.M B

G2 AaeMe A= 172841 Fauchardel 23]
209 o]F S5 Al a WirtRA, AAATA
o2 Q3 w0 ExlYe], =AlQlde], dE
HE, 9x¢ AFA 2 AREATL Toll AHEH
gJopfs o m34 g3} vhokgt Mo A o] -&H 1l
T:'_.IQ) .

AR TA o] JALE B9 1886\ Land’t H &2
porcelain jacket crowns &/Ra o] F2, 19654
McLean® 2} Hughes& aluminous porcelains 7l
ulalgl o 1988 Sadoun©] In-Ceram®™S 7§25}
@31 1990ddl= [PS-Empress®st 19954l =
OPC®7} &7 ATt

[er

|

3o o

Ane SAE AnAT AARTAe] $52 0
W, usy] A$ee 249 Ay F5€ 38

>
Y
b
2
nlu
ol b

2

rr
i

=
u

32 @ -

o -

2 gelae A eg wole

o e

gy
oo
=

iy

ol

b
1o

o,
=
o
&
re

BRIgoR ¢
S RS S8l B&5F2EC] oA
A2 (all ceramic crown) & F2 A3
FIAE AFsn dot 2t A4
Au| g 71 v Az Folv 7
1Al Agte] Aol el FEH
A = 5 gk wpeb oz =) @A

£ g0

Rorfo

oLy
o

k1
2L

to £ oo ff ox

oo oy 4B LR oo
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hsled Fdo| Ao Agshs B4 7H 2
A So] iEo] AFRH T glon, HZ Bol A

& A g In-Ceram®, IPS-Empress®, OPC*
o] qlr}.

zole] Mo WA Aol 49| {2 4 7
of oJaf 7helo) whehr] cheFaiet e YgaFe
270l wet Anld] ek 237t B ok i
A AAR g} s A FEel 548 PR 9
Ao} 234 EAZ 2D A 2

S

g Be ¥l
e st Bt S T d7]de o=
e FA o] Qhp esan

Wz sl uheba Qzte] 1o 2 Ad &
Jd= RozH, ol AZdle M e Ul
= H| o] 9] 71 o] & AT FF(shade guide) 718
olglsw ghr} 156340 g} oy WY& FHA
oln] A@o] HZg Aol Apdo|t ¥ g EA7}
JeERflE Ao Ao miFAe AP 22, o

(¢

2 Axjete] AswA, B4 B A4, 191
e F9a Fg Fol o JIFS Lenh
gz oz A zjolo] AA HrE A 4 AE
Hast & F Qe 71717 R HATH R o]
23k 71712 3R A A (tristimulus colorimeter)
o} B33-2 970 (spectrophotometer) 7} ATt

A AgHoz EF ¢ e BAACdE
Munsell 4719} CIE E4A 7+ Atk Munsell £4
At AL Adste 7pd B ] shvbEA
AL A hue), B E(value), A =(chroma) = &5
A2 B AT AHEHE A EFAAE 1978



A 2 83| ol A <133 CIE EAYAlo] T} 3442 o] )
SASL*,a*, b* 2 E5e L* & Munsell
A0 Wxo AFEH 1, a* = F-3 AFS eR)
H b* & A-3 A%S veTh CIE 244 L
*.a*, b*E AR S AFF F U= A
Aol 9l

HEFEEC] Ao B34, Rosentiel 53
Yamamoto™= 24| £8]3 43 9 A4, &
AR ele] FxdA, a2z BEARe FAA g
ol EA19] A JE vA & ddka Bass]
b1l n®-& EA7F HeEhlE Mol IS vlA=
FHA gide B4, 29, T2} dda e
o O Brien®”# O Brien $9& #4277} A|#H
A Fge] AUXE S 5 e 7P A3 7))
gtal 2 w3kl Miyagawa®t Powers®= E4&A
A o]§d AFolx M Age] A w7 A
o] 9J3sle] FE werlw 31931, Simonsen 5%
< AQAd FHE FEER s An)Ado] A3}
HA HasloH Firtell $202 A okgA 1
2 1A A BolA AnjA BAE ol
B335 Yamada™+= X|tjx]e] WAlo] porce-
lain laminate veneer?] 4ol g3-2 v3A}ix 4
t}. Josephine $22 CIE ZAA1¢} Al2+4 <1x]7}
YRS Hasdy v 92e =4 5, 0
H R 2l ARl el L*, a*, b* 39 &
o7} AdAttu BuatAe}.

