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COLOR DIFFERENCE OF THE DENTAL COMPOSITES MEASURED BY
DIFFERENT COLOR MEASURING INSTRUMENTS.

Su-Jung Park, Eun-Young Noh, Hyun-Gu Cho, Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang*
Dept. of Conservative Dentistry, School of Dentistry, DSRI, Chonnam Natl. Uni.

The objective of this study was to evaluate the effect of color measuring instrument by measuring the

color of dental composite resins.

Nine shade light cured composite resin disks were prepared (diameter : 15 mm, thickness : 4 mm). CIE
L*a"b* color scale of each disk was measured with 3 different types of spectrophotometer (MiniScan XE
plus (Model 40008, Hunter Lab, USA), CM-3500d (Minolta, Japan) and Specbos 2100 Miniature VIS
Reflection spectrometer (Serial No: 319416, JETI Technishe VIS Instrumentic GmbH, Germany)).
Miniscan XE Plus and CM-3500d using identical measuring geometry with different size of viewing aper-
ture. But Spechos 2100 using different measuring geometry.

Within the limitation of this study, there were color difference (4E*) from 2.4 to 7.8 between Miniscan
XE Plus and CM-3500d, but L.*, a*, b* values showed the high correlation. However, there were great color
difference (AE®) in the extent of about 20 between instruments with the different measuring geometry.

Therefore, color scale measured by color measuring instrument should be used as a relative value rather
than an absolute value in the field of dentistry. (J Kor Acad Cons Dent 34(3):199-207, 2009]
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2 ATE FLD AT £33 P4 e sk Az
U2 2% o587 13 spectrophotometer?]

MiniScan XE plus (Model 40008, Hunter Lab, USA)
9} CM-3500d (Minolta, Japan), Z18]3 t& 433 1
& A&-8lE miniature VIS reflection spectrometer?!
Spechbos 2100 (Serial No : 319416, JETI Technische

gzle] AdE 48t Specbos 21008 % 54
S sk 71710 AR ol Asf A At A Aol
g el 2 AlFotslam, ofe] Sl A.8317] 9g
2] 17 HF tipe TEO] A7 ARSI

Spectrocolorimeter$] MiniScan XE plus SAVE
g 4712 Xenon flash lampE AH838hH, 474 14.3
mm&] Port diameter$} 8 mme| view diameterg 714
™, Diffuse/8" 9 #% WAl& AMgath, 54 Adle EF
34 De2 12213 100 #2342 248 S0t &4
A o8+ HunterLab Universal Z21#8-& 0]£3]
CIE x,y,z, % CIE L*a"b"#t o2 Hadn,

Spectrophotometer?! CM-3500d= 288 #3432
2 A4 8 mme 45 11 mme) FAF W8 A8t
™, SCI (specular component included) modeZ dif-
fuse/8 % WS ARl F9-2 pulsed xenon arc
lampE AHE3MH, 54 Aol RE3Y Do 283 10°
w2 nAdE S8

el F 7171e the % HAE AMgsteE V7R e
miniature VIS reflection spectrometer?! Specbos
2100& AM&sISIth. Specbos 21002 EA4 9 illuminat-
ing fiber2 FY& A= FE T receiving fiberZ %
B wAbE He YT 7R3 e o] 2] Duplex-
Fiber bundle®] 2-2+¢] fiber® A48 o= A shel
24 fiber2 FAHAHFigure 1). 4 tip ¥4 4
mme|™, Fiber7} =2 A4 24 799 F7e 1 mm
ojty, & 7171 Fud AL 71710 AZAbA FE
of elall MY ZHo] tEStEE AFH e, A =7
= 98l Specbos 40009] A% &34 23 A A
&3t A Alde 253 Ds2 T8l1 107 TR
138 4 stglon] thE 717153 22 Specbos 21002
07/0"9] &4 WA AR}, S35 Hlolel= Spechos
Color 2138 o] &3] CIE x,y,z, ¥ CIE L*a*b*&2

bt

Table 1. Products, shade, and manufacturers of tested
composite resins

Products(Code) Shade Manufacturers
Filtek™ 7Z-250  Al, A2, A3, A3.5, 3M Dental Products,
(7250) B3,C3, C4, D3, BO.5 USA
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Table 2. CIE L*a*b" values of Filtek Z-250 measured by MiniScan XE Plus and Minolta CM 3500d

Measuring Instrument Shade L* a* b*

MiniScan XE Plus Al 69.18 (0.02) -0.74 (0.0D 10.35 (0.02)
A2 67.74 (0.01) 3.26 (0.04) 16.73 (0.04)
A3 64.72 (0.02) 5.07 (0.04) 15.79 (0.04)
A3.5 63.66 (0.02) 7.26 (0.03) 16.68 (0.02)
B3 66.78 (0.01) 2.77 (0.03) 18.17 (0.06)
C3 60.71 (0.01) 0.37 (0.02) 9.24 (0.07)
C4 54.45 (0.02) 0.11 (0.09) 9.94 (0.12)
D3 64.24 (0.01) 1.56 (0.01) 10.93 (0.03)
B0.5 80.38 (0.01) 0.04 (0.06) 6.23 (0.01)

