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ABSTRACT

OPACITY AND MASKING EFFECT OF THE OPAQUE SHADE COMPOSITE RESINS

Su Jung Park, Yun-Chan Hwang, Wonmann Oh, In-Nam Hwang*
Dept. of Conservative Dentistry, School of Dentistry, DSRI, 2nd stage of BK21, Chonnam National University

The purpose of this study was to assess the background color-interceptive ability and opacity of
opaque shade composites (Universal composite, Filtek Z350, Charisma, Clearfil ST, Palpaque
Estelite, Esthet-X, and Metafil Flo).

Twenty four background specimens (diameter 5.5 mn, thickness 3.0 mm) with Root dentin Mustard
(Bisco, Schaumburg, IL, USA) were made. The CIE L*a*b* value of background specimens was mea-
sured by a spectrophotometer (Spectrolino, GretagMacbeth, Regensdorf, Switzerland). Three speci-
mens in every group were filled on the background specimens. The surface color of samples was mea-
sured by a spectrophotometer in 3.0 mn and every thickness to 0.5 mn while grinding. The color differ-
ence in the background color along with 3.0 mm specimen gauged the masking effect in each thickness
while grinding and polishing. The opacity was calculated in 1 mm thick specimens.

The opacity was in the decreasing order of Clearfil ST, Metafil Flo, Filtek Z350, Palpaque
Estelite, Universal composite, Charisma, and Esthet-X (p  0.05). As the thickness get reduced, L*
value showed decreasing, a* increasing tendency. The surface color difference between pair of the 3.0
mn thick specimen and after grinding in same opaque resin was above 3.3 except Clearfil ST and
Metafil Flo. The color difference (4E*) between pair of background specimen and opaque resin built-
up specimen showed more than 10.0 regardless kinds and thickness.

The variance in opacity characteristics and color of the opaque composites is dependent upon man-
ufacturer. When using the opaque resin, the optical properties of each material must be considered
as well as cavity. (J Kor Acad Cons Dent 32(4):356-364, 2007)
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Table 1. Opaque and conventional composites used in this study

Resins (Code) Shade Manufacturers Batch No.
Universal composite (UC) A30 Bisco, Schaumburg, IL, USA 517-9B
Filtek 7350 (Z350) OA3 3M ESPE, St. Paul, MN, USA 60180A3, 5AM
Charisma (CHA) OA2 Heraeus Kulzer, GmbH, Germany 10058
Opaque Clearfil ST (ST) opaquer Kuraray Co., Osaka, Japan 042AB
composite Palpaque Estelite (PAL) OA3 Tokuyama dental, Tokyo, Japan JS2003
Esthet-X (EX) A20 Dentsply Caulk, Milford, USA 501135
Metafil Flo (MF) Opaque  Sun medical Co. Ltd, Shiga, Japan LS1
Conventi.onal Estelite Sigma (ES) A3 Tokuyama dental, Tokyo, Japan AE60585S
composite
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Table 2. Average L*a*b* values of integrated composites according to the opaque composite thickness S.D. is in
the parenthesis

