S

< AR Hsie BF
9 aE vEA 3 &
< AlFelol gV o] gL mE 2 %
, ARAY A3e ceramist 7
713, B7) FEel 28 vk 53] 4] +EE
HAF Mxe =AY 233 7, Az BF
Wizl o&gch a2ln EA9 HE Mz 4%
= oAl o 29do2E AEALT batch,” EA
o] 24 g a83 §5 7lE Fol IG5
199099l 7024 lithium disilicate glass—ceram-
ic Al2®l (IPS-Empress 2)& 2 28430 A 24
H2E 27bela wWiEste] 4% Fxele EARS
A FgTE, ol 22 AR 28 FFl
E=AAE AR Fejo] AdAdel 1 Hd A
F=ot sttt =3 Al 4 (staining technique)
7} veneering EA S o] &35to] TA B 9ol 24 8=
/4" (layering technique)< ©]-8-317] wj & Az
o] Aol e FHE /A2 Ytk P

2 AL @) AgER, Ao} ol&a
of elal AMFe] AAR ] Mo Lol 4 gl

o] glm? =Moo ABE TAFEEL ore
%7 veneering 2.2 e & lEd o2& =A)
Z9] M3}t FA 7 A2 n)X e ko] BE AT
otz FEtA ¥2 dF oItk Dozic B2

.
L

rl
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FAI%} o] EARES) HF Azl X A3

opaque¥ veneering =A] Alzlo A A5 £
Hl& Alololl foA Sl ARAA sk 319
i, Vichi & A& 913 F3to] 1.5 m 747 7+
azdd 712E 971E et givka sien,
Nakamura 572 974 Z3 A& o] 83t 558
B AR e o, 3179 metal core? A& 7127
A= 1.6 m 0173 =4 FA7 78 8
@Th. Zhang & A E 2)ololA double-layer
veneer®] Adg P& ul, 27 o) g A B
st har R uetdth. Douglas 592 Wk 3t

FEARe FAE S7MIe AL ARE B5e
AL W HAANA e 2ddu 91
Heffernan 5""& core®} veneering ceramic

FAE A9 FHE Q8-S nA, In-Ceram
spinell, Empress, Empress 2 22| 3 Procera’}
A Bxe} FHEE 2hs X ol Ajtsitta 3}
ATk,

oo & AFlMT =AFe FA Y o] =AF
29 HF Az ojud 9FE mixle AE &
olR7] 3o, BlwA FH =7} &L lithium disil-
icate glass-ceramic A] 28l (IPS-Empress 2)& A|
d Arz deetn, 54 2% 9193 (Commission
Internationale de JE clairage)®ol ¢}8} 7W2d CIE
L*a*b*(CIELAB) A=jA|e] 371#] de] &Aooz

FdH = E454 4 (spectrophotometric analy-

sis)& AH-ste] d@sict.



Ceramic A1 2.2 lithium disilicate glass-ceram-
ic A|2®(IPS-Empress 2(Ivoclar, Schaan,
Liechtenstein))& AH8-8tE =, ceramic coreAlH
& shade 1009 Empress 2 ingotZ o183} #|2}
3laL, dentin porcelain A| -2 dentin powder(shade
Al, A2, A3 28|31 A4)Z, enamel porcelain A
2 incisal powder(shade S1)& AH§-3t0th. w74 2
2 3 wre 3 g2)3 e o) AAE ALE
3 tH(Table 1).

Table I. Materials used in this study

2. oA

7h) AlEz| 2

Shade 1002] Empress 2 ingot2 @3t 217 10
mm, 7 0.3, 0.5, 0.7, 0.9 2] 3 1.2 m®} ceram-
ic core Al Z A &3}%th. Dentin porcelain A% €]
2S48 dentin powderst liquid® &3t
274 12ms 08, 1.0, 1.2 2213 1.5 m $A4E 7}
Ae 3% FY4 FUF F SF3tn A2AY A
AR =R 2elA 2/dskAtHTable 1). 1803}
220 grit aluminum oxide abrasive paperg ©|-&3f
o 27 10 ms} 57Fx19] F4(0.3, 0.5, 0.7, 0.9 1
23 1.2 m) 2 A H & A28ttt Enamel porce-

