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ABSTRACT

INFLUENCE OF THE SURFACE ROUGHNESS ON TRANSLUCENCY AND SURFACE
COLOR OF THE DENTAL COMPOSITE RESINS

Kyu-Jeong Cho, Su-Jung Park, Hyun-Gu Cho, Dong-Jun Kim,
Yun-Chan Hwang, Won-Mann Oh, in-Nam Hwang*
Dept. of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

The objectives of this study were to evaluate the effect of surface roughness on the surface color and
translucency of the composite resins.

Two composite resins (Esthet-X, Dentsply, Milford, USA and Charisma, Kulzer, Domagen, Germany)
were used to investigate the surface color. Charisma was used to investigate the translucency. 40 disc sam-
ples (diameter: 8 mm, thickness: 5 mm) were made by each product to measure the surface color. Polymerized
each sample s one side was treated by Sof-Lex finishing and polishing system (Group C, M, F, SF). 40 disc
samples (diameter: 6 mn, thickness: 1 mm) were prepared to measure the opacity. 1 mm samples were ground
one side with #600, #1000, #1500 and #2000 sandpapers. CIE L*a*b* values of each 5 mm thickness sam-
ples, and XYZ values of 1 mn thickness samples on the white and black background were measured with
spectrophotometer (Spectrolino, GretagMacbeth, Regensdorf, Switzerland).

Mean surface roughness (Ra) of all samples before and after surface treatment was measured using the
Surface Roughness Tester SJ-301 (Mytutoyo, Tokyo, Japan).

Regardless of type and shade of the composite resin, L* values measured in group C were higher than
others (p < 0.05), and L* value decreased as the Ra value decreased except B3 shade of Esthet-X. But
there were no significant difference in a* values among groups. In control group and SF, highest b* values
were measured (p € 0.05), except Bl shade of Esthet-X.

Contrast ratio decreased as the Ra value decreased (p  0.05).

With the above results, difference of surface roughness has influence on surface color and translucency of
dental composite resins. (J Kor Acad Cons Dent 31(4):312-322, 2006)
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, Okazaki®} Douglas®™+= Matrix strip &2
F714 el W& 82 matrix7t ot 47 FES
ol& QI3 =2 WA Ylg AT et
F9 AutE AlgelH EH9 organic-inorganic
ratio® $718t ol W] A& biofilmE F7H4]

714 A,
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Haglep] Yeiie Qe 29& I& S 9lE
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M= Sof-Lex tj27 2 22 aluminum oxide T)22
AzE M| planar motion™ 2.8 A48l W o]
7V B Y Aot} AT o] Y B3 gzl 84
A= 2t FHE 3L F3PY 2P 2 ofoj o
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U ohE dnb el Aol ¥ Ha g Aojgh o9
% penetrating sealant® W] =¥ slo] Feg =
A7) W™ i3t A7, finishingo]\ polishingAl &
Holu} Fahie) 7144 W g A7, Addont
polishing Al 9 AA7| Felo] Wl o) gt A7
T T dHEo] FeYs s i)

¢ £529 FHE oln) AFEHARC] matrix
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F 9ot Polishing 27l A 2dg deis
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3 AR A e BRI AT olg
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Yo} 23 £ WA} e BAIE S 9o
W3t W} P edE G o) BHle Aot S
= 9%g 0 4 98 Aot WS 2 3w} 24 ¢
of AJZtA 0.2 017 7}sst MWEITRE Holz] 4E Fn
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o AnlAel Acol 23] Aol A Teel figlo] 2
% 91& R0l
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1. A7 Mz

B el 2 A wE 1 A 2fel &

7] 98l Vita shade codeE AHgdts AR Y £5
G291 Esthet-X (DENTSPLY Caulk, Milford, USA)
o] B1¥% B3 shade®} AFA &8 £3% &3y
Charisma (Heraus Kulzer, Domagen, Germany)®| Bl
7} A3 shade® AHE-38ISITh (Table 1). 28l EH A2
7l W& FHEY Aol E Hrlety] HE AFde
Charisma®] A3474-& AL&-stgith,

B AR Aol Foi3tr] el EFHX Avt 7]+
9l Sof-Lex finishing and polishing system (3M, ESPE
Dental Products, St. Paul, USA)¢] 474 t}& 9A 2

