p1l
=
%
o>
S
'
J
py
=z
H
Tin
o
X
0>
re
4
Uiy
Ofm

Rl
=
010
>
=
>
A
=
HU
iy
10
=
>
0
-
Ml
ofm
Ol
S~

H22 X|2H2 AAA 2| et

ABSTRACT

PROPOSAL OF NEW DENTAL COLOR-SPACE FOR AESTHETIC DENTAL MATERIALS

Yun-Jeong Oh, Su-Jung Park, Dong-Jun Kim, Hyun-Gu Cho, Yun-Chan Hwang,
Won-Mann Oh, In-Nam Hwang*
Department of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

The purpose of this study is to develope new dental color-space system. Twelve kinds of dental
composites and one kind of dental porcelain were used in this study. Disk samples (15 mn in diame-
ter, 4 mm in thickness) of used materials were made and sample s CIE L*a*b* value was measured by
Spectrocolorimeter (MiniScan XE plus, Model 40008, diffuse/8° viewing mode, 14.3 mm Port diame-
ters, Hunter Lab. USA). The range of measured color distribution was analyzed. All the data were
applied in the form of T### which is expression unit in CNU Cons Dental Color Chart.

The value of L* lies between 80.40 and 52.70. The value of a* are between 10.60 and 3.60 and b*
are between 28.40 and 2.21. The average value of L* is 67.40, and median value is 67.30. The value
of a* are 2.89 and 2.91 respectively. And for the b*, 14.30 and 13.90 were obtained. The data were
converted to T### that is the unit count system in CNU-Cons Dental Color Chart. The value of L* is
converted in the first digit of the numbering system. Each unit is 2.0 measured values. The second
digit is the value of a* and is converted new number by 1.0 measured value. For the third digit b* is
replaced and it is 2.0 measured unit apart. TH55 was set to the value of L* ranging from 66.0 to
68.0, value of a* ranging from 3 to 4 and b* value ranging from 14 to 16. (J Kor Acad Cons Dent
32(1):19-27, 2007)

Key words: Tooth color, Color system, Dental color space. CIE L*a*b*, Esthetic material, Dental
color chart
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g oj2jgt A A | 71Ee] HEA R AN 7hset
AR A vlgE T2 Eala A5 A8 ARANA AA G
A4 code (] : Vita shade guide, Bioform shade guide
)& ugoz MRS Adsty Atk o2 e shade
guide® & Ut AAFCZ Fds}FuA} color tabs 3aH
Aoz ujgd Vita 3-D Master’} 270E A of2i gt
shade guideE°| AH&-dt= A% codese] Eddte A4
o] A A 2% Y (CIE)SIM AAS= A A
(CIE x.,y.z system, Lab system, L*a*b* system %)t
242802 AM4EE Munsell color order system 59l
ojd W& Zdstuz sheA U FEe deiA A
Ltk HE B2 A7AEe] o3 A% codeT e AA A
& e A8l B2 AFES Aldstn AR, 7Y
WA codeE AMEEHE ARETHY A3 M2 TE A
AE o] &3 AZe 3 59 o|FZE AA 42l o3t
ARE $83h=de ofago] gk

Zolo] M WMol Munsell Color order systeme©ll @
gt ¢AH oz AEd FF3HE color chip?t 2lote] A4
< gob wlmale W ow 19314 Clark'? o] % ofg o
AE &l 7]sHARP.

H e B4 F5A (Spectrophotometer)t Az A&
71(Colorimeter) & ©] &3t} A& AFHoz 2% BA
e 7IAA el o3 zofe] A W97t ARA R
Zle"oiz a dt}. 19739 Sproull®, 19759 Lemires}
Burk”, 19764 Grajower $%, 19813 Macentee$}
Lakowski®, 1987 Goodkind®} Schwabacher'”, 1988
W gz A 1997d sk 912 Telm 1998 e 41
ool & ArAtEd] il AAA F& ARG Ao
2. AT EnE Ko} A% WA E AME 717, &
A 24, Aok A, &4 W, S 9 o2} 2l o
gt Afo) & Holv] sl e G FXH 1 it

