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f— ABSTRACT

THE CHANGE IN SURFACE CONVERSION AND DISCOLORATION IN DENTAL RESTORATIVE
COMPOSITE RESIN UNDER DIFFERENT POLISHING METHODS; THE CORRELATION
BETWEEN SURFACE CONVERSION AND SURFACE DISCOLORATION

Sung-Ho Park, Byung-Duk Noh, Mo-Ran Kim, Hyun-Jung Ahn
Department of Conseruative Dentistry, Gollege of Dentistry, Yonsei Unsversity

The purpose of the present study was first, to evaluate the relationship between composite surface con-
version and surface discoloration, second, to know if there was difference in surface discoloration between
celluloid-strip-finished composite surface and polished surface. In addition, the discoloration of composite
surface was also evaluated with visual inspection or digital camera with high resolution monitor. Z100,
Tetric Ceram, Spectrum, and Aelitfil were used. The composite surfaces were celluioid-strip finished (group
1), polished (group 2), celluloid- strip finished under nitrogen gas purging {(group 3) or only light cured
without finishing or polishing under nitrogen gas purging (group 4). The microhardness of each samples
were also measured in each group. The samples of each group were also divided into 4 subgroup whether
they were immediately placed in disclosing solution {0.2% Erythrosin, pH 7.0) (subgroupl). 1 day after
light curing(subgroup 2}, 3day after light curing(subgroup 3) or 7 day after light curing(subgroup 4). The
computer controlled spectrophotometer was used to determine CIELAB coordinates (L*, a* b*). The
amounts of color difference were compared.

The results were as follows:

1. There was no difference in discoloration between celluloid strip finished composite surface and polished
surface.

2. The samples discolored more when they were placed in disclosing solution immediately after polymer-
ization than other groups.

3. When the samples were light cured under nitrogen gas purging and without polishing process, they
discolored more than other groups even though they showed higher microhardness.

4. With visual inspection or digital camera, only a limited information was available in detecting compos-
ite surface discoloration
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Table 1. Composites used in this study

Filling Material Company Lot No.
Z100 3M 19990721
Spectrum Dentsply A19083
Aelitfil Bisco 9905000727
Tetric Ceram Ivoclar/Vivadent 9900003379
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Group 1: Celluloid strip Finishing

Subgroup 1: Immediately placed in disclosing solution

2:Placed in disclosing solution 1 day after light curing ~ —— - Discoloration

31 Placed in disclosing solution 3 day after light curing —— Analysis

4: Placed in disclosing solution 7 day after light curing S

5 Placed in saline > Microhardness
Group 2: Polishing with disk and paste Analysis

Subgroup 1-5

Group 3: Celluloid strip finishing under Ar gas perfusion

Subgroup 1-5

Group 4: composite filling under Ar gas perfusion, no polishing

Subgroup 1-5

Fig. 1. Flow of the present study
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Table 2. Microhardness of the tested samples.
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Subgroup 1 Subgroup 2 Subgroup3 Subgroup 4
Group 1 A 96.1(5.2) a A 106.3(2.8)c A 100.6(3.9)b A 104.3(2.4)c
7100 2 B.106.9(7.7) a B 119.8(8.3)b C 116.4(5.7)b B 110.1(4.0)a
3 B 102.8(3.9) a A 109.6(3.6)b A 103.6(5.0)a A 102.7(3.3)a
4 B 103.5(10) a A111.1(11.7)b B 107.3(6.7)ab A 104.3(7.6)a
Group 1 A 48.8(1.5) a A51.5(1.4)b A 52.3(1.5)b,c A 53.1(1.8)c
) 2 B 53.6(2.6) a C 56.8(2.6)b B 58.3(2.4)b.c B 58.7(2.5)c
Tetric Ceram
3 AB51.3(1.7a B53.5(2.00¢ A 52.0{1.0)a,b A 52.8(1.5)b,c
4 C58.0(7.0) b B 53.6(4.4)a B 60.2(5.3)b B 57.5(5.50b
Group 1 A 52.3(2.8) a A 56.4(2.T)b A 56.4(2.2)b A 56.7(2.7)b
2 B 58.2(2.2)a B 63.9(3.9)b B 65.9(4.4)b C 64.2(2.5)b
Spectrum
3 B 57.0(2.8)a A 56.7(3.4)a A 56.8(3.9)a A 57.3(4.2)a
4 C 54.5(54)a A57.7(5.3)a.b A 5794.7b B 60.1(4.6)b
Group 1 A 60.0(24)a A 63.1(2.8)b A 62.1(3.3)b A 62.4(34)b
Aelitil 2 B 64.4(2.5}a B 66.9(2.7)b B 65.8(2.6)a,b B 64.6(2.4)a
3 C 69.4(4.3)b C 70.8(3.8)b C 71.5(3.0)b B 65.4(2.4)a
4 A 576(44)a A 61.1(3.9b B 64.6(3.1)c B 65.1(3.6)c

Values within the parenthesis are standard deviation. Capitals A,B.C in front of the value represent difference in hard-

ness between groups in each subgroup at p=0.05 level . Letters a,b.c in the back of the value represent difference in

hardness between subgroups in each group at p=0.05 level.

Table 3. Degree of Discoloration of the tested samples

" Subgroup 1

Subgroup 2

Subgroup3

Subgroup 4

Group 1

Z100

B4.87(0.86) b
B5.16(1.02) a
A2.88(0.78)ab
C21.12(3.01)c

A B4.04(0.71)a
B4.95(1.19) a
A3.8(1.06) ¢

C20.58(2.83) b.c

AB4.38(0.80)a.b
B4.72(0.77}a
A 3.51(1.97) be
C19.11(2.68) a.b

B 4.80(1.23) b
B4.99(1.31) a
A2.38(0.49) a
(17.25(3.20) a

Tetric Ceram

AB16(0.79ab
A7.23(1.40) b
A6.20(0.87) b
B18.00(5.80) ¢

A5.84(197) ab
A.B 6.23(0.66) a
B7.50(1.18)c
C10.51(3.75)a

AB.53(1.08) b
AB.57(0.82)a.b
A5.15(1.02) a
B14.22(4.84)b

A5.5(1.09)a
B8.45(1.09) ¢
A6.57(0.88) b

C12.15(4.27) a.b

Spectrum

AB 4.78(0.85) b
B6.00(1.38) b
A3.97(1.26)b
C14.08(4.07) b

B4.84(1.19)b

B5.70(2.44} b

A2.61(0.50)a
C13.35(2.76) a,b

A4.04(0.72)a
A577(1.18)a
A3.77(1.18) b
B11.5(3.67a

AB3.40(1.21) a
B4.52(1.92)a
A2.38(0.77}a

C13.19(3.04)a, b

Aelitfil

A.B4.4(0.70) b,c
B5.80(1.54)b
A3.86(1.62)b
20.71(4.95)c

AB4.00(0.94)a,b
B4.89(1.07)a
A2 .54(0.45)a

C17.62(4.38)b

A3.59(0.60)a
B4.94(1.00)a
AB3.80(1.25) b
C13.46(3.23)a

B4.87(1.67)c
AB4.39(0.94) a
A3.48(1.10)b
C12.43(2.51)a

Capitals A B,C in front of the value represent difference in E*ab between groups in each subgroup at p=0.05 level .
Letters a.b.c in the back of the value represent difference in E*ab between subgroups in each group at p=0.05 level.
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