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STUDY ON COLOR DIFFERENCE BETWEEN NATURAL
TEETH AND COMPOSITE RESINS

Hee-Sun Kim, DD S M3D_ In-Boglee, DDS MSD, PhD., ChungMoonUm DDS MSD PhD.
Cepartment of Conservative Dentistry, College of Dentistry, Secul Maticnal University

The structure of current guides iz largely illogical and without any rational use of coler ordering. The
shade guides are generally made of plastic (rather than the actual composite material) and do not acou
rately depict the true shade, translucency, or opacity of the composite resin after polvmerization. To solve
this problem, information based on evaluations of natural teeth and material that use the same methed
and experimental conditions is necessary.

The present investigation measgured the celor of natural maxillary antericr teeth in vive and compared the
results with these of compesite reging.

269 Korean subjects were selected for this study. Intact central incisor, lateral inciser, and canine were
selected. The clinical crowns were free of caries or resterations. The middle site of the corcnal portion on
the labial surface of the tooth was measured by Chroma Meter.

The five light activated, resin based materials(Amelogen, Denfll, Elitefil, Spectrum, Z100) were used in
this study. Besin composite was condensed into plastic mold with a diameter of 8mm and a thickness of
dmm, pressed between glass plates to flatten the surfaces, and polymerized using a Visiluz [ visible light
activation unit. The surfaces were polished sequentially tn wet sandpaper. Color measurements of each
gpecimen were accomplished by Chroma Meter.

A computer program that compares each tooth coler with each composite resin color was written and the
minimum CIELAE coler difference( 4 E*) between tooth and each material was calculated.

Under the conditions of this study:

1. Teeth tend to become darker with advancing age.

2. Canines were darker, more vellow, and less green than incisors.

3. The testh from the women were lighter, mere green, and less vellow than the male teeth.

4. In general, composite resing were lighter, meore green, and less yellow than teeth. Deficlencies were

noted in Hues In YE range.

b. Mean color differences between the five composite resin products and testh were detectable to the

naked eye(4E*}1.0).

6. In comparing the mean JE* values of materials, Spectrum showed the least followed by Z1040, Elitefil,

Amelogen, Denfll in increasing order.
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Table 1. Murnber of subjects and compaosition of ages

HA e 27k Aoldd] B35 delHrl AR E 4 age grouplyr)  Mals Female Total
doj@ oajeensy  Zanfo) Folrt AAFHH X o} o under13 4(18) 4(18)
A o2 BE 5 Y wBLRe gra 2EA 9 20029 Sszw o1 L9
o aE} AEE BRBEA (Spectrovhotometer) 2 30 to 39 12033 20(35) 32(34)
i A= T PECIOPhotomEter A0t 49 18(44) 17(44) 35(44)
%]é] SPEEH Cﬂﬂ%%cﬂ 11:%01_ 0}2—]77]'}(] %%‘?1‘ in vive data= 80 tg B9 14(53} 20(54} 34(54}
ER Aol 8 418359 shade guideSe] ZE 93 averfil 5(69) 3(54) 8(67)
T9 datad] 2A ] ARE YR 28 F, Total 154(31.5) 115(34.9) 26%(32.9

% ﬂ:‘?"aﬂ}\i% %Q—]' Z]’ﬂj]?é in vive ’%EH 0{])\1 }qu:“ﬂ% ( }I average age.

Table 2, Produsts, shades and manufaciurers of campsite resin
Product Shade Batch No. Mamafacturer
Arnelogen Al AZA3A3D Barlum glass P16 Ultradent
El B2RE3 3 Tem(0.1-1.8) (Sauth Jordan,
C2 60% by wol. Utah, USA
Denfil Al AZA3A35 44 Barlum glass DF713 Vericorn
BE1 BZR3 . 7-1 0w (Goyang, Korea)
C2 C3 2% by wt.
Elitefil Al AZASA3S Barjurn glass (89197 Bisco
B3 C2 (Ttasca, IL, USA
3 66% by wol.
Spectrum Al AZ A3 S AL Barjurnaluminium-horosilicate 9809000419 Dentsply
E1 B2R3 (1.04-5 Oumn (Konstanz,
C2 C3 T7% by wt., 57% by vol. Crermany)
Z100 Al AZAS A3 G A4 Zircomia/silica 19990716 M
BZRB3C4D3 )} Gran (0.071-3.5) (St. Paul,
1UD 66% by wol. MN, TUSA)
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o} WES BUs] #8) 6779, 0.33, 188491 L7a”7
b* #2 2= Polyvinylsilozane putty(Reprosil, LD
Caunlk Division, Dentsply, International Inc., Milford,
Del., USA)E |0} dwd] Tz 4242 s,

