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The Effect of 15% Carbamide Peroxide on the Surface Roughness and

Staining of Esthetic Restoratives

Soo-Hwa KimT, Hye-Sook Choi1, Jj-Yeon Roh' and Kwang-Mahn Kim'

Department of Dental Hygiene, Hanyang Women's University, Seoul 133-793, 'Department and Research Institute of Dental Biomaterials
and Bioengineering, Yonsei University College of Dentistry, Seoul 120-752, Korea

The purpose of this study was to evaluate the surface change after 15% carbamide peroxide home bleaching to various restorative materials
(composite resin [CR], resin modified glass ionomer [RMGI] and glass ionomer [Gl]) and to observe the effect of surface condition of the materials
on re-staining, Three esthetic restorative materials (Filtek 2250, 3M, USA; Fuii ll LC, GC, Japan; Fuji ll, GC, Japan) were used in this study, Twenty
specimens per material group were made and divided into two groups (bleached and control), The specimens were immersed in coffee after
applying bleaching agent. The color change and surface roughness were measured before and after bleaching and after immersion in coffee, The
data were analyzed with SPSS 18,0, The results were as follows: 1, The color of all experiment groups was significantly changed after bleaching
(p<0.05). RMGI was the greatest value of AE* and AL*, Gl and CR groups were in ordering (p <0.05), The Aa* value was decreased Gl, RMGI
and CR, RMGI was only significantly decreased in Ab* value (p<0,05). 2, The surface roughness before and after bleaching was significantly
different on CR, RMGl and Gl (p <0,05), 3, After staining with coffee, the value of AE* was increased in GI, RMGI and CR, furthermore Gl and RMGI
showed significant difference in the bleaching groups (p <0.05). The AL* value of Gl and RMGI was significantly decreased. 4. The change of
surface roughness after staining was not significantly different in all groups (p >0.05), The maintenance of color stability in esthetic restorations is
one of the most important properties, Tooth whitening is for the aesthetic, Therefore, dental professionals should notice to patients about re-staining
after tooth whitening. They should give an instruction that how to prevent and which kinds of agents could be stained,

Key Words: Coffee, Resin synthetic, Surface properties, Tooth bleaching agen

ME
lslel a4l ol @A S A1 A7) )
93 g gleh. A SuAl 24, B4 4AT Az
T P N P DR

£ Z XA E 9 Z(composite resin, CR), ZAE ], g 2173}
&) Fe}2olo] © = v(resin modified glass ionomer, RMGI),

Zg}2o0}0] @ =(glass ionomer, GI)7} thEHolela &
% itk ol eld FBAE 77 ) B elA eojut ofy)
98 g, g Sl el 1 A2l $44
AQk 3 A Aotz o & ok,
Aok e ARIZE F 5 z& o nasl 4
SRS Are FEL

o 77 ) 7300 e} o] 1) w.

%

f
ox, U
rlo
ol
% b b
r°"

Received: April 8, 2013, Revised: June 7, 2013, Accepted: June 8, 2013
*Correspondence to: Soo-Hwa Kim

ISSN 1598-4478 (Print) / ISSN 2233-7679 (Online)

Department of Dental Hygiene, Hanyang Women’s University, 200, Salgoji-gil, Seongdong-gu, Seoul 133-793, Korea

Tel: +82-2-2290-2570, Fax: +82-2-2290-2579, E-mail: kimsoohwa @ hanmail.net

Copyright © 2013 by the Korean Society of Dental Hygiene Science

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



J Dent Hyg Sci Vol. 13, No. 2, 2013

Aofulw] 2 XJot-E © 3|A| s}, MAE X|ofpe] 4wl
A& 3 Estr] 13 HEA QI dhgolnt. Aot i
Azt 2 Aol wEt 2R ¢ Jdedl, duibdos AE
PR LR o4 el LSRR a3 S S e LB DA
st 718 o2 st vrE A A FRAE b o
oJ3)) muo] o] FojA= Ao dejA ot kst
WA o] 4237k ¥ (interprismatic space)ol] 4= 22 A
o] 724 ASAIA v g 35 Yehli=d v A7E &
S HHA Aotmd A o] E3e T24E sl vt
FtaL oo whgh ¥le] Wkabg-o] Db X|otr} dro} Hlth
g,