uc 7350 CHA ST PAL EX MF ES
L* 63.09 67.28 60.99 78.68 63.42 69.06 80.96 55.26
(0.36) (0.55) (0.32) (0.14) (0.32) (0.28) (0.05) (2.90)
3.0 mm a* -3.30 -1.56 -1.14 -0.48 -1.42 -1.63 1.24 -1.33
0.17) (0.07) (0.48) (0.16) (0.20) (0.06) (0.08) (0.10)
b* 4.47 13.19 4.37 18.66 10.76 13.67 11.24 4.28
(0.47) (0.37) (0.18) (0.41) (0.87) (0.36) (0.43) (0.93)
L* 62.68 66.47 61.78 78.87 62.70 68.97 79.43 54.28
(0.39) (0.35) (0.59) (0.44) (0.46) (0.42) (0.12) (1.37)
2.7 mm a* -3.33 -1.74 -1.48 -0.46 -1.46 -1.78 0.61 -1.39
(0.06) (0.05) (0.11) (0.15) (0.02) (0.11) (0.12) (0.12)
b* 4.51 13.47 4.10 18.76 10.22 13.99 11.01 4.17
(0.48) (0.03) (0.42) (0.40) (0.37) (0.11) (0.16) (1.18)
L* 61.83 65.98 60.80 77.90 62.12 68.17 79.62 54.00
(0.26) (0.47) (0.25) (0.35) (0.63) (0.56) (0.19) (1.23)
2.4 mm a* -3.56 -2.07 -1.74 -0.87 -1.91 -2.26 0.58 -1.47
(0.15) (0.23) (0.22) (0.50) (0.20) (0.07) (0.07) (0.03)
b* 4.34 13.23 3.87 18.27 9.77 13.28 11.18 4.44
(0.12) (0.29) (0.18) 0.12) (1.10) (0.17) (0.32) (0.54)
L* 62.39 66.40 60.79 78.24 62.08 68.78 79.64 56.44
(0.40) 0.77) (0.68) (0.57) (0.36) (0.39) (0.23) (4.65)
2.1 mm a* -3.64 -2.29 -1.93 -1.20 -2.08 -2.44 0.54 -1.50
(0.08) (0.08) (0.06) (0.28) (0.15) (0.11) (0.08) 0.17)
b* 3.93 12.69 3.67 18.60 10.13 13.28 10.98 2.26
(0.21) (0.27) (0.27) (0.48) (1.03) (0.27) (0.59) (1.84)
L* 61.72 65.80 60.54 77.92 61.60 67.84 79.62 52.63
0.21) (0.25) (0.15) (0.29) (0.33) (0.32) (0.18) (0.40)
1.8 mm a* -3.62 -2.28 -1.81 -0.77 -1.98 -2.47 0.53 -1.35
(0.02) (0.07) (0.04) (0.20) (0.17) (0.15) (0.09) (0.01)
b* 3.68 12.24 3.33 18.08 9.70 12.92 11.18 4.59
(0.52) (0.31) (0.26) (0.78) (0.61) (0.42) (0.13) (0.20)
L* 62.19 65.36 60.52 78.28 62.34 68.74 79.60 53.01
(0.73) (0.04) (1.46) (0.69) (0.41) (0.75) (0.15) (0.53)
1.5 mm a* -3.41 -2.27 -1.71 -0.53 -1.90 -2.34 0.43 -1.21
(0.20) (0.10) (0.10) (0.25) (0.09) (0.29) (0.03) (0.05)
b* 2.64 11.86 2.67 16.93 8.02 10.21 11.39 5.23
(0.85) (0.04) (0.23) (0.83) (0.49) (2.01) (0.39) (0.41)
L* 61.64 64.88 59.74 77.96 60.44 68.57 79.30 52.60
(0.39) (0.75) (0.56) (0.20) (0.91) (1.07) (0.15) (0.22)
1.2 mn a* -3.43 -2.46 -1.68 -0.46 -2.20 -2.40 0.13 -1.20
(0.00) (0.47) (0.21) (0.11) (0.13) (0.18) (0.07) (0.03)
b* 1.81 10.69 2.37 16.82 9.54 8.90 10.66 5.26
(0.51) (0.44) (0.19) (0.36) (0.16) (1.63) (0.23) (0.73)
L* 61.56 64.59 58.81 77.84 61.28 67.36 79.98 51.54
(0.41) (0.33) (0.63) (0.13) (0.60) (0.74) (0.32) (0.32)
1.0 mm a* -3.18 -2.46 -1.67 -0.59 -1.89 -2.54 0.22 -1.18
(0.13) (0.08) (0.09) (0.10) (0.08) (0.33) (0.20) (0.05)
b* 0.86 10.07 1.91 16.44 6.70 8.47 10.84 6.09
(0.39) (0.80) (0.17) (1.09) (0.18) (0.26) (0.61) (0.30)
L* 57.81 62.51 56.72 78.22 58.66 63.88 78.18 51.12
(0.84) (0.27) (0.76) 0.27) (0.19) (0.64) (0.23) (0.03)
0.5 mm a* -2.16 -2.17 -1.01 -0.49 -1.67 -2.66 -0.51 -1.04
(0.32) (0.06) (0.21) (0.23) (0.16) (0.13) (0.06) (0.07)
b* 1.10 9.44 3.10 19.30 7.59 8.90 10.30 7.90
(0.22) (0.05) (0.16) (0.54) (0.27) (0.88) (0.52) (0.48)
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Figure 1. Shifts of L* values on the Mustard Figure 2. Shifts of a* values on the Mustard
background according to the thickness. background according to the thickness.
Abbreviation. UC: Universal composite, Z350: Filtek
7350, CHA: Charisma, ST: Clearfil ST, PAL:
Palpaque Estelite, EX: Esthet-X, MF: Metafil Flo,
ES: Estelite Sigma.
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Figure 3. Shifts of b* values on the Mustard Figure 4. Color difference (4E*) between Root dentin
background according to the thickness. Mustard and integrated opaque resin at each

thickness is over 10 in all thickness except ES. ST
and MF are greater than others and ES shows the
most little color difference.