718l gaag Attt Sof-Lex YA3+ polyester
filmel] aluminum oxide} A7+ H-25 el 2 A& X8
Hg]xol FHet] AMEIIRE AAEHY loH, alu-
minum oxidedAke] Z71ell W} Coarse (Dark orange
A et A 27] 1 100 wnm), Medium (Orange A}
g, 3T 9A 271 0 29 i), Fine (Light orange 273,
B YA 271 0 14 i), B Superfine (Yellow 44, Jg
o 42 27] 0 5 m) o2 FA o vk

2. o7

1) Al A
7h B ARG mhe A 3ol 25E 9T A% A%
AR7le| W A Aol & B7ka) A3 Bga AR
o Ay 24 A AN 9B Zol7) 99 A7 8 m,
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Barium-aluminium-

0.02-2 um
Charisma® B1(010039) fluoride glass Ceramic Heraeus Kulzer
(CHA) A3(070044) silicium dioxide 0.02 - 0.07 GmbH, Germany
64% by volume*
mean particle
Esthet-X B1(0308205) barium fluoro alumino size ( lum DENTSPLY/
(EX) B3(630024X) boro silicate glass nanofiller silica DeTrey,
©0.04 i Germany

=71 5 me] o}=Y FYE ol

|83t} 7+ A1F9] shade &
40719 47 A9 AFSH
A

Aok fEw Ao FH
Mylar strip®} o} F3& JAAL T EF42& 2 -
3 m FUskn 7|27} AR GEE HA FAE JTE
ZFAstn 7HABA F87] (Optilux 501, 13 mm tip
diameter, Demetron, USA) & ’\}&?‘fﬂ 602 EoF L3
g & U] R thA] EFERS FYsta fHd o
A} Mylar strip?} €8tol= S5 AXA71L §&shod
o9 Y& AARAY G5 g e A 1%& =371
(Optilux 501, Demetron, USA)E A3 4w 2 60
2 B3 FE3 skleh

3" ARE 10048 ) #2E YF3 Mylar strip
AA % ol ¥ dAntz APPSR G At S
T Y2FOE 313 Sof-Lex tlaZe] A7) we} C,
M, F, 283 SFre 2 UFirh AlHES §& UE o
10000 rpmd] 452 3| Aste A7) 15 d=v] 2o A3
9 4714 AZ79) Sof-Lex d232 dAvslith. old A
A7)e] ME Sof-Lex T2 vt Frel B3 444
1S 1838k 71 AR Coarse U243+ 10Z, Medium
& 20%, Fine 30%, 181 Superfine 40% FU% A
ohalgitt, RE daas 13] A A 102 Bt AFRS
Qqor, ol taad e Aol o AW Adr] st
o] QAE Zol7] 9ot} dAnpE AR T ExE
3} dAntd 7HRE AAS7] Y8 Ultrasonic cleaner
(Biosonic UC100, Coltene/ Whaledent, USA)& ©]%
8 15% Bt A T A2AHT

9]

R WIS Ak 9 ABE A7 6 m, 5 12
me] AR 29 olgal 49 W 1 A9 A A

@ wyloz 4009 NUE AFHUT. T
e w% N9 2oz Urol 47} 6004,
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10008, 15008 2 20009 AFE (Tamiya finishing
abrasives, Tamiya Inc., Shizuoka, Japan) 2.2 3% ¥
S 22 3o Anpstd FA 1.0 + 0.02 me] AJAS &4
3tgitt, dut Al 7 BEol Y} FAE 4& F UEF
A4 6.2 m, 20| 1 m] holeS 7k A7 8 mn, 2] 100
me| F& gfo] AAE YXAFI 3 AA wEFen A7
30 m3 TS 9 adn AR AAZRAA 1034 A
A dnlatdtt. Mylar strip2 2 FA4" H& 71 o
272 AYF T AR AF o] st AFellA A9
ATt

BE AHE A Foh} BeBo] BX] EE FY5L
S50 grS wiAlsly] Yete] Az ez Yol A
$719) 24417 REsIHTh

2) A% &%

2}2}+e] AHMEL spectrophotometer?l Spectrolino
(GretagMacbeth, Regensdorf, Switzerland)& ©|-8-3l
waol WA (L* = 96.54, a* = -0.19, b* = 0.0D)%
of AWE AHAF|3L Des filterS A-43e] 10= &R
Ztez 7+ A9 CIE L*a*b*3ks A8 2 33 3335k9
HFge Fetgnt. AA Ao AHE-3 Spectrolino® 4.5
me] =% 7Z 7} 45°/0° ring optic DIN 5003 7%
718 Al M e 7|72 BEY AS FHatn glon &
A7 D65 BEI & A-43 skt