Material Manufacturer Shade Type
Ceramic core Ivoclar, Schaan 100 shade Leucite-reinforced aluminum
Liechtenstein oxide ceramic ingot
Dentin porcelain Ivoclar, Schaan Al A2 A3, A4 Feldspathicfiring ceramic
' Liechtenstein
Enamel porcelain Ivoclar, Schaan S1 Feldspathicfiring ceramic
Liechtenstein

Back-ground Jongienara, Korea

White, white gray,

Color paper

white brown

Table II. Enamel/dentin material firing schedule

Preheating Base Temp. Rate of rise  High Temp.  Hold time Vacuum  Vacuum release
time Temp. Temp.
6 min 403 T 60 C/min 800 T 2 min 450 C 799 T
1 ;
B N \ \’/

>Fig. 1. IPS-Empress 2 disc.

Fig. 2. Ceramic core disc.




lain Al# 2] A 2HE 93] incisal powder9} liquidE
T3t A4 12 m, Eo} 0.8 me] 5% FF F
g3t gEste] Azl AARR EA AN 4
AstgcH(Table 1). 1803 220 grit aluminum
oxide abrasive paper® ©|&3ld A4 10 mm<}
0.2 mm $AZ A EZ AZSIA T Dentin/enamel
porcelain®] & TL3sHA 71 sl 600, 1000
grit aluminum oxide abrasive paperg ©]-£3}]
g FYEA GEQHFig. 1~3). ZE AAS
AAsA 7] el 253 MH71E ol &3] 10%
3+ A st

o f

W) AlH

57 A 54(0.3, 0.5, 0.7, 0.9 2212 1.2 mm)&E 7}
2] & shade 1009 Empress 2 ceramic core A8 3}
4712 A% (shade Al, A2, A3 22]31 ADE 7R &
5714 FA4(0.3, 0.5, 0.7, 0.9 Z8laL 1.2 mm)<

Fig. 3. Dentin porcelain disc.

SPECTRAL
. COLORIMETER

Chroma Vtew300
&

RN

dentin porcelain A #& Ol%‘c‘?}@] FA7F 1.2 m7}b

A 2getn, 2% 218 45 0.2 m FAL

enamel porcelain AlHE &0} MA 71 14

mn S A SRS 3714 WA A (A e B4 e
22 N shdel HAA st F 72714 23
AP TS AUTHTable 1)

Mzxg EAste EFZ47](spectrophotome-
ter(Model Chromaview 300, Spectron Tech Co,
Korea) )& XYZ filter #2129 oo GHDL'G = CIE
T D65 FLE o] &-sto] FHA | <3S WA
FEE lAE, SEE 28R X S

274 45-05 ot %0304—& 380-760
2473 1 mgl Av]e]thFi

L&O

ol

PS!
nme| 3

Table III. Specifications of ceramic core(CC) and
dentin porcelain(DP) disc thickness and combinations
used in different groups

Group CC (mm) DP (mn) EP (m) Total (mm)
1.20 0.00 0.20 1.40
0.90 0.30 0.20 1.40
0.70 0.50 0.20 1.40
0.50 0.70 0.20 1.40
0.30 0.90 0.20 1.40
0.00 1.20 0.20 1.40

=== e =

Fig. 4. Spectrophotometer and measuring aperture,



Fig. 5. Calibration of white standard.

Sample ]
' [7818) 1*[ 8281 x| oao] L+{ oo0
v {283 a] 049, v/ no0| a*] 000
z 35.'1".: k*{ 173 z[ ooo| p*] 000
¢t 174 n @821 c[ aoo| h [ 000
Spectrophotometer

Enamel porcelain
Dentin porcelain -~

Ceramic core -1

Background — |

0.2 mm
1.2 mm

Fig. 6. Schematic representation of assembled
discs measured with spectrophotometer.