Table 3. Color difference (4E*) between Root dentin Mustard and integrated opaque shade composite at each
thickness (mm)

3.0 2.7 24 2.1 1.8 1.5 1.2 1.0 0.5
uc 15.81 1541 14.68 15.34 14.78 15.53 15.36 15.68 12.27
7350 20.02 19.31 18.79 19.08 18.39 17.88 17.22 16.85 14.71
CHA 13.67 14.51 13.65 13.72 13.60 13.83 13.25 12.65 10.23
ST 32.52 32.73 31.65 32.08 31.61 31.62 31.28 31.07 32.30
PAL 15.74 14.95 14.34 14.35 13.82 14.48 12.67 13.51 10.81
EX 21.86 21.86 20.93 21.53 20.54 20.99 20.73 19.52 16.08
MF 33.30 31.73 31.93 31.93 31.92 31.92 31.54 32.23 30.38
ES 8.38 7.59 7.21 10.46 6.00 5.96 5.59 4.25 3.26
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Table 4. Color difference (4E*) between 3.0 mm opague composite and integrated each thickness specimen (mm)

2.7 2.4 2.1 1.8 1.5 1.2 1 0.5
ucC 0.41 1.29 0.95 1.61 2.04 3.03 3.92 6.36
7350 0.88 1.40 1.25 1.90 2.45 3.58 4.22 6.10
CHA 0.90 0.81 1.08 1.31 1.86 2.42 3.33 4.45
ST 0.22 0.95 0.84 0.99 1.77 1.97 2.37 0.79
PAL 0.90 1.70 1.62 2.18 2.98 3.31 4.61 5.72
EX 0.36 1.15 0.94 1.65 3.54 4.85 5.55 7.11
MF 1.67 1.49 1.51 1.51 1.59 2.08 1.47 3.42
ES 0.99 1.27 2.35 2.64 2.44 2.83 4.14 5.51
Table 5. Opacity specimens
ucC 7350 CHA ST PAL EX MF
Opacity 0.693 0.781 0.678 0.99 0.721 0.594 0.931
S. D. 0.00518 0.0151 0.00272 0.00436 0.00937 0.00808 0.00217
y 1.0 931
7 0.9
6 g: 0.693 0.451 0.678 0.721
o8 S o 0.594
24 gos
T3 o 0.4
3 L
1
o ImH
27 24 21 18 15 12 1.0 05 UC 7350 CHA ST PAL EX ME
Thickness (mm) Resins

Figure 5. Color difference (4E*) between 3.0 mm
opaque composite and integrated each thickness
specimen is lesser than 3.3 on ST specimens
regardless thickness. As the thickness of the
specimen is decreased, color difference against the
3.0 mm specimen gradually increased.
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Figure 6. 1 mm specimens for opacity were made. The
most highest value is 0.99 in ST and the opacity is
in the decreasing order of ST, MF, Z350, PAL, UC,
CHA, and EX. Every group shows statistical
significant difference by one-way ANOVA and
Student-Newman-Keuls method (p  0.05).
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S3jof afn] ek | AAFY o5 Hol7f ¢ A
o= ASE e drle] AL gholA Al sojA] A5 Ea
Aoz Tl s Wol whs X Ao E JIFE F
A d ASZ Ho|m9 FAlzle] xolE o] F7] of |
Aolth, L* k2 uiZ Az} #Aglel MFSF STZF 718
& 35 73 EX, 7350, PAL, UC, CHA, ES9] &A1
£ YeRIT). o= opacity9} L*, a* &9 d#BAE M=
& Tkeda 579 S7E AA ST} 3 m AFE Al At
= 1.2 m FAAN7A 3.3 olatE BGlch. w4 A ze] Mt
= 2w AYstae E5F 0.5 m7bA] 3.3 o]/de] At
£ B3t