2 oA AL3 CIE L*a*h* 4 Fe S0 2 o
A g BASE WHeE CIE (FAZ%4493)9A
19763 A Aolt}, o] Ag7ke AV AZE A=
2 XYZ #oaqe AZ" L a* 223 b*atd 9% 3
A9 Ay FEE o] &3t} CIE L*a*h* TAANA LF &
s el AR 0 & FAS A8& vehiin &
| FNerE Bt SR .413]611:} a*sh b*e 4%
< vehin, a*9] ko] gk A W, SOl g =54
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g 283 b*e] 4o g A ek Sof zhe At
oo HEE gt} (Figure 1). °]5 321 FEA
o431 Mo] AT AAZE Algte] Atz SlkE dF A
7+ AFZE (A5 272 A4HE Aozt 22 Ulel B

hat R E

Mt o

93 Aele] dLHES dg A 0.2 ek 2ol
¥t

248 L'ab ke Bl A2 B A ve 33
& pHsgon, 4 7 A% (4ENE ol B4

olo 3l Lio}ﬁiq.

SE* = (AL (da*y+ (4D

3) Contrast ratio2] 2%

AR EHEE dhg) 39l contrast ratio?] 249l 9
3l ZAe9 . Contrast ratior &4 3tuAtsle A5
BE T4 o3 fol L2EshS wo} WAES o)y

e MNEED Aol SelEshe wef B4t st 4

Ate] ngi gy, o] 2 g FAog R

Tr

R reflectivity of the white background

Cx : Contrast ratio

1, : light reflectance of the sample on a black back-
ground

1« © light reflectance of the sample on a white back-
ground

Contrast ratiox A8 Al EXL ol WM
W7Z %o 29 WAL (R)T A1 5 @) &), o]

Figure 1. CIE L*a*b* color system.

Egtefile] ZHUAE |0 ojE FHTof BH Mo Aolof HEt A7

23 o] ol M vlFA| T AME 3] (ADA)Y AF 5 H3
9 opacityel We #240& B 1 m FA AJHG
magnesium oxide (MgO)2 AlZ¥HALE (luminous
reflectance)9] 70%° al&3t= WA w4 S ALLs) =
A& 00.7% contrast ratio® E& 3},

A e B AF3E= A8 contrast ratiod Aoz 138t
27} 3 Aol ol B A7 W 2 2 k] A
219 contrast ratio? xo]E l3tmA} 7o B &
FAE AFE 1 m F79 Eatgzl "]Eﬂ_% A ) 7 o
(L* =947 a* = 1.1, b* = 0.3)% S84 w73 # (L*
=169, a* = 04, b* = -0.9) % '142]"]7] A%t 2
Aol A3 spectrophotometer?! SpectrolinoE ©]-8-3]
AR 3AFA XYZ & 2383 35 XYZ & Fol
A Y7 (ARG AT WAMEE)E o] &3] con-
trast ratio® Al

4) 9 Ad719 23

A wgtE Hrksly) As) ARE A FHe
H7¥el7) A AAtE AlRe Al At 5o P
T3 (Ra)% Surface Roughness Tester SJ-
(Mytutoyo Manufacturing Ltd., Tokyo, Japan)
3] A8tk 34 Zole 0.8 mE dR 1, 37
o} 33 o) FAAN 7 AR @ 43] 23 §
BT} Ra & 3% 2ol Yo FA 2T H
A 9] BE A#Ee] FHAE HHE B
< vebdT (Figure 2).
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Figure 2. The overall roughness of the surface (Ra
parameter) is defined as the arithmetical average value
of all absolute distances of the roughness profile from
the centerline within the measuring length.
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A3t L*a*p* 33t Ra, 18131 contrast ratio® Ra
e BAE A8 2 9% Aoz B

Ii. o3+ Znt

1. M &

[lIH

at

1) B 38 A7 np2 4] 3l
Spectrohnoa AHE3le 34 B Aule] W& 7 A

Table 2. | *a*b* values of the tested materials

Ao L*a'b* 7k} BEH BF UAE Table 29 2t}
79 L& AR drt 7172 29 A o] ZE
Azt AdolA 74 2 & BRen Art 719 g
7} Zobgd| wet Zadte Fde B (p (0.05). a
e 7 w3l Zol2 HO]*] osker, b gk Avt 71+
o U7} Foldof wet Frlele S AT (Figure

3-5).

