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It was investigated the mechanical properties and biocompatibility of cold isostatic pressed stabilized zirconia com-
posites. At the zirconia block, whick contain CSZ (CaO 10 mol%), the value of Vickers hardness and bending strength
were about 788.6 H, and 627 MPa, respectively. After sintering, properties of the sample measured by X-ray diffraction
(XRD, Rigaku, D/max Ill, Japan) patterns, 3-point bending strength (H-10K, Hounsfield, U.K), Vickers hardness (MXD-
CX3E, Matsuzawa, Japan). And surface image were analyzed by field emission scanning electron microscopy (FE-SEM,
JEOL, JSM-6700F). The binding force was enhanced by plasma process. Before plasma process the contact angle is
45° but the contact angle of after plasma process is 17°. The shear bond strength of before plasma process is
25.59 MPa and the value of after plasma process is 32.27 MPa, was enhanced. In the Agar diffusion test, it is confirmed
that all the materials which is used for the test are noncytotoxic.

Key words : Partially stabilized zirconia, CSZ, MSZ, Dental artificial tooth

M B
Il 23L|0Hzirconiajs 2=0 w2t AFTEIF Heh=H|,
A0 ME AR A (monodlinic) BETEE ZA=Ch <F
1,000°CHAM X[EZLIOk= HUEH (tetragonal) 2ZYTEE
olgict. ojmf RulJt F5HH W2t Aoz T s
3~5%2| 2ol #sit ghysict o] FUHEEE QIsiA Z&O|
HrSI] RIUE AZAE HE 4 A B 2k
AZAME ©I| QM CaO, MgO, CeO,, Y,0, &<
MEIES OFNSINE &TIeHA EICt. O|FEH FHSME AUt
o AR20ME A 2F¥E LEs RE 72283 X
2 3L|0kpartially stabilized zirconia, PSZ) 2f1 i, F2¢t
M3t X230k & orgael FUEA dFFTIt S=0iM
SXiEle] #Eo| fleH, QFoM sHEol JisHE o FLEA
oM TAFSAIZ AFO| sl Sa| WA QlsiM lshs 2
2278 anNoR ELSICPY. M2 2EerdEt XEDL
Ot 2= ZT(bending strength)?t 58HH, ZFE(Vickers
hardness)?t 21 LHEM (thermal resistance)0| QUCH?. EES
X230 GNE80| i 2 Mo MEZE AGoM

™

(=]
.

x|t

CieFet

I:H:lol_

*RUQUAZTY XL sychoi@yonsei.ac.kr
kmkim@yuhs.ac

jd8 7HRH w2

YzEky FAIRIS W Lsfs orN S
4 5 248 YEX

g, 1ZE 3 IHES| Linkake
7}7(]_“:_‘_6-8)_

2 S Pechini procesll 2fs HUE QFY3Et X232
OFE AME3I0f HMZBH X220} S50f thef Bl A2t
o| EHEA 4 XO|E B0l 7|E MEEL ZEEE ¥
717] 2N B2t=0F MEE HAl F HPHYEE FF5I10
S BRISIZICH 6t X|Z2TL0F 282 24 SEAE %
I EMAECE ML E4F Thednt B fIsidol
g HIE AASIC

|
=
o

EAM

mo of

o
=
[=)

[T

Al
=

ne

I

XlzzLo} 22 Y
=2 azo| HUPNH ZFTXE XU XE3Lot 2AE
RZ5E7| QIsh BRI (Pechinifd @ 0|25 omM, 2H|2| SH
(mol%) @ 54 (calcination) 28 HEIAFH E|&Q| ME|If &
OFY3} X|2ILI0 BHIE HZ5IACE. QFEHH|Cl

= 5%, 8
H, 3th SE0| ME PHS lsP| fAshM oEEHZ
Ca0, MgOE ABSIZIT, BRE 22t 520 mol %2 WISIA

