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The effect of polishing procedure and pH on the color change of denture base resin.

Jae Hoon Kim', Jong Won Kim? Sook Young Hwang’, Hee Jung Kim"
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ZDepartment of Dentistry, Graduate School, Chosun University, Gwangju, Republic of Korea

The purpose of this study is to investigate the effect of polishing procedure and pH on the color change of denture
base resin, Heat—cured denture resin specimens (10 x 10 x 4 mm) were prepared with three surface roughness levels:
GO (non—polished), G1 (polished with acrylic carbide bur, silicone rubber points and brush wheel), G2 (additional
polishing and buffing with lathe, pumice and rouge compound). Each specimen of GO, G1, G2 was immersed in a
staining solution with four different acidic conditions (pH 2, pH 4, pH7, pH 9.18) for 14 days. Surface roughness (Ra)
was measured with AFM (atomic force microscope) and the surface was inspected with a digital microscope, Color
change (AE¥) was quantified using a spectrophotometer in CIE Lab color space. After immersion, inspection with the
digital microscope showed most stain in GO, followed by G2 and G1, GO have shown significantly higher color change
(AE*) after immersion than G1 and G2 in different pH solutions other than pH 9.18. In the results of the color change
estimation in each group with different pH solutions, all groups showed the least color change in pH 9,18 solution,
The highest color change after immersion was observed in GO, pH 7.0 solution and GO, pH 2.0 solution (P<0.05). G1
and G2 showed no significant color change among different pH solutions (P)0.05). Denture base resin specimen with
higher surface roughness showed more significant color change after immersion compared to specimen with lower
surface roughness, More significant color changes were observed after immersion in acidic and neutral pH solution

than in alkaline solution,
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A2 goll Al Alm]of it Tl AlLsiA] ot ThEA T R4 WS gt 725 S =et
AaL Qlar, ot B YA E 2HEshe A= A} ol 7= Al 79 A8 (QlEA Y R)
Afolof| A= mp7ER]olEk(l, 2). ArlA el A= § £ ol&ste] 5719 AEEe xR AlEE
gAom gla B s 9 245 AT, 23t et NS oF9H Hersek 592 574 <
2 vlad dAE Fof et Hekgt njaE 7H AR AlE AlHAA o= QAT Thek A
T UES EolEr), AHAE AokE tiAlske Q15 S7F vebt o, 4 MAHAE®) g 3.3 o8t
of lE-Z thAlshs YA Mo 24 E3F 53] Ho Ao Hrolzdvtet Auts Akl
Saste, A o] Zojgla FAEY &= Fol X3kt
AEsh7] dtoll 27 a4l gt AAgt 524 A4 SRR R | 7194st= & HE 2o =
A& 7HAoF 3thE3— 5) = AR Al WS 224 wlA|7| 2, o2 9] A

Mz QH/dS thekeh el A e li7|tel AR 7 9 Begh 2hE A 5o] SIThe, 9, 12)
A& AA| o) A2 FAsHE S doh, x4 ojgfgt 2RlEL AAe] S Tl AEE
g xlo] Zt3=ofof & a3t Fe]4 A olth(3-10), of gaEal L MATF FEHAL T Ao
A& 7 WollA 717F AR Al AR | o A 2F wt LeEEE Be Mo 7]od 4= qleh 53], o4
i P R b o it i e I R i o S B et oz A S ofx| o] HAETE oYz} A
Qe Ao Fabe RoelR SAEA A7 2y B R2RE S S lHh(8, 14). o9 £3E0] of

A& ol &8l 7HHEA AAEAT 2, A, Z2 I 28 9] nhef el dAnpol s H s}t
HHlEt = Fof oJsf R4l Wyshs Aaret A Morgan 5(15)> SJAg#Hx19] FFe} FHXET}
= AR A AL GolsHA] gtk ol=Rt A= S. Oralis®] F-2o] )3t k& vAL Qlea 2
ZIAS- OJ 240l WiAlo] Z]ofshe, 77kt A ask3ITt, Craig®t Rudd (16, 17)& oJ2]of &
ZQl o2)gzte] Wi AsHA] b2 ByE YERHTE 2t vlo| e P54 w] flsl A "a Anp
(11). AE AHEE Z& F4351%TE O'Donnell 5(18)2