(2) 258
225 st BER

:5_ o= ° o
235 AP F Fehilo] BF WHAF(X=78.2,
Y=82.5 2=86.2)% ¥iu X324 < At

(Fig. 5). 71719 433 FFx% 0l 2uhd vj
< geiFa, 1 Sl

dentin porcelain A1HE 1 Yell=
enamel porcelain Al A& 3] AT AlHT AlH
Atele] A& w7} & (contact medium) 2% British
Standard Institution el A FH 3= THT(EHE:
1.7)Z o|&3ste] Aol DA 3ttt A|H
FERg WAl 717} Aol 3 0]
(Fig. 6). 338 =

=7 #FS L, a*,

73 9l ceramic core Al¥#

¥il

n
5
Bl
_Qg
[l
w
ot
1%
A
X
_?l',
= 3R
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2} A 4

235 Al 7 7 Alol9] 20| & Bl aiEkr] st
o] one-way ANOVA®} Tukey H5 B AASH S
g3teh. aela A FA 9 Az, A A3
Az Alolo] ABAAZ Lol 7] ¢35l pearson
EE 3

L* da*, 4b* & 4z, tA g9 4& 0| 435
o} 7 AW} Zk(mean color difference value, 4E)
< AAksl o

AE=/(AL*)? + (Aa* )? + (Ab* )?

uj 73 Aol AA glol ZE FA|A ceramic core A H
o] FA7} ZadeE LAkl st Ligke
AAAQA AT Hokd o AN 7 %A,
uhe A ue 3lale] o g A wolgrh Al
shade o141 A2, A3, Ad shade® Z4% 28 Z ] 7]
717} FalH I (Table IV, Fig. 7~9).

H A Aol AA Qo] RE ol A ceramic core A H
o] FA7} ZAEFE a*ghe] ST a™ g2 AA|
2ol A Bk of AN 7P w3, B
2 dhe sl 2o FA wrobAtt Al shade
oA A4 shade® 2% 1829 71277} FelA
tH(Table ¥, Fig. 10~12).

w7 A ol] BAQlo] BE FollA ceramic core Al
o] FA 7} ZAAESFE prgte] S/ bk A



ot
& o

73S Hokg o ¥ 2N M w0,
we Mo £od HA dolAt, AldA
A4 shadeZ 24% a#zel 718717} FaAT
(Table IV, Fig. 13~15).

Pearson &#EA 247 BE Az )7 oA

ceramic core Al FH 8 LY, a*, b* & Alololl= &
ARez F94 e ABAAE EAHTable
V).

2= Axol wlA Mo A ceramic core AHI}
dentin porcelain A|H ] 77| Bl we T A3}k

Table IV, L*, a*, b* value for shade A1, A2, A3 and A4 and background

Al : A2

A3 A

Color ~ Group T N x T "
L .. a a

b* L* a* bt Lt at b*

I 7738 056 080 T3 056 0.80 7138 056 080 7738 056 080

I 7712 051 090 7704 042 1.00 7691 030 .12 768 023 120

White 1[I 76.84 040 107 7673 0.3 1.19 7662 -020 135 7648  -0.09 145

v 7676 -0.33 120 7653 025 1.35 7633 -0.09 152 76.15 005 160

i 76.58  -0.30 128 7640 0.18 1.45 76.14  0.00 164 7583 020 175

i 7643 020 138 7621 003 1.59 8T 024 178 1562 038 182

| 76.15  -1.11 015 7615 -L11 0.15 76.15  -L11 015 7615 -1l 015

I 7589  -1.03 020 7567 090 0.26 Thad 085 037 120 076 048

White I 7567 093 024 7540 -083 0.34 711 073 0.50 7480 064 0.66

gray v %4 079 034 7517 073 0.45 7472 -0.60 064 7444 055 082

y 17T 071 042 7483 -0.60 0.58 444 043 070 7406 -034 087

il 7494 070 045 745 048 0.64 7406  -0.34 080 7360 018 1.00

| 7657 093 136 7657 093 1.36 7657 093 136 7657 093 136

| 76.20 090 14 79 -0.80 1.57 7585  -0.74 173 7552 067 180

White I 76.00 083 161 7568 -0.69 1M 7535 060 190 748 050 205

brown F 7580 -0.75 169 7529 067 1.83 4%  -050 200 7457 041 215

¥ 7557 070 180 7507 058 1.97 7460  -041 218 1423 037 228

i 7529 060 180 7480 044 2.00 440 027 228 7389 .16 250
78 78
7 e .
76 == 76
75 —eo—L+Al s
74 | —m—1.A2 74
73 |—o—La3 73