A9 Az EAol ZAXNRE Y7 X
o}F Zglelm A E AR E 83 Y8 Ad
Aol IXE 0l A=l o7 o] 5= A
BEEAES Su RS ., o2 2 B
3 Fo] Yompeannse ol HA 48 )3}
EEL AV EA ] Mo I3 v glo] =
g ae|Eojol B2 1Y WAoo ALgEE 7
& o1& YA ol AYEA A Az

WsE sty

Table 1. Kinds of all ceramics used in this study

olo] ¥ =M AAX ] A= Anld B
A F5A A45E In-Ceram®, IPS-Empress®,
OPC®E Al&sl] 48 e, 34 2019l FAA
WEe] ¢ A3 2] W3S spectrophotometerS
AHS, Az W3S Hlw B4k thae] XS o
A7)l ool B3l= ulolr},

I. dexz 3y

1

2 a70 ALgE ARAR 2 717E e 2
o

1. dExiz 2717

1) A=A

AREABFTAA H2 Bol AHE-HE In-Ceram®
(spinell), OPC® IPS-Empress®2 A8t} A2
A o A Z3] A= Table 1.7} 2o}

2) F2AA:
HAAAAEQ] Bistite® I (Tokuyama Corp.,
Japan)& AH&-3t o).

3) 43729 (Metal Master Die):
Co-Cr3t&9l Verabond® (Aalba Dent Inc.,
Concord, CA., U. S. A)E AHg3ld x99t}

4) £33 (CM-503i, Minolta Co.. Ltd.,
Japan): =A9] 4 £47)79| FLogE XYZEH
#49] DE5E AHgSilT. $479 7742 3mm
oIt

2. &Y Uy

A 7 RREARE 22t O 21NE AR

All Ceramic Material Number Manufacturer
. Vita Zahnfabrik H. Rauter
® 11 =9
In-Ceram” Spine n GmbH & Co. KG, Germany
IPS-Empress® n=9 Ivoclar-Vivadent, Germany
OPC® n=9 Jeneric / Pentron, U.S.A.
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AR 1/3 595 £
B, F530]0 AlFA 2
A& Bt A THTable II).

*‘ .l

1) 4 $2% (Metal master die)2] A7
Dentiform’dl A gt & X o] AF =S
A A= S AlsiEth Aed-L o 2mm,
o5 Xﬂ on, dAgor
oF 1mm®| heavy chamfer ¥ 32 A StH 4
H #R0A] ok duralay2 i*ﬂfﬂ % Verabond®2
Fx3t3 Arfet] FEFRE S TEAU

A0 o

d4&8 ¢k 1 2mm 2

2) AR AT A=
In-Ceram Spinell®, IPS-Empress®, OPC® Z}
7 A BT 27709 AR EA#HS A2k o)

Table 1. Classification of experimental groups

(1) In-Ceram Spinell® =1 & A2t
a. Spinell core A2t
271588 A2 Q3AI Panasil®(A. Ketten-

~bach GmbH & Co. KG, Germany) heavy body<}

light bodyE AHE3led 54 FREFS| BANYS
A5 O A 23 ALe] XA R special plaster®
Z59 £88te] A4 Fo] plaster modelE
A2t R sealant® =X AT

A z3)ALe] A E spinell L E38l] Ho
2 plaster diedll =X 3} spinell core N Z TH&
Row. HAR7t e AR Fes FEI FAE
Folgict, ¢98 FZot e E Vita Incermat®
(Vita Zahnfabrick H. Rauter GmbH & Co. KG,
Germany) =24 44 1t}

Number of experimented

Porcelain Portion State . ]
all ceramic material
initial n=9
incisal on core n=9
cemented n=9
In-Ceram initial n=9
Spinell middle on core n=9
cemented n=9
initial n=9
cervical on core n=9
cemented n=9
initial n=9
incisal on core n=9
cemented n=9
initial n=9
IPS-Empress middle on core n=9
cemented n=9
initial n=9
cervical on core n=9
cemented n=9
initial n=9
incisal on core n=9
cemented n=9
initial n=9
OPC middle on core n=9
cemented n=9
initial n=9
cervical on core n=9
cemented n=9
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EXCEN -

Glass powders} /55 43| oA Xo=
aAJo] £ spinell coredl] =X A1AH Vita Vacumat®
o] &4 AlH

A ¥ spinell core®ll Vita-dur® Alpha Porcelain
< F239 HF AR FHE FA83 Vita
Vacumat 250®(Vita Zahnfabrik H. Rauter GmbH
& Co. KG, Germany) Al 204 &4 3lo] =AH
< ST

(2) IPS-Empress =& Az}

B71538 A& A3AY Panasil® heavy body
9} light body & AH8-3ld 24FE 9 EAQGS
ANEF A 23] Ake] AAZ special plasterg ©]&
st 28& Azstn 1 Yol A crown®] wax pat-
terng #2313t ©] 2 IPS-Empress systemd &
9 crucible formerdl] ¥23 & E4mEAE JF
Fele A Aststn GEFFHAA W EsHAT
Investment mold, Empress ceramic material
(Ingot)} press cylinderE furnacedl ¥ &%=%
AgM 189 3~6TH 4sA1A 850T7H &9
T 90% B AABK agkatlch. 700C7HA] AdE
A A A7) 2 (IPS-Empress EP 500¢C)l
ceramic ingot$t 4t} aluminum® cylinderg A4
3ha1 18] 60CH F5A1A 1150TAA 208 5<
FA13 & 3. 5bare] ¢ELZ & A271A
213l Fo) sand blasterg o] &3] WjEAE AA s}
1 seperating discE A3t sprueE Zehliit.
FY 2 Yol cored B T AYEE AT T,
fine grit diamond bur®} green stone2. & FH el w}
2 zAsgc. = ZH, 53] [P 433t
e FEE AAsta, o] FEd A& enamel