YT Age] Y 4% dAdA g9 dnt F 4 2
Zte] Mate Table 3% 2t} W A&

Mean (S.D.),n = 10

L 64.68 (0.66) 54.58 (0.57) 68.12 (0.45)° 57.19 (0.34)*

C a* -2.190.78)° -0.87 (0.14)° -3.03 (0.22)° -1.30 (0.16)°
b* 0.32 (0.09) -0.02 (0.33) 2.23 (0.39) 1.99 (0.61)

L* 64.13 (0.29)* 52.98 (0.56)* 68.17 (0.38)° 57.05 (0.34)

M a* -2.30 (0.13) -0.73 (0.12) -2.93 (0.10)° ~1.04 (0.23)°
b* 0.23 (0.27)" 0.37 (0.24) 2.54 (0.19) 2.89 (0.43)

L 63.02 (0.35)° 53.29 (0.62)* 67.17 (0.41) 57.01 (0.34)

F a* -2.13 (0.05) -0.92 (0.08) -2.94 (0.12) -1.12 (0.14)°
b* 0.85 (0.12) 0.32 (0.20)° 2.66 (0.18)* 2.72 (0.27)

L 62.71 (0.27)° 51.92 (0.51) 65.38 (0.39) 54.79 (0.35)

SF a* -2.08 (0.08)* -0.82 (0.04)" -3.22 (0.09) -1.04 (0.16)°
b* 1.01 (0.18)° 0.50 (0.13)° 2.47(0.11) 3.21 (0.23)

L 61.48 (0.26) 50.66 (0.76) 65.46 (0.51)" 53.95 (0.43)

Mylar strip a* -2.08 (0.11) -0.64 (0.18) -3.15 (0.20) -1.10 (0.18)°
b* 1.29 (0.26)° 1.13 (0.32) 3.44 (0.47) 3.41 (0.36)

Values with same superscripts are not significantly different at p < 0.05 level among different surface treatment of same

material.
70
BE \\
86
o4 S \‘
62 —5 —-CH-B1
-#-CH-A3
L-e0 A EX-B1
58 X-B
6 ~
54 \\«.“—-#
52 =
50
c " F sF Wylar
Surface Treatment

Figure 3. L* value of the measured specimens.
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Figure 4. 2™ value of the measured specimens.
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Z5l2rle] FHHAD(0f 02 R 9 Y M| Xolof 25 o7

Ra(um)

4

3.5
—~CH-B1 OCharisma B1

3 -=-CH-A3 ECharisma A3
25 d ~=~EX-B1 @ Esthet-X B1

R 7/ ~=-EX-83 W Esthet-X B3

b+ ’

1.5

1 T
0.5 //

Rl ;W ]
05 C M F SF Mylar

Surface treatment
EF Mylar
Figure 5. b* value of the measured specimens. Figure 6. Surface roughness (Ra) of composite resins

according to surface treatment.

’Table 3. EColor difference (AE*) between control group and surface treated

"~ Mylar/SF 1.256 1425 0.975 0.875
Mylar/F 1.604 2.776 1.894 3.137
Mylar/M 2.866 2.447 2.865 3.145
Mylar/C 3.348 4.093 2.921 3.55

Table 4. Effect of surface treatment by Sof-lex disc on surface roughness (Ra, um)

c 0.663 (0.167) 0.608 (0.184

( ( ) 0.529 (0.112) 0.568 (0.133)

M 0.487 (0.034) 0.320 (0.066) 0.339 (0.075) 0.323 (0.035)
F 0.185 (0.036)° 0.151 (0.021) 0.166 (0.016) 0.161 (0.052)"
SF 0.106 (0.017)* 0.046 (0.01)* 0.036 (0.008)* 0.054 (0.012)*
Mylar 0.027 (0.004)* 0.028 (0.008)* 0.027 (0.004)* 0.020 (0.004)°

Values with same superscripts are not significantly different at p { 0.05 level among different surface treatment of same
material.