Buyukyilmaz 5(8)> A4 #]x12] §A1o] 2191 F3AQ A AR A AR EE o] 83 ARty
oz el aadt el 84F AASHIT Wel o2 g5etERlE Anket AgolA A4l Aut
4 fae Ao opshA Wste QlIgk o2 4e slet Hol S e S ASS Haskeltt
2 WS op7| el thefRE o q A Yo e E AL B ORI AT Bl o] SRS AE0l
712F 2ol =2 E Fof Yeh= ofvlEAIA| o 4b L Al AA D OIA Ao AlEE AT & MR
Sh o214 Aol WA Fol Qltt, 99l a4+ HStof| thsf arEek Aow, AHAor 3-8
Qo] A o] o7 Fato|u} | FEw AYs pHAHE)E th2A] dAsto] MxRss Ag &
A MMS fdstar, A, 2, UZHE, F2 5 Aot YA AnY s th=A| slof 924t ¥
I 22 AAE Yol thefel o 299 5o M-S ARt FA2 A9 gl Aol
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Sl Fee|
%l (Vertex Rapid Simplified®, Vertex Dental,
Zeist, Netherlands)2.2 AZE| i), AlHe 7]

A= E O
2E5TES ©

+= 10 mm x 10 mm x 4 mm ©|iL

4

]

gsto] Agatert. AE A Azl v

=2

wle} A 10ml G 2 23g9] E4=H|(13] T3 A
M| 20 ml, B 46 g AR 3027 F|H o] 2 &

1555 7]tk vk Al (dough stage)] A4 &

A& Evstlon, 545 S50 A& =23 &
Hhs AE ] A ERlE A B w5 &
Eof w2 g A2IE ARt Akl =5
T I XS AR $o 100 T2 AFH FE
FoIA 2023 THBIR e, F 120709 Al
AZrstder, Aate AlHES AlE AlAE 3 oped

G0), #7188 H(acrylic carbide bur, silicone

rubber points, brush wheel)®} =T AE o] &
st} dnket 25 (Group 1, °Jsh G W=w
£ o] &sto] dupgt & Auhg Avtdntr](lathe)
2} EZ(rouge)E Anfst 1%(Group 2, ©J5F G2)
ol Al IFer EFEIIeH, 5 AlHS )
T 4071 cH(Table 1). Glat G298 AlH5E 217
Aozl Anprgol ofsf AnkE Al o, AR
F 7|95 Table 13+ 290t G122 249
g A olo| A diA ¥ (acrylic carbide bur, Edenta
AG, Hauptstrasse 7, Switzerland), A&]& &
¥ 3ZQE (Big silicone points R1/R2/R3, Shofu,

Kyoto, Japan), E#4]&(Bison Polishing Brush,
Renfert, Hilzingen, Germany)& A& AEH O]
E iy A} 9481 5,000 ~ 15,000 RPM2.
2 dufatoich G2 Glo) S AX
Alo] 3144u}7](26A Red Wing Lathe®, Handler
Manufacturing, Bethel, NY, USA)o|lA] dnlA|
(Whip Mix Pumice Fine CL—125#32662), Whip
Mix, Louisville, KY, USA)2} FEHA|(Acrypol

AEE 71E

High Luster Paste, Bredent, Senden, Germany)
£ Agslo] 37} AukE AT, A mE
ANBES B2E Bof AHFte] Aol AZAZ

ot

Table 1. Classification of each specimen group used in this study.

Group Polishing procedure n
Group 0 (GO0) Non-polished. 40
Polished with acrylic carbide bur (Edenta AG, Hauptstrasse 7, Switzerland),
Group 1(G1) silicone rubber points (Big silicone points R1/R2/R3, Shofu, Kyoto, Japan), 40
brush wheel (Bison Polishing Brush, Renfert, Hilzingen, Germany).
Group 2 (G2) Polished with pumice & lathe (rag wheel), buffed with rouge. 40
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o) o|u| 2= 183} 2kt (Figure 1),

2. C|XIE 0|18 2A

A A5 WS XY HelAn Ao WA
stgiEU, GL G2l Hl3) GO 1ge] AleiEe] mE
FE(pH)SIA B9 IR AAIoF ZAepe By

o o(Figure 2), G2 71529 ZFHokAlo] G 118 H

e FESAA =i, 28, Al TOE 2R

W& pH Mk & pHolA @ajer Zhajopate]

A~ T I

Aot A= Heh(Figure 2).