74 900~1,200°C 2 HRI0|M StASIHCE A0 ARRBE &



2IZ ok oryel K=o EEE SM W WHEEKI(): CaO, MgO 2F35| XI2ZLO} 167

IR ZrNO,),-3H,0 (99.9%, Terio Corporation, Qingdao, X 23L0} EE M=
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Fig. 1. Schematic diagram of experimental procedures.
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Fig. 2. XRD patterns of (a) CSZ, (b) MSZ block.
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Lysis index2 T8f1l Response indexZ& 7|Z5tCHResponse
index = Zone index/ Lysis index).
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Fig. 3. The size distribution of partially stabilized zirconia.
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Fig. 4. FE-SEM image of CSZ (CaO 10 mol % : a, b) and MSZ (MgO 10 mol % : ¢, d) block. (a), (c) Before 2 sintering, (b), (d) After 2m sintering.
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(ﬂ) Table 1. Thermal expansion, Thermal expansion coefficient of CSZ,
MSZ

= -—0——- Ccsz . Thermal expansion
% 200 | .“”"9_ MSZ Sample Thermal expansion (%) coef‘ficien?ﬁ/K)
£ CSZ 10 mol % 0.81 9.04x10°°

<

© s00| MSZ 10 mol % 0.71 7.91 %107

b
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g 400 | Table 2. Solubility of zirconia block
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Fig. 5. (a) 3-point bending strength, (b) Vickers hardness to change
mol ratio of stabilizer.
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Fig. 6. XRD pattern of CSZ (CaO 10 mol %) block.
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Table 3. Results of emitted radiation

Composition Uranium-238 Emitted radiation
210, + CaO
10 mol % 0.019 mg/kg 0.0005 Ba/g

CSZ 10 mol %0lAM 627 MPaZ Z1RF =A LIEHD, HIHA
AEZE CSZ 10moi% EE0IAM 7886 HE =H LERCE
(Fig. 5). 1,100°C oM AZE CaO 10 mol % 23} X =22

Lo} E29| XRD pattern S EQIBH 21}, Fig. 61} 20| §
2 (tetragonal) XIZBL|0} A2 ZRISIHCE Fig. 4 2 2%t

AZ W™, T SEM image®}l #0] &F F, UKt size= SISt
QXE aZo| OE ST Sl B 7IBke HAR B
7t B7tet] RXHE =HE LIERAO 1,100°COIM 7[AH o
20| THe ULt

Table 12 BYWEAS SUESO| CHE A0, 38 =
& Z=It W ZiE CSZ, MSZ 10 mol %8| ZESE 50~
950°Ce| 2=TI0IM A#SIZCE CSZ 252 0.81%2 EH
8, 9.04x10°K of SUHASE LIEELASH, MSZ E5
2 0.71%2 YYEE, 7.91 x 10K SHEAH,E LIERICE

Table 2= 3188 ST A& ZIOIC} I1SO 6872:1997(F)
8480 RFTAS B 100 ug/em? OSIR & HEO| AR
El CSZ ES(Ca0 10 mol %) 91.40 pglem?z 22 FHEH
o +X|E HESIFH.

Table 32 WEEE LA AFZD0ICH 2 A ?2t
B Sff4e Mol XY EN |2 FEERICL TR
mo| ARSEOICE ISO 6872:1997(E) 8289 27F X2
uranium-2382 AFSZO| 1.0 Bg/g OISIOIZE & H-F0f|A
HMZESH CSZ S2(Ca0 10mol%) o WEEE YA
0.0005 Bg/g2 2 2720 ZEESIIC,

Xz3Llo} Fojet HL|Ol =4 Ato[e] HEUE

"5z 53

Ezt=nt Mel ™, £9| FEZ tolEHE Fig. 70 LERL
C. 7134004 HILol =8 SEA 2t =S dFRIE 4o
R 0|&sld X|2ZLot BHO| HIE & S EICh My
A x2zLjot BH ENie] BHFHO0| HoXH HAL0| S
7¥sp Elo| & Amziel FSE0| HX|IA ECH ojet #2
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Fig. 7. The contact angle image of (a) Before plasma treatment, (b) After plasma treatrnent.
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Fig. 8. Strain-stress curves according to the plasma treatment.