B AgdM e uA3 Aded S grtetdod, 45 &
Eo 31e1A] opaque shade S % Aol Alefe o con-
ventional resinZte] zto|7} oW g2, body shade}
incisal shadew oWt ato|7} d=A], W Akl
&9 5 opaque resin®] ThE A EAo gt 7= Q.
g Zlojt},

0HE

i

T7HA opaque shade E&# 13} thzwQl 5449 &
AN 3 mn FA ] WA vpeke] 3 mn FAR AT 3
el NEE AFSIAT ©]F 0.3 m FHO2 0.5 m7HA
AwkshaA, 2t FAwkc ASA sha, Anp £ 2 T ol A
=% % opaque shade &Hge|71e] FH A3} A3 Ao
wZAs A4 2 dnpde] FHMAA ko] MRS Abelg
o} 1.0 £ 0.1 mm FAZ A|AL A28t AlA<] opacity
£ A4kstal opaque shade H§#EZIS] A EA& Golr
oror olgfe} & Antes AU
1. Opaque shade H&#%19| opacity= Clearfil ST,
Metafil Flo, Filtek Z350, Palpaque Estelite,
Universal composite, Charisma, Esthet-X 2.2
H2skdet (p € 0.05).
2. Al FAY ool wE LY, a*, b* gke] Wk L
& FATE shobdel wet fadte FE, at #he
T7kete Fd=, 183 bt e ARl wE vE |



o e nich
3.0k A BA A3 vk ¥ 4 TN AR

Clearfil STE= Z& F7 A, Metafil Floe= 1.0 m
o] Fol| A 3 o]ate] MALE HGY
4. 97 A#H2 Root dentin Mustardoﬂ fa 7zt
opaque g7 AMaks BE FACA 10 o]t A}
om, Clearfil ST Metafil Flo7} 71 & A
Z}E Eﬁi‘:} p (0.05).
o]’3e] A3} opaque composite resing AHE-E wjol] A
ZAtel| el 1 FEH EAE olsfste] A8 Tt A4
A5 AFsorde & F AT

ot

b
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Opaque shade S&a|Zl2] opacity2t B AHAF Xjct 5219 I}

Adhetu Ao et Tiehd BEdtad, A|ejeh A4, 21 BK21 AR®

A= A A3 AHE-E AL 9= opaque shade H##Z19] opacity<t #1784 e 582 718t
24702 w7 AlH (A7 5.5 mm, T 3 mm)S Tescera ATL Root dentin Mustard® A1 2}abar w72t &7 Aol 7

%] opaque shade H3#|%l (Universal composite, Filtek 7Z350, Charisma, Clearfil ST, Palpaque Estelite,
Esthet-X, Metafil Flo JJr 54491 58879l Estelite Sigmas 3.0 m 23 55319t} 43549 opaque shade &
) FH A G F A FAZE 0.5 m7t 2 W7k 0.3 m HH 02 AFE WS AnlelHA 72t T
oA o] FH WA ST Ant $ 7 Tl S E opaque shade HFH RS FH A3} A3 79 Hﬁﬁﬂr
A%, 2Rl Anpde] 9 A 7o) AALE Algtete] T O wE w7 A 5 Bkt ek 1w A €]
AAS A A6k opacity S S8 ste] thao] 43S ATt

Opaque shade &332l opacity= Clearfil ST, Metafil Flo, Filtek 7350, Palpaque Estelite, Universal
composite, Charisma, Esthet-X £2.& 7434t} (p € 0.05). Opaque shade E3@7 2] T 9] Zad wje} L*
e Ahste FEE, &t @2 Tkl e At vk A FW AR vt & 7 A A Y] Azt (4EY)=
Clearfil ST #2 EE o)A, Metafil Flo @& 1.0 mm o]l A 3 o]dte] AAE Bt} w7 Ado] it &
opaque shade 571 MAt= BE FAAA 10 o] AaE Blow, Clearfil STS Metafil Flo7} 71 &
AAE BAT (p ( 0.05).

A Aol AFEE 3L 90 opaque shade BRI ES A2 whel M2 B2 opacity9t A4S 7). wehx
Ase] Hdelof glo] 4838tz st WA 549 we} opaque shade H#X2 opacityh Aol tigh FE¢+ a1
27t d g stejet Al E T

Py

F201: Opaque shade E3&7, 3H A A8, A2 Opacity
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