—— A4
72 72
I I m v Vv Vi | 1 i v \ Vi

Fig. 7. L* value for shade Al, A2, A3 and A4 at
white background.
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Fig. 8. L* value for shade Al, A2, A3 and A4 at
white gray background.



78 1.0
77 0.5
" m 00 | e
1 1
(L3 puramryre "\;"% -0.5
74 —{—L+A2 ~X —e—a+Al
73 | LAl -1.0 —CarA2
—¢—L+A4 -1.5 —f—a*A3
72 —>—a+Ad
I 1] 1 v \ Vi -2.0
Fig. 9. L” value for shade A1, A2, A3 and A4 at Fig. 10. a* value for shade Al, A2, A3 and A4 at
white brown background. white background.
1.0 1.0
0.5 0.5
0.0

00 |
Lonom vk Conom

-1.0 —4—a-Al -1.0 arAl

—{}a*A2
15 F/——m —A—an3 —{1—a*A2
—%—a+Ad -1.5 —A—a+A3
-2.0 —%—a-Ad
—J -2.0
Fig.'11. a* value for shade A1, A2, A3and A4 at -  Fig. 12. a* value for shade A1, A2, A3 and A4 at
white gray background. white brown background.
.0
3.0 remreyy 3 ——b:A1
2.5 | —O—bA2 T 2.5 ——beA2
. —A—b+A3 : —A—b+A3
2.0 | —=X—bad 2.0 ——bAd
1.5 0 | 1.5
1.0 1.0
0.5 0.5 %
0.0 '—
0.0
1 I m v v Vi 1 ]| m v v vi
Fig. 13. b* value for shade Al, A2, A3 and A4 at Fig. 14. b* value for shade Al, A2, A3 and A4 at
white background. white gray background.
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& core?] $A Zo]7} 0.7 mm ©)3+d W 2 o]5}ke) 3t
& Hgth(Table V). '

Aot AlAZEe] FANZY FYsta wie] &
75-9] B ML ceramic core A|He FA7}
0.7 mm o] 3 o 2 o]3te] @& B A=t £8
& AZHTable V).

)73 2} AJH 7ol A 7} L8t dentin porce-
lain A9 Az7t o2 759 Had Mg Al

0.5 —A—b+A3
—%—b+Ad

0.0
| n m v v v

Fig. 15. b* value for shade Al, A2, A3 and A4 at
white brown background.

shadeol| A 7V 2sta, AlolA A2, A3, A4 shade
T2 A4E A HTable V).

V.

M2k

golg Beo2RE tor BAo] Al W
of WAl Hal, B3, 24, §48 1, 9r7el B}
AAAe] AFEeRA e AXZe] 9Fe
2, il ved A43ge] ohin Bed Bol
AR 42A, AAA BHE AR He A%
Hgoleh & & IThE0 Ao BAA wAR o

3 FBHQ A a0) BelForA ABA B

7t oj2l gl 3t

Bl She AT 2 olel s B b A
g FFE, A2 FrHE 8 2 A A}
£3 B2 dAEME AL 1A ARFo
2 ¥5d88 4 Qrim WolEd A m Yk ® o]Ag]
@‘6401]1\1 Mol H7E 3 AME WozE o
g AEvke] F8H Al dEE sl 8l
ot % 2471 239 A& CE L% g2 ¥
Fshed, L'e J=8 vehdn] 0ddl4 1007449
&2 ZAEY o' A4 2 =42 Jehls X8
oln} -60%E +807HX9 42 FAEH gho] 2

