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Effect of Fluoridated Bleaching Agents and Post-treatment Fluoride
Application on the Color and Microhardness of Enamel Surface

Youn-Soo Shim' and Sang-Hee Jung'

'Dept. of Dental Hygiene, Shin-heung college, Uijeongbu-city 480-701, Korea
Dept. of Dental Hygiene, Gangneung Yeongdong cllege, Gangneung-city 210-792, Korea

Abstract The aim of this study were to elucidate effects of fluoridated bleaching agents and post-treatment fluoride
application on the color and microhardness of enamel surface. Twenty freshly extracted human adult molar were each
sectioned into halves, the specimens divided and treated according to four experimental groups: 1, untreated controls: 2,
treatment with 10% carbamide peroxide (CP) bleaching agent; 3, treatment with 10% CP containing 0.11% fluoride; 4,
treatment with 10% CP followed by a 0.9% sodium fluoride gel application. Group 2-4 were compared with the baseline
data. treated 8 h per day for 14 days then immersed in distilled water for 2 weeks. Changes in enamel color and
microhardness were evaluated on Days 7 and 14. All the bleached enamel specimens revealed increased whiteness and
overall color value. Groups 2 and 4 showed significantly decreased enamel microhardness compared to their baseline. The
specimens treated with fluoridated bleaching agents showed relatively less reduction in enamel microhardness than those
treated with nonfluoridated agents during the bleaching treatment. The addition of fluoride did not impede the tooth
whitening. The fluoridated bleaching agents reduced the microhardness loss of enamel.
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of MAEAS E=XAV WHS A= ZAolAFy 7]
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T+ sodium perborates T8 TAECE sl ikt
Tl FalE FXls7] st SPAEA W3t E& A
&3t Aot

e Xo} njwieo] g RAQl A S HEe] ¢
Ao g FaRgo] YehtarL, niiA|7E o] nX|= g
goll #gh W AEo] HIAEL Utk 2 Aol
+ 10% CPE ©|-&3fiA] wmst & pEhaox] Az ¢
o3 S7F mAARETE A, FU1E g A, 9B
T FHol W3yt AT AT Y. 45?1 HP=
St AFSHA|Z=A X0} A EFO R Xofe] vz 9
i olEe e &= S JAY, AAEHe YFFE
=+ , 7158 FEEO Falolu; B4l
o] &7t ATkl FAIATNY. 2 FolME Tt
F2hgolebd x|zt #}R1F (hypersensitivity)
Aoltt. HP= Ebgo] Zro} A Aol Sl A

o)
=

ofN ol

¢



296 Effect of Fluoridated Bleaching Agents and Post-treatment Fluoride Application on the Color and...

G Egs AATAS AFIBE A7 FUFL
FWAT Haywood 57& A7l 43EY B9
10-65% “g5=oll A Wil A1 5.o] thips] 524891 2| 2t4sl
e TAeTAL Bt

Aol vy F A4HUES 42
el AReE s vaAe] 2
amorphous calcium phosphate, strontium chloride &
FHAA ASHAL ATk, Bt Ko} $43 el &
9l FARA AHgEo} gk, oot o) 8 A
S TSIBEEN Wrhste] ALB ALY, vIA] e
o B2 AR Bomw AMET Slth w mw Az
of Az} el ek s ARSI Y, vl Fo
SjE Ao AFstE fls) vy Aol A FhE o
Pgell A AREEAL Qe BA4Ae] pH FX= 2.3~7.0
Aoy, Tt 1~1.25% A E=o|t}. Potassium nitrate=
ARG AFFEAZA], 3~5% HE SH-E  Potassium
nitratew= V| 3} Fol] Xz} Al ¢shE 9l A|wo]
10~30% F&= ARE-3FaL 9lom, Eﬂzﬂ A2+ H1E x|k
Feslo] Be AFSe] AR 9

ol & AFllXE Ao} Ul‘ﬂixﬂ"ﬂ %5:3 A Bl
W gk s} v $ s 483 Ale] Aolarwe] At
HAZ e PR dgel tel dobraal sheivk.
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1. ATN=

Aok FA AT viE 8 FEE Fo] gle AFd
sk A - skl o] 23708 AAIAR (Nikon SMZ-U,
Japan)© 2 AH3le] o] &3t & AFA ARSE A
o} mWIA|E£= 10% CP (Opalescence 10%, Ultradent
Inc, USA), 10% CP (Opalescence PF 10%, Ultradent
Inc, USAYE AR&3ITE. B4 A2 pH 7 Gel (Pascal,
USA)E AHS-3FSITH(Table 1).