Minolta CM-3500d Al 65.93(0.06) -1.97 (0.01) 7.26 (0.03)
A2 63.92 (0.06) -0.02 (0.02) 10.17 (2.51)
A3 61.39 (0.03) 1.89 (0.04) 11.56 (0.03)
A3.5 60.48 (0.03) 3.44 (0.04) 12.82 (0.08)
B3 63.53 (0.01) 0.32 (0.001) 14.18 (0.005)
C3 59.20 (0.03) -0.68 (0.005) 7.69 (0.03)
C4 53.04 (0.01) -0.89 (0.02) 8.44 (0.03)
D3 61.89 (0.06) -0.11 (0.01) 8.31 (0.07)
B0.5 79.59 (0.21) ~1.07 (0.01) 3.72 (0.01)

Standard deviations are in parentheses.
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Table 3. CIE L*a*b" values of Filtek Z-250 measured by Specbos 2100 according to the used tip and measured condition

Used tip and Measured condition Shade L* a* b*
Original tip under dark field Al 48.73(0.02) 0.33(0.07) 000.03)
A2 43.16(0.01) 0.58(0.04) -0.91(0.02)
A3 45.82(0.02) 0.65(0.04) -0.64(0.03)
A35 44 59(.0.03) 0.85(0.03) -0.29(0.06)
B3 45.97(0.02) 0.42(0.02) -0.003(0.04)
C3 50.18(0.04) 0.78(0.03) -0.003(0.03)
C4 41.16(0.02) (0.37(0.05) 0.04(0.07)
D3 48.12(0.03) 0.86(0.03) 0.52(0.01)
BO.5 55.69(0.06) -0.21(0.03) -7.35(0.01)
Original tip under natural light Al 47.13(0.12) 0.36(0.06) 0.33(0.13)
A2 43.5(0.03) 0.47(0.02) -0.6(0.03)
A3 45.75(0.03) 0.86(0.03) -0.34(0.04)
A3.5 47.22(0.03) 1.18(0.04) 0.54(0.04)
B3 48.20(0.15) 0.65(0.02) 1.45(0.14)
3 47.71(0.13) 0.49(0.04) -0.8(0.03)
¢4 41.62(0.03) 0.24(0.005) -0.04(0.06)
D3 50.14(0.04) 0.82(0.06) 1.16(0.03)
B0.5 56.67(0.02) -0.32(0.02) -6.81(0.01)
Handmade tip under natural light Al 46.95(0.38) -2.26(0.10) 2.48(0.29)
A2 42 .41(0.07) -1.74(0.05) 1.99(0.06)
A3 45.99(0.67) -0.78(0.24) 0.85(0.49)
A35 44. 8‘3(0 13) -0.1100.17) 1.1400.77)
B3 14(0.50) -1.23(0.14) 1.85(0.09)
C3 46. 98(0 89) -1.04(0.19) 0.14(0.23)
C4 40.47(0.52) -0.12(0.18) 0. 47(0 52)
D3 45.89(1.16) 0.13(0.15) 57(0.28)
BO.5 57.03(0.10) -2.15(0.11) 5. 4’)(0 19)
Standard deviations are in parentheses
Table 4. Color difference(4E*) among different color measuring instruments in the 7-250
Al A2 A3 A35 B3 3 4 D3 B0.5
H/M 4.65 8.25 6.26 6.3 5.69 2.4 2.29 3.89 2.86
H/Dark 22.95 30.38 25.43 26.32 27.73 14 16.57 19.2 28.18
M/Dark 18.82 23.55 19.82 20.76 22 58 11.93 14.6 15.85 26.35
Dark/Light 1.64 0.47 0.37 2.78 2.6 2.62 0.48 2.12 1.12
Dark/HMT 4.01 3.79 2.07 1.74 2.75 3.7 0.95 2.34 3.03
Light/HMT 3.39 3.57 2.04 2.78 2.2 1.95 1.31 4.34 2.31

H : MiniScan XE Plus
M : Minolta CD-3500d

Dark : Spechos 2100 with original measuring tip under dark.

Light : Specbos 2100 with original measuring tip under light.
HMT : Spechos 2100 with handmade measuring tip under light.
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Figure 3. a* value change of the 7Z-250 according to the
measuring instrument and condition,
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Figure 2. L* value change of the Z-250 according to the measu-

ring instrument and condition.Miniscan: MiniScan XE Plus

CD: Minolta CD-3500d

spec-O/D: Specbos 2100 with original measuring tip under dark.
spec-O/L: Specbos 2100 with original measuring tip under light.
spec-H/L: Specbos 2100 with handmade measuring tip under light.

Miniscan (o] Spec-0/0  Spec-O/L  Spec—H/L

Figure 4. b* value change of the Z-250 according to the

measuring instrument and condition.
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