Table V. Pearson correlation coefficients for L*, a*, b* found for shade A1, A2, A3 and A4

L* a* b* Shade White White gray White brown
r P r P r P
Al -0.987 0.000 -0.999 0.000 -0.996 0.000
L* A2 -0.985 0.000 -0.988 0.000 -0.996 0.000
A3 -0.992 0.000 -0.980 0.001 -0.992 0.000
A4 -0.989 0.000 -0.968 0.002 -0.989 0.000
Al 0.989 0.000 0.987 0.000 0.967 0.002
o A2 0.993 0.000 0.993 0.000 0.996 0.000
A3 0.994 0.000 0.995 0.000 0.99 0.000
A4 (0.993 0.000 0.983 0.000 0.989 0.000
Al 0.987 0.000 0.962 0.002 0.977 0.001
b* A2 0.992 0.000 0.978 0.001 0.991 0.000
A3 0.983 0.000 0.977 0.001 0.983 0.000
A4 0.964 0.002 0.977 0.001 0.970 0.001




Table VI. 4E value for different ceramic core/dentin porcelain ratios

White White gray White Brown

EP CG/DP CO/DP Al A2 A3 A Al A2 A3 M Al A2 A3 Ad
02 1.2/00 09/03 . 03 04 06 08 03 05 08 1.1 03 05 08 1.1
0.2 12/0.0 07/05 06 08 10 12 05 08 12 15 05 0.8 1.2 1.5
02 1.2/00 0507 08 1.1 14 16 08 1.1 16 19 08 11 16 1.9
0.2 12/00 03/09 10 12 16 20 11 15 19 23 11 1.5 19 23
02 1.2/00 00/12 12 15 20 22 13 1.8 23 28 13 18 23 2.8
02 09/03 0705 03 04 04 04 02 03 04 05 02 - 03 04 05
02 09/03 0507 05 06 07 08 06 06 08 09 06 06 08 09
0.2 09/0.3 0309 07 08 1.0 12 08 09 11 1.3 08 0.9 1.1 1.3
02 09/03 00/12 09 11 13 15 1.0 12 15 18 10 1.2 1.5 1.8
02 0.7/05 0507 02 03 04 04 03 03 04 04 03 03 04 04
02 07/05 03/09 03 04 06 08 06 07 08 08 06 07 08 0.8
02 07/05 00/12 06 07 10 1.0 038 10 12 1.3 08 1.0 1.2 1.3
0.2 05/0.7 03/09. 02 02 02 04 03 04 03 04 0.3 04 03 04
02 05/0.7 00/12 04 05 06 07 05 07 07 09 05 07 07 0.9
0.2 0309 00/12 02 03 04 03 02 03 04 05 02 0.3 04 05

Table VII. 4E value for 6 groups tested between background colors
. between white and between white and between white gray
Group _ white gray white brown and white brown
Al A2 A3 A Al A2 A3 Ad Al A2 A3 A4
I 1.5 15 1.5 1.5 1.1 1.1 1.1 1.1 1.3 1.3 1.3 1.3
I 15 16 1.7 1.9 1.1 1.3 1.3 1.5 1.3 1.3 14 14
I 1.5 1.7 1.8 19 1.1 1.2 1.4 1.8 14 14 14 14
Y 1.7 1.7 1.9 2 1.2 1.4 1.5 1.7 1.4 14 1.4 1.3
v 1.7 1.8 2 2 1.2 1.5 1.7 1.8 14 1.4 1.5 1.4
Vi 1.8 2 2.1 2.3 1.3 L.5 1.6 1.9 1.4 14 1.5 1.5
Table VIII. 4E value for 6 groups tested between shade A1 and others
White White gray White brown