3. MZXH3}

4749] R THE pH GAjalo] Bzl 7} g
A1 A pHol| ThE ARHAE*) = of e} 2ottt

(9

Figure 1. Image of each group in atomic force microscope(AFM) (XE100®, Park Systems Corp., Suwon-=si, South Korea).

(@) Group 0 (G0), (b): Group 1 (G1), (c): Group 2 (G2).

GO

pH 2.0

pH 4.0

pH 7.0

pH 9.18

Figure 2. Optical microscopic view(x100) of each group after soaked in dye.



Table 2. Total color change(4E*) of specimen group after 14 days. (Average % SD)

AE* GO G1 G2

pH 2.0 3.60+1.16*" 2.00 £0.81' 1.60 +0.76
pH 4.0 2.60+0.77* 143+031° 1.14 +0.59"
pH 7.0 418 + 1.41°°° 2.00 + 0.56”7 1.17 £ 0.43%
pH9.18 1.68 +1.02° 130+ 1.16 1.05+1.16

Same alphabet present significant difference among different pH in each group (Mann Whitney,

P <0.05).

Same number present significant difference among different groups in each pH (Mann Whitney, P < 0,05)

AE" value of GO

*

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

AE*

pH 4.00

pH 7.00  pH 9.18

Figure 3. AE* value of GO group according to pH. * means statistically significant difference among different pH.

(Table 2).

GO 52 pH 9.18& Al9fstaL, L] pHOfA
2 ool MapE HITHAE*)2.00), 12]aL, GO 1
9 pH 2.07} pH 7.0014¢] M2}7} pH 9.189] A4
AR FASH R FolsHA =2 +AE YEr
th(Kruskal Wallis test, P < 0.05) (Figure 3).
G1 554 pH 2.03 pH 7.001|4 20]4F2] A2}
£ 23lou, pHE| Wsto] wg M} Jtoll= FA|S

A GolAL Ho|x= aFolth(Kruskal Wallis test,
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P> 0.05) (Figure 4). G2 7182 HE pHojA A
Zp 27} 2 wgkolglow, pHE) W3t upel -9
SF xS Ho|x| ghgth(Kruskal Wallis test, P )
0.05) (Figure 5).

Z} pHOA ] Z1E 2t
o} Z3Ath(Table 2). pH 2.0 oJA]
G2 IEHY A e 7 Fo4o] 3=
£ B9 o1 (Mann—Whitney, P < 0.05), G1 I+ G2
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AE* value of G1

AE"

1.50

1.00

0.50

0.00

pH 400 pH7.00 pHO9.18

Figure 4. AE* value of G1 group according to pH. No statistically significant difference was shown among different pH.

AE" value of G2
2.50

2.00

1.50

AE"

1.00

0.50

0.00
pH 200 pH4.00 PpH7.00 pH9.18

Figure 5. AE* value of G2 group according to pH. No statistically significant difference was shown among different pH.
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AE" value of each group according to pH
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Figure 6. AE* value of each group according to pH. * means statistically significant difference among other groups.

Whitney, P ) 0.05) (Figure 6). pH 4,094 %= GO
IF°] G1 ¥ G2 IFHY A2 {5
=2 MRS H YO (Mann—Whitney, P € 0.05),
Gl G2 I Atolell= o3k a7t S4 A &
ttHMann—Whitney, P ) 0.05) (Figure 6). pH
7.0 Al 2F B gt FAHCR {9
gt AAE e e (Mann—Whitney, P < 0.05)
(Figure 6). WHH, pH 9,180 A= A 15 Alo]o] M
A} 2ol 183t Afol7h fitHMann—Whitney, P
> 0.05) (Figure 6).
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wom Bagheri 5(26)°l &stH Z2h= pH
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