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The effect of tooth bleaching agent contained 15% carbamide
peroxide on the color, microhardness and surface roughness of
tooth—colored restorative materials by using pH cycling model
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Accepted : 12 April, 2013 Objectives : The purpose of this study was to evaluate the effects of tooth bleaching

agent, contained 15% carbamide peroxide on the color, microhardness and surface
roughness of tooth—colored restorative materials by using pH cycling model,
Methods : Four types of tooth—colored restorative materials, including a composite
resin(Filtek 7350 o 7350), a flowable composite resin(Filtek P60 : P60), a
compomer(Dyract™ AP ; DY), and a glass—ionomer cement(KetacTM Molar Easymix
; KM). were used in the study, Fighty—eight specimens of each material were fabricated,
randomly divided into two groups(n=44): experimental group(15% carbamide peroxide)
and control group(distilled water). These groups were then divided into four
subgroups(n=11). All groups were bleached 4 hours per day for 14 days using pH cycling
model, The authors measured the color, microhardness, and roughness of the specimens
before and after bleaching, The data were analyzed with ANOVA and T—test,

Corresponding Author Results : 7350 and P60 showed a slight color change(AE*), whereas DY and
Youn—=Soo Shim KM showed significantly color change(p<0.05). Among them, the greatest color
Department of Dental Hygiene, change was observed in DY, Percentage microhardness loss(PML) of the distilled
Cheongju University water group was 1.8 to 5,1%, and 15% peroxide peroxide group was 5,0 to 25,2%,
298 Daeseong—ro, Sangdang—gu, Microhardness of DY and KM showed a statistically significant decrease(p<0.05).
Cheongju—si, Chungcheongbuk—do, Roughness was increased in all groups after bleaching, 7350 and P60 does not

REIEE have a significant difference(p)0.05), however DY and KM significantly increased
Tel : +82-43-220-8351 more than the 0.2 un(p0.05).
+82-10-3404—2171 Conclusions : The effects of bleaching on restorative materials were material dependent,
X * +87-43-229-8969 It is necessary to consider the type of the material before starting the treatment.
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Table 1. Materials used in this study
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Materials Code Type

Main composition

Manufacturer

Nanohybrid composite

Filtek 7350 7350 .
resin

combination of aggregated zirkonia/silica
cluster filler, Bis—GMA, UDMA,

3M ESPE, MN, USA

TEGDMA, Bis—EMA

Filtek P60 P60 Packable composite

Zirconia/silica filler, bis—GMA, UDMA
resin and bis—EMA resins

3M ESPE, MN, USA

Alkanoyl—poly—methacrylate, UDMA,TCB

Dyrac ® AP DY Polyacid— modified

resin, Strontium—fluoro—silicate glass,
Strontium fluoride, Photo initiators, Butyl =~ Gmbh, Konstanz, Germany

Densply Detrey

hydroxy toluene, Iron oxide pigments

composite(Compomer)
Ketac™ Molar KM Conventional
FEasymix Glass—ionomer cement
Opalescence 15% carbamide
PF 15% 15% CP peroxide

Aluminium—calcium—lanthanum
fluorosilicate glass, polycarboxylic acid

15% carbamide peroxide, 0,5% potassium
nitrate, 0,11% fluoride ion

3M ESPE, Seefeld,
Germany

Ultradent, Products
Inc,, South Jordan, UT,
USA

ofo] 91t Ketac™ Molar Easymix(3M ESPE, Seefeld,
Germany)& H= A 79| shadet= A25 AEB}3ITE Z|otn|
A= Zp7ha)ulg 15% YRARSKEA~(Opalescence PF 15%,
Ultradent, USA)S A8-3F5CH Table 1).
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USA) 0.0738%, ¥ EF(NaCl, Duksan Pure Chemical Co,
Lid,, South Korea) 0,0738%, @3}u}1u]45(MgCl2, Sigma,
USA) 1,033%, H3F2<5(CaCl2,2H20, Sigma, USA) 0,0213%%
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Table 2. Daily process of pH—cycling model

Time

Process

103 — 12 : 00 Remineralizing solution(artificial saliva)

203 —14 : 00 Remineralizing solution(artificial saliva)

103 — 22 : 03 Tooth bleaching
: 03 — 08 : 00 Remineralizing solution(artificial saliva)

BN ELSDESS

2 00 — 08 : 03 Mouthrinsing solution(dentifrice + salivary = slurry)
200 — 12 : 03 Mouthrinsing solution(dentifrice + salivary = slurry)