porcelain® &%, &4 slo] TA#E SA35H

=0
T

(3) OPC =A% A1z

F71538 48 E 9234 Panasil® heavy body
<} light body & AH&-8t] F&F2F 9 EAES
AN5Z A 23)ALe] XA 2 special plasterE ©]-&
slod 238 A &31aL die spacer?! Nice Fit®E o] &
sl 13 =EF die sealantE Wl H8319 1
&S AAS Y8 EelAE =xatdc.

430

Medium hard inlay waxg AH&-3tq
< 348 F =4l A4S A8l dud
3 sprued A9 FASATH HE & OPC &
ring formerdl €8¥ 1 ring paper® % ¥,
OPC#% vi&EAl, 49 ¥ /S 100mg, 19ml,
2ml9) B& 2 602 B AFHNE £t wi&
g saRE A wE2As ¢ A3t 3
ring paper$} ring formerg AAAL. 2%
8507t € W7tA] £% 3¢ &Y 0% %
FA8te] gkt

Optimal Autopress& ©}4-3lod OPC pellet2
1150°ColA g&3tsict. 288 ring ¢ A3t
Al pelletS W& 3 72] 719 Y plungerE ring 91|
21 2824 Autopress platformS2 &
t}. Rings Aol A WZ3 2, seperating discE A}
g3t Felatn 55 =&2 WA 60psigl
& 0 2 glass bead(50 micron) & AH8-8le] o &)
& AAsI A

AJRYAA cored] HF FZ AYEE AR
% fine grit diamond bur$®} green stone2.Z %
o W} AP, =AE A AT F
Optimal Autopress®al~ 4/33t3t}. Glazing &
S OPC 2% =¥ % ¥ Optimal Autopress®l| 4]
oAl A ste] =AB-E eHdskt.

S o

kel
T

L* a* b*#t& Fstdrt.

A Z2AE YA FERo| FBES 1 Pz
AL ¢ 5 ZFENAH(standard white reflector
plate)-g background® AH&-dta BFZA S skt
71719) G¥2Y 3} BEZRAC] Bt F, FTHR|
=TS A7 & A S ST 4 ARE
Aol dEANEE incisal, middle 2 cervical third
A2 o] Z42r 3314 S8t L*, a*, b*akE
Tkt ’

1) F&z0le) A8 F 4
AREA RS FEFRYC) A7 g el B
ZA72 g3t DMt B o 2Ya

et



5) TA#e) 33

A &9 In-Ceram®(spinell), IPS-Empress®, OPC®
SARE 747 iR AR 27T =AHS HZIA

A E (Bistite® )& AMg-3te] A3 AAIHZ
FEFEY ) A

6) TE T A s BF

In-Ceram®, IPS-Empress®, OPC® ZA#ES

HAAIMES] Bistite® 1 F2AAE A8t 555
T FFe T FFESAAE AHESt 3)dA %
2o wnlog 2gsto] A W3 EY)S AHEste
i A

iz

7) AE* %] A%t

Zt 2% Ihe] =ARE 9439 BH, 2 %
el A1 E el & HAADER e A
Zztel L a*, b"Eke 334 A, 39 2 ABF
1/3 598 33t Fage F8tx, =A4#e A
Z Aol i7l g Uehlie AE" && Altsisit

A2 3L o 2k

AE* = [(AL®)? + (A% + (AbM))?
AE* : AREA B Az Ao] 27]F e,
ALY - AREARe] 3RS dehie g2 v

Aok,

Aa*  REEABE mA7 A F= kg
Ehdict.

Ab* - AREA B A7 G Y= FHE
2 il2

8) BAAE

B Aol 2A A e 994 SPSS? version
8.0 AH&3ke] K-S test, One-way ANOVA test 2
Multiple range testE ©]-&3l] 95% feleFo2
AZsIATE '

=
>
icl

Hd&nt

AR 98% FE2oldl A48T 4
‘?ii}(AE*  B&30le) RN FE 3] T3
F9) 4 WSHARY), 22ln 983} FE30 §
3 %2) 4 WSHAE") ¥me U8 2

1) AR EATHY F5o B2 Hw
Exﬂﬂr«l Fqol @We AE* Hige In-
Ce ®o] 3.08+2.69, IPS-Empress®= 3.34+2.59,
OPC®7} 3.90+3.589] 2.2 %718t o\, one-
way ANOVA test A7} /23t Afol & BojA & 9
e} (Fig. 7, Table IV).