B3y A8 male 2 $EASEY AT B
& A37bed &) HauEa gtk AT 199949
oj“i7} R gt v JES A FE T U= FH A
29 7 3m oY T 4 m FEI} ook drhe &
o e golHE TEL, o2t o] &2 & Aol
A tete e AA AL A% B Aol o] BiH X
of M W= Au A5 2 B4er|2 AP,

o9} & B A Eata X9 Al A &
op7} shie] FstE AAE MestA| Eshe AL o}
8tA 543 7+ A|ote] vhekst et
Jdo el F7] ot B X7
GAEL olgjg FA g A A oS dHta
N2 23 A AL AA3 shade guided] LA &
ofsta gk,

of ok

oX

20

B AFoA e o] g o|H e o2 A7AS g 54
2 A A 8 AR5 A HAE Faskd, A
A Qe AEE e Anl #5 Hage] A4S T =
ZA8}koll M Spectrocolorimeter2 #A3to] X BA A AHE-
s vl 22 Azd 54H 44 892 3RaHoE
A dstazt ok agl, ol g E4E B Aofel A
g 9ol AL 7Hed A #HE Color spaceE Albstiat

.
1. ol Mz U W
1. 947 A=

B A= Vita shadeE AHEdhe 139 X34 &4
o 9 ARALY 12%9 FFEY B S AHEEET
(Table 1).

2, AT LY

1) Al A=

By AlEe A7 15 m, F7 4 me] §ZE 7
ol &3to] 7} A| &< shade T 1719 AlAE A&t
2 # 9o B3l AERo|uR 9 HIE FEHE YA
T B3 st 71t AVIX ¥EE A
& 7172 FAstn A OA] AER| =X felaS
AXAT| L C-FHEE AHSE 453t A2 HE Al
Asty FElHS AAS F Sofol= 2e2E AXAEHL
459 #7713 F87] (Optilux 501, 13 mn tip
diameter, Demetron, USA)E A}43] 2t ¥ @ 5%%o
Z ol YA 60 B F W 425 742 30
Z B¢ 9o FHE AR FELERH AAR ¥
#800, #1000, #1200, #1500 2 #2000 A& £o 2 HF
FA7 4.0 + 0.02 m 7} 2 W71x] F4 sl A Ankerd
o} dAnt A EE AlEY FRel A Eolu BeEe] A
A Fosien, drprt vt AlEE Hol Add 44
Lol 1597 BasT

A AN 2 A D AR 15 m, FA 1 me 258
2 A& ¥ wash opaque® vt21 2% T Opaque
porcelaing WAl A&3la thA] A&l 24do] B
Al#el] 2 mm F7A2 dentin porcelaing 2431 JF3
o2 2431990, olul enamel porcelain® glazingS Al
PslA] it

ofj >
2R do o

HEL Spectrocolorimeter (MiniScan XE



Table 1. Used materials in this study

A2g Mo 8 HESC| MA ATE S5 MEZ2 A BE MAH ot

Brand Name Shade Manufacturers
Vita Omega 900 Al, A2, A3, A3.5, A4, Bl, B2, B3, B4, Vita Zahnfabrik H. Rauter
Metal Ceramics C1, C2, C3, C4, D2, D3, D4 GmbH, Germany
ChamkFil Al, A2, A3, A4, B1, B2, B3, C1,C2,C3 Dentkist, Korea
ChamFil Flow Al, A2, A3, A3.5, B2, B3
Charisma Al, A2, A3, A4, B1, B2 B3, C2, C3,C4, D3, 1 Kulzer, Germany
ClearFil AP-X A2, A3, A3.5, A4, B2, B3, B4, C2, C3 Kuraray, Japan
Cornposan LCM Al, A2, A3, A3.5, B2, B3, C2, 1 Promedica, Germany
Palfique Estelite Al, A2, A3, A3.5, B3, C2, C3, I, OA3, OB3 Tokuyama, Japan
Esthet-X Al, A2, A3, A3.5, B1, B2, B3, C1, C2, C3, D2, D3 Dentsply, USA
Point4 A2, A3, A3.5, B2, T1 Kerr, USA
Supreme (Body) Al, A2, A3, A3.5, A4, B1, B2, B3, C2, C3, D2
Filtek Z-250 Al, A2, A3, A3.5, B0O.5, B1, B2, B3, C2, C3,C4, D3, 1, UD 3M ESPE, USA
7-100 Al, A2, A3, A3.5, A4, B2, B3, C2,C4, D3, 1,