2lofl &et5i0 X|=2ZLjoF BHE th|2F JEfolM Zerxar &
= Mg & HILO ZME FJsIith SEf=AF A Je
HE2U2 4500 810 2| £ 17° & HELUT o2t
2 ks AX JIS2A0M 200 HILIo] =X HGAl 2O
Qb HILO] EXf2te] EHEHAE KtAIH F AW ZeH0|
oA EChE AS 2n[Eht. T2t MEZYE A"E Sl

Zeo 5718 HelsiCk

MeZE =4

X|23LIot Zojet HILIO] =X Alojel 2E =& &elst
7| 2t strain-stress curve® Fig. 80 LHEHLHRIC. 2Ol HEH
of Zxt=nt M2E & AED MSIK| 42 AlES| stress &t
O|7} ZHEZ|UCt O] 22 MPa TIRI2 EMIEH Axt E2t=nt
HE|E SHA| B2 AEEZ 23.59 MPa, E2IX0F MEIE B Al
HE 3227 MPaRE 2 25% Ol TEZAEZ7L SIt6Ith
SEHI01eF =X AW 7ol MHUE 2 °F 25~30 MPa
o2, & =X 7t IE ZTIt 25 MPa O0|IH HE Tt
S8t £X|0[C}. Fig. %= HILIO| =S| SEM EA4Z10|H, B
o YXel F7l= 17~22 umE LIEFITH

Fig. 9. FE-SEM image of veneer porcelain sample.
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=254 ME

NEZE T A SEQ HSo= Ho7t iy,
= ojy &It alEE &g & AU

NESY AE

M CHETO| severely cytotoxiclBHMESY), 24 2T
O noncytotoxicd Z54 glF) & mf, AgE Z=E ME=
noncytotoxickl 258 2S)8 EXUC

4 B

HXLHoZ NZES Mgt X2ILI0L FHE ety
of Qs XZZLIoF 258 BEN 7AIE d& L MA Hgf
§ HIHE AAIEH ik CR3at 20

1. XIZ2ZL|OKE QFHBIAIZ|i= CaO, MgO FEsta|e| &2
g Halel 4k ¥ 45 FEE 8% CaO 10 mol %E
OIS Z ARRSIHE I 627 MPa, 788.6 Hv 22 Z[CHgtES
LIERI2H, XRD =42 S510 HUFA peakEd &QIBISICE

2. HR|UHSZ &AJ5H X|2FLI0F M0 CHE 3185 25
T3 WAME AEES HASIRICE BEE Sz Alg Axt
ISO 6872:1997(F) 8.4&Q| RTEHLS BT 100 pg/cm? O3}
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E 2 H70 AEE CSZ E5(Ca0 10 mol %12 91.40 pg/
cm? 22 35HN ol #X|E DEESISICE. EE WA Al
AT} 1ISO 6872:1997(F) 8.282 87 EAE uranium-238
o LARSEO| 1.0Bg/g Ol5tZE, & ¢TI H=8t csz &
Z(CaO 10 mol %) LEE= YAMBZ2 0.0005 Bg/g2 2
TZEH0| HESICE

3. XIZZL ot E8 EHE E2t=nt M2l S8 s ﬂEI
= =42 :"*OP 23 SE=0F M| ™ 45%00M, M2l F
17°2 HOIMM &= AHZte| HEMo| FItei0] &gl=do| Skt
E|%AC EBt 253} HILO] ZXjo| ZE=EES &0IstY| fIsHA
MEZE 5F Ay E2EE0F M2 ™ 23.59 MPaolA, X2
F 3227 MPa2E Z=I} BII51HCT

4. HHMES HAO] Chs fsid HEE &olsly
MA ZE (biocompatibility) A& AAEH 2ot 2
E ¥ MESIA-RN H7F dSHEHE 0|85 BE F
£5 ZF S48 LERHX] ZUTHnoncytotoxic).
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