BAZE 2% (EXCEL, Microsoft, Seoul, Korea)S A
S8l 2 7o HEH AEHAE oA, a8 Aok
o A2 Br1Ep] A8 AFHAREE AlstEn. a
2 AobeAAle] wE Alolagel Aeld FA] A F test
2 24E T F T testZ A CH 05 H2152F).

2. ST &4
EEo =9 B (Table 202 2 shade B2 3

A ABES AFsE S A3 8mm, 574 4. 1mme)
28 T BgHzS $HE F glass plate Al ¥

3. AHREAA
AR} Aetdm Bz} 4L vlwdte] &ie 43t
(4E")E 38l Z2a9 2 AF3}9 0. Computer algo
rithm2 B3 3 Aots} @ AF 2gdze 27
shade® Wlwste] 42 T3, A4 JEGZ 2e
7V 233 shade® AHIHAT. lHF FF S 244
Alotel] tha) AlegstE et o1&l A (O Brien et al ™% o] &
Bk o7 AHE HaEs) gas Fekdoen, ]L A
olz} o BRI AFLRY HA HEHate|tt, o
2 BE AelRET 53 B AF) b5 A
T}, EXCEL Z2O#< o] 431 2t A5 H3te) 59
FFHEAE A, AFLY Aol A HH F test
4 T test® AT 059 ).

® L FARTEA
3 EEE A Visilux [ (3M, St. Paul, MN, USA) & 4 Fean — EAE E[ML) +HAb )+ (b))
FYE 2 WL 4024 FRIHAG. FAZAEL A7 b b
3131, A AR (Retopel V, Struers, Copenhagen, mza =z
Denmark)E <83+ 320, 400, 600, 800, 1000, 1200
Hel g2 Sandpaper”‘“{ M ERZ eAd oz dnsid Table 3& =84 20152 A¥Y Ao} HiS HAF
o 5L WAL AFst] A8 AR s A0S o L' 938 94834E 7R 2T 3T b T a3
AEERE polysi]oxane puttyE =31 472 4= AMT Folg FBEAE BolR] Lttt £ d¥e] 51
AL AHEgn. EXCELEE 802 7 A ZEY g Bhof] mhe} Ao} %jz} FH2= HE ngr},
EFHAE T3 Table 4= 444 Alopz} FRghed BedFo) o
A2} A elrt @A el ]5 =2LT, 97, FELTE
Table 3. Mean L*a*h” values of tooth by age group
Age grouplyr) L a* b No. of teath
under 12 85172378 194079 4461300 4
20-29 4071503 -}1.85+1.65 5791337 145
30-32 B4 E38+0.14 <1.92+1.35 519+£3.23 39
40-49 A4 0614 3] -1.13%x1.18 4452+3.95 30
B{-59 53011386 -1.97+1.12 R R4+3 .38 34
aver 60 44 TI+6.66 -1.03+£1.19 7451239 )
Table 4. Mean L*a*h* values of tooth by sex
Sa% L a* b* Mo, of testh
tnale A3.02+6.38 -1.78+1 62 5961346 154
female 46415381 -1.10+1.23 497+3.30 115
Table b, Mean L*a*h* values of tooth by toath position
site L* a* b* No. of testh
centrl incisor 55 T0+3.47 -1.31£1.11 3594+228] 265
lateral incisor 4 G255 117088 4751348 269
canine A1TEET 62 -1.28+1 .93 TO3x2.62 269
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Table 6. Mean L*a"b”* values of Amelogen