: 00 — 18 : 00 Demineralizing solution(0,1 M lactic acid + 0,5% carbopol)
: 00 — 18 : 03 Mouthrinsing solution(dentifrice + salivary = shurry)

XHB‘JEH] A3l pH 23} 1L o] 8 g}%ﬂqlé)'

(rennnemhzatlon solutlon), %’:}%
3= ol pr7k EQOWE ARl ©2] -89 (deminerali-
zation solution), OFX|HE o0]83} A|7toll= oFx|-8-oH
(Mouthrinsing solution) 2.2 L oJAre] 114 144 59t
HHE8FSITH(Table 2).
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Table 3. Color changes(L*) of the restorative materials

[es512
oo

355

Material Bleaching Control 15% CP P

7350 Before 60.84+0.5 60.97+0.5 50,05
After 61.21+2.5 69.09+2.1 ’

Pe0 Before 59, 77+2.6 60.49+1.5 50,05
After 61.67+2.2 70,85+2.8 )

DY Before 56.78+1.8 57.47+3, 3* o 05"
After 58.06+2.6 91.62+0.8 ’

KM Before 58,24+3.9 58,3241, 7* o 05"
After 60,33+3.0 89.67+2.6 )

Values are reported as the Mean + Standard deviation

Denoted significance between before and after bleaching by t—test
" Denoted significance between control and 35% HP group by ANOVA

Table 4. Color changes(AE*) of the restorative materials

Material Control 15% CP P
7350 11+ 06 19 + 0.2 »0.05
P60 10 +14 22 +18 50,05
DY 18 + 238 49 +15 ©.05°
KM 20 +13 45 + 2.2 0.05

Yalues are reported as the Mean * Standard deviation

"Denoted significance between control and 35% HP group by ANOVA

2Jo)5 HATHp(0.05). TS AEF G A% DYL} KMol A|
= SAHLR fost AolE BEATHp0.05).

2. EHOME: &H

) a} wje 90) FHUAEE 12 (Table 5)2F T},
Sireaol Al vl d 7= 73502 87.81, PO 64.94,
DY+ 57.20 “18]31 KME 54,025 et 1447F v)dy
Sofi= 220l A 86,20, 62.36, 54.27, 51.552A4] Zt 74s)
Ao SARL Afoli= §I91THP)0.05). 15% IRAkERa At
o] ml) A A R 73502 83.97, PO 64.88, DY+ 57.92
T12]31 KM 54,8852 UERSITE, njul Sojli= ZHtofA] 84,52,

60,42, 44.13, 41,0424 #14|

o
A0

A&7} Zraskaint. 73503 P60 £A| % ¢l

(p0.05), DY} KMO| A=
(p€0.05). HAA=
5,190, 15% AL Aol A=

Table 5. Microhardness values of the restorative materials

[elye]
Hads

L]

Aol7k ¢l

SAHCE [l AolE

& uja) Aol uj3) vju) 5

qA

Hook
SrTolAE 1.8~
5.0~252%2 Hga1
KMo A 714 327 LERITh(Table 6).

Material Bleaching Control 15% CP p
7350 Before 87.81+2.9 83.97+2.3 50,05
After 86.20+1.8 84.52+2.8 )
P60 Before 64.94+2.8 64.88+3.2 50,05
After 62.36+1.9 60,42+3.1 )
DY Before 57.20+2.1 o7.92 i4.3* 0.05
After 54.27+1.0 4413+3.0 )
KM Before 54.02+1.8 54.88ir5.0* 005"
After 51,55+2.5 4.0442.1 )

Values are reported as the Mean * Standard deviation

Denoted significance between before and after bleaching by t—test
“Denoted significance between control and 35% HP group by ANOVA
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Table 6. The percentage of microhardness loss

Material Control 15% CP P
7350 1.8 +21 50 + 04 »0.05
P60 39 +0.8 6.8 + 1.2 50,05
DY 51 + 1.4 238 + 0.7 0.05
KM 45 + 17 2.2 + 1.3 0.05

Values are reported as the Mean + Standard deviation

“Denoted significance between control and 35% HP group by ANOVA
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Table 7. Surface roughness values(Ra) of the restorative materials

Material Bleaching Control 15% CP p

+ +

750 o 02007 122008 005
J + +

Fo o 008500 0152008 00

+ + ok

v i 0112008 0500 s

J + + s

fa ol w200 001 00

Values are reported as the Mean + Standard deviation

Denoted significance between before and after bleaching by t—test
“Denoted significance between control and 35% HP group by ANOVA
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