2. AteHy

D) ABA S
Aot F24gl 22 L, A4 2 Gy FNBL 2

&3 AHAATIG AF29E FYS olgsle] AA 8
A3 A Hu|ag vl F FHES] BAs

)

]/K

zJote] AW &-8317] 918 diamond disk® X|o}&
7} 7} 5x5x4mmz ZERESith 4079 AlHEe AE
10 mm, =°] 6 mme] Y53 ofad Yol AHFSHA v
sttt XolA]HE  xHFEaAws](Polisher DP-1, Dae
Heung Science, KOREA)E ARME-3}o] silicon carbide
paper #600, #1200, #1800, #2400 <O & F3loA o
wlste] Als gl ﬂl*ﬂ%E AT F-91¢] AHo] Aol
of =F=A] e WA HHFES P AHA A
sttt HE At * S FHFY 229E o83t

o NH3IYT B Ao ALEE AEEL 27 ARE
=4 3lo] VHNO| 270-440 ©]43<] Wigrde] A3 A|H

¥ sl ALg-Ssic.

2) Ao} 24
ujme] 32 dolr 7| 98] AH-ES CEYLON black
tea(Whittard of Chelsea, England)el ZHIAIHT). S7/<
100 ml& 80°CE 7FE¥H F black teas 102 &<t % F
% ¥, Disposable syringe filter unitl] A& F 23T},

o golo] AWML 24A7H FI AH F, ABL Aol
FH52 AASAT arg olgsl Az & F 247l
NBES 27] A3 FEE ST

3) Hlopu] 2

AZHE AR FARIR k] 7 R 1Y F
4 IFOE EFsith. xsto® wElxe] akx] el
SHFT 2 12, 10% CPE o]g-3te] mj¥) A3
27, 10% CPell PF7} ¥ 33, 10% CPZ vj®l &
pH 7 B4 AE AZolM e} o] 427 =X 4o R
TR TH(Table 1). xS A3k X|ofe] nwiA] )=
Hed ol niAlE #dshA =x2ekal 8AIZF F<t
incubatorel] Ha#AsIATh 8A17F & A|lHE 7ol EE=
THTR FEHE BHAE o]&3te] 30x w3t Al
Atk 23 F& IR 16A17F B4 incubatorol] H.
stlaL, ol#fgh HAE 149 FRF wHESIT e
SHTol @7t 95 8L 1497 WHESH v AR

& ZH5E masln,

wja X2 st v 37 140 AA)

Table 1. Bleaching agents and fluoride gel used in this study (n=10)
Group Product Active ingredients pH Manufacturer
1 Distilled water H,0 6.0-7.0 4Science, Korea
2 Opalescence 10% 10% CP 6.0-6.5 Ultradent, Salt lake, USA
3 Opalescence PF 10% CP 6.0-6.5 Ultradent Salt lake, USA
0.11% Fluoride
3% potassium nitrate
4 Opalescence 10%, pH 7 Gel 10% CP 7.0 Pascal, Seattle, USA

0.9% sodium fluoride




Journal of Dental Hygiene Science

Ak o} HHE THFFE AT & Axg v A4
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measures ANONA)S AR&-3le] A3 vy A}
o] AIAE Fhe] ol AA|H] A (paired t-test)E O]
Lottt 2k Folgk xtol7t S 79 Tukey multiple
comparisons test (p=0.05)2 A3t o] BE B4
SPSS 12.0 %7 package program= ©]-83}o] H-A151%]
=3

2 I

1. Mx B35t 24

AlZbel mhE w22 & AL* gl Wt & A2 A
o gtolxl A& ejulatH, njwEtA] = 1xtell Hls) 2+,
32, 4tolXE BAFSE Fodt Aoyt B ow (p<
0.05), 272 33 Alolells BAZHSRE {olskA] et
(p>0.05). 71 = 7YX AL* Fto] Aa*I}F Ab* FrETH
2 FoaA ZpolE Bk mHEt BE F(2~4)9
AL*3} AE* 242 A°] 3~4 T A& Assisirh. vy
gh 14940l wElg RE 9 AL* AE* 32 tiE
9] 2k} BlaLsi A folsiAl STtk A EN L
& 30l8ke] e BIASL YA ZelM= 7 ol B
Hol njgjo] ¥ AL 1 & = AT Table 2, 3)

2. BN OMZAE =X

e ek v 579, 14l 24 4
(Table 4, Fig. 1). & A Baseline 7+ §-2]3+ 2}o]
7} AT (p>0.05). BB 2ol A= Al7ke] A te] w}
2k afe] A gholl wlsiA] wAlEE kel Zpol7t 13

Table 2. Values of color differences (AL*, Aa*, Ab*, AE*) among the experimental groups throughout the bleaching period(Day 7)

