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ABSTRACT

Understanding of the color in compaosite resin

Jeong-Won Park

Department of Conservative Dentistry, Yonsei University College of Dentistry, Seoul, Korea

In clinic, esthetic restoration of a defective natural tooth with composite resin is challenging procedure and
needs complete understanding of the color of tooth itself and materials used. The optical characteristics of
the composites are different because the chemical compositions and microstructures are not same.

This review provided basic knowledge of the color and the color measurement devices, and analyze the
color of the natural tooth. Further, the accuracy of the shade tab, color of the composite resins before and
after curing, effect of the water, food and bleaching agent, and translucency, opalescence, and fluorescence
effects were evaluated. (J Kor Acad Cons Dent 2011:36(4):271-279.]

Key words: Color; Colorimeter: Dental composite; Spectrophotometer: Tooth color
-Received 24 June 2011 revised 4 July 2011: accepted 5 July 2011~

WA B R 5 sk A4S ARG Ho| &
2] e 497 £ ok A7 el 7 dukE o
2 AMEHE A9 7|5 Vita shade guided Aot} o
i olg 7o YRl g 23, 7|Fhd 71FE
A2 ﬂﬂﬁ}ﬂ AEE 43 7]i° & 74°Wr e
U Aln] FRelA] Fagh Ao Edolyg & Alge] Fet
2 50 EHOHH et Hols ﬂmﬂ‘% ] e s
A4 &

2 %EﬂE—Oﬂ M Aol tigt 7|24 NdS AR R 59
g7 FHellA] e stolol & Aol Adn AEe S
el A B ;g

= A|AH]
AbgE e FoA] B0 oE
whol5o] Y3 %8 (PEA
O]—E‘ ] °ﬂ’\1
JJrXLO] o]: 400 nmel|A]
700 nm *}01 o ¢ 7Bl gk, A
Attt wrle FRAQ o] TS BR ol EEs)
a17] flste] A (color system) = 10FHA| ¥t
oA F BAA F de L Aol 94 EAA

=S
(Munsell color system)$1dl o]&= 1905 HAo] A5 11

1‘&% ] l

*Correspondence to Jeong-Won Park, DDS, PhD.

Associate Professor, Department of Conservative Dentistry, Yonsei University College of Dentistry, 146-92 Dogok-dong, Gangnam-gu, Seoul,

Korea 135-720

TEL, +82-2-2019-1350; FAX, +82-2-3463-4052; E-mail, pjw@yuhs.ac

JKACD Volume 36, Number 4, 2011

Color in composite resin

271



Review article

bt A FAHoZ Mg Ai(hue), B=(value), A=
(chroma)®] Al 7FA] $A 0.2 o] F3stm 19434 7]
383 SAA3|oA] Tt A TAH R dE
AREE R Qi o ’\]iﬁﬂc’ﬂ’ﬂ% g 7|ER o Wit
(R), =2(Y), 54(G), #2(B), EzHP)9 7]%*—'13i
UF1 I Aol & q-/\] H]"v‘o}oq —7|:§]' YR), 945F(GY), %
=(BG), BM(PB), A(RP) & E3te] & 1071¢] 71
S ol &gt 01'3 Aol % (chroma)dl Wt oAl 127+
219 2 FHsta, o7l B (HE)d ek 0 - 10714
o 5 Fojste] AL FAIGHFigure la).

o2 A A 5 de] 2ol A2 CIE color sys-
temo] & Zo] Ut} o]AL 1931 IAZY L3
(CIE, Commission Internationale de 1 Eclairage)©lA]
A3t Aoz #33F=A (spectrophotometer) & ©]-8-5}]
AE AZste] FAI8HE HHoltt. o] I7te] 7ol of
d TJr@W?_ WHo R S AR AR gEzl W

= 7P e Ao A dhHoln =49 A Rk ol
rjjr FYo| = A o] 7hadt FHE 73 e}, o] W
Ae X, Y, 78 22895 AAFA (tristimulus value) &
o]-g3fo] AlZ FA|SH Ht
°o]Z 43kl 1976'd CIELAB color spacegls A¢]
M= e dA= 01 o] o] e 2olx 9lom, o
A L& W15 FA8H agt be 42 5(0)-4
(+), -3 (+)< L*]@E}(Flgure 1b).

