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Application of color science in dentistry

Sung Joon Kim, Kyung Won Baek

Department of Dentistry, Jeju National University School of Medicine, Jeju, Korea

The color and appearance of leeth and oral structures are a complex phenomenon, with many factors such as lighting
conditions, translucency, opacity, light scattering, gloss and the human eye and brain influencing the averall perception of tooth
color. In clinical practice and research, measurements of the color of natural tooth, gingiva, restorative craniofacial and dental
materials are importan! and applicable to many field, The application of color science in dentistry has enabled the measurement
of tooth color in an objective way, with the most common color space in current use being CIE Lab system. This arlicle will
provide the color science pertinent to teeth and maxillofacial structure and measurement with geometrical aspecis of measuring
systems. Also, the article includes the color difference and perception aspects of tooth color together with a review of the range
of tooth color measured in different populations. (J Med Lite Sci 2010:7:7-12)
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Figure 1. Munsell and CIELAB color space arrangemenf!®
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Table 1. Examples of instruments for color measurement

Type Instrument Manufacturer
Chromometer CR-321 Minolta
‘ Chromascan Sterngold
Colorimeter
ShadeEye chromaMeter Shofu
IdentaColor I Identa
CM-3500d Minolta
Spectrophotometer -
Vita Easyshade Vident
ShadeScan Cynovad Inc

Digital image and

A ShadeVision X—Rite
shade analysis
Tkam DCM
SpectroShade MHT
Hybrid
ClearMatc Smart Technology
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Table 2. Summary of studies relevant to dental color-matching tolerance

Study Design Color differen

ce Resulls

Color perceptibility studies

Kuehni and Marcus3® In vitro AE*=10 Fifty percent of observers perceived color difference,

Py 1ai i j
Seghi et al?® In vitro AE*=2.0 . n?;'ce ain specimens were correctly judged by observers 100% of the
Johnston and Kagl® In vivo AE*=37 Average color difference between compared teeth rated as match in

oral environment,

Color scceptability studies

Mean color difference at which 50% of prosthodontists rejected

2} i AE*=117
Douglas and Brewer! In vitro E=i shade match for metai—ceramic crowns.
Ragain and Johnston4? In vitro AE*=27T2 Average 50:50 AE* replacement rate for all subjects was found.
Ruyter ot Al In vitro AE*=33 Fifty percent of observers considered composite resin specimens to
be unacceptable.
Johnston and Kaol2 In vivo - AE*=68 Average color difference between compared teeth rated as mismaich

within normal range of tooth color in oral environment,
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Table 3. Reported L* a* b* values for anterior maxillary incisors measured in vivo,

Subject demographics

Mean color co—ordinates {S.0.)

Reference Method

Country Number Agelyears) L* a* b*
Odioso et al Spectrophotometer USA 180 13-64 69.3 (5.92) 51 (1.33) 18.7 (3.37)
Xiao et al 19 Colorimeter China 405 13-64 70.67 (1.91) 4,29 (2.05) 17.51 {(4.13)
Rubing et al 46} Colorimeter Spain 600 15-50 67.6 (7.0) 43 2.1 12.1 (3.3
Douglast? Colorimeter Canada 7 54,76 (4.16)  0.06 (0.75) 6.37 (3.65)
Gozalo—Diaz et 8149 Spectrophotometer Usa 120 718 73.3 (1.7) 47 (2.3) 18.8 (4.9)
GegaulT et al A9 Colorimeter USA 20 20~27 511 -0.1 =02
Hasegawa et al.59 Spectrophotometer Japan 87 13-84 73.1 (5.6 3402 16.4 (3.9
Cho et al 51} Colorimeter Korea 47 >19 57.8 (3.5) -10 {09 68,7 (3.1
Cho et al 5} Shade vision system Korea 47 »19 74.0 (3.4) 5.0 (1.5) 194 (4.0
Zheo and Zhus2 Spectrophotometer China 70 18-70 51.48 (802) 062 (0.14)  0.15 (©.02)
Zhu et al 53 Spectrophotometer China 162 20-73 5491 (6.39) -1.69 (1.56) 9.19 (5.65)
[ A = ] 1993:5:143-152.
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