Day 7
Group AL* Aa* Ab* AE*
1 : Control 1.39* + 2.12 0.09® + 0.46 1.16" + 0.50 147"+ 1.17
2 :10% CP 3.82% + 3.15 -0.31° £ 0.30 -0.48° £ 0.25 421%™ + 248
3:10% CP + PF 3.70° + 2.84 -0.16° + 0.52 -1.27¢ £ 0.37 4.66° + 2.03
4 :10% CP + 0.11%F 430" + 3.64 -0.71 + 0.46 -0.16° + 0.41 525+ 232
p 0.038 0.047 0.041 0.033

Values are reported as the MeantStandard deviation
p-values are determined by one-way ANOVA
4*¢The same character are not significant by Tukey's multiple comparisons at a=0.035

Table 3. Values of color differences (AL*, Aa*, Ab*, AE*) among the experimental groups throughout the bleaching period(Day 14)

Day 14
Group AL* Aa* Ab* AE*
1 : Control 234"+ 1.64 1.10* + 0.82 0.46* + 1.53 2.12° + 1.68
2:10% CP 7.23" + 2.81 0.01" + 0.52 -1.36° + 1.72 7.52° + 1.82
3 : 10% CP+PF 5.14% + 2,12 -0.57" + 0.27 -3.25°+2.05 724" + 1.73
4 : 10% CP+0.11%F 6.78" + 2.07 -1.05° £ 0.71 -3.49° + 1.93 7.75° £ 2.96
p 0.042 0.039 0.031 0.040

Values are reported as the Mean+Standard deviation
p-values are determined by one-way ANOVA
45°The same character are not significant by Tukey's multiple comparisons at «=0.05
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Table 4. Surface microhardness of experimental groups during bleaching treatments

Group Baseline Day 7 Day 14 p'
1 : Control 339.8 £ 2.17 338.1 £ 1.2¢ 337.2 £ 2.5¢ 0.078
2 :10% CP 340.2 + 0.7 314.6 + 2.4° 299.8 + 3.6* 0.014
3:10% CP + PF 3415+ 1.8 329.1 + 6.7*° 318.3 + 5.5%¢ 0.024
4 :10% CP+ 0.11%F 337.1 £ 3.5° 323.1+6.7° 3054 + 3.9 0.018
P 0.086 0.038 0.031

Yalues are reported as the MeantStandard deviation

2E-Values are determined by one-way ANOVA

p-values are determined by paired t-test and denote the significance between baseline and final bleaching

*>*The same character are not significant by Tukey's multiple comparisons at o=0.05
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Fig. 1. The microhardness value of the teeth are shown.
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SLE| AL Y. axﬂ /‘}‘9‘ =<l X]O]' vElA = v A
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9 pH 5ol wat X Fol| F= G2 ZJo|7F AT

wEbA o]H EAIRS sjds] g AFEe] X
3 om 2 FolA 7 thiEA Q] ol AEE A8
ojty. AFst Xmeh @3l AW ZFHEHoT HHA
W] 1W 9 At FololA Ze Q1 2 F
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Al ==, oAl FAE mAlESel e A
S | om FFelT= HAolth old X5 W
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FHel g3} AFs) oF= AWy He o] Aat
?le] FX, pH T°] FH QaRlow g3l AR,
47 H7E B¥e F83 9Es sitiar g
EA4E Rofol| AE3te AS B4V 93E AHoR g
AbEjo] XWX Espdgo] FAE, B4V RS
2 Agse AT EsaksRIS] A (fluorhydroxyapatite)
o] PAo] TR Hop X&HH o7 B4 g3E A
g 4 duar sy, mje) & B4 #.8o] X|ofe] z)|Fs}
2 08 vAAE vt SAEATAL sHRTY. gt

Bt 6% upiA st A A 871 oF #
njulAef Bla) F22p 9210 RS A= A
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Potassium nitrate= X Z}18 x|k 59 &8 W
el A AR 7R 8HE= n)=t FDAC] %< v ZZ ot}
Potassium nitrate®} E4E A AT w Xz}l

FHF AT o] F AEE vf§- ohE W7IES TR
SIt}. Potassium nitrate= CP9} PERF7EA 2 B & o<
A7 2= sEol o /ﬂ7§°ﬂ AztR 9ksl 5
7} oL, $HH AT oS ol x|S0l dentinal
fluid®] $%9)S 7FAaAZITh Y . nl gIlE o}
7] §JEIAE HAA7 Aok Hushs Ao Bast,
A3 o] AFS sl Ay 7HA] 2 EH S o83t <l
AHoR Hots WAAIT|= Wgo] o]&E Ut} &
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