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The effect of fluoride and casein
hosphopeptide—amorphous calcium phosphate (CCP—ACP)
pplication on the color and microhardness of bleached enamel

Youn—Soo Shim * Woo—Yang Choi'

Department of Dental Hygiene, Shin—heung college, Uijeongbu—city, Kyungki—do 480—701, Korea
lDepartment of Dental Hygiene, Gangeung—yeongdong college, Kangeung—city, Kangwondo 210—792, Korea

ABSTRACT

Objective : To evaluate the effect of fluoride application on the color and microhardness of bleached
enamel and compare it to that of casein phosphopeptide—amorphous calcium phosphate (CCP—ACP)
application,

Methods : Twenty freshly extracted human adult molar were each sectioned into halves, the specimens
divided and treated according to five experimental groups: Group 1, treatment with 10% carbamide
peroxide (CP) bleaching agent; Group 2, treatment with 10% CP followed by a 1.23% fluoride gel
application; Group 3, treatment with 10% CP followed by a 2,23% sodium fluoride varnish application,
Group 4, treatment with 10% CP followed by a 0,11% sodium fluoride gel application; Group 5, treatment
with 10% CP followed by a CPP—ACP gel application, All groups were treated 6 h per day for 14 days then
immersed in distilled water for 2 weeks, Changes in enamel color were evaluated on Baseline and Day
14, Microhardness were evaluated on Baseline, Days 7 and 14, Statistical analysis was performed using
one—way ANOVA and post—hoc Tukey tests.

Results : All the bleached enamel specimens revealed increased whiteness and overall color value, Group
1 showed the lowest microhardness values than that of Groups 2, 3, 4 and 5, In all groups, the hardness
of tooth after bleaching showed a significant decrease in the microhardness as compared with the one
prior to tooth bleaching, The specimens treated with remineralizing agents showed relatively less
reduction in enamel microhardness than control group.

Conclusion : The addition of fluoride and CPP—ACP did not impede the whitening effect, The use of

remineralizing agents during bleaching treatment can significantly enhance the microhardness of
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AES SBAAEA SR AR A
(remineralization) A]7]7] €J8ll sodium fluoride, sodium
chloride, sodium monofluorophosphate, dicalcium phosphate,
strontium chloride, calcium hydroxide 2] 5212 &F
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2.1, A M=
Z|o} WA= CPE 10% 3§33t Opalescence F
(Ultradent, USA)E AR5}t Zol= 224 X4
5w gl R Fo] fle AT AL sk 4 it
| 25702 X & 2571 01% E)l=Z-89(Sigma, USA)
of Wol W Hit =HUd 2ot Asto] o]§5}3l
t}, o] AlA|#u]| (Nikon SMZ-U, Japan )& 3
zZhskelet. Zjote] PAHS &8st7] 918 diamond
disk® 2o}= 7+ 7+ 5 X 5mmE A=21 of78 Ee
of HFSHA Zrjsict. Aot HL ArsAn7|E A
£5}0] dilicon carbide paper #600, #1200, #1800,
#2400 =02 Fpsto A sl APt gl mjAl7
T S F9l9] Awo] HEsHA A|HAZ sF3ich
2|F Ant & A HE SR 25TE o]8ste] AlA
Blpies

2.2, x|ojO|uH

2o} Al He FAR 1074 5oz B3t
2L OF 13 10% CP, 23 10% CP + APF gel,
33 10% CP +Fluoride varnish, 47 10% CP + PF,
53 10% CP + CPP-ACP 208 H-23}%tH( Table".
Z|ote] njuie]= g2 FHO| v|WAE FU5H
SIS BAIZE SHIE The BRSR 3027 LA
o Zto] uWlA|E A A5k, 18AI7FS QlFERlof 7}

