ORIGINAL ARTICLE .

ORIGINAL ARTICLE Eng:2011. 2. 21 AR 12011, 3. 14 AR 2011, 3. 29

- |71

SHo} HIEE

1 B X X 2o] BEY 23 o)

HZTelD QBT X2ty
WE YN E

Thickness and translucency of opaque shade composite resin for masking effect

Department of Dentistry, School of Medicine, Jeju National University
Kyung-Won Baek, Sung-Joon Kim*

The aims of this study were to evaluate the adequate thickness of opaque resins for situations such as an oral black cavity and
discolored tooth structure, as well as the translucency of each opaque material at various thicknesses.

Six opaque-shade composite resins (Z-350 OA3, Amelogen Universal A20, Esthet-X A20, Esthet-X A40, Charmfil UO and
Aelite Universal OA3) were prepared in metal molds with a hole of 8 mm in diameter and various thicknesses (0.5mm, 1.0mm,
1.5mm, 2.0mm, 2.5mm, 3.0 mm and 4.0mm). Four backgrounds (white tile, black tile, C4 shade porcelain and opaque resin itself)
were used to determine the translucency parameter (between black and white backgrounds), and to mimic a black oral cavity
(between black and opaque resin backgrounds) and a discolored tooth structure (between C4 and opaque resin backgrounds).
Color measurements were made by a colorimeter to determine the CIELAB values of each specimen with each background and to
calculate the translucency parameter and AE* value difference among the specimens on the backgrounds.

The translucency parameter and AE* obtained between black and opaque resin backgrounds decreased in similar pattern as
thickness increased. A C4 background was masked by resin thicknesses of 0.5-1.0mm, while a black background required
thicknesses of 1.0-2.0mm.

Adequate knowledge about differences in the optical character like translucency of the materials used is essential, together with
the accumulated experience of the individual clinician.

Key words : Opaque, Composite, Resin, Thickness, Translucency, Masking, Color

I.MZ Mok £, Fefg wgstelop alck Hvld A ze}

AT 7V Fa%E #A| 7k Shs Ao 2ot
Zot =50] Alu]A QAT @77} ool whet, (shade matching)oll 3k Zlolct, 11 & 7itt=2L
PE AR 919 HE QU AALHA 2o ARE Heb e A g-d5e R A Eel

® Acknowledgment
0] =22 20104 MFCHstm 9| sttt M7 |FATH| (STstedTA shadiTH]) AT 2010-06712] X|20]| SfsHA HTF=AS

CHSHRITtol AV S|A] Rl49H R4z 2011 | 203



ORIGINAL ARTICLE

o= 71A17] el A4
A7 EA] ok B gRIo) RS IMEE U
W & Mx9 Hx315 HolA o, o]l vt
2J5HA] ok i Mxo] JIS Haststr] ffst
, AAT Y =251 Az B3 d(opaque
shade composite resin)& g0 2 3+ ASH
(layering technique)& ©]&3t}, o3k 4o
Al oY AHAES o Alm AR Q) A xEE ofy
2} 539F 119 vHEYE(translucency) & F83t
=40 skl oY e e Bt g%1Y
FAlO] Gk W= A 0R BuEdT, webA], A4
S i Mxo] xofe} An|A ] AE It
=

27} w R B3 due A8 T v

o e

£ o ook
1o

=

of 23 o]Fo} A", Tkeda 5(2004)L EF3
59 Eilo] Aobd Mz H9t #ilol ¥l
B3 ARlEct e FYES s, 2l
%9 2312 9JofiA= ImmE = 2mm £

A
AH
o)
-

M = N

Table 1. Shade, CIELAB value and manufacturer of opaque-shade
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composite resin used in this study

CIELAB values

Material Shade K T b* Lot number ;Manufacturer
Z-350 OA3 65.09 -1.21 14.51 5AM, 5AE;3M ESPE, St. Paul, MN, USA
Amelogen Universal A20 54.99 -0.38 4.22 BOHNC ;Ultradent, South Jordan, UT, USA
Esthet-X A20 64.63 -2.03 14.01 050616 ; Dentsply/Caulk, Milford, DE, USA
Esthet-X A4O 55.43 -2.29 8.85 041006 ; Dentsply/Caulk, Milford, DE, USA
Charmfil uo 67.14 -0.91 593 1106054 ; Dentkist, Gunpo, Korea
Aelite Universal OA3 58.48 -2.74 5.83 BA06001010;Bisco Asia, Seoul, Korea
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Fig. 1. Specimens of opaque-shade composite resin materials used on white backing and black backing.
(0.5mm, 1.0mm, 1.5mm, 2.0mm, 2.5mm, 3.0mm and 4.0mm thickness from the left column, respectively)
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Table 2. AE* value and translucency parameters of opaque-shade composite resins of various thicknesses el
(standard deviation shown in parentheses)

