— ABSTRACT

THE COLOR CHANGE OF VISIBLE LIGHT-CURED COMPOSITE RESINS AND
COMPOMERS ACCORDING TO THE THICKNESS AND BACKGROUND COLOR

Ju-Hwan Im, Jin-Sun Han, Su-Jdong Lee, Mi-Kyung Im
Department of Conservative Dentistry, College of Dentistry, Wonkwang University

The color of an esthetic restorative material is controlled primarily by thickness of the material and back-
ground color. Although the effects of the two factors on the color coordinates of esthetic dental materials
have been reported, the mechanism has not been clarified well enough to explain the effects quantitatively.

The purpose of this study was to evaluate the effect of thickness and background color on the color of
tooth colored restorative materials quantitatively.

One hundred sixty samples were fabricated from two commercial light-cured composite resins and two
commercial compomers.

The color characteristics and changes in the color coordinates were measured by a tristimulus colorimeter
(Model TC-6FX, Tokyo Denshoku Co. Japan) using the CIELAB system.

The results were as follows:

1. As thickness increased from 1.0 to 4.0mm, values of L* a* b* changed irregulary for white and dentin
color background, but showed no obvious difference in color for black background.

2. The colors of composite resins and compomers were significantly influenced by background color.

3. The color difference was recognized even the same shade name in four representative kinds of compos-
ite resins and compomers.

4, As thickness changed, values of color difference for same products and same background color showed
constancy, but showed difference for different background color.
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1. MR

UM Al 2. Sle 259 B3R 2 239 X
n & A3t FFFEF o2 E Z-100(3M Co,
U.3.A.), Palfique Estelite(Tokuyama Co, Japan), &
Fo2& F-2000(3M Co, U.S.A.), Dyract AP(
Dentsply Co, U.S.A)Z ARE A3}, Shadew ¥
HHA 0 2 gol AMg5 e A3E Ag 3¢ th(Table 1).

2. AlH2| Mt

Zt AgF 1, 2, 3, dmm®] FAZ 10708 ¥ 160719
AHE AFe e Al A™E A8l 22 WA 3em, F
A1, 2, 3, dmm%l 45 < A, LE AEe
7127 FYHA FEE 2A2HA FEFIYNRE A4S
T 5 Imme] Eeol=Ferg o] 43t F&FY &
Zo| A HEste HF9] AR E A AT AlHY FHe]
AN FAE 4592 Yol & 4024 7 FAFH]
(Visilux I, 3M Co, U.S.A)E o] &3l #5501
3, 4mme] A|H L FZog FUs FFYFL A
t}, 7B e g FE35%7](Curing radiome-
ter, Demetron Co, U.S.A)E ©] &3l Arlsl¥dt. Z
AZE AHEL AHEE AR whet ohad Zo] EF3A
on FHo] 2HEA YEE HARAEI ) ST AL
o E#siTt.

17 : Z-100

27 : Estelite

3T . F-2000

47 * Dyract AP

3. ME%

A2 e A F9 A7%0] 3mme] SN2 (Model
TC-6FX, Tokyo Denshoku Co, Japan)Z °|-&3l5itl,

Table 1. Materials used in the study
- ype .- - - Product- -~ - - -Shade-  ~  ~BatehNa_
Composite resin 27100 A3 590443
Estelite A3(U) 19589 Tokuyama Corp.
F-2000 A3 2020A3 M
Compomer Dyract AP A3 106452/0 Dentsply
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SHAAAE XYZ filterd2]9] CIE E5F CFA(A, rep-
resentative of incandescent electric lamp @ B, repre-
sentative of direct noon sunlight : C, representative
of overcast whole sky illumination)& °]&3l1eH, &
AL 2%2 mE 33 ¥ A8 HE2 0~459]
2}\‘;}11).

AANEE S 8l A& AP F zENgoR
EEZPE APt M2 H FFE2F 0| EUEFE 9
Ags FAg, 22]a Jobd Mz wlFoZE Ips-
Empress € o|&3t] AZe =ARES oz 44
2380 1333 A vt 339 MRS S5k Ha
Foe w02 SR8t

ARHZ2IYS ol3lel AREFUA LY, a”, b
U AE'(ESH) S FHEE, 432004 TG0l
FA9 AYE duishe AW ARE et 2
Aoz Aikdd,

AE*= ((ALY?+(Aa*)+ (Ab)¥2

to o
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Table 2. Mean values of the L*, a*, b* of tested materials on white background

BSHY SEET SEOS FHS HBY GE Mzt

4. SAXz]

Aoz A8E FAAZ Tz SPSS 9.0 for
Windows ] one-way ANOVAE o]&3lo] SAAz] 3}
fem AMZEHZE 18 Scheffe testE AY3Ah
(p=0.05).

of

. %72t

#0349 F5o det 33 B 2 T2
AR BRE L, ', b* 4% A% AE'S] SR Table
2,38,4,59% 2%,

Table 2& WA Ao MAF L* a* b* o2 L*
%ol A%, 179% 22N E o $A7} FAAIA, 3
23 4TANE DFE PPl vhhb @it a* @l
A% SA7 27 me 1, 22N A7 A
AR, 3, 4ZINE 2308 A7 Fhke %L B
o b* 3k A%, VT 25 $A7 3R mhek 54071

