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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 mm, thickness 3.0 mm) with Root dentin Mustard
(Bisco, Schaumburg, 1L, 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 mm 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 mn 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
mm 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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A RS ol gt FES & wo)E A W ool)a)l Aate] Mg ANsle At $8E e HaAt g}
olle XAl A 23 T3 nasjoraic) six| T [F o| 24 ol RHEe AT TH L I E] Hs)A wjgA
EE Vg 947 39 4o A7 A Qi A9 o : 9} 3 o= FA HE opaque shade E&#H R
© 52 S A7) W4 dEA 9P B8 A = Aot EA] AR S i gtaal g
A QI got gl X Eo] gle A4d gL 183t
o 9 A w)fol] £EEo] ¢ FAzo AL HE AL I. A8 Az 2 g
A,

AAHAM AN E o] f2 HAFEE & wjo] 1 Zo] 1. 48 M= 2 77|
3 AE S Hasp)7) ol e wrt Bt o) 99 &
T UL A AMgsE AR FYEE Tels)or ) AYT R 739 opaque shade BHHAL A3
Lee$t Power’= H&4-8oA 2 8L covering layere] t} o]F Clearfil ST Metafil Flo flowable #219] A
A EXA o JgFS uty o w3l 7 5 a1e) AMEA Jol| = odar2 A8 71 o tZ 529 YL EAA Q) E?ﬂ-g.ﬂ Az} v
=t B =% TEAS MY dExToze B9 3
Power 59& 4 mn o]39] A AL ulA M oJare (hybrid) E5#1719] Estelite Sigma (Tokuyama den-
WA etk ), SR el e WA AL Al tal, Tokyo, Japan) A3 A& A8t} (Table 1).
A FEL $ dE FAE dHH Y. 229 WY& G skl EFAAA (Spectrolino, Gretag-
opaque shade Eg#7o] o]ga a1 &AL 4 9] Macbeth, Regensdorf, Switzerland)E A3t zH A|A
Aot o5 WA A %8 (masking effect) | oig 9] CIE L*a*b* 3% =38ty 23aa49 Apeke
e JE O} v A A} 2Pk s Bl £ Hudn Measurement geometry: 45°/0° ring optic DIN 5003,
AR FT . mmet A Ak He waAe B A Measurement aperture: 4.5 mm, Physical filter: D65,
ol Bt ZaAGe Aate] o B} S og @ Standard observer angle: 10° %t
Ao 4 53] a3l

b opaque shade 2 A& oJu Fre “A = 2. Al gk
*}3; of 3], T12|m wlAA A 5Ee ojujsiy

=7} A A= opaque shade 2| 71e] A J‘“ﬂ FC 1) W7 Al A=}
3‘0?’} 220lt}, Opaque shade 2&d7 4 = A 34 ol & w7 AAE AdE] Y 1 8-S B
Holg) ShgoA oFA AZL & AIA=E %ﬁo}ﬂr L2 Q1 Tescera ATL9 Root dentin Mustard (Bisco,

a °]F HallA o= Fro FAR o R ALL g Schaumburg, 1L, USA)& A= gt AJH-S A 2619 o},

A= F83 Aot} £ o}2¥ o] AH 55 m, FA 3.0 mQl FHS &

& A8 A= opaque shade E3H79] opacityS

= o)2 Q4 ASetn, YL ANLE Fo] AL v
At opaque shade E3#719] S| 7Hho] w2 uj7

Asict, 2l Aol Tescera ATLS A% #4314

tlo 1-4

ol«

Table 1. Opaque and Conventlonal composﬂes used i in thlS stud
Resins (Code) : '

Umversal compos1te (UC) ABON Bisco, Schaumburg, IL, USA 517-9B

Filtek Z350 (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 J382003
Esthet-X (EX) A20 Dentsply Caulk, Milford, USA 501135
Metafil Flo (MF) Opaque  Sun medical Co. Ltd, Shiga, Japan L31
Conventi‘onal Estelite Sigma (ES) A3 Tokuyama dental, Tokyo, Japan AEG05858
composite
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A AzAe AN dek F% itk 2+ 7o) 270kt 3
Aol ABE A7) Aale] 247he] WAL ABE A