UD, CY, CG, PEDO
Vitalescence Al, A2, A3, A3.5, Bl, B2, B3, C1, C2, C3 Ultradent, USA

plus, Model 40008, Hunter Lab, USA)E o] &3] & &
gt Aol A 38k7] U3l AZE Barium sulfate
249 (L* = 96.54, a* = -0.19, b* = 0.01) *3ol| A
< AAZIL D65 B4 selr 10% #FA A= 7
AlHe CIE L*a*b* k& A1 9 33 33l Haghs +
gt AW &4 AMH-g MiniScan XE Plus SAVE
14.3 me| SR TFE 7A€ diffuse/8 TAE 243 717
Z AA viewing area®] F7-& 8.0 mmo|t}, & dFtolA
283 CIE L*a™h* A3He S402 dojd g A
3t WO CIE(ZAZHALs)dM 197613 A A
ojt} o] MFHE AR AZH 3AFA) XYZ #oE
FE 42" L a* 283 bl % 349 An HF
g o] &3t} CIE L*a*b* EMAA L* & H&2E Yeh)
T AFE 02 3 A S ey gre] S/HEFE
Hert 7S orlditt a*9) bre A4S YelY, a*
o] okl g2 AN BEg L9 g ZAE a1 b
X9 T A gk Zof e Aoz o HEE 9
o3t} (Figure 1). ol& 32k HEAE o] &3l 4] 4
SAAE AR Azt FkE #5 A2 AFHET
3712 AZE e Aate)7h F o] U g Aol th-g3t
EE oxg Agzh e g yeplie Aol shedith £ a*
9 b*EezHE E C'He A=E Jehle #oz
thaol F2]o g gabdry

= [a b

+a’

Figure 1. Schematic diagram of the CIE L*a*b* color
system.

3) A4 Color Spaced] 7

Color Sorting 215 o] &3] MFzte] WiHH A5 A
A4S BAeln, P Be EEE Hole L a* 2 b ate
FOReR AFstn, 1 & Tatt FeH9 715 codes]
TH55Z ARSIt 7% #& 02 ¥ &9 90% 5
AAM Hogta HAgE lsetn, 24 LY, a* & b*e ¥
A8 T53 HF 22 UFa 7 codedl| ©l2g HE A
2319t} o|uf olHo] AP Jotog AW 7}s3 A
WA 4R = 2-3 %9 HAoR 77t MREY T
Zholl TH#t# B9 codeE 111 - 999 74A]) HAJ3slgich
(Figure 2). 2811 o3& Coded] HHE Hojue Mz}
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Figure 2. Diagram of the CNU-Cons Dental Color
system.
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Aol A Al H A|Zsle] 23 @ Vita shade® AHES
27H BEHE BHUR T 139 X FHE =AY A%
A3} Figure 3, 49 2t}

Aol AHEH B2 E9 Vita code’t 2 A Bvith
3t ZFolA UAE wrh AZAl] wet AAEA
J,l codeX IRoH, dF Ase YL HA W =
T8l 5ol SHNA AL itk spA
BE A% codeEol Xote] A& Ads}s] sl
| ESolete dAl st T2 S8 4 AFE
T3kl FA|g Stolr},

JolME & 4 sl%o] L*t® C* 3t BF 18] §A

A e
o2 T

FF‘

.—& rir e,

>
x 00

A

Azo;ozé&ao}n

1=
ox
m\o

m
>

%% B el BEFE & ¢ Aot ST LUgkd bk
of BE 9L a*¢el £ °ﬂ°f“°ﬂ H|3] o YA E¥sta
hom, a*gh Mg F2 49 ol 223 ol 4 A
£ A3E 2H3= L*%bjr b* e MEAA 71249