o o] 553 Aol gk AL BokAaA, £
Aztgiot A& gl Az s, vjzst 5o F2-8

= Buga P vzt 77 W SR EE ik
nAths Ba% glEd], Campos £7& 10~ 15%9] Fat

3} 8 2~ (carbamide peroxide)Z o] &3t 739 HAE ¢} }o]
BE|E ofo] @ k=m o] w|A|F _‘-:_7} 743k 9bH CRoll& 9
S v A A] gtk 0} 1, Lee 573 Jung 5/ 1%
To] njul A E o] 88k 49, CRY v|A| B =0l JaFs vzl
tha 3k 3}, Shim®& ] —‘7‘ AulgFBEAe HZEEE S
Agt A, v]w] HEoh 25 F7HokaL 819

u|w o] F = A1 A o] ofaL njul Fof| & YA

o] Asl, =4, ), 2e}, d=elel Sof ool @
Q505 Aoje} Fuge] walo] opy|HY”, £E Ao B

TS A= Fas 49

o WslE op7|tE R ujlg 314 2 Z9-Rrr} njw
ol o Aol 71748 4 glt}. Ertag 5 el
#lzle] Mot o tfgt AF-olA] i‘ﬂ:ﬁ}ﬂ, A, A}, Zet
T2 2 AEZto] A VEbgTHAL 3l S5 A) 9
112-3-(smoothness) o] A7 = of] J3F-& w7
se Az, gz, 247} Au]FEEo

t}. Bagheri
ofg Aulshe obrlgcha s ek

w3 Aobe] W wstol vigh el 2l of7]A)
71 S4EH S5l g AnleREo] Aehg el gk
=TS WOl R AT v F £EE0 sy}
FEA o] FAZFA o v A= Gl e =F-2 Ftolr

7] olgich. wety 2 =R
15% carbamide peroxide7} 4J0]4=& 7] (CR, RMGI, GI)2]
£ n)Ax J3e P, v Fo] Euwss) 5
o] B0l ol GFE v AR Fobu At 5
SIck P19 e) £ el A el ol i A
28 244 43 AT 198 AAT JREe B2
o™ A8 52 A E o4, TS
AL o4 e 48 dols Lozl A ol
oI5 Afel7} gl Aclehe 7142 71

Az A 2 8-

\:1
5
o
AN
=
ol
3@ Jo

* 8

Eﬂ}_}‘_’ o:]u].u(]- .u.tq_,] i{-;é_]x d, %_‘g__/,: RN R 7(1-/\“ o]] 03
Table 1. Materials Used in This Study
Classification Product Manufacturer Composition
Composite resin (CR) Filtek Z250 3M, St. Paul, MN, USA  Silane treated ceramic
Bisphenol a polyethylene glycol dietherdimethacrylate
Diurethanedimethacrylate
Bisphenol a diglycidyl ether dimethacrylate
Triethylene glycoldimethacrylate
Glass ionomer (GI) GC Fuji II GC, Tokyo, Japan Liquid Polyacrylic acid
Distilled water
Powder  Fluoroalumino silicate glass
Polyacrylic acid
Resin modified GCFuji Il LC GC, Tokyo, Japan Liquid Poly acrylic acid
glass ionomer (RMGI) 2-hydroxyethylmethacrylate
Proprietary ingridient
2,2, 4, trimethylhexamethylene dicarbonate
Triethylene glycol dimethacrylate
Powder  Alumino-fluoro-silicate glass (amorphorous)

Whitening agent Opalesnce 15%
carbamise peroxide

Maxim

UT, USA
Coffee

Ultradent, South Jordan,

Dongseo, Incheon, Korea
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1. AIHA| =