us roughness

Table 5. Contrast ratio and mean surface roughness (Ra) resulting from vari

| Group 1 (#600) 0.508 (0.009) 0.806 (0.126)

Group 2 (#1000) 0.494 (0.008)* 0.301 (0.068)
Group 3 (#1500) 0.487 (0.005)* 0.177 (0.001)
Group 4 (#2000) 0.473 (0.005) 0.120 (0.005)

Values with same superscripts are not significantly different at p < 0.05 level.
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0.530

0.520

O Group1{#600)

0.510

1000)
@ Group3(#1500)
B Groupd (#2000}

0.500

0.490

Contrst ratio

0.480

8.470

0.460

0.450

0.440

Figure 7. Comparison of contrast ratio resulting from
various roughness of sandpaper.

Contrast ratio = 0.468 + (0.0941 X Ra) + (0.0492 x Ra)*
(R*=0.81,F =342

Figure 9. Correlation between contrast ratio and mean
surface roughness (Ra).

Mylar strip2.2 348 EH# SF tjx
de ARz QAEY] JE AxE BYleH, &
Esthet-X7-& 8T ty~3 2 v} A Charisma©) H]3)

ve ax2 290} (p € 0.05). 281 AN a3z ¢
}Q—?% AulskA & 234 o E IAE B0

Surface roughness tester2 3733 7} A8 HH &
W 2% (Ra)@-2 Table 49 Zth. BEE Fol|lA AntaA|
% 73 SF g2az dngt & Ragto] $AA L
2§93 2ol Holx ggten CH-B1T# EX-B3T
< SF f232 dnigt 23 F f232 ang #3id=
F2 g Aol 2 Holz] it

232 Avlg &

it

amﬁd
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0.2

HAEEDE
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Figure 8. Comparison of Ra resulting from various
roughness of sandpaper.

2) B8 AR B2 FHe) A3}

1 m $AY 239 AHe] W WA T4 w3 H
Ao A yghozHe $3E contrast ratiod #k
B W 2% (Ra)#2 th27 2t} (Table 5).

Contrast ratior 10008 A2 dAwutdt T3 15004
ANER Guiek 2709 EAZHCE 793 Ao]E Bol
ggror] W ¥H 2% (Ra)Fke 7 wztoll fejgt Aol
g 299 (p(0.05).
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Figure 10. Profile tracing of Charisma A3 according to surface treatment by sandpaper.

H AR Frize Mol o2 wjAM | o] B o Ao 2 Sof-lex SF 232 Aulgt 73 §o 7 2folE &
g3t o AT & A3Adn 1E AR A% oA sttt ol thE dAfdAME Soflexdt £ alu-
© FHEY Hud 2 A8 IAE /Y. g A4 minium oxide Y23 E BAFLE AME- St 2 YAE
gl HE = B AR /st wp2 AAko] ¥ig) 7R ta3z dut Al A3 zl=o] s AAEA ¢
T AA B9 Ae] wstel FHE Wl wE w7 Ao opr dAe} FHE, B AFoAe} o] SF t2AE
Qo] BPA 07 Fgato] Vet 2 shEei Mylar stripo2 @49 Holl vl H8A] v 2t Ragkel
olAe] B& AT A= Mylar strips AH-3to] 4 Aol o AztEt,

d o] P e W XS Holn dAntE Algd B Ad3e F 7R 71 oA AlEGI A WAl
7% aluminium oxide UAAE A3 AL 714 e shade guide A& A] W9 =2 Fdo} ¥ Raghs
B IH 25 1ythn gt B QoA e o 7B 3 AZE shade guide® AA EZuA oz 454
ks Aleba] g 7ol 7MW Raghs HSlou B FHAA A& 5 e FH ALV Aolrt g F 92

319



LHEIX| B Z=S}SR]: Vol 31, No. 4, 2006

W AA7o) up2 FH Ao zto]7} EETH FHA4ke]
Z7d M A3PE shade matchingel &} &% L77} %
AE 4 Q& Aolghs 7Hdolt). T ¥Ale 77 oA A
£4 9 T2 B2 229 93 FEF FHo| npRHo A
AojR A4 HA 2AA S A F UE AFE 290S A
stojgts wlRol o3 A4 5 BEHE Ajold o ArE
o] 28 F& glog ks Mol

A WA 7ML oldY AT ZHEH E AT ATE F
8] Sof-lex®] SF t]220] 9J3) dojzl W AV H=
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