22

code® FI3lal a*# o2 ozt WglE Fojdkx] ¥k
Zikdazl=3

243 ARES Hak, T Hah A A4 g
90% oA e Ao, HA3E Table 29 2t}

L*zke) Aol 23 89YE 65904 7002 A9 oF 30%
o dFste EggFEe] EXxH] glen, 600 75 A
ol A E3H=12] ok 80%7} E2 o] Utk (Figure 5).

a*ge] BE e Loy b*e W) wa] ¢ Fo
o, 2014] 4 Atolol] AAQ F 40%7} BEHO k. 3
-2014] 8Atolol] AA Q] 90% ol/o] HXakm Slof AA| A
g Afolof & ke wjx|7) ghozle} YzEc) (Figure 6).

b3k AA EX ¥ & L*at vssAw Lat

o HE &t n& EXE Eoln Jellx] 15 Ale]d] o
60%7F £¥3t1 o} (Figure 7).

2. 22 x| color space (ZF& CNU-Cons
Dental Color Chart) of|e] &=

239 L*a*b*gel BXE 75% $3A BA8 By
L*3k2 70.71914 64.6 Alelo] £XHo] gleH, a*ghe
1.6594 4.56 Alo]ol BEHH b*3He 11,9394 16.81
Atololl X3t} 75% BE FF9 L*#e Abe < TolH,
a*#e o 2, b* e g holct. Aoz uff F2 A
9 Well A4 +8 A5 447t gEn)

90% BX¥ FFA L*32 74.604014 59.90744] 14.7
o] ao]E Boln a*3te 551914 -0.157H4 5.669] A
°o|Z Holm, b*3k& 21.80914 8.62714) 13.189) Aol &
Hole},

olggt A& EUE THa#e] A Wx LAl sdsi=
L*ae] 2 £x17te] MY 2,008, 183 29A Al
a*gte] 7zt £k MYe 12 Astgon 3AA £
b*zte] 7zt xIzte) Wele 28 Asisih L*ate] TH##ol
gdate 2Ugke] HE 66.0014, 68.07|%HC.2 Tab#
o sFete a*#te] AT 3013 49 o 2 THED aY
e b*atel MY E 14014 16mvte g 2R 4 &
Al s eat= L*a*b* kel ¥+ Table 32 2t}

olre] Helo] ZEH 7} code?te] MAle A= TH55%
T6669] 7% 3ol MAks AlgA oz n|esA Q1R 7}—
g Azl 4E* = 3.00)th. 283 T5559 T6559 2%
AE* = 2.0019, T5559 T565¢] 7% 4E* = 1.00]9,
T5559 T556<] Azt AE* = 2.00]t}.

H i o] A}23 Chamfild Z-1009] CNU Cons
chart®] codeZ o3t 23+ Table 49} 2t
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Figure 3. L* and C” value of the tested materials.

Table 2. Descriptive statistics of the measured
L*a*b* values
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Figure 4. 2" and b* value of the tested materials.

L* a* b*
Mean 67.40 2.89 14.30
Std. Dev 5.60 2.26 5.01
Range 27.70 14.2 26.20
Maximum 80.40 10.6 28.40
Minimum 52.70 -3.60 2.21
Median 67.30 2.91 13.90
10% 59.90 -0.15 8.62
90% 74.60 551 21.80
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Figure 6. Histogram of the a* value.

Figure 5. Histogram of the L* value.
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Figure 7. Histogram of the b* value.
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Table 3. L*a*b* range of the T### code in CNU Cons Dental Color Chart

T#00: First Range of L* TO0#0: Second Range of a* TO004#: third Range of b*
initial) value initial) value initial) value