Alg ol A8 A 55 AlFoll ol Fulj= 1
M #s}kod, CR (FiltekTM Z250, 3M, St. Paul, MN, USA),
GI (Fujill, GC, Tokyo, Japan), RMGI (Fuji ILC, GC,
Tokyo, Japan)Z A}-8-3} 1t} (Table 1). W73 5 mm o] 1
mme] % mebe] HEE S olgetel AR ALY
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5. #M XL (surface roughness) E=¥S|

AR FHzxEE ¥W 25 ZH7](optical profilo-
meter, ContourGT-X3, Bruker AXS, Madison, WI, USA)
£ o] &3}o] =43} 9 average roughness (Ra)3tS 71&
3l ict. Aule] AL VSI REoA d= v]E 1082 &
3t dct.
6. SHEN

EAEAL SPSS 21 (SPSS 18.0; SPSS GmbH,
Munich, Germany)g o]-83} 9t Mx 2 W 25 =34
of] tis}e] v 24 AA WHH 5 Wilcox signed rank test2}
Kruskal-Wallis AZ< 23} 9.2 M (a=0.05), A7t &
o212 nwa}ly] $18te] Kruskal-Wallis 25 3] A}3 7
Ao &l|g3l= Bonferroni correction method X AHHS
AR5} 9 tH(0=0.0083).

Table 2. AL*, Aa", Ab" and AE" Values (Mean+SD) after Blea-

ching
CR RMGI GI
AL’ 3.11+0.34 17.52+8.23° 8.83+1.77°
Aa" -0.18+0.08" -0.61+0.15 -0.89+0.32°
Ab” 0.0420.24 4.62+1.21° 0.74%+1.61°
AE 3.13+0.33° 18.22+8.09" 9.06+1.63°

*"“The same superscript letter indicates no significant difference.
CR: composite resin, RMGI: resin modified glass ionomer, GI:
glass ionomer.
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Table 4. Change of Surface Roughness in the Bleached Group

Before bleaching ~ After bleaching p-value
CR 21.9+2.2 23.04£3.2* 0.036
RMGI 103.9+27.7 350.2+100.4* 0.005
GI 235.9+75.8 337.6£81.0* 0.005

Values are presented as mean+SD.

CR: composite resin, RMGI: resin modified glass ionomer, GI:
glass ionomer.

*p<0.05.

Table 3. AL", Aa", Ab" and AE" Values (Mean=+SD) at Each Staining Period

CR RMGI GI

Hours
Bleached Control Bleached Control Bleached Control
AL" 1 0.38+0.65 0.30+0.45 -0.83+1.85 1.10+1.34" -1.30+1.81 0.40+0.70
7 0.16+0.45 0.07+0.32 -4.09+2.37 -1.38+1.01° -5.80+2.81 -1.86+0.90"
14 0.15+0.43 -0.14%0.53 4.78+2.73 -3.24+1.99 9.25+2.85 2.89+0.92"
21 0.42+0.63 -0.08+0.66 -6.02+3.19 -1.862.70" -9.98+3.39 -2.79+1.36"
Aa’ 1 0.06+0.07 -0.14+0.12 -0.46+0.32 0.01+0.09" 1.52+1.42 0.23+0.15"
7 0.02+0.09 -0.24+0.11" -0.38+0.26 -0.05+0.09" 5.03+0.87 0.36+0.16"
14 0.03+0.09 -0.28+0.12" -0.23+0.33 -0.2740.24 7.46+0.92 0.40+0.17"
21 0.03£0.09 -0.31+0.11 0.21+0.41 -0.28+0.20" 8.28+1.05 0.54+0.22
Ab’ 1 0.61+0.52 0.16+0.26" 6.96+1.35 1.92+0.53" 7.52+3.60 1.01+0.41"
7 0.84+0.58 0.40+0.22" 10.40+2.91 2.48+0.41" 15.17+2.94 1.33+0.46"
14 0.96+0.62 0.47+0.29" 10.90+4.30 1.92+0.68 16.03+5.31 1.24+0.56"
21 1.06+0.64 0.59+0.31 13.87+4.96 2.69+0.92 15.82+5.98 1.82+0.64"
AE 1 0.91+0.60 0.58+0.24 7.23+1.47 2.55+0.53" 8.05+3.69 1.32+0.36"
7 0.96+0.58 0.58+0.20 11.25+3.52 2.99+0.48" 17.18+3.23 2.43+0.66"
14 1.06%0.61 0.75+0.34 12.05+4.72 4.03+1.51" 20.28+4.73 3.20+0.99"
21 1.27+0.68 0.88+0.45 15.28+5.42 3.92+1.74" 20.98+4.92 3.49+1.21

