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Effect of Roughness on the Color Stability
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Abstract

This study has been implemented to check the effect of roughness on the color stability
according to the surface treatment of artificial teeth. 20 units of 3 groups with the different
surface treatment of artificial teeth have been precipitated in the soy sauce, the red pepper paste,
the coffee and the cola, measure equipment was used for Shade-eye(Chroma Meter, Shofu,
U.S.A). The value of L#, a*, bx using its average value after measuring 3 times per 1 point by
selecting 3 points randomly out of central parts of teeth on a cycle of each 1 day, 1 week, 2
weeks, 3 weeks, 4 weeks after precipitation in terms of precipitated specimens. As a result of
Multiple regression analysis, the value of AE* of artificial teeth according to the surface
treatment showed the significant negative(-) effect in the Group 2(p<0.001) and the red pepper
paste had the biggest effect on the color change of artificial teeth out of pollution source.
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Table 1. pollution source used in this study

materials Commercial name Manufacturer
Soy sauce Sampio Jin Sampio foods co, Korea
Red pepper Taeyangcho Haechandle, Korea
paste
Coffee Maxim mocha  Dong-Suh food co. Ltd.,
gold mild Korea
Cola Coca—Cola Coca—Cola co., US.A.
2.1.3 Al
AFAe] RAS 2 ﬁﬂ a271(BS-31, Jeiotech, Korea)
£ ARSI, AR & A askE we] 9l

2
200G 22 1, 15, A9, Ftol
A7) e o= F 6079 Q1A (Planustar
Anterior(Dong-Yang DMT, Korea) & A}-8-3}9j00,
¥ Age E5F TH(Labia)dl sk

172 Aek(Incisal) 2+ 274 (cervical) & 7|02 35
£3}o] Denture Bur(N. T.I Kahla, Lemgo, Germany)Z
ol g3l Aot 1/3, % 1/3, 174 1/3% 28] 63] 7
gt 912} % silicone polisher(N.TI Kahla, Lemgo,
Germany)Z o] &3&lo] e Whow ¥d dnfs A
Alatatt 272 x| 3}7]5-8 lathe(Sejong, Korea) = ©]
£3}o] wet rag wheeldl slurry coarse pumice
(Whipmix, USA)Z 1:7Hrpm 3000) 9w} 519101, 3
T2 A dy ZEEH TdEE o &5kt
[Table 2].

Table 2. Classification of experimental groups

Soy Red

pepper  Coffee  Cola Total
source

paste
1 Group n=5 n=5 n=5 n=5 n=20
2 Group n=5 n=5 n=5 n=5 n=20
3 Group n=5 n=5 n=5 n=5 n=20
Total n=15 n=15 n=15 n=15 n=60

2.2.2 Incubation
12709 100m Z73-8 vlo]Al T/ 80 ccE B2
NAE AAAA 37C 27104 24x7F Biakgdt

2.2.3 &M ™ MX =X(initial stage)
AUNTE T TR nASAY ANVES FF
ol A 5¥7J 283 AHsta, AZE A% A7 & 2

SRR ECEEEE LTS

=

2.2.4 2 F|
WA 2 29 QocE ST, nEE
Wgol 75 0ccd o] Aol ~E Jejz Az

AMg3lTE AT E 12g0] EF/S

A ,
F 47 AA Axs SASI 34 A AEES 5
2 Bl Bl 199 oddS AA ¢ § A
xato] FA] S ATh A 4L Aofe] T
9 Foll A FAZ 3 S Adeate] & X]@ 3314
28 T 1 JAGS o] g3l L, a, bitS ZAEY
o}

2.2.6 AE* %o AL
AatolE YeERE AE'#Y A 342 o83
pagst
AE® = (ALY (Aa" (A2
AL=L2-L1, L2=4#F9] gk LI=d3xde] &
Aa'=a2-al, 2= P59 Fh, al=Agd
Ab'=h2-bl, b2=A 35| 7, bl=A @M 3k
L"& White¢} blackd =5 HERH L
a' = redness$} greenness Y =S UrEhHU%
b= vellowness®} blueness® A=ZS el

AE'gto] 18t} & 74 #3Ate] 1/20] dAeh=
o] 1[16], AE gke] 33wt 22 A-oll= 293
&

oA A 8 b B meltHIT) B4R S
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274 AgolE One-way ANOVA test, Repeat
Measures ANOVA testE AA] 3901, ARE Ao
& Scheffe’ TestE Al afoivt. gk W A &
de 7 A HIHAR) mX = ggEe] A 2]
2 YolR A Multiple regressiong  AA|8H
(SPSS Version 14.0).
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Table 3. Compare of AE* in artificial teeth
according to lapse time in the
pollution sauce

Pollution  Group Lapse time

source  (N) 3day  iweek 2week  3week  4week

G 1(5) 2,36+ 150+ 172+ 246+ 3.29+%
A7 .49 .51 72 91
259+ 151+ 229+ 240+ 3.93%

G2® "3 s 38 9 .91

SOy g gp 219% 131% 1755 244+ 3.24%
source 18 .46 .34 .58 1.01
o 238% 1.44% 192% 243 3.49%

