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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 mn, thickness: 5 mn) 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 mm, 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 mn thickness sam-
ples, and XYZ values of 1 mm 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 B1 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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Table 1. Composite resins used in this study

Bzl e Shade Filler composition Filler size Manufacturer
(Code) (batch No.)
Barium-aluminium- 0.02 -2
Charisma® B1(010039) fluoride glass Ceramic Heraeus Kulzer
(CHA) A3(070044) silicium dioxide 0.02 - 0.07 n GmbH, Germany
64% by volume®
mean particle
Esthet-X B1(0308205) barium fluoro alumino size ( 1um DENTSPLY/
(EX) B3(630024X) boro silicate glass nanofiller silica DeTrey.
Germany

2 0.04 ym

A 5 me] o}ad FE L o] &3ste] 7 AF| shade B
40719 LF9 AlHE At el o T
Mylar strip? ot2d 85 AAAZ & E8d& 2 -
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o T gxlE AAST. 45H Hx& 7
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Z BB s

THE AlEE 10718 48 o2 WFal Mylar strip
AA T ol HH AvkE Aldeir] ¥ At g
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M, F, 22]3 SFo 2 Witk A s &% W o
10000 rpme] £E2 3]Hdsk= A7) 75 d=g]xdf =
4712 AA719 Sof-Lex t2=AR dAnsigitt. ol 7
A7)0 W2 Sof-Lex TAA9 nha A w9} Batg 7l kA
22 1t 714 AR Coarse tlA3E 10%, Medium
< 20%, Fine< 30%, 183 Superfined 40% ¢ &
ot BE Hade 13] AR Al 102 F4ut At
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10008, 15008 9 2000¥ AFE (Tamiya finishing
abrasives, Tamiya Inc., Shizuoka, Japan) &2 &% ¥
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R : reflectivity of the white background

Crx © 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 ratio= 82 Atjzel EAL olyny wlxl
e 2 WA (R)F Al 7 ()] o] &t o]

2

Figure 1. CIE L*a*b* color system.
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A} #skE ety glel AldE Al FHE HelE
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=% (Ra)¥ Surface Roughness Tester SJ-301
(Mytutoyo Manufacturing Ltd., Tokyo, Japan)< A
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L*a*b*, contrast ratio, 2 Ra#t< one-way ANOVAZ
H W A8k a1 Student—Newman Keuls method@ AFF

Y1+Y2+Y3+Y4...+¥Yn
n

Ra =

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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Table 2. L*a*b* values of the tested materials Mean (S.D.), n = 10
CH-B1 CH-A3 EX-B1 EX-B3
L* 64.68 (0.66)* 54.58 (0.57) 68.12 (0.45) 57.19 (0.34)°
C a* -2.19 (0.78)° -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 * -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
68
86
64 .
62 \*“'\, ——CH-B1
Lw T
58 ——EX-B3
56 ’
54 L
o _—'—-_\“\-
50 \\'
c " F SF Mylar
Surface Treatment

Figure 3.1* value of the measured specimens.
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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 groups
CH-B1 CH-A3 EX-B1 EX-B3
Mylar/SF 1.256 1.425 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)
Surface Charisma Esthet-X
Treatment Bl A3 B1 B3
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.

Table 5. Contrast ratio and mean surface roughness (Ra) resulting from various roughness of sandpaper

Contrast ratio (S.D.) Ra (um, S.D.)
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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T O Groun1(#600)

0.510 O Group2(#1000)
2 B Group3(#1500)
W Groupd(#2000)

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 =34.2)

Figure 9. Correlation between contrast ratio and mean
surface roughness (Ra).
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Figure 8. Comparison of Ra resulting from various
roughness of sandpaper.
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Figure 10. Profile tracing of Charisma A3 according to surface treatment by sandpaper.
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zhslo] | 3k WS 600, 1000, 15008 = 2000 A

T dAnfeisict.

7} Al o] Awt AR Ant F dAnpr ol A4} WskE ot
371 913 CIE L*a*b* 3% FHx Was ;
WA w7 A S wf R el Ae] Yk spectropho-
tometer$] Spectrolino® A3l S3 38kl #4181501,
Zt Al ddnp Ay 2o Hid W 2%

Surface Roughness Tester SJ-301<
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