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Objectives: This study analyzed the difference in color caused by different thickness in enamel layer of
composite resins when applied with single and layering placement technique, and evaluated if the results
agreed with the shade guide from the manufacturers to verify reliability of the color matching process
of the manufacturers. Materials and Methods: For single composite resin samples, 6 mm diameter
and 4 mm thickness cylindrical samples were fabricated using Ceram-X mono (DENTSPLY DeTrey) and CIE
L*a*b* values were measured with spectrophotometer. Same process was done for layering composite resin
samples, making 3 dentinal shade samples, 4 mm thickness, for each shade using Ceram-X duo (DENTSPLY
DeTrey) and enamel shade resins were layered in 2 mm thickness and CIE L*a*b* values were measured.
These samples were ground to 0.2 mm thickness each time, and CIE L*a*b* values were measured to 1 mm
thickness of enamel shade resin. Results: Color difference (AE*) between single and layering composite
resin was 1.37 minimum and 10.53 maximum when layering thicknesses were between 1 mm and 2 mm
and 6 out of 10 same shade groups suggested by manufacturer showed remarkable color difference at any
thickness (AE* > 3.3). Conclusion: When using Ceram-X mono and duo for composite resin restoration,
following the manufacturer’s instructions for choosing the shade is not appropriate, and more accurate in-
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EHHE Ceram-X mono (DENTSPLY DeTrey, Konstanz, Germany)E At
2loiA= Ceram-X duo (DENTSPLY DeTrey)E At

Colorimetric comparison of layered dental composite

Y2 2l Spectrophotometer (NF-999, Nippon denshoku, To-

kyo, Japan)E AHZotRUCH.

AlE g

EYT 20| 0|85t A& 80| 7tsotA gt HOjE| D Q=
ST 2 218 MEiSIo] HA HATO2 AlRE Mot 2§
2 AHE A 25t & MAS 2ot A2t AOp MAF A|H A
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4 mm S 9| disc2 7702 A|
mm, &4 4 mme| 12 F
2] °*71| ZOI5tHM 22l £
g 7172 2590, 920 3 MZ220|C2|2 Y3/Al7!
= B3t glass slide2 AFR3H Y5t L= Y2
LED &Z&7|(Dr's Light, 1400 mW/cm GoodDrs, Seoul, Korea)E At
gaff LT 242} 6024 FZe SIRUCE SOl 2 H\Img #1200,

[ck=R=!
#1500, #2000 AFELZ O|2310] 22 AIEHO|A LS clOfet & A|THO|

2L O

N
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YU 2220| 2A| == 2SI MAV|Z M2I5H = 2254
33 220| F20|T 9ot 22 WHOR B MoiY A 23t
22 A|HS 4709 AHAKDY, D2, D3, D4)E 3704 4 mme| SEHZ A
215t = A2 AlHO| YR Ay =8 2U(EL, B2, E3)S A 2ANY
shade quided]| HAIE T2 X8310] 2 mm HE5t7 BEESHAT
(Table 2).
Table 1. The two composite resin investigated
Products Shade Manufacturer
. M1, M2, M3, M4,
Ceramix mono M5, M6, M7 Dentsply, Germany
. D1, D2, D3, D4,
Ceramix duo E1 E2, E3 Dentsply, Germany

M, Ceram-X mono; E, Ceram-X duo enamel shade; D, Ceram-X
duo dentin shade.

Table 2. Manufacturer's shade guide of Ceram-X mono and duo offered by DENTSPLY DeTrey