Shade L a* h*
Al G1.23x0.55 -3.13x0.03 186038
AZ 5917348 -2.35x0.06 421081
A3 AG.931£1.20 -1.46x£0.98 6130183
A3D AR EHE(G 29 -2 08010 13821061
Bl G3.43x0.34 -3.15x0.08 147034
BZ A921£0.11 -3.16x0.06 42 0023
Bs 5911325 -3.27x0.16 681031
CZ AGOEE(G.26 299008 317004

Table 7. Mean L*a*h* values of Denfil

Shade L a* b*
Al 64.03+0.27 -2.37x0.02 321+ 018
AZ 62.67+0.21 -2 54+0 07 3081058
A3 60.71+1.94 -2 02004 4.7 008
A3D 3861188 1.7 2007 6.92+0(.12
Ad RRT1£0.41 -2.14+0.01 1.74+6.38
Bl 60924025 -2.66x0.12 -1.86x0.41
BZ G2 73£1.51 -2.27+0.26 1.64£80.50
B3 60.88+0 52 -2A10.04 286049
G2 RGOEE0TL -1.91%0.24 184002
3 AROGE0.15 -1.79%0.36 -3 75+0.33

Table 8. Mean L*a"h" values of Elitefil

Shade L a* b*
Al 62.25+0.15 -3.3 0.4 (1.18£0.29
AZ 57421183 -3.15£0.93 507+0.68
A3 58.38x0.45 -3.30£0.06 6.33x0.69
A3DL 57732207 -3.08+0.71 10,320,568
B3 60 585057 -4 96007 11.87x0.61
2 58 27+0.3% -4 7£0.10 6.26x0.32
L3 1.8 (.59 -3.32+%.11 9381010

Table 9. Mean L*a"h" values of Spestrum

Shade L a* h*
AZ A48+ .83 111015 4 070169
A3 AG92+11.01 {195£0.19 G.51x(54
A3D 3440352 (00008 902009
Ad 47 980,54 137016 7.58+(54
Bl AR951£2.03 225027 1482103
BZ A7T84+(314 196005 5841009
Bs 53710366 104023 8691033
CZ A4 3 £4.50 -1.29x0.28 367077
Ca 81851162 -1.28x0.25 AA41£1.10
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Table 10. Mean L*a*h* values of Z100

Shade L* a* b*
Al 55.82+(116 -1.89+0.4% 2.25+(.39
A2 59.44+0.31 2072004 5 4R+ 26
A3 57.64+(.59 -1.35+0.07 596057
A3D 52.92+0.82 -2.52+0.22 7.18+0.17
Ad B4 51 +(1.88 -1.22+0.85 563+0.88
B2 59.9 +(.83 -2.22+0.0% 4.53+0.11
B3 59.96+(1.48 -202+0.07 594+0.11
4 47 224474 -1.98+0.11 3.68+(1.43
L3 54 (16+(148 -}.66+0.06 2.63+0.30
I 53.34+(1.68 -206+0.04 -2.47+0.23
D 6210077 -1.67+0.46 8.92+0.85
s
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Fig. 1. H/C graph of the overlays of teeth and com-

posite resin.

Table 11, Mean colar differences of the b materials

tested
Material Mean color difference
Spectram 1.78x1.41
2100 2.42+1.63
Elitefil 3.34+2 .05
Amelogen 3.656x2 50
Deanfil 3.91+2.66
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Fig. 2. V/C graph of the overlays of teeth and cormn-

posite resin.
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*

Fig. 3. Frequency distribution of minimum 4B
hetween Amelogen and teeth. The mean JE* is
3.55,

*

Fig. 5. Frequency distribution of minimum 4E
hetween Elitefil and teeth. The mean 4E* is 3.34.

*

Fig. 7. Frequency distribution of minimum 4E
hetween Z100 and teeth, The mean 4E* is 2.42.
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*

Fig. 4. Frequency distribution of minimum JE
hatween Denfil and teeth. The mean JE* is 3.21.

*

Fig, 6. Frequency distribution of minimum 4E
hetween Spectrum and teeth. The mean 4E* is
1.78.
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