2) Opaque shade 53719 2= 2 A9 o) 94

Hj 73 Al e] & WS 1527t sandblasting (Macro-
Cab, Danville engineering Inc., USA)3}a 4] 2 A=
g 3 6023t silane (Monobond-S, Ivoclar Vivadent,
Liechtenstein) 28 ¥ &2 ARG, AL H2A 2
One-step Plus (Bisco, Schaumburg, 1L, USA)E 8
X383 2023 5% (Optilux 501, Kerr, CT, USA)
sttt Wi A3 Al HAA) ©IW Aol 55 m A4
o 7S 71 FA 3 me] £ o2 #E JXA T 1,
79 3 m FAZ 7E9 opaque shade Z3HgA
(Universal composite, Filtek %350, Charisma,
Clearfil ST, Palpaque Estelite, Esthet-X, Metafil Flo)
I 2T £33 BHEA7 (Estelite sigma) S B& &
a3t} o|dl opaque shade B9 #43 338
A o 1 md A FA T 33 siz, WA AAG
A% A AF AHY FA7} 6.0 £ 0.05 w7}t HES
A AZEG, AzAe AAY R #5F stg o,
Clearfil ST= F71AQ1 #F3o] B83kd 0.5 m¥
T F 4027 B3 ¥ A4S Mylar stripe @

3 fHe R dEdte] 6027 BEE AT
3) A4 34 2 A AL
ol A|HE AAsIT opaque shade B A

al
BIASHT T 3k #1500 ALZ R v}
A 2t A28 opaque HA S FA7F 3.0 mn, 2.7 mm,
24m, 21 m 18 m 15m 1.2 m 1.0 m 2832
0.5 moll =28 mrlt} opaque shade B3 &71e] AL
Sk o=

4) Opacity 3%

F7 1.0 + 0.1 m9] 2} opaque shade B2 AJHS
AZete] T4 w3 (X = 3.43,Y = 3.61, Z = 4.08)
I B s (X = 84.20, Y = 89.39, Z = 95.23)9]
M ARFA] XY7Z 3k 233 contrast ratio (Cr)E A
48ttt Contrast ratios ADAY A $E# 7 9]
opacitydll & F4dl s} Juddel F4& A8 Cr =

358

Yo/Yo (Yor 278 3% Aol 382 Y 2, Yoo 94 )
Ao A 24" Yz o8 Adgjrhes

5) A% #4

A% M opaque shade B3 Ao FA #H3ld|
& L a* b* 3t HM3E repeated measure one-way
ANOVAR, 7} opaque shade £&# 29 opacitys one-
way ANOVAZ ®¥|239 3, Student-Newman-Keuls
method 2 A AT,

E3 Anlgt 2 FAYA opaque shade £d#H79 &
W AR WAL gzl dnp A gEAdse] Axgt
59102 X 7F5@ 4B = 3.3 o]47S Ho|eA ¥l
alich Ak 4B = /(AL + (42" + (4b*)?

9 FH o2 IlsgT,

. 4

1

21

AlEE dnpeldAM 3.0 mm, 2.7 mm, 24 mm, 2.1 mn, 1.8
mn, 1.5 mm, 1.2 mm, 1.0 mo} 0.5 mm FAA] M&F
(CIE L* a*, b*) 392 (Table 2, Figure 1 - 3), Hj
A% A1 el 3.0 m FAZ FFH opaque PR AlH
o W33t Ant 2 7 TANA 3 opaque #1719 A
% 7ke) M3} (4E*, color difference) 9t 24249 7oA
2739 opaque @AY 447 wiAAG AHIe] AAE
A} (Table 3, 4, Figure 4, 5).