CR: composite resin, RMGI: resin modified glass ionomer, GI: glass ionomer.

*p<0.05.



st 21 15% Carbamide PeroxideZt MO|==THO| EHALQL A0 OjX|= HE

CR, RMGIL, GI &5 v]d} 3} v} & FAA o2 fof k-
Aol JERNATH(p<0.05). AlBe] v]u) A3} F B 4
AH2 Fig. 10] A8}k, CR, RMGLE o]  Eiel A A2 ciekah vjalalsh o]sl 99 4ES2 Agse) v
A7} 57h5 Aol HEA AL, Gl v & 7]F(pore)©] o thgh Ho] Lol AL, o 85 B AHES
<7kt it 2ot % 37 A, AAE A A E dgict ik
3}4=2~(hydrogen peroxide)L} carbamide peroxide:= 23]
2) 7% £ 2o mhe AHe) BT W} AEI Qi vl o] Ak vl F 5Bl o] A, BREE,
713 o 28] whe Al@e) EW W Table 59} 2 lW%E%Aﬂﬂﬁﬂﬂﬂﬂ%—#g;ﬂ°@““”
t}. CR, RMGI, GI & & A g olA AP+ 2 25 % Bl 77 UolA g, $2AE, §5 5ol Bl =&

A A} Fo] AR o3 2bolE YERAA BT 5]7] e, 53] AvleEA 28] dele FEA A
(p>0.05). ZA of Loj up2 Al H L] A FFoM e T8l uAdel B2 @S v o wEtA 2 =wedlM= v
gk Aol 7h BE = A %9k} (Fig. 2). W o] ArlE A ¢ ﬁ.“ﬂtﬂﬁ‘rﬂ ZAZ Ao oW FF
S v X =A] dol R 1A} 15% carbamide peroxide} Al 7}
A Av|FEAE o] 8ste] v F FEA o] FHHS}e} o]
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4 22 Hrhsheirh.

RMGI

Fig. 1. Surface images of the mate-
rials before and after bleaching. CR:
composite resin, RMGI: resin modi-

fied glass ionomer, Gl: glass iono-
Before bleaching After bleaching mer.

Table 5. Change of Surface Roughness before and after Staining

CR RMGI GI
Bleached Control Bleached Control Bleached Control
Before staining 23.0£3.2 21.4£35 350.2£100.4 76.2+16.1 337.6%£81.0 257.0£31.3
After staining 225123 22.6£2.9 334.3+£80.8 72.6+12.5 318.6169.8 232.94+27.1
p-value 0.417 0.380 0.196 0.302 0.169 0.093

Values are presented as mean+SD.
CR: composite resin, RMGI: resin modified glass ionomer, GI: glass ionomer.
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CR Bleached

Control

RMGI Bleached

Control

Gl Bleached

Control

Before staining

B ¥ o]|A] Al4-8 CR, RMGI, GIo|A = AE 9} AL
o] F FAA LR F2oF 2ol & UEH 2T (p<0.05). A
E'9} AL'3-& RMGL GL, CR s22.2 AW 37} %ol Yet
WL, frefstl WEE S7Hs Ank(p <0.05). CRE| & &<
& Ao F Q8 3G v =0 242432l bisphenol a
polyethylene glycol dietherdimethacrylate (bis-EMA)E
T ol HR) B9 B FFgol ong ohe A
s duAs} 82 g6 o 47 A5ate Aushi
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RMGI¢] 749¢-= A& 5 542 2-hydroxyethyl metha-
crylate (HEMA)Z Q13) v & 37} o 27 Yetgs&
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flo

1A ghe v ze] Al

tlo
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170

Fig. 2. Surface images of the mate-
rials before and after staining. CR:
composite resin, RMGI: resin modi-
fied glass ionomer, Gl: glass iono-
After staining mer.