2kl 3t colorimeter’t it T 719= A S48t
o] &-atth= o] W3l EEHV| T AN A8 v ¢
& 711 glo] FEstodof gt
T4 BEA= B dg A
o] FAl &, FHH = && 43
7}0}*44] “}OH colorlmeter—t— B

Zzke ﬂoi ﬁ/‘]sﬁﬁ‘* °JFJE A&t} (Figure 2). ©
WHE AR 7 A ge W o R g A jlom &<t
o7 M AXdhe W HlaEl 33% o] FeeE vt
AW 93.3%<] FHlolA AAAQ] Mg A9 + vta
deA Aok’

H A= A4l WhALE] = 7R dFdA 4, =5 H
AR ke SAste AS7IE B8 WA (spectral
reflectance-Z4H WHAES ov|eh) & o] &dte &4 ¥
TA | H]a) @ﬂl?‘: Holzl= Aoz g4 glen I
7F el e A AR d¥d= A ¢ e AR
27 e}’

o] 9o drtA o R txE Jhuete] ARgo] EHA o] &

ol &gt WM E AvfE 1 itk 7] A o7 TR Fi 2t
A S Yehll= 925 RGB A< o] &3t A& Yeh)
o2 vz o} fARE dEE 7HA o QAR BT ez
2, 3|Ate] mE Apo], HUE| wE Aol 5 WL bt
ot Aot Ao EAo= S 7 ik et
SAke} 71 gAY BB wgte Helsta 2k, A7, 4
5 Aot A olele] AHE AT F o At
A ge] ARgE L gl

EAQ AZ7) £33 F=A 9} vjAA ] E4E ]
w3 Table 13 2t}

oﬁr

l

of
o

o3

Table 1. Comparison of the colorimeter and spectrophotometer

Colorimeter

Spectrophotometer

Measure the color psychophysically, like human eye
and brain perception, as analyze the reading of tristim-
ulus values (XYZ, L, a, b, etc.).

Using a tristimulus absorption filter, isolate a broad
band of wavelength

Works well for routine comparison of similar color and
for adjustment of small color differences under constant
condition

Measure the color physically, provides wavelength-by-
wavelength spectral analysis of the reflecting and/or
transmitting properties of objects. Indirectly calculate

the colorimetric information

Consist of sensor plus complex data processor or com-
puter with software

Using a prism, grating or interference filter, isolate a
narrow band of wavelength

Works well for color formulation, measurement of
metamerism and variable illuminant observer condi-
tions. Optimal for quality inspection, research and
deveopment
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Figure 1. Most commonly used color systems. (a) Munsell color system, (b) CIELab system.
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Figure 2. Comparison of the measuring theory of the spectrophotometer and colorimeter.
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Table 2. Color matching system in dentistry: types, measurement area

Product Manufacturer Device type Measuring area
ClearMatch Clarity Dental, Salt Lake city, Software, digital image analysis Complete tooth image
UT, USA
CrystalEye Olympus America, Center Valley, Imaging spectrophotometer Complete tooth image

PA, USA

Easyshade Compact Vident, Brea, CA, USA

Shade-X X-Rite, Grandville, MI, USA
ShadeVision X-Rite, Grandville, MI, USA
SpectroShade Micro MHT, Niederhasli, Switerland
ShadeEye Shofu, Japan

Spectrophotometer
Spectrophotometer
Imaging colorimeter
Imaging spectrophotometer
Colorimeter

5-mm probe diameter
3-mm probe diameter
Complete tooth image
Complete tooth image

3-mm probe diameter
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