7550

376 548

_ 76.12 3.09 157 . 81 . .
(0.40) (0.28) (0.12) (0.24) (0.29) (0.33) (0.14) (0.24) (0.26) (0.43) (0.28)

omm 7423 7581 8068 89.62 -3.08 -516 -3.76 -0.39 2.82 4.27 563 -1.65
(0.28) (0.24) (0.23) (0.32) (0.20) (0.23) (0.48) (0.27) (0.23) (0.24) (0.29) (0.15)

3mm 73.82 7524 80.80 89.05 -3.83 -562 -2.8 -063 277 3.79 510 -2.63
(0.52) (0.15) (0.15) (0.21) (0.22) (0.42) (2.82) (0.17) (0.18) (0.13) (0.16) (0.21)

Amm 7426 7542 8134 8870 -3.73 -548 -191 -0.50 2.32 3.40 209 -2.73
(0.33) (0.21) (0.15) (0.20) (0.18) (0.21) (0.13) (0.52) (0.13) (0.11) (0.22) (0.21)

( ): standard deviation

Table 3. Mean val , a*, b* of tested m background

/4\’ ) Greup

7403 75.33 89.2] 427

{mm 80.53 21
(0.34) (0.14) (0.16) (0.16) (0.30)
omm (425 7528 80.58 89.62 4.38
0.17) (0.18) (0.21) (0.32) (0.12)
Smm (426 7547 8049 89.05 -4.39
(0.31) (0.20) (0.33) (0.29) (0.16)
Amm 445 7565 97.00 89.11 -4.50
(0.14) (0.11) (0.26) (0.14) (0.12)

-6.00
(0.56)
-6.10
(0.39)
-5.96
(0.14)
-6.10
(0.11)

4.58
(0.17)
5.08
(0.39)
4.79
(0.26)
-0.38
(0.16)

-2.69
(0.27)
-2.48
(0.16)
-2.18
(0.18)
-2.92
(0.17)

2.18
(0.10)
2.32
(0.19)
2.43
(0.11)
2.46
(0.19)

-0.95
(0.40)
-0.90
(0.12)
-0.87
(0.20)
-1.08
(0.37)

-4.03
(0.15)
-3.81
(0.36)
-3.83
(0.53)
0.36
(0.41)

3.23
(0.19)
3.60
(0.19)
3.55
(0.21)
3.60
(0.19)

( ): standard deviation
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Ta‘bl‘e‘r4. Mean values

of the L*, a*, b* of tested materials on dentin color background

T : a* , , b* !
- "Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4 Group 1~ Group 2 Group 3 Group 4
lmm 75.09 7530 80.98 7481 419 -517 -463 -513 2.83 3.96 529  3.30

(0.12) (0.14) (0.11) (0.26) (0.13) (0.199 (0.21) (0.12) (0.13) (0.15) (0.19) (0.16)
omm 7484 7484 8100 7444 456 -499 479 -518 2.82 3.62 5,51  3.09
(0.15) (0.13) (0.16) (0.20) (0.15) (0.14) (0.33) (0.12) (0.17) (0.13) (0.20) (0.13)
Smm 7463 7463 81.04 74.18 482 498 -450 -513 283 3.57 542  2.62
(0.21) (0.11) (0.14) (0.15) (0.25) (0.14) (0.33) (0.13) (0.15) (0.18) (0.17) (0.13)
4mm 7497 T466 81.09 7420 497 -48% 458 -511 2.83 3.23 511 246
(0.12) (0.17) (0.14) (0.14) (0.21) (0.18) (0.25) (0.34) (0.15 (0.19) (0.13) (0.19)
( ): standard deviation
Table 5. Mean values of the AE* of tested materials
et oo - White 7 Black Dentin
“-Group -} Group 2 -Group 3 Group 4 Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group.4
1mm 20,80 21.50 1651 21.04 6.01 569 12.38|] 536 | 1.27 1.67 7171 081
(0.38) (0.20) (0.11) (0.23) (0.33)] (0.16)| (0.18)}! (0.14)| (0.35) (0.13) (0.24)| (0.11)
omm 2203 22.79, 16.84 24.27 6.03 5711 1261| 546 | 0.76 1.16 7121 0.52
0.27) (0.26); (0.22) (0.28)| (0.16)] (0.15)| (0.19)] (0.17) (0.12) (0.19)| (0.19)] (0.10)
3mm 2290 22.87] 1548 24.02 5.96 572 1223 | 528 | 0.64 1.03 712 0.28
(0.51)| (0.16)] (0.17) (0.19)| (0.30)| (0.17)| (0.34) | (0.17)| (0.12) (0.1} (0.11)} (0.12)
Amm 23.03| 22.68f 23.28 24.17 6.14 5.91 1363 529 0.73 0.76 7.01 ] 0.56
(0.32)1 (0.2D)1 (0.17) (0.14)1 (0.1HI (0.11) (0.20) (0.13)I (0.10) (0.17) (0.11)! (0.11)

Vertical bar represents no significant difference between values (p>0.05). ( ) standard deviation
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mission Internationale de | Eclairage (International
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7F 197890 B} BHAIZ]l AAARZ HAake] Hrl] 8
g BEPEE AT o] AAA AN AFItA ]
TLE Ae o FUA dAEHE 2AE YE
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