ST ME7F =2 L* #5 Bgon tz+e ES7L 714
3 s B $A7F Aade] we HEare ks
U LY g 2asiglon i AlEe] Mo shte] 7ke A
¥ BT ST MFE F79) w2 zke] ¥} vf$ A
AT}, a* F& ST MFE A3 FolA FA7E 24l
wE} WA AlEY] A AR AEE BT &
8] FA7} grolddl wel ESE F4 3 H5E Yehfo] )
A AR Ao 71 2HEAY. bt 3 STV 7R
2 %2 H9n T Wslds A dAE g Hye
™, CHAS UC7} &2 o] H]3) & b* gh< vehjch

A A4S AlEZe] AAte STY MF7} o8 dd7Ect
Z #E& BYon dxed ESv 7 B ghe By
FAZE a3l % ST MFe] vi 384 AlH o] M3l
2 W3lE Bolx] gtey ESE FA7L A4 wal A
dTETh Azte) faZo] Zink FA9 Zhhd wel 3.0
m A|AZe] MAE Skl ATE BT ST MFe

€ AHEY 2 AE e on MFE 1.0 m AJH
7HA ST 0.5 mm A|E7EA] 917] 7153 A9l 3.3 o] 8}
o & Jerdt}. ST+ 1.0 m FAA Axp7t F44) &
7} Sttt oAl st T2 ghobildl] ulel Ak}
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Table 2. Average L*a*b* values of integrated composites according to the opague composite thickness S.D. is in
the parenthesis

3.0 mm a -3.30 -1.14 -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 mn 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) 017

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)

Lr 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) (2.0D (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) (0.9 (1.07) (0.15) 0.22)

1.2 mm a* -3.43 -2.46 -1.68 -0.46 -2.20 -2.40 0.13 -1.20
(0.00) (0.47) 0.21) 0.1D) (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 nm 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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Thickness (mm) Thickness (mm)
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
Z350, CHA: Charisma, ST: Clearfil ST, PAL:
Palpaque Estelite, EX: Esthet-X, MF: Metafil Flo,
ES: Estelite Sigma.

25 35
20 A -~
15 e Sy
b N
10 | EE——— W
s _ T
e
0 . L L , L .\.\0—.“ {
3.0 27 24 21 18 1.5 1.2 1.0 05 30 27 24 21 18 15 12 10 05
Thickness (mm) - . - TI';Ickne‘ss (m‘m) . - .
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)

ucC 15.81 15.41 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 1574 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 dlfference (4E*) between 3.0 mn opaque composrce and |ntegrated each thickness specimen (mm)

Figure 5. Color difference (4E*) between 3.0 mn
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.

o o 2 24 2.1 8 1 5 g

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 3.31 461 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
. UC 7350 CHA ST SRAL B e
Opacity 0.693 0.781 0.678 0.99 0.721 0.594 0.931

3. D. 0.00518 0.0151 0.00272 0.00436 0.00937 0.00808 0.00217
8
7 |muc
6 B 2350
5 OCHA

it osT

24 mPAL

T 3 BEX
2 Bes
1

uc HA ST PAL EX MF
Thickness (mm} Resins

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).

= “dolsHAl Vel V. &2 4 oF
1.0 £ 0.1 mm A/HE 0 wjA R S w74 vl 93]
AA A5 ok opacitys AT (Table 5, Figure MI (Minimal Intervention) 7H\@**'" 0 & $83}= b

6). €A ST, MF, 7350, PALE 747+ 0.990, 0.931,

<

AEAA DS Bol HED 5 A HAAT, A

A
e A u1 #2295t} WY A7 AAlsle} st A7k
AT WA B opleh 7H PN E vl &

O 781 0. 721 olgleon 7tz thE AW} g4
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2t HIAT O ol £E ABA Auje £71EQ