1 58.00 - 59.99 1 -1.00 - -0.01 1 6.00 - 7.99
2 60.00 - 61.99 2 0-0.99 2 8.00 -9.99
3 62.00 - 63.99 3 1.00~-1.99 3 10.00 - 11.99
4 64.00 - 65.99 4 2.00 - 2.99 4 12.00 - 13.99
5 66.000 - 67.99 5 3.00-3.99 5 14.00 - 15.99
6 68.00 - 69.99 6 4.00 - 4.99 6 16.00 - 17.99
7 70.00 - 71.99 7 5.00 ~ 5.99 7 18.00 - 19.99
8 72.00 - 73.99 8 6.00 ~ 6.99 8 20.00 - 21.99
9 74.00 - 75.99 9 7.00 -7.99 9 22.00 - 22.99

Table 4. Application of new color code of CNU Cons Dental Color Chart to two light cured composites
(ChamFit & Z-100)

ChamFil Al A2 A3 A4 Bl B2 B3 C1 C2 C3
T974  T885 T265  TbH52 L.147 T844  T445 T753 T753  ThH41
Z-100 Al A2 A3 A3.5 Ad - B2 B3 C2 C4 D3

T613  Tbh45 T455  T456 T245 T635  Tb57 T234 D732  T443

V. &2 % n& Vita shade guide® 22 a= M4 codeolt}, A%
$Y 3 Vita shade?] coded AH&3h= ARE elx A=
017te) 2 &3] AH 1 AdH = EA4 9 ML HAYA Atel| Wk AR 0 2 Q1A 7hset A51E Kol glupen
d F QY ole ARE Hdsle FEAY] Ao gt 7] AN S8 L A% codeztd] AE EQ1E
F, 7] B, 2 A A gid £ 5 OO .9E T A%k, wetA ol @ FARES FEH] Y
o] Mg AAste HAA Hosty] fZolrt. kAR o] 7&?5—1“?} HE Aol AR B 5 AZA codeE
3 FEzte] FA WD ofet EAY] T, 74 4E, EA AVl Ajdshe WhEol obd XA G|l A AASE A
o] ¥ A 9 FY T e 9F 244 net AA & coded] Wt 7t A 59 MR coded F-ofalof & Zlolt},
A7 AA e AL Td2A Jed 5 A, ol FH o B APeXe dA dutor M T
e AT BUHE o 7 BAYEAE BTk Aol 24 2ol Agslnglt F8Ho)n AAR A
A A7 M At A% 2 HE2 R & % Sl CIE L*a'b* MAAE 3-83td Q13te] 2|ofet
A A7) R3] A FEE shade guided Aot JH & Ao} A& A@stuA Aitd 5 AsEe] A WY E
o2 vim Pddhe HAYE AHEStT YTt ol BA A%3, AA CIE L*a*b* AAA HY & 45 5%
HES 23] 98 B2 A@kEol 71718 AH3le & code® Foia] AFHA YA ALE 7Fed HFTE A B
At PSS ALt Gom?, AA ABH F40) A AT
7F& ¢ colorimeter 5 22 717]1€0] 271 U}, AT ol MFE NEY] HelME S HHH
ARt 7129 Be AFEd® et o} XA ol 2 7 21& ZESslok gk, WA AR Esh=
A B A4 28 W] FYEA R /Mg & 99 A who] opd FA 71710 9gt Falo] o] Fojzfo}s}
< o2 o8 FotollA AHEsta U= #HEHA ol A A AL 1, olg g A 7)71o & gk Aol %0171 e
A% 28 P g 22 AFE AV FE AR Ax 7171 ol &% S A SA 779 S 27 BEsE
B|At A AAISHE 7 Al M-S BH8kE coded AHE: Alggafor gt B A7 = 2 8 mm4 A WA AL
sta 917] wFoltt. o|H g MY codeE F WHEAHQ Ao &3l= diffuse/8” W49 71718 Agaiglon, S44 3
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o5 TTF Stoll A 10° BEA A= Z4E oz W

= b | R

54 270% st 59 Aol AFe) ke
) = A4 15 m, T4 4 me] t]A38 A
HE AMEstgen, BHY HF dvte 20008 ALER A
qan. Tlel Base 24 A 0349 3 A2
2 8 % 9 Tt Aes) WEomY EW ol &
A uabge] S FEslslof sl wfiolth,