Group “a1-A2 " A1-A3  AI-Ad  AIA2  AL-A3  Al-Ad  AL-A2  ALA3 AL A4

| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

I 0.2 0.4 0.5 0.3 0.5 0.8 0.3 0.5 0.8

il 0.2 0.4 0.6 0.3 -0.6 1.0 0.4 0.7 1.3

v 0.3 0.6 0.8 - 0.3 0.8 11 0.5 0.9 14

V 0.3 ' 0.6 ‘1.0 04 0.8 1.3 0.5 1.1 1.5

v 0.4 0.8 1.1 1.0 15 0.6 1.1 1.6

0.5
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E AAS gho] AEFE 5
A Aol Aeg Yepdle
B +6071A]0] Fto] 5 A& ghol
S UeRiT). o] 5 o] 43}] A
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FA A LU w73 Ao #AGlol
Al shadedlld 7F3 =93, A2, A3 T28]3 A4
shade £2 & ol ). Ceramic core AlH] 7|
7} F7vel wel Lk fo4 A Soeted,
o] 202 core7} opaquedt s WE/} &7 Y Folt} &
T F7 TollMe at@tE wE el BAGle]l A4
shadecll A 713 =9ka, A3, A2 712]31 Al shade &
o2 dolH}. o] Al shaded| A red M&7} 713
A1, Ad shadeZ 242 red MA7} 714 Bol Eo
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TrARSE & BHT)

Table Vi ceramic core/dentin porcelain® 57
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FHBAE HoFa Aok 42 (L*)E ceramic
core Al FAIE HAE uf o] Fade e
o] AHAAE RolF 3 JHP01). 3 Ama
TR @)} FAN TR (b")E ceramic core A1H
of FA A o Frshe A S0 AEEA
£ BojF3 JohP01). o] FRTA= w7 A
°|\} dentin porcelain A|H <] AZel BAglo] U3
g AHBAE YRz ITH(P(.01). o] AME 14
mne] A& 718k FroAl ceramic core$t dentin
porcelain®] FAE ZAZto g HAEY MxzE
2T 5 e 7FeA S BA7) Wil Fasit)
ol AFoM 4EE A A Z&e] AR H1}
2 HoF7] fste] o &Hqirt. Aol ceramic
core/dentin porcelain $7 5 ZE A9 wjA
ol A Bl =9 cH(Table V). Ceramic core®] 7 2}
°|7} 0.4 mn o]3}Y o} 4E7} 18T} Zu §gtew
o] E7H5eksith Az wE xjol & Au
Al shaded| A& 7 o] 8 AQ1 7% cored] 7 2}
°|7} 0.9 mm 2} 1 o]3le] k& Jelflon, ujHo]
Yhe s gk Aol 742 0.7 mne] Tl ool
A& 1 o]t g Bt} 123 shade?} A20A
AE Z4F =7} FolA|7] Wi FA o]}
0.5 mn o]3te| A= Axpgho] 1 o]t g& HAL
M, AdoAe F7 2to) 7t 0.3 m o]k E 13} 2 A
ol o] AA}gkE JEMATE. Core?} opaquedt P77}t
£7] W&l dentin porcelain® =7} Fe 7o
€ BE7t ZA RolA A& ZA|7, dentin porcelain
o] MR ZAFE A=/t ZolA 1 HEE Holx|7]
o AAAL Azle AA He Aoz A7
"o}
A ool ] WAlE Aoldo] HFE Az of
H GFE 0= AE Sokuy] Asdl ANAY T
A ¢t dentin porcelain® shadeZ BUdHA st
WA ATE G2A st} M-S TR THTable
VD. 1 A3k w7 9] Apolo]] ME MAMGHS F9] A
e Aol & HolA = ERTHP(.05). T, core?]
FAZE 0.3 mm o] 31 79 MApghE 2 ©]3-& Ye}
e, S-8HA 82 AR AM8] TEToE A
o] Aol & QA& 4= Ui}, whelr WMol HrE
@3 FE AT, coredl T FrHgorH

