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Effect of Fluoridated 10% Carbamide Peroxide on Enamel Surface
Change and Whitening

Hye-Jin Lee’, Hyun-Dae Kim, Min-Young Kim, Tae-Yub Kwon' and Kyo-Han Kim'
Dept of Dental Hygiene, Dongpusan College University, Busan 612-715, Republic of Korea
'Dept of Dental Biomaterials, School of Dentistry and Institute for Biomaterials Research and Development,
Kyungpook National University, Daegu 700-412, Republic of Korea

Abstract The purposes of this study were to examine the effect of different fluoridated bleaching solution on the
changes in physical and chemical characteristics of tooth. Forty-eight bovine incisors were divided into four groups to
receive bleaching treatments, over a 14days period, as follows: no treatment; 10% carbamide peroxide (CP) bleaching;
10% CP containing 0.05% fluoride; and 10% CP containing 0.1% fluoride. All the specimens were highly polished and
discolored with commercial COCK.Color and enamel changes were determined with colorimeter, microhardness tester,
scanning electron microscope, atomic force microscopy. All the collected data were analyzed with one-way ANOVA.
After the bleaching, bleached groups showed the color change(E") Microhardness of 10% CP group decreased after tooth
bleaching. But microhardness of containing fluoride bleached groups increased after tooth bleaching. Enamel surface of
10% CP bleached group showed any apparent morphology and roughness changes compared to the enamel which was
stored in distilled water only. These results demonstrated that Fluoridated 10% Carbamide Peroxide have appreciable
bleaching effect on bovine teeth and were not adversely affects enamel. Supporting influence of fluoride-containing
bleaching solution on remineralization could be observed and further research must be carried out in various active
environments to confirm these results clinically.

Key words Color, Enamel surface, 10% Carbamide peroxide, Microhardness, Roughness

M B mechanical cleansingZ}-8-71%1 02 X2 ] 2P RS Aks)A]
A g AT Aok Aol Mow HBAATE
ARAARE] 7E B ElaL A GE 17 SFsHHA] 2R S8 o). oA FoEM AT e viE A
o tat $le] F7hE ik olETHE GBS WEE QRS FAHeln A43HoR Mol s e ¥
Hge) Aoz A3} RolNE AolwAL, AnE 9t

Zotu|ulszo] FFE= Wl WA eal 7HgollA
1257k 22 A#ske Ap7ilast Welol) Welsko]
2| ake] A sl o] Folx]= HME7F nHizo] e
w9 27 EE 10%, 16%, 20% 52 Carbamide
peroxide’t F& ARGEH HE7FHA 2=

35%2] Hydrogen peroxidel} 35% Carbamide peroxide”}

F Aotuue] w9EY
£ uuAEe] Wwas vuslse] wio)

wEe xojulue] Tgo] FHHOR F7HsaL

T2 30-

.

2| ofuluolgt, Z3ahatsA|Rl FAaksla40] oxygen releasing,

Corresponding author

Tel: 051-540-3877

Fax: 051-540-3823

E-mail: onlyhelena@hanmail.net

95

FE AREEIL AT

A7 <8 19891 Haywood®} Hey mann®el 2]3j|
“Nightgurard vital bleaching”o]2}= A|HO2 X5 Wik
%3, 10% Carbamide peroxideZ trayol] Ho}l 3} =}
Aol AY AP & = WHeR, FEYA, ve2vt

(X}
= oo gw B gt} o]d CPE o]&3) x|ojn



96 Effect of Fluoridated 10% Carbamide Peroxide on Enamel Surface Change and Whitening

o] QN HBHOE ALGE 7
2 glom, 449 445 AL
a . xlO}ﬂlH“Xﬂ AHel7k Hole)

—t~ 52%cll 23t
gH A3l <

HzE WAt Bavt Y, 53] Acke] HuE
FOIEP] MRt we Ak g w3

Leonard S¥& AEex n@lAE A7)7F 28] A7H o
2 I u]uﬂxﬂg AL3t A3} vH|$sk njwgAE ds
Z At 3kgth. 2y xo} uwAoE x|ole] Al
sh B9k ofdgy 77 XA EXov iEE Ax 2
, Xlof IR F7ke} 7hE of] EA] FARgo] o
Aokl 3T 9. MceCrackens} Haywood'”, Attin 52,
Lewinstein &' 10% Carbamide peroxide *1%] &
ZA At Ay B sk}

Bitter' V= mla Aol 4717F =59 745 HPE ®H
Ao g Qlste] Hwlgel F7 A A4

A P& o

Wl VA Fote] Troh MR QoS vl
0}‘-‘1:}-‘:— 0:],?_1—11: \;],_/I:_ OJ\OJ o};ﬂ _o,] HES]

o mjulg F8f dojuhs Ao A X|of WO
3l Fol] #3t TAES EAE HEFgowH dsiaZ
F AtkE A7 F8YEI Ak Armenio 'L w]ul
T BEAE ExFo RN A4ARFY] HAE TR
B30, Gladwell 598 471 7% Carbamide
peroxide™ U]H“OH q3Fe nx)x] oW PI}E =
A Aokal Barstsioy .