1o T '8'_‘ i]
Aole] £53 BEH 24 Rl ofzgo] AW 52

N

coded THEV] 98] £838 2471 itk Ao A&7
CIE L*a*p* 8AAY &gt au2 A b s
AEg Age] BHL 7hestA T o4& A codert UF-
Zopltte FAME 24 A uetd 54 Hed 3
code® Fojsted WA coded] 8 Y H o) e}, 314
2k 2y A% codete] AL UE A F3Hgke] EEol o
Ao o] g AlRE BAFoR A7IE Aol £ A
Tl E olH e codette] A o] & oA ATEM B
" A7 o7 woksiA S A 1Ed) PE F =9
S Q1A E A4 codetell 7HA 4= JEE WY E AA
34T} Gross9 Moser'®& 4E*gko] 0 W] 20]H Mz}
£ SRteE AXE 4 glovt 2 iA] 3o A$ x|t
T Ue FEoli 3 A 8olH BE AT & 9o, 8
o deld @A AXE F Ak 3}¥ o0, Seghi T
2 oA 21 st 4E*}F 28T HH iR Ee B3
A7y R 4w 18} Zow g Eusivin gt
2 dFoA s Lo b g Aol 22, a*gke] Aole 1
2 dAsad

ol dT 22 F 71X 215 Hola) BEo)z CNU Cons
Dental Color ChartE 19929 Goodkind$} Loupe™7}
A7 BEAES YA R 3 AR AN HALe] thE
o] 878 NZE shade guided] 71F L2 AlggIA
A5 878 THEAI £ glogg A4 e9At
- A2 8419 shade guideBo] A% Eajtty dig
™ (Porcelain : 61%, 58 @7 : 58%), 85%9 +%
Ago] 2 AAAQ shade guided) 7§ee] B Ao
el Felgich A2 shade guidedl W& 2 714 Ak
AXE AAx Age] AA HE Uehfolzttl=d thel
90%7F Aoy, 54 WYL AYshe 24 Ed gt
AzE T okdtie o Ad dslMe 92%, a8n
Hueo] #430] 93+ FHA Chroma? ValueE 44
A Qle WS ZdFojoldithe A daiMe
96%7} B3}, L3k ADANA A A g “The color sam-
ples (of the dental shade guide) will be arranged

3|

o il

3l ol Mz

fo rf

AT 40 75 WEE Y4 S7E S8 MES A YHHS HH

according to a logical order which is explained in the
directions.” 9] Z7| & & -§-o] 7}eslT0L,

SRR T Aol AREg 2E A E) CNU Cons Dental
Color Chart®] code® ¥4 Al B 714 EAHE] IS
& 4= 9ltHTable 4). ChamFile] A% C13 (2% FY3t
A code7t FAE AT}, AR AAte o A4 codeE
Haigt A1 A2 Bl&) o =t} ole C1# €29 A% &
U3t code Wl A2 2 3kt 22 3he] 4 A 9] L*a*b*el
f= 7H 9 ALRE A29] A9 B1E UE coded Holdt
AT AA Lra*b* g2 ZAg] 28 A2 O code
A ae 7EA7] WEelch Z-1009) 49 A2, A3 2
A3.5€ ¥ E AHE codeE 7R YA T codete] Rpol
7t & L' b*Y] code’t ThEH a*ghe o2 weke] ke
7HA I o] 9HB codettolE A AdHeRE FRE A
o] AAE Holr},

2 979 F54A 54& CNU-Cons Dental Color
Chart® HIZ 9/dl $-837] Y2 ot el o
28 A 2 EAA 99 o7 He EAAES0] glog
2} AZstn] | B Ao 243 ofe] 23} X F 0] A
A AL of7] wFo|tt. AT o] 3 AFE ulEele
2 A4 A GA M AHgstE A codeEY BFAHES 2
58 F e A2 AAAY 232 vldsta, o ge 4
g 5l dREY A3 rtEe] S £ e A
T de AZ7E 2 4 el At

e —d

o=
wf o

V?:I =

P —] [ —

@Al XA Algste WAAE AHLsle A4 codet
AA ojd %S Yepdin, O 2 A4 codes} o= A9
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