< 719 gooll FAA|71 F A slE BAF Ao E A
E'7tollAl G RMGI &0 2 §-0]3 o] 2 H.of wwl g &
Aol A Wzl o £/ Uehgrh AL RS AE 9} 2
o] GI$} RMGI®] A @A HE7} oS fashe Aow
UeRth Yu 5192 vl e 3o ALgE ZE A= &
A ZEpad ol freldt JF Fa v Y

F 2GR =
29 79 9 A% A4 wltky sich. F2A1e 24
go] %

rAE B e A0 3% e, &
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ABE AFAd AsHc) o 2] E o7 U
2 o). ® A8 o A14-H Filtek Z2502] 9 FA QA
= bis-GMA, UDMA, bis-EMA 1] bis-GMA <} UDMA
= TEGDMAXT} 254 0] 1L, bis-EMAE A543 E4



243} 9|1 15% Carbamide PeroxideZ} Al0j4

=rfo| BRIET A0 D)k §Y

o] glow 7]Z9] )] TEGDMA7} UDMAS} bis-
EMA &322 tj49'%” 40| glo] GIL} RMGIE T}
S B F4EE U 2 ANAPANS YEE sleg B
olt}. Li £'7& 15% carbamide peroxide7} 41u| =24 o]
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g FAASTL FEA] 9 7‘—%"91’7&-’%"301]
FFE A7 st AZbuaAl = d ] AHE-E]
15% carbamide peroxideZ} tEZ ¢l Aw|=EA el &
ZAE ¥ 7l(composite resin, CR), @] %173} Ze}20}o]
© = m(resin modified glass ionomer, RMGI), &} 20} 0]
2 =1(glass ionomer, GI)¢] FH | v]X|&= JFS BAE
ek, g, v $o 7—%‘@1‘7&—?"" 2 437}0}71 A8t
oo 9 AR BAg &

27 22 A9E At

L. vl H 3 v So] A slof A= Aol AHE-H BE
A NM AL, Aa', Ab, 4E ko] BAH o2 frolatA 1}
EFtHp<0.05). AE'9} AL'ZHE RMGI, GI, CR £0.2
AW sl7} o] el (p<0.05), Aa "ZHe GI, RMGI, CR
G0z ulul F 74519108, AbGHE RMGIIA -ola)
Al 7423} IeH(p <0.05).

2.0 A} W & gEz e CR, RMGL, Gl 25 1]
w25} Fol §21g ol LR =] RMGIZ) )]
7H¢ & ol & B AtH(p<0.05).

3. AP Y 2FL Ay gollo] FAMAF Fo] AEFF
< GI, RMGI, CR 2.2 A7 Yepygt oy} GIgt RMGI
AR §o 8 Aol S el v & Agze] 4 Wal}
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237 &7 UERTh(p<0.05). AL k-2 GI9 RMGI®] 7
frold Aol 2 Bof ujg stm 2 3¢ PErt o

Ao 2 eI, Aa ghRTE Ab ghe] S}

RMGI, GI =25 &
A ekgkeh(p>0.05).

AEIRAS) AL YIS AT T 2
Qlo]xL, Holulu] 3t A BAo 2 s £4olct. o}
A Aol B A e FRol weh oA 220
g ukgol thadl thehd 4 QIeke 22 malslof s,
£ AFWE Y AAS] FAL o] 5 gl So]

U Sz thall SlAIehar of kst = Q== sfjof & Ao|t}.
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