2) In-Ceram®9] H| &

In-Ceram®2] 4 W3} FH3S AE*0] 3.68+
3.29, AE*2°] 2.12+1.18, 28l AE"s2 3.43+
2.92 o] 21, one-way ANOVA test 23} §-<]3t
#pol & Kol & %3kth(Table V)

3) IPS-Empress® 2] vlw

IPS-Empress®?} A W} A3 AE*10] 4.30
+3.09, AE*2°] 2.29+1.10, 28]2 AE*s2 3.32
+277 0)9o™, AE", AE%, J12l1 AE"s Bl wA|
AE*13 AE*27tell= one-way ANOVA test®}t
multiple range test A3 #23 zto]E B}
(p€0.05)(Table VI, V).

4) OPC®¢] ¥l

OPC®2] A w3} HFFE AE" 0] 5191441,
AE*°] 2.48+1.14, 223 AE"E 4.02+3.85 ©]
Ao, AEYN, AE*, 233 AE% vluA] AEST
AE*7H)E= one-way ANOVA test¢} multiple
range test 23} §-9] 3 2ol F HAhH(p(0.05)(Table
VI, X).

3. MR Folof e Hlw

7} Bolo] e AR HERE AR 1/38 1.84
+1.04, 9 1/3& 2.07+1.08, At 1/32 6.40+
3.39 #=o 2 Z71319.2H, one-way ANOVA tests}
multiple range test 23 X732 1/3% A< 1/3, &



Table I1. Mean & Standard deviation of L*, a*, b* value according to experimental groups

Porcelain Portion State - Mean:t SD -
L a b
initial 65.98+0.51 0.14%+0.06 7.01+0.55
incisal on core 65.1811.03 0.54+0.14 7.10+0.70
cemented 66.48+1.05 -0.09+0.34 7.66+1.44
initial 67.41+0.57 0.29£0.12 9.19+0.71
Inceram middle on core 68.71+0.49 0.47+0.13 9.61+£0.49
(spinell) cemented 68.06+0.47 -0.07+0.38 9.76+1.31
initial 61.68+1.41 0.88+0.16 11.64+0.54
cervical on core 69.58+0.91 0.91+0.14 12.50+0.22
cemented 68.28+0.73 0.07£0.49 10.88+1.65
initial 64.7111.94 -0.23+0.09 6.16+0.66
incisal on core 65.49+1.14 0.10+0.07 6.49+0.58
cemented 64.93+1.03 -0.51+0.18 5.4640.66
IPS-Empress initial 67.73+0.87 -0.24+0.08 7.5640.35
middle on core 69.33+0.79 0.05+0.06 8.73£0.61
cemented 68.19+1.16 -0.83£0.27 7.14+0.95
initial 63.11£1.56 -0.2540.05 8.24+0.93
cervical on core 70.9411.06 0.01+0.05 10.09+0.52
cemented 69.9420.84 -1.01+0.33 8.30£0.68
initial 63.26+0.78 -0.43+0.19 8.54+0.65
incisal on core 64.63+0.76 -0.10+0.23 8.94+0.69
cemented 63.39+0.82 -0.70+0.34 8.25%£1.09
- initial 63.09%£0.90 -0.30%£0.25 8.76+0.63
OPC middle on core 65.30+0.86 -0.05+0.25 9.99+0.74
cemented 63.73+1.22 -0.68+0.30 8.72+1.03
initial 55.13+2.35 0.05+0.21 9.01%+0.83
cervical on core 65.77x0.70 0.08+0.25 10.31£0.89
cemented 63.88%+0.55 -0.65+0.25 8.68+1.05
& 1/3%e & F9 8 2fo) & EAHp<0.05) (Table
X, XI).
4
35 y 1) In-Ceram®e] ¥¢|off W& vl
3 / In-Ceram®™] 52l & AE* Ha @t A4 F
2 1/32 180+ 1.11, % 1/3 1.89+0.78, Wt 1/3
) 78, At
s ? & 5.84+291 202 Z7ken. one-way
. ; e ANOVA test$} multiple range test Az 27
0 o AD 1/3, F9 1/3%e #e3 Aol & E‘”‘DP

In-Ceram  IPS-Empress OoPC

Fig. 7. Mean of AE* according to experimented all
ceramic materials
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(p<0.05)(Table XI, XI).

2) IPS-Empress®?] §-$jo] @& vl

IPS-Empress®e] 9o W2 AE* 732 X7
H1/38&1.98+1.22, 2% 1/3& 2.18+£1.05, At

1/3& 3.86+2.85 w22 271389 21| one-way



Table IV, Results of one-way ANOVA for AE* according to experimented all ceramic materials

Sum of

Mean

S af F Sig
quares Square
Between Groups 28.44 2 14.22 1.60 0.20
Within Groups 2135.01 240 8.90

Total 2163.44 242

Table V. Results of one-way ANOVA for AE* according to In-Ceram® before & after cementation

Sum of Mean .
Squares d Square F Sig
Between Groups 37.74 2 18.87 2.73 0.07
Within Groups 539.45 78 6.92
Total 577.18 80

Table VI. Results of one-way ANOVA for AE* according to IPS-Empress® before & after cementation

Sum of Mean i
Squares df Square F Sig
Between Groups 54.56 2 27.28 443 0.02
Within Groups 480.35 78 6.16
Total 534.91 80

