATR-FTIR(Fourier transform infrared by

0

PATEE B @ 4

attenuated total reflectance) ¥4 o] F714go w2 Had Ao ALRHU BT

S

T g9 U AWE Fiw Alolo] sty Agto] ofFgu AL
Z=ASlel EA4E ol v HAst AEelnm FiFel #EUE &4 E
A U= dyA7E #5237 WE o2 AR ¥ Shim 52 HEg 190
poly-allylamineS ©]&3F Z&=v} 3¥ A2 ¥ hyaluronic acidE® ZA%¢E
A17171 $1381, EDC/NHS solution A 2l& &3 7t=2547]5 &3t/ A of7l 3}
kst = oA AF FF AR Zekzvt FHFe F47E 2

Al g = F7HAR A7l 2o Jow AnEd
28]3l, Tore Derand 52 =A}9] RF plasma spraying< ©]-&3}¢] siloxane

Ald o] HMDSO(hexamethyldisiloxane) & 3™ &g #WHo] Eiloju) Aehs

o] &3l ¥ A WHET ¥ & AFAEE ¥4 & £ Jdda Ak

uEbA FE olE S8, Ze=n W AZE A Ea

ALE ol&ste= Wil dE A7 28 SR AR

E

= siloxane
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