365 sk of2fa e nlaA|E Fo}
FEHO 147 A2stict. vld] 3 E49F CPP-ACP
SR QAN AHAsH 2710] Yol o]Rojzlc)
ujEl 5 APE gel2 487 Fluoride varnishe 10,
PF= 108 1831 CPP-ACP= 1087 o]EA %=
cotton pellet o2 A AT
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= AAE ARESHAT CIE L* a* b* 435 24 A]
«] AA7FsE A wekge g7k 4= Al sk B
Z IN-H2A(L), 2 -=A(a), -4 (b) 9
845 7R QAT AEtolnt A HekE dolRy]
sto] A W3k AR )& LY a*, b* gre® 5i5ick
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ulul e Hap w3 7, 14Yof| mlA| HE7]
(Microhardness tester type M, Schimadzu, Kyoto,
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I 1. Study groups and characteristics of treatment materials(n=10)

Group Contents Brand Name Active ingredients Manufacture
1 10% CP Opalescence 10% CP Ultradent, USA
10% P+APFEF gel Topical APF Gel 10% CP, 1.23%F Sultan, USA
3 10%CP+Fluoride varnish ~ Duraphat 10% CP, 2 23%F Colgate, USA
4 10% CP+PF UltrakEZ 10% CP, 3% PF, 011% F  Ultradent, USA
5 10%+ CPP-ACP Tooth Mousse 10%CP+CPP-ACP GC, Japan
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7t 2o] ARPao] T ¥, o bf g apt o) O Ad AUTERE A WSk AE7 g dle
oL, HelAlie] e A grol wate wps T PHHIR 18 7o) 37l vt mE 2ol
EAFCR 8-25t ApolE HAPTHpC0.05). AL*ZEE
SARIR, Aargah Ab* gEe F4siolc Al vt
2 2 v, BE Augoln daire EA%oR
ofgt Ao17h HUTHPH.05).
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237 0] BAMLA (repeated measures ANONA ) 7+
A H) A (paired t-test) S ARRSF] AASIATH ESH
Babsa] A} 57k 903k o)z} 9l A Tukey

multiple comparisons test2 £74| E43}%Th
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3.2. BH n|MExz =H
3. 4+ 44X (37} (13 1E o] Hap o) 5 72, 140
23 WAL S Urepfgich vl d mE 2
O] Bk 32 FAACE O3 Aol & HolA] ghgte
149 ot ujulxg] 8 mE o] AL Aa*, Ab* UH(p0.05), ufal 7of| 4, 2-55+2 Baseline®] gt} o
A A W AR* S e QeKE), BE @ o) fold aE HAR(p006), dEtd 17
9] Baselinegfoll 4] AL*, Aa*, Ab* Zre EA 2O ol A 7 W (3324 VHN) ZFS YT b)w 142

i}

T 2. Mean color parameters (L™, a*, b*) before and after bleaching procedure for 14 days (mean+SD).

Group ALY Aa* Ab”* AE" p'
1 74 + 22 -02 + 04 -14 + 1.3 77 + 18 €0.05
61 + 31 -06 + 09 =21 %21 71 +22 €0.05
3 71 +23 02 £12 -12 + 1.8 76 + 14 €0.05
4 66 + 26 -05 05 =30 + 2.3 79+ 11 0,05
5 62+ 18 -04 £ 07 -20 * 25° 72+ 24 0,05
o 50,05 50,05 0.05 50,05

Values are reported as the Mean + Standard deviation

'p-values are determined by paired t-test and denote the significance between baseline and final bleaching
2p—values are determined by one-way ANOVA

**°The same character are not significant by Tukey’s multiple comparisons at a=0.05

I 3. Surface microhardness of experimental groups during bleaching treatments

Group Baseline(Day 0) Day 7 Day 14 p1
1 3575 + 35° 3324 + 2.3° 3178 + 28° 0.05
2 3556 + 0.2 339.1 + 30 3243 * 36 0,05
3 3515 + 2.8 3405 + 37° 3353 + 24° 0.05
4 3542 + 37 3352 + 0.8 3304 + 15° 0.05
5 3528 + 2.2° 3348 + 1.9° 3325 + 29% 0.05
2 >0.05 0.05 0.05

Values are reported as the Mean * Standard deviation

1p—values are determined by paired t-test and denote the significance between baseline and final bleaching
Zp—values are determined by one-way ANOVA

**The same character are not significant by Tukey’s multiple comparisons at a=0.05
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