Table VI. Results of multiple range test for AE* according to IPS-Empress® before & after cementati

Initial-Core
4.30 +£3.09

Core-Cemented

Initial-Cemented
2.29 +1.10 : 3.32 £2.77

Initial-Core
Core-Cemented
Initial-Cemented

*

(*:p€0.05)

Table VII. Results of one-way ANOVA for AE* according to OPC® before & after cementation

Sum of Mean .
Squares df Square F Sig
Between Groups 99.24 2 49.62 4.19 0.02
Within Groups 923.67 78 11.84
Total 1022.92 80

Table K. Results of multiple range test for AE* according to OPC® before & after cementation

Initial-Core
5.19 £4.41

Core-Cemented

Initial-Cemented
248 £1.14 402 £3.85

Initial-Core
Core~Cemented
Initial-Cemented

*

(*:p<0.05)



Table X. Results of one-way ANOVA for AE* according to portion

Sum of Mean .
Squares df Square F Sig
Between Groups 1067.72 2 533.86 116.93 0.00
Within Groups 1095.73 240 4.57
Total 2163.44 242
Table XI . Results of multiple range test for AE according to portion
Incisal Middle Cervical
1.84+2.69 2.07+1.08 6.40+3.38
Incisal
Middle
Cervical * *
(*:p<0.05)

Table XI. Results of one-way ANOVA for AE* according to In-Ceram® portion

Sum of Mean .
Squares df Square F Sig
Between Groups 309.63 2 154.81 4513 0.00
Within Groups 267.56 78 3.43
Total 577.18 80

Table . Results of multiple range test for AE* according to In-Ceram® portion

Incisal Middle Cervical
1.80+1.11 1.89+0.78 5.84+2.91
Incisal
Middle
Cervical * *
(*:p€0.05)

Table XN. Results of one-way ANOVA for AE” according to IPS-Empress® portion

Sum of

Mean

Squares df Square F Sig
Between Groups 256.07 2 128.04 35.82 0.00
Within Groups 278.83 78 3.58
Total 534.91 80

ANOVA test® multiple range test 23} 2 73% 1/3
s} At 1/3, $% 1/370 e #9438 2jo] & Bk
(p€0.05)(Table XN, XV).
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3) OPC®9] 2-9]o }& vjw

OPC™] H-9lofl W2 AE" FoatS X7 1/3&
1.74+0.79, 5% 1/3= 2.44+1.21, A4 1/3&
7.51+4.090 2.2 F71519.29 | one-way ANOVA
testSF multiple range test 23 F93 2lo)E B



Table iV. Results of multiple range test for AE* according to IPS-Empress ® portion

Incisal Middle Cervical
1.98+1.22 2.18+£1.05 3.86+2.85
Incisal
Middie
Cervical * *
(*:p<0.05)
Table XVl. Results of one-way ANOVA for AE* according to OPC® portion
Sum of Mean .
Squares df Square F Sig
Between Groups 534.40 2 267.20 42.66 0.00
Within Groups 488.52 78 6.26
Total 1022.92 80
Table V. Results of multiple range test for AE* according to OPC® portion
Incisal Middle Cervical
1.74+0.79 244+1.21 7.51+£4.09
Incisal
Middle
Cervical * *
(*:p<0.05)
H(p€0.05) (Table XV, VD). b7l faliMe F et Ao Fio] Aot}
89 2ol AZA 24U 71714 25l 3
V. &2 % Dot £ 49 383 338 e 22308 714

42 3% 254 2Y gt ARIHE 4]
el e Fo] Z7Hea Qlof HAE $8A A
Prlsel HEe g2 AQAg o YL 232 o
& & 5% DAY o] A%Hn glow
o 328 el A2 AHge] 37
ARERBE APALE bY $48 FRE 3
shtolnl, AAN Gt fAG AY, FAE D 95
@ 43 A4S AR Utk Clark™ & A7l
AN Aol o HEH A4S 25 AA A
9] A BIER WA BHal] le) Fopel A
2 3¢ 928 wagot, okg A9gelA ol
Bele] AAAY TS mL $EF Ao|chw

ool AIIGE ohyer ABle) clel Robl
WG weh AFES Aule 877 7K
2x gA)e) 2go] F23A PP A B =

o]E.