; Thickness of opaque shade resin specimen o2
Material I
0.5mm 1.0mm 1.5mm 2.0mm 2.5mm 3.0mm 4.0mm o

n=)

AE* value of specimen between C4 shade backing and opaque resin backing rl_%
3 3.56 (0.23) 1.84 (0.21) 0.80 (0.25) 0.40 (0.09) 0.26 (0.11) 0.23 (0.12) 0.20 (0.14) i
To

(
AM® 1.76 (0.32) 0.97 (0.32) 0.69 (0.22) 0.66 (0.15) 0.73 (0.31) 0.40 (0.21) 0.36 (0.26) rx
B2 4.56 (0.26) 2.27 (01 1.21 (0.12) 0.55 (0.09) 0.43 (0.16) 0.33 (0.09) 0.28 (0.15) E,IE
E4 1.76 (0.39) 0.82 (0.16) 0.38 (0.11) 0.21 (0.17) 0.23 (0.13) 0.20 (0.15) 0.09 (0.03) i
CF® 3.22 (0.44) 1.49 (0.23) 0.57 (0.10) 0.29 (0.04) 0.19 (0.03) 0.21 (0.11) .11 (0.06)
AE° 3.34 (0.18) 2.02 (0.22 1.18 (0.33) 0.79 (0.28) 0.50 (0.11) 0.41 (0.15) 0.14 (0.06)
AE* value of specimen between black backing and opaque resin backing
73 6.60 (0.24) 3.49 (0.36) 1.57 (0.36) 0.79 (0.14) 0.44 (0.12) 0.40 (0.14) 0.31 (0.16)
AM? 7.21 (0.66) 4.34 (0.22) 2.64 (0.36) 1.61 (0.34) 0.94 (0.24) 0.73 (0.13) 0.41 (0.08)
i 8.70 (0.53) 452 (0.25) 2.45 (0.16) 1.30 (0.13) 0.71 (0.13) 0.47 (0.12) 0.46 (0.18)
B4 5.83 (0.38) 2.90 (0.21) 1.44 (0.08) 0.66 (0.06) 0.39 (0.12) 0.18 (0.09) 0.17 (0.11)
CF* 5.62 (0.69) 2.88 (0.47) 1.30 (0.25) 0.68 (0.26) 0.40 (0.16) 0.46 (0.10) 0.18 (0.06)
AE° 9.10 (0.46) 5.44 (0.41) 3.13 (0.65) 2,03 (0.43) 1.27 (0.30) 0.97 (0.23) 0.45 (0.19)
Translucency parameter
z3 16.19 (0.31) 9.53 (0.59) 4.67 (0.45) 2.44 (0.28) 1.37 (0.27) 0.98 (0.20) 0.36 (0.23)
AM? 23.37 (1.11) 1491 (0.58)  9.41 (0.29) 6.32 (0.41) 3.42 (0.17) 2.82 (0.32) 1.14 (0.15)
E2 20.75 (0.85) 11.82 (0.56) 6.56 (0.17) 3.50 (0.15) 1.77 (0.10) 1.17 (0.14) 0.35 (0.02)
E4° 20.02 (1.25) 10.81 (0.71) 5.45 (0.12) 2.72 (0.36) 1.23 (0.12) 0.82 (0.14) 0.20 (0.05)
CF* 13.99 (1.15) 7.71 (0.54) 3.78 (0.15) 2.02 (0.11) 1.05 (0.18) 0.72 (0.26) 0.18 (0.07)
AE' 25.17 (0.63) 16.03 (0.50) 9.36 (0.56) 6.20 (0.41) 3.70 (0.14) 2.79 (0.29) 1.05 (0.09)

Underlined values are the minimum thickness where 4E* values are lower than 3.3 and indicate critical thickness; the values
with the same superscript in a column are statistically not different homogenous subsets based on Duncan’s multiple range

tests (p € 0.05). Z3: Z-350 OA3; AM: Amelogen Universal A20; E2: Esthet-X A20; E4: Esthet-X A40; CF: Charmfil UO; AE:
Aelite Universal OA3
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Fig. 2. 4E" value between C4 porcelain backing and
opaque resin itself backing (top), 4E” value of
specimens between black backing and opaque
resin itself backing (middle) and translucency
parameter change (bottom) of six opaque
composite resins at various thicknesses. Z3:
Z-350 OA3; AM: Amelogen Universal A20; E2:
Esthet-X A20; E4: Esthet-X A40; CF: Charmfil
UO; AE: Aelite Universal OA3.
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