F2o] oh7| B, £ o|n] HAFINE Ado] &
& RelA] Ag 252 Aal Aze] FHEE e
st

BE] A5 FIEG BALT 2L B 4] o
%2 AAE ) BEE BN AdASe B4 AvE
G 424 g2 BRGOR 1 FRE B 97E
o) o1& R A, Aze] TA7 IR o)
WMol o) el gl e 9E Tevhn A9n.
5 SANN FHAS HDY B
4 Qojok  F97t worl S8 Aze ¥
2|

B3 ol FFTH B Ago] FAlo wet v
Aol e dtom LA} SIEFE Y B Ao
MRS Bttt Power $& 4 mn FAGA #2
ool ML wHoltty @EEg e ¥ Kamishima 5
o] A4 3 m opaque resin® TP (translucency
parameter)gt'***"o] body resin® enamel shade resin
o 4 m A A TP #ET o] @& ghe 59 2 4
oM = 3 m FANNE EA A& )z} 7dish 3
m APH S A Z3EE T, #7 FA Aol v A4 AlHT}e]
B3 33 A= Ao AgustE 2 & gle
AASS HAassly] ) dX delole] HE A9} e
Wi o 2 sandblasting ¥ silane #€l8l1 bonding E¥
st Azt

7 M AdF F ST MFE flowable resin® 2 &
gol k3, ThE TEY e L 3E BEen, &
opacity® Bt}

Tkeda $7¢ A4 opaque shade &3] o %
£ TPE Hof i ateksgo] Hojutkan Frtetalont
ol TY AF 9 Hlmeln o AFe vart e
atzlgk AzE o] o3 opaque shade 37 & A3l
o} 3 o] H AFoA AME-g PALS] MEA S Hudlg
=, Al B s 23T o 22 Ao il AlHEYy
AAA SHBAA T2 s Hole Aoz A€, 2
m T2 opaque shade &%} non-opaque resin
o Az7E 3.3 o]ds B o|& 1#& ‘through and
through' 9% $8& 4938 opaque shade £
Zlo] o ¥1 yellowishd 542 71A7] W &Zolgzn
At

T uhe WA AR WA= opague shade &
YR AHAS o il A AE drlhg e S Qe
£ ouieiH, FA WE 3 m AZE A AAE A
4% opaque shade &7 FA i3 B71E F&
ot MF= 1.0 m7kq] STE 0.5 m F79] & go = A3}

=
=]

o
1.
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7} 3.0 me] A3} 3.3 0|3} s Ho] WA AtEH
7} 93-S & 4 Uit STE 1.0 mn FA A 3.0 mn
AR zte] A7} F7ehe e BTzt thAl 0.5 mof
A A e, o) ST £ FAE nejsiA] g1 =
719 1 m AZ FHstodA] o] FANA ] Fihol #T]
o] FAR|A] gfo} hE A B4 L YEE AL AIRHH
0.5 mm F7 9| A& tHA] bondingAl el 2O 2 F714<
Z3to] o] Fojzl Ro2 Bt} o] A opacityE 1L
Bto] oJ Aol A &afof Fct EL opacityet WA YT &
Az12 Hole ST MF+ 0.5 mm o]8le] ghe FAZ A
f3jol 3l I FH| HAAFY 49 ZHolrt & 7
Lole A e dRe] FA} gholAA HAX A4
o7 Frd gk o] v XH A4 & 9432 F
A9 Ao Holu® Zizle] 23L& o] F7] oHA
g Aot} L* & wiAMz AAglel MFS ST7F 7+
=& g8 7K1 EX, 7350, PAL, UC, CHA, ES9] &4
£ Vg, o] opacitys}t L*, a* 9 d#BAE M
3 keda 579 A& AA @}, 3 m AEE A1 A AR
£ 1.2 m FAN7A 3.3 o]5t5 BH ). wjZd Azl M3
£ Y2 AYstae 2% 0.5 m7Hz] 3.3 o]39] A}
& Bt