gl_‘:
T
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SANE Agstn Ut 71714 A Y=
32+ AANA (Tristimulus colorimeter) 9 £%-24)
Al (Spectroph -otometer)7} Tt 32 MY A=
CIEGAZH AR 738 RFFL LS ZA
A|AX wAEE 3709 A7), & RGB(red, green,
blue) #-& AH&dt] Mg S48t 71724 Azt
o] 43 Mg S sted AlSET BRSAA
© Y& AHE 2AVSl AR GGl AAA 2z
o] el up2 E-BJuAL-E (spectral reflectance), ¥
34 E3}-& (spectral transmittance) & 2% slod A]H
A 23 (color coordinate)®] HUIAE 4L & Qe
AL g 32 A A K} H & 7] 7] o]} v
A 85 23E AiME 71EHA M9 A
A olgste Aol WoFY oA A BHE A
oo, 2l 71 8% AL Hrolg ¥R gy
7t AR sThR AT A oA 9] v A7 Wale 2}



g o Fxd) Yei7t o
. g3 A=l 2 s
570 S BES 4243 Aol

Ju

i

(2854°K), B 239 HF2H2879K), Ce #
o] F#A 9l gt B (6770°K), D= HaA 9 ©)
3(6500°K) & 9jujgitt ? 2 =FoMe D%
AHEE T O Brien®# O Brien %2
AAZE Al MR AR E B F U
g3 71718 st en oA e o] &3 o}, &
A, BFYR 5o BEH A4 A EE A
& B2 AFEo] Y

%] 0]8} Folol|a] FAAe] AlZhg o] &3 A
Ao 2E A% FF(shade guide) & |83 H]
ol 7H e ARRE o)A 3 gih. o3 M 3
T FEAPL AT RES TR A4
EFI /b5 oz Boluh A4 o7 EAAS

2 Aok AFE A 339 Az HYr T

Ag= i 1 o] YR AN =R A& MdE
o ojgigo] mEH F Exj9 Mo| ofH Pl
e $Y3ht thE YoM e t2A Rele @4
2 AA ol gt o

2 dFdM e FFSHA (Model CM503i,
Minolta. Co., Japan)& o| &3t M2E #7351
o} Aol £R2 FAHEE A oJFstr] oH
3 gvtog Mg Wi} ugoz dis AHT
AA w4 4 glon, AdS S8 sidege
JR& A 71 FAd A ZAE o] &3t B3] A
A 4 gote Ao o A AARHez &
a1 e Age 71710l

EAA = A 2H L34 13 CIE 247
£ AR83199c}. CIE 44 19319 CIE(Commi-
ssion International d Eclarage)7} 71&3t 2-&
197613 B} 2AAIA L*, a*, b*8= color spaceZ
AFE FR3E g oz XojgtiofolA] gt of
& Aokl ® el o] &5 1 Ut} LM (HE)&
0~1009) MHE 7Y FA7} 2255 WS
=3, a* (A E)E 60~ +602] HAES 71xH
(H)37he AN S71E, ()F7te AR
o] Z748 St | b (EHAR) = -60~+609] ¥
AollA (+)F7hs GRS Z7t, ()F7he A

0!
3 o

Y

AN e o2 rlo ofn

[e]

-4

= A

=2

486

Az} F7+E wtt

BA9 B Aol wiA Mzof ot JF
W=rhs Miyagawa®l Powers™9] Bz} §lof,
ATE G s AR =R In-Ceram®
(spinell), IPS-Empress®, OPC®e] 983} G430
of & A, o] MzuzE dolH7] 2s) Al
At} FREAH BFoA QFe] AE ZH3n
=4 F5.8 (metal master die)ol] AF=AHHE Al F

2
=
B
i

#AFPor, T3 YAAAE(Bistite® [)E
f3le] A7 Fo M 24 Ay Mzxuizgle
[«}

G2 lolEiy). ol Anz By T A}
L9 YAANE (clear type)2] F3ko]l A2l AU
Ao Z Algdtt A 23 H2E vehlle L't
o] AR} YAAHNE 2t T o} F&F0] A
Ao B EA Uelged], oje 4 237179 E
FEZAA 7} Wo] WAIHE ALEHE Qg Byt

AR RES

ol d79 AE AF=A#e] FF9 shade A
A gl Aujgeg o Y& A%E 45
sezlst A4ds, & ¥ SRFRES FHE F
Qe EFEZAA AL dAAAES] FF ©E
AReARe] Az dstd g A7} Slojof &
Aoz Atgdnt

B AFE= In-Ceram®(spinell), IPS-Empress®,

OPC® AR =A#E 42 ddt, ¢ % A4 1/3

HEHZ BERg T 2ESAA2 HAAME &
A, B MzE 2381 L a* b, AE*3E #8
o &3 2o AES A

33}

o
), 253
" s

dg

1. AREAAES
AsH(AE®

1
@2 39 4

a&Fold A|H o] A
o A|AA g F& 0l
HSH(AE"), 282 93879 3432
ofofl 2t Fof A M3 (AE*s) HIWA]

(1) AR o3t zho) 7t AT

(2) In-Ceram® A ¥]WA] f2J 3t zto|7} §I

o}

(3) IPS-Empress®i| A ¥lAl AE"1#} AE® b
dE F93 2ol & HATH(p<0.05).

(4) OPC®| A vlmAl AE*1 7} AE*: Tle &



9% zto] & BATH (p<0.05).