olo & AFeA= AHHAR 7HE Bol AREE AL
= 10% Carbamide peroxideE ARE3lo], FE}E o] &
sto] QlFA oz ZMAIZ] -2 HEHdd nEiIE
st & A e MEHSIEFAEYY AR, FA
ZAxEn 7ol o) gk o] mAl Tz Wl 9 e AR
715 #EEte] njwlo] A FHo| vX= T EA
FAgAon mfjd AR BAEE FE] 0.05% NaF
S} 0.1%NaFZ H7lslo] v x| Ear Webd g

oK Gt vl Este] thejA LohuwA sk,

e U
1. A=

1) AlEA=

F2lolu Agto] gle S X X9 HAN-&
oA oA A2TFEo R smmAE He XJ
oM At & W] FRFRE L] AHT T AY
A7 0.1% ElE 2% (Sigma, U.S.A)l Ho] WHHG
stth $AAE FHe 1x1em 7HES] HEAES A9
gk TR F91E BT olaY HRIeR Fujsle] st &
A&Avt7](Automatic  Polisher; Labopol-1,  Struers,
Denmark)E ARS8l 2400 5E 2000 7FA]2] AER
GAF SR Anfst & 1 umé] ToolEE o] AER F
T dvleiith. A ¥istE ST Fole Bt =&

U

a)

2] = WA dele] HEsH Avjsigon, =
AH71E AREEFe] 3087 8] AlH

2. gy

1) m2 |8

A2k AlHL 3ol 8A7H 10% Carbamide peroxide
(Sigma, USA)9} 0.05%NaF, 0.1%NaFZ F7}ato] mjw
AT R AI7HEeRS 33 TR Basi o,
olglgh AL 2F FF WHESIGITE A4 H BRE AA
2 32t FRTE ARt FE8] AlFBte] A0 ALE-

Eiieg

2) M3 54
W MxHs 542 2| (Colorimeter; TC-
8600A Nippon Denshoku, Japan)E AF&-3le] w|a) 3}
A =3I A=A A AL 7R Ho
FEs DAAA IF =4S o, xF WA
wo g L*, a* b*o] FAIX| ] sl EF2H S Al

7k AlEe] Ae STt Az sl AT

4 1o

o J%’: Elolv ol

Table 1. According to time of bleaching group

Group  Classification pH Application period

1 Control group 6.9 Distilled water(D.W.)

5 Experimental 5.0 10% Carbamide peroxide
group ’ 8hours/day

3 Experimental 5.02 10% Carbamide peroxide +
group ’ 0.05% NaF 8hours/day

4 Experimental 523 10% Carbamide peroxide +
group ’ 0.1% NaF 8hours/day

Table 2. Critical marks of color change according to the
national bureau of standards

Critical marks of color difference  Textile terms (NBS units)

Trace 0.0-0.5

Slight 0.5-1.5
Noticeable 1.5-3.0
Appreciable 3.0-6.0

Much 6.0-12.0
Very much >12.0
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Table 4. National bureau of standards (NBS) units of each group

Treatment weeks

Group N
3days 7days 14days
D.W 12 2.31+0.53 (Noticeable) 4.56+0.44 (Appreciable) 4.64+0.27 (Appreciable)
10% CP 12 34.31+1.23 (Very much) 42.99+2.39 (Very much) 45.80+2.02 (Very much)
10% CP + 0.05% NaF 12 34.59+1.94 (Very much) 44.11+0.72 (Very much) 46.00+1.67 (Very much)
10% CP + 0.1% NaF 12 35.18+1.86 (Very much) 44.05£1.01 (Very much) 46.75+1.08 (Very much)

Values are mean+S.D.
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Table 5. VHN values of enamel during the process

Treatment days

Group N Baseline
3days 7days 14days p-value'
D.W 12 244.63+5.30° 243.36+4.79" 241.73+5.16" 240.18+10.10° 0.708
10% CP 12 243.90+17.27° 223.93+21.80° 217.14+14.93¢ 216.84+17.23° 0.002
10% CP + 0.05% NaF 12 244.05+15.23* 237.84+20.21% 242.3449.27° 242.10+£10.37° 0.752
10% CP + 0.1% NaF 12 240.71+16.79* 241.60+8.24° 243.22+6.98" 249.11+12.00° 0.299
p-value? 0.910 0.011 0.000 0.000

Values are meantS.D.

p-values' were significantly different during among experimental time by repearted measures ANOVA procedure.
p-values® were significantly different among the group at each time by one-way ANOVA procedure.
ab¢Same letters indicate no significant difference by Tukey's multiple comparison at «=0.05 in each group.

Fig. 1. SEM images of enamel surfaces.
A: Distilled water 8hours for 14days, B: 10% Carbamide
peroxide 8hours for 14days, C: 10% Carbamide peroxide +
0.05% NaF 8hours for 14days , D: 10% Carbamide peroxide +
0.1% NaF 8hours for 14 days (x10,000)
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Fig. 2. Atomic force microscope surface topography of enamel
surface after bleaching.

(A: Distilled water, B: 10% Carbamide peroxide, C: 10%
Carbamide peroxide + 0.05% NaF, D:10% Carbamide peroxide +
0.1% NaF)
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