Al A2 A3 A3.5 A4 B1 B2 B3 B4 C1 C2 c3 C4 D2 D3 D4
Mono M1 M2 M5 M6 M7 M1 M2 M6 M6 M3 M4 M4 M7 M3 M5 M4
Dus E2/ E2/ E2/ E3/ E3/ E1/ E1/ E3/ E3/ E2/ E1/ E2/ E2/ E2/ E2/ E1/
D1 D2 D3 D3 D4 D1 D2 D3 D3 D2 D3 D3 D4 D2 D3 D3
M, Ceram-X mono; E, Ceram-X duo enamel shade; D, Ceram-X duo dentin shade.
http://dx.doi.org/10.5395/rde.2012.37.2.84 www.rde.ac 85
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2) M= Table 3. CIE L*a*b* average values of all composite resin
ATHEC| MG 2H517| QM= B ZAHO| HSkS BFZ| OfO}of of sample, 4 mm thick, investigated with spectrophotometer in
CF. 22t 0|9] Gi710f O3t 2[4 4 mmo| SHOjA BjZA0] @igfo]  this study
2|43} BICHY SIUCH T2k, & H0llA &= Ceram-X mono A|THO L A b’
HO - o| HO O| AFOFZRI AHAF 2IIZ] © EH2}
&% 4 mm, Ceram Xdu0_—|_oT 4 mme| 40r3 A4 ef 2l flof B M1 57.14 -0.88 1.65
A MY 2fRIZ 2 mm HE5t0] 2H2F A[HES A 2SHACE. "o )
O|ZA 2H|=l 22o| A|M=Z SpectrophotometerE O|&df| CIE —— 020 .
L*a*b* 242 SYSIQUCE M SY2 2 A|HY 3¢ol| 24 AI-E5H3I2 M3 57.28 -0.85 2.75
0, 1 BUS A=A M4 47.12 0.35 3.73
B2 Ceram-X monoZ 0|83t THY 42 25 22 ATo| MAS M5 51.41 0.71 3.58
2 7YoLt Ct322 Ceram-XduoE O Bot0f A|2{5t 4f0F2 A4t . . :
S8 22l AHO| MAS 22t 2YH % 2 mm SHZ A2 Y He °1.65 0.61 6.60
AAYO| 22l A|HE 2 mm SHOIMEE] 1 mm7}tZ| 0.2 mm ZHHO2 M7 49.43 1.04 5.05
HDFSIBM Maks SHSHACE AIHS #1200, #1500, #2000 AZEZ D1 67.92 -0.85 3.14
22 AEHO|A IO0Fst D Si0F DFA 20| A|EO| Q| 24220 2
- SEf0A Sofst-2 210} 28 Sof AHS| Aol 2= =0] 2] D2 59.67 0.15 6.82
UTE TO[BIACO 2T HOF & 2T MH7|2 M5t0] AJHO
B0 ME7L 232|0) 0121 TS 2 LSHIACL. 26 53.81 1.3 8.15
D4 50.55 2.22 8.01
5 A
3) A= 24 E1 43.13 -1.54 -0.77
Y 5 S8 L FA0 4 HE +5 58 29 CIE
orre e N E2 43.95 -1.25 -2.59
L*a*b* 2to| Map AE* Zr2 ALSHO] A ZANOIM HZ 5 A9t T
U S5 A 3L M-S LIEFHCE D HAISH ABA o 2kO] AT} A| E3 37.90 -0.97 -1.73
2H0= Q12| 7HsF Mat Q| AE* > 3.30| siot=AlE 24t M, Ceram-X mono; E, Ceram-X duo enamel shade; D, Ceram-X
ALk, duo dentin shade.
J2|1 oY &5 =g Rl A3 +5 57 212 MAE A2
MOIM AAISt SY A4 0] CHel HEXH 22 Bl WatCH
2
o] Mate RE SHOIM AZHZ QIZ| Ttst Mat He|(4E* =
Ch Md =4 23 3.3)E 9ol Ty £8 S5 20 A4S 25 SF 2|7l ALo|of Al
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S2mm SAHZ A & YT AU HYY MY S5 22 0.2 =Y LIEFL} QIC}. M13} D1 AFO|9} M5Q} D3 AFO|2 %
St 2147t Table 40 LIELE QUC}. M1} D1 AtO|2F M52} D3 AtO|S A
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Colorimetric comparison of layered dental composite
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Figure 1. Color differences between single composite and double composite according to the thickness of the double

composite.

Table 4. Color differences between Ceram-X Mono and
Ceram-X Duo

Mono-Duo AE*
M1-D1 10.88
M2-D2 4.89
M3-D2 4,82
M4-D3 8.11
M5-D3 5.23
M6-D3 2.81
M7-D4 3.38
M1-E1 14.23
M1-E2 13.86
M2-E1 13.40
M2-E2 13.49
M3-E2 14.36
M4-E1 6.30
M5-E2 9.88
M6-E3 16.15
M7-E2 9.67
M7-E3 13.52

M, Ceram-X mono; E, Ceram-X duo enamel shade; D, Ceram-X
duo dentin shade.
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