2. AR=ARY Fod W #§H A, F 4 ¥t
(AE") BlA] In-Ceram®(spinell), IPS-Empress
® OPC® 2594 incisal third, middle third, cer-
vical third &2 Z7}3}9.2™ cervical third &
incisal third, middle third Ztell& <13+ 2] 7k
ARTHpC0.05).

olAe] Aute 2 o IPS-Empress®} OPCPl|A
gha A Z Az dsid] Aolrt glx, 9ol w
g E v FURRTE ) FR0A Az W

ste] atel7t ZiH.

el

x a
HiE

1. Reu S.Y., Cho I.H. : A Study on the
Color Stability of Porcelain for Porcelain
Fused to Metal Crown. The Journal of Dan-
kook Univ., 5, 1997.

2. Park Y.H., Lim J.H. : A Study on the
Shade of Dental Porcelain according to the
Condensation Methods and Glazing. The
Journal of Dankook Univ., 1999.

3. Lee K.W., Lee H.Y.
Comparative study of Porcelain Color

: Experimental

according to Porcelain fused to metal
Crown alloy. The Journal of Yon—sei Univ.,
2:304, 1983.

4. Han S.K., Dong J.K., Jin T.H. : A Study
of Color Change of denture base resin by
coffee. J Korean Acad. Prothodont. 31:523,
1993.

5. Choi P.P. ,Woo Y.H. : Contemporary
Fixed Prothodontics. 492, 1995.

6. M.Y. Heo 1994.

7. Barghi N. @ Optimum thickness of opaque
and body porcelain. J Prosthet Dent.
48:429, 1983.

8. Barreto M.T., Bottaro B.F. : A practical ap-
proach to porcelain repair, J Prosthet
Dent. 48 : 349, 1982.

9. Billmeyer, F.W., Jr., Saltzman, M. :

487

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Principles of color technology. John Wiley
& Sons, Inc., 20, 1966.

Bowen R.L. : Properties of a silica—reinforced
polymer for dental restoration. J Am Dent
Assoc. 66 @ 57, 1963.

Brodbelt R.H.W., O Brien W.J., Fan
P.L., Frazer J.G. : Transluency of human
dental enamel. J Dent Res. 60:1749,
1981.

Clark E.B. : An analysis of tooth color. J
Am Dent Assoc. 18:2093, 1981.

Cohen S, Burns RC : Pathways of the pulp,
4th edition. Mosby Co. P2, 1987.

Craig R. : Restorative Dental Materials.
St Louis. Mosby Year Book, 428, 1993.
Culpepper W.D. : A Comparision study of
shade-matching procedures. J Prosthet
Dent. 24:166, 1983.

Darison S.P., Myslingki N.R. : Shade
selection by color vision difference dental
personnel. J Prosthet Dent. 53:790, 1983.
Dent R.J. : Repair of porcelain fused to
metal restoration. J Prosthet Dent. 41:661,
1979.

Derek W., Ceram. F.I. : Development of
ceramics. Dental Clinics of North America.
29:44, 1985, .

Desort KD
endodontically treated teeth : Theory and

The prosthodontic use of

biomechanics of post preparation. J Prosthet
Dent 49 : 203, 1989.

Firtell DN, Koumjian JH, Nimmo A.:
Color stability of provisional materials in
vivo. J Prosthet Dent. 65:740, 1991.
Goldstein G.R., George W.S. : Repeatability
of a specially designed intraoral col-
orimeter. J Prosthet Dent. 69:616, 1993.
Goodkind R.J., Banghston L.K. : The
conversion of chromascan designation to CIE
tristimulus values. J Prosthet Dent.
48:610, 1982.

Goerig AC, Mueninghoff LA : Management



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

of the endodontically treated tooth, part.
I. : Concept for restorative design. J
Prosthet Dent. 49:340, 1983.

Grey NJA, Piddock V, Wilson MA ! In vit-
ro comparison of conventional crowns and
a new all-ceramics system. J Dent 21 : 47,
1993.

Jochen D.G.: Repair of fractured porcelain
denture teeth. J Prosthet Dent. 29 : 228,
1973.

Johnstan W.M., O Brien W.J. : Color
analysis of dental modifying porcelains.
J Dent Res. 61:484, 1982.

Josephine F.E., John Chai., Wayne T.W.
: Color stability of low-fusing porcelains for
titanium. Int J Prosthodont. 8:479, 1995.
Malone WFP, Koth DL : Theory and
practice of crown and fixed partial prostho-
dontics. Ishiyaku EuroAmerica Co. 8:407,
1989.

Mclean J.W. ! The Science and Art of
Dental Ceramics. Chicago Quintessence
Publishing Co., Inc. Vol. 1. 1979.
Mclean J.W. : The Science and Art of
Dental Ceramics. Vol. [. Quintessence
Publishing Co. 21, 1980.

Michael W.J., Richard-J.G. : Spectropho-
metric study of five porcelains relative
to the dimensions of color, porcelain thick-
ness, and repeated firings. J Prosthet
Dent. 2:96, 1979.

Miyagawa Y., Powers J.M : Prediction of
an esthetics restorative material. J Dent
Res. 62 : 581, 1983.

Newburg R., Pameijer C.H.: Composite
resins bonded to porcelain with silane
solution. J Am Dent Assoc. 96 @ 228,
1988.