64 59 47 71 .93

F 43 153 2928 008 816

(P)  (657) (.153) (092) (992) (465)

o1 B13% 483: 400% 240+ 478%

192 187 249 160  2.80

6o 685% 217+ 459+ 259+ 250+

87 76 241 155 121

515+ 161+ 424+ 125+ 125+

p;)eger G3G) "5 66 165 .68 .71
e Tow 671F 287% 428t 208 284%
177 185 207 139 226

Scheffe G1)G3 g];gg G1)G3

F 6.131  9.771 .086 1.456 4.873
(p)  (015)* (.003)* (919) .272 (.028)*

259+ 124+ 143+ 218+t 3.48%

G104 a9 65 75 88 .39
237+ 156+ 177+ 192+ 312+

G2® 57" a9 104 67 1.01
276+ 145+ 143+ 167+ 316+

Coffee G3(5) a0 47 62 109 55
o 287% 142% 154% 1.92% 3.5+

° 81 52 78 85 67

F 238 427 277 396 379

(P (792) (662 (763 (681) (692)
o1 210+ 174% 140+ 230+ 3.29%

61 47 50 68 .40
211+ 153+ 204+ 249+ 369+

G25) T ea 80 119 .92
121+ 173+ 153+ 131+ 263+

Cola  G3G) 57" o4 a3 29 65
o VBIE 167+ 166% 204 3.18%

93 71 63 92 77

F 1701 124 1564 3089 2706

(p)  (224) (885 (249) (.083) (.107)

*p¢0.05, *p(0.01.

Aeal wd Aok A AR 3 s akE
AR S8 S kR AAEIT ZHA
el &3 A5 A3 AuE, odd aFlA
AeA w1 Aok A AR bl Fahg aart
LRk o (p<0.05), 7HA 7+ &3 S A}, F A
2] el w2 AFA 9] AE o] 13 Zet 29

Aol A Fomg xfo]E B ATHp<0.06)[Table 4l[Table 5].
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Table 4. Test of within Subjects Effects

) Il
Pollution ; Type Mean
Variables sum of F(p)
source Square
of Squares
) 18.929
Lapse time 34.601 4 8.650 (000)
Soy Lapse time 353
source *Surface 1.292 8 161 )
(.940)
treatment
Error(lapse time) 21.935 48 457
Lapse time 20148 4 5037 2068
P : >0 (000)
Red Lapse time
PEPPEr ag rface 4523 8 565 232
paste ; (.034)
reatment
Error(lapse time) 116.86 48 243
) 19.834
Lapse time 35.350 4 8.837 (000)
Lapse time
Coffee  “«girtace 1913 8 239 2%
(.823)
treatment
Error(lapse time) 21.388 48 446
Lapse time 24.596 4 6.149 11.764
P : : (.000)
Lapse time
Cola *Surface 453 8 567 0%
(.390)
treatment
Error(lapse time) 25.089 48 523

Table 5. Test of Between Subjects Effects

Typelll

Pollution . Mean F
e Vafabes  sum o gouare (o)
of Squares
Intercept  408.987 1 408.987 523(1)?0932
Soy '
Surface 1.239
source oemt 1742 2 871 (.324)
Error 8.440 12 703
290.81
Red Intercept  1061.17 1 1061.17 (.000)
pepper  Surface 6.17
paste treatment 45.05 2 22.52 (014)
Error 43.78 12 3.64
272.390
Intercept  345.055 1345055 ho)
Coffee  Surface :040
treatment 101 2 091 (.961)
Error 15201 12  1.267
414.055
Intercept  329.109 1 323.109 (.000)
Cola Surface 3.911
treatment 6.405 2 8082 (.049)
Error 9.364 12 780

3.2 FHAIZH| 2 AE*Q| H3t
3.2.1 Group 1

nFge] HAN AFA AEGS) Wste] ol
AA JERHTH2.40£1.60~813+1.92). 7H4; ﬂ«‘]
|

N
1
o

1FA) A G 39 o]
st} 277h S Aol vl F7kshe o
2 wsE 4 uske wecFig 1]

=

ejo] 4N

s/ ——Soy

—=— Red pepper
coffee
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Tweek 2week 3week 4week

3day

initial

Fig. 1. Compare of AE* in artificial teeth
according to lapse time in the Group 1

3.2.2 Group 2
2ol Al A ;o] AE' G| 7H 2 WakE 1ol
o} 1 W7} 217+ 76~6.8H+87% 179 W3}

al 9
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Fig. 2. Compare of AE* in artificial teeth
according to lapse time in Group 2
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Fig. 3. Compare of AE* in artificial teeth

Variable

7]

AE'gke] Wstel] 3

sl
152l W]

(Constant)

G2

G3

Red pepper

cola

lapse time

***p¢0.001

HE 2 21%2 YERgon, AR
Table 6 Multiple regression analysis of factors

(F=12.994, p<0.001).
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