B Ao A AdsE S FrRiaod, 4%
o] 9loIA opaque shade B2 4ol AlgE wf con-
ventional resin#¢] zpo|7} oJ&A], body shade9}
incisal shade® ©Jwg Aol7}t h=A], HEE A9 o
gHY 2 opaque resing ThE 4 S tig A= 8
& Aolt},

V.24 E

774 opaque shade B X7 2w B3AQA &
AL 3 m FAY WA A viEko] 3 m FAZ Y 3
M AH-E A=A o] & 0.3 m ZFE2E 0.5 m7hA]
dAnlsldx, zt FAuk A2 i3, Avl F 72 T oA
24 © opaque shade B¥71e XH AT A3 A
w7 s A 2 AvpAe] FHAG kel MAE A4t
. 1.0 £ 0.1 m FAZ AJHE A28t A[HY opacity
£ Al opaque shade B3| A BEAE Yol
sxow ofef o} 2 AAE AU
1. Opaque shade H5&#%<] opacity= Clearfil ST,
Metafil Flo, Filtek Z350, Palpaque Estelite,
Universal composite, Charisma, Esthet-X 2
23T (p € 0.05).
2. NHe] FA 9 ZHho W L¥ a*, b* Y Hales L*
& FA7L ghotglel wet idhe FHE, ot #HE
S7kbe ¥4, a8l bt #2 A5 HE HE W
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Clearfil ST= 2% FA9A, Metafil Flo= 1.0 mn
oA 3 olstel MAlE HY
4. w7 AlE<Q Root dentin Mustardel tha 7z

o

Opaque B2 Map= BE SR 10 o) A4Fe] Mt
BHom Clearfil ST Metafil Flor} 714
X]'g B (p (0.05).
ol’+9] A3} opaque composite resing A& wo] A
ZAb w1 FEtE B4 S oldlsle] A& FAY A e
HIE ZA g okgrs & ¢ It}
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& A7 dAl G4 AHEE 3 9 opaque shade 29 opacitys} WA e 58S Frleie

24742} o) A\E (A7 5.5 m, F7) 3 m)& Tescera ATL Root dentin Mustard® A&stz )79 P2 2 7
39 opaque shade 5% (Universal composite, Filtek Z350, Charisma, Clearfil ST, Palpaque Estelite,
Esthet-X, Metafil Flo)# §/32<1 83719 Estelite SigmaE 3.0 m 2% 88159t} A28 opaque shade &
Fede 79 A ZH A5 F71 0.5 mrt 2 i7kx] 0.3 m HH 02 A2E We Auleiuy 7 S
Axe 2 AGE St dvt & 2 FAA 2 H opaque shade B89 W A4 = Ao wjAH
%Y, 321 Aebdel B9 A 7o) MaLE ANl TAld] mhE wj A Y 58S Fo1EAT T3 1 5
AlE 2 AZSIL opacityE E st o2 BHE AU}

Opaque shade E3#21¢ opacity® Clearfil ST, Metafil Flo, Filtek Z350, Palpaque Estelite, Universal
composite, Charisma, Esthet-X 2.2 ZH:3l%th (p ( 0.05). Opaque shade E&#z1e] %7)9] 7hael wa} L*
#e Ahdte PE, 2t 3 UIete GAS ATt dvt A 28 A4 Ant 3 7 59 A (4EHE
Clearfil ST T2 EE Fl|A], Metafil Flo T2 1.0 m 0|44 3 o|3}e] MAE BT} wjA Ao st 2
opaque shade 579 Axe BE T A 10 o2 A2 YoM, Clearfil ST Metafil Florh 71 2
A3HE BE (p € 0.05).

A A3 AH8E T 3= opaque shade BRHAES LS Azt wheh M2 ThE opacitysh A4S 712t wheba
Age] Aol glof A&tz she Wiol EAd) wat opaque shade B89 opacitysh A8 did 223 1

17} B aetele Atz drt.

220{: Opaque shade B&82, ¥4 A4, A58, A3}, Opacity
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