O Brien W.J. : Double layer effect and oth-
er optical phenomenon. Dental Clinics of
North America. 29:667, 1985.

. O’ Brien'W.J., Kenneth M.B., Carole L.G.

488

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

* Coverage errors of two shade guides. Int
J Prosthet. 4:45, 1997.

Preston J.D. : Current status of shade se-
lection and color matching. Quint Int.
16:47, 1985.

Richard M. : Extrinsic coloration of cer-
amometal restorations. Dental Clinics of
North America. 29:645, 1985,

Rosentiel SF, Land MF, Fujimoto J :
Contemporary fixed prosthodontics. Mosby
Co. P392, 1988.

Saleski C.G. @ Color, light, and shade
matchimg. J Prosthet Dent. 27:263, 1982.
Seghi R.R., Johnston W.M., O Brien W.J.
: Spectrophotometric analysis of color
differences between porcelain systems. J
Prosthet Dent. 56:35, 1986.

Seghi R.R., Hewlett E.R., Kim J. : Visual
and instrumental colorimetric assess-
ments of small color differences on translu-
cent dental porcelain. J Dent Res 68:1760,
1989.

Seghi R.R., Johnston WM., O Brien W.J.
© Spectrophotometric analysis of color
differences between of different porce-
lains. J Dent Res. 68:1755, 1986.

Seghi R.R. | Effects of instrumental-mea-
suring geometry on colorimetric assessments
of dental porcelains. J Dent Res. 69:1180,
1990.

Semmelman J.O. & Kulp P.P.: Silane
bonding porcelain teeth to acrylic. J Am
Dent Assoc. 76:69, 1968.

Shillinburg HC, Kessler JC : Restoration
of the endodontically treated tooth.
Quintessence Publishing Co. 230, 1982.
Simonsen R. Thomson V, Barrack G :
Etched cast restorations : Clinical and lab-
oratory techniques. Quintessence pubi-
ishing Co. 67, 1983.

Sproull R.C. : Color matching in den-
tistry. Part II. Practical applications of the



organization of color. J Prosthet Dent. 49. Yamada K : Porcelain laminate veneers for

29:5 56, 1973. discolored teeth using complimentary col-
48. Woolesey D., Johnson W.M., O Brien ors. Int J Prothodont 6 : 242, 1993.

W.J. : Masking power of dental opaque 50. Yamamoto M : Metal-ceramics.

porcelain. J Dent Research. 936, 1984. Quintessence pubiishing Co. 219, 1985.

Reprint request to:

In-Ho Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University
7-1, Shinpoo-Dong, Chunan, Chungnam, 330-716, Korea

Tel. 82-41-650-1990, 1994

489



L0

Fig. 1. Abutment preparation of central incisor on
the dentiform
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Fig. 3. All ceramic crowns( In-Ceram®, IPS-
Empress®, OPC®)

Fig. 5. Spetrophotometer(CM—5031, Minolt Co.,
Ltd.. Japan)
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Fig. 2. Metal master die

Fig. 4. Resin cement : Bistite® [ (Tokuyama
Corp., Japan) -

Fig. 6. All ceramic crown cemented on the metal core



ABSTRACT

A STUDY THE SHADE CHANGE OF SEVERAL KINDS OF
ALL CERAMIC CROWNS USED FOR METAL DOWEL CORE

Sung-ll Hur, Heon-Song Lim, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

The purpose of this study is to compare and analyze the shade changes(AE®) about In-Ceram®,
IPS-Empress®, OPC® by using of the spectrophotometer arising from inital status and before and
after cementation of the resin cement mounted on the metal core. We used a couple of statistics
such as “One- Way ANOVA” and “Multiple Range Test.” We could be able to verify significantly
what is being discussed here up to 95%. The results drawn from our research are as follows:

1. At the time of our experiments regarding the initial shapes of all-ceramic and mounting sta-
tus of all-ceramic on the metal crown{AE*1), and a comparison of mounting of all ceramic on
the metal crown with all-ceramic cemented on the metal core(AE*2), at the time of shade change
of initial shapes and after we cemented on the metal core.

(1) no significant difference among all-ceramics was found.

(2) no particular difference was found regarding the In-Ceram®.

(8) a significant difference between the AE*1 and AE*: regarding the IPS-Empress® was
found(P<0.05).

(4) a significant difference between the AE*1 and AE*2 regarding the OPC® was found(P<0.05).

2. When we compared the shade changes{ AE*) resulted from before and after the cementation
on each of the parts involved of some all-ceramic, we could be able to find shade change increase
form incisal third, middle third, and cervical third in that order in In-Ceram®(spinell), IPS
Empress®, and OPC® all. In addition, we could be able to find a significant difference
between cervical third and incisal third, middle third. (P<0.05)

From what we have just seen, we might conclude that there is a signficant shade change dif-
ference before and after the cementation with respect to IPS-Empress® and OPC®. In addition,
we could also be able to find more shade change difference at the cervical third rather than incisal
third and middle third depending on the parts involved.
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