EAFEE e WS 388 1 & A,



T A BB BT A Aol E FET
F 9 Ao Bt

Dentin porcelain® shade ool w& J&< o

dentin porcelain®] Al shadeollA 9] L*, a*, b*

7 A2, A3 181 A4 shadedlX el L, a* b* g<
o] g3to] IIAE Atole] MAtgtE ANBIGATHTable
V). 2 23 A1-A2, A1-A3, Al1-A4 Alo]o] Azt
& 2% 2039 e EAvh a3y Al-A29) g
3} A1-A3 2 Al-A4 Atele] Axigke] A7) A

O 913 2o T RATHP).05). ol AFUIA

A1Z} A29] A7} 718 7V, A3%t Ad Zo 2 7+
FE FojA AL gulgted, o] ARE Fole
o] AaE Z+aAldle WHelth 1 WHYoREe
QoA Ho|x A3} o] cored FAE F7HA7]
, 2}o]7} 91+ dentin porcelain® FAIE 7AA]7)
olg} Aztert.

£ d1E 58 Axe mATEEY 4
EAZ9 FA G Mo GFE won,
A2 7] Wil AuAdE F8AEE
S e o 3o AA desforwt 4
g g SAFEES AR 5 U
i=221=3

o] % 9] A7 A E dentin porcelain® shade 3¢
ol 2} ceramic core® shade= dentin porcelain®]
shadecll ¥]5z3A] WM3tA7| 1, FA) 2ol FEFE 2
AE S deiAdE 239 17, a", b 3 F s}
< o, ZFoluut o 93A el
AL T UL Aol AAdET

i ko sl
pud

S ox i
o Wi BN

MM ol
ForR oo 3

lo fo

=2
=

Al
P

V.24 E

Sz FA} Mo ALEES HF Mz
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ABSTRACT

THE INFLUENCE OF PORCELAIN LAYER THICKNESS AND
COLOR ON THE FINAL SHADE OF CERAMIC RESTORATIONS

Dong-Hwan Seong, D.D.S., Im-Gi Lee, D.D.S., M.S.D.,
Jin-Won Sohng, D.D.S., M.S.D., Won-Mi Bok, D.D.S. M.S.D.,
Seung-Geun Ahn, D.D.S., M.S.D., Ph.D., Charn-Woon Park, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Chonbuk National University

Statement of problem: Ceramic restorations should be made of porcelain layers of different
opacity, shade, and thickness in order to provide a natural appearance. Lithium disilicate glass-
ceramic system has superior color reproducibility, because it uses the ceramic ingot which is sim-
ilar to teeth shade and uses the staining technique and layering technique.

However, staining technique has a fault of discoloration. Also, porcelain is divided core and dentin
layer, it is not enough to study about the influence of porcelain layer thickness and shade on the
shade of ceramic restorations.

Purpose: The purpose of this study was to evaluate the influence of porcelain layer thickness
and color on the final shade of ceramic restorations.

Materials and method: The CIE L*a*b*(CIELAB) values of 72 assembled specimens, each
consisting of 3 discs (enamel porcelain 0.2 mm/dentin porcelain - 1.2, 0.9, 0.7, 0.5 or 0.3 mm/ceram-
ic core - 0.3, 0.5, 0.7, 0.9 or 1.2 mm, diameter is 1.0 mn) were evaluated with a spectrophotometer
(Model Chromaview 300, Spectron Tech Co, Korea) for the shade Al, A2, A3 and A4. Distilled
water (refractive index: 1.7) was used to attain optical contact between the layers. White, white
gray, and white brown backgrounds were used to assess the influence of the background on the
final shade. And the mean color difference value(4E) was calculated.

Results and conclusion: The results obtained from this study were as follows.

1. There was a significant correlation between the thickness ratio of the ceramic core/dentin porce-
lain system and L*, a* and b* values when the total thickness of specimen combination was
smaller than 1.4 mm(0.05).

2. The specimen which the ceramic core thickness was more than- 0:% mx had the best masking
effect against background colors.

3. The mean color difference value(4 E) is smaller than 2 (4E{2) when the ceramic core thick-
ness was larger than 0.7 mm and the total thickness of specimen was more than 1.4 mm,

Key words: Ceramic restoration, Spectrophotometer, Porcelain layer thickness
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