J Korean Acad Pediatr Dent 36(1) 2009

2 ATE AESE 10% CPP-ACP 2 (Tooth mousse, GC Co., Japan)©] 0.05 % NaF &4 & =

T A=A Goliy] st dF 93] HAE 7R A iR disf 10€93E 9 F 7 Y v 52 53 AR
o] AFst 53 vwskA Tl 0.1% thymol £l WA H#3E Ao XolE w4 #l7 (Orthodotic resin, Dentsply
international Inc., USA)o|ni &3+ & &3] Ao 96A17F BAStG 1, Z 60702 A1HE 5719 #o2 Y5qlh: HAx]
T (1), 0.05% NaF €9 1% (2), Tooth mousse 3% (3), 0. 05/ NaF 49 1% A2 ¥ Tooth mousse 3% (4
), Tooth mousse 3% A& ¥ 0.05% NaF €9 1%(53). Adst == 10€7te] Al A7) 2 $9 Vickers hard-
ness numberg 5745t Hlwstglon], A A= v 2t

1. ZF oA AlA Al A3 FUAEE paired t-testS o]&3le] vlmwEA S A3} 3, 4, 5 Tl A5t fol st

A% S7F YErseH(P € 0.05).

2.7 THE HE AU AR IS 504> 3)2) 1 ¢ w0l 7 v RHARE F7ME one-way ANOVA test
2 Ha%¥A38 & Duncan test® AFE A3 A3 4, 5 F& 1, 2, 3 73 g3l FUAE SIS HYleH (P
(0.05), & +5 Ftoll& Fo| @dvkgt 2to] & Hol#| gkt

3. Tooth mousseZ $-x°| 10¥3F 284171 A3} 0.05% NaF £t} o] & U E WalgS JepiAw, S48
Ao g foautal zlol= gl

o]/%¢e] AT A Tooth mousse AHE-2 B4 X7} &olalA] 22 A=A

TS B4 2 8-A] Tooth mousseS B3 AH&3HE A o] °©

i:k:l

ZFE=Q0{ : CPP-ACP, Tooth mousse, 23} VEF, 33}

[.M B 7ol 3t CFEYEe] A9 20060 HAEA
o] W A7 w}iﬂd“, 5Al f2 941 A3AE] 67.7%,

N
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Zol) 3} G oA x|o}-g-2]L 714 Sl HAsE Ao SAl $-21 7¥ 41X 2.85, 124 97 $4] 4E A
2, Ao] &3] Walz <l Aol o|28 AAAZ R FH 61.1%, 124 %4 24 é?ﬂ A4 2.17, 5A $4] #X
go] FA Z7lekA. olgler Aske 1970 0] Fuko] Sof 24.94%, 124 $4] JFA & 26.73% = 2003 A7) 1|5}
NS v &2 A4 5 Be AT FEletA 7hists BT ZRAE QAN o} A & n g wte] AApr) ATy, Syt W
73S HOlth? m|=ke] 29 20050 WS 2 Fo] waEd gk ofe} AR Fo = 4] & 1A A go] FEE EL

 2-5A FA] 94 AdAEo] 27.91%, 2-5A 2 AE T ZEAAY, EALAIXAY T 7E‘ T AR 2}
xl 2197 1.06, 12-1541 973 $4 49 X & 49.58%, 12- Al B4 A o] A WlEo g Husta 9lomeY & A
154 4 Ad A A= 1.75, 2-54 2 F2& 19.50 AARSZ 717 Bol AMgE e dWEs BAE o] &3t o

%, 12-1541 2 472& 16.11% 2= A% astAY Wolgh & < Y.
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= @I AT F2A AR F SR i DA S
casein phosphopeptide-amorphous calcium phos-
ATH?. 1980 et frAlF

Janrhe Au 24 FEt

gL

=
phate (CPP-ACP)& & &+
o] k=1t S, mutansel it

¢

S7HEo2H gg-a JHE Ztettn Bausiga, ool ¢
+ AE F QI casein® FEFY 7S AT

[eRNeIR=1

o] % caseinO. = QIg Xejuf] A Wste} 1o wE HTE o
3| AA ZIel] gk AFEo] AEFHJLS, Trypsine ©]&
3lo] Casein® unpalatabillity®} antigenecityE $lol®A]
10809 g-92 g3E 7}7 Casein phosphopeptides(CPP)
E M. CPP 3 tlF&S AA|ehe as —casein¥}
f-casein< UH—-J phosphoseryl & (-Ser(P)-Ser(P)-
Ser(P)-Glu-Glu-)& 7FAaL 3lel, 743 84 Jei= 2
!5-31]_ cd/\yoﬂ L. o]-x%g]./\]yl oi/yq J,}J.g]_z\l-EH_J ;Loﬂ S Ell—;_]_
olZH e Wf QAF B AE o] TEE Eo W &
3| & At AdstE SR AR 9 At w)
2H, Fe| Aot thgk AFolA shFoll FH A &g A
0.5-1.0% CPP-ACP% 500 ppm %24 F%& o]&9] &3] 4]
g3} vlmduteitta 1 n®, 1% CPP-ACP AMgo] 7}
2 G oW HrlAog S mutans T59 tE A &
I% B E Qe

CPP-ACPE E49E 9] $foA &3 dhilda 43
Al &3 AFHglo] A -roH 3h7] wiEel|, 2ol A2l
< dielr] A SE55U A T AEd Arkske FEE 4%

<N

ol A8A1717] 913 A7k AYHPn*#, GIC % =4k &

& A8 Agete] A deiAs A7t o] FA L gle
20 FHA) 2 o] A F g AES} 5ojgle Aot
o g3 gt A A R &Aooz o] Fojx| 3 Q7|

A HE, ofA7hA] 11 ARE- Wiy &8 9 7]k oigh =
AT B A gle delelth. g AlF AR oigh X3
o] 71& E4 A& W Fato], Ago] dejHoln 2l
Aoy Al 7]1x37] Wil 43 qAE 7|vE] of
2 A olth,

AT 542 AYee
(Tooth mousse, GC co., Japan)< 7]

2 ZA1" 10% CPP-ACP A&
%2 3t 0.05% NaF

39

A3 W5 Fe el LHE vmFe
10% CPP-ACP =¥ °] 0.05% NaF &
QA AL A 5 GAE k] 5

AR 9 o F Aol tig A ARE 2

a7] $15ol .

3w oy

1. Al A=

0.1% thymol &
ol F %20 3}13'_
< g ASEE A

o] xEHEE WP HI (Orthodontlc resin, Dentsply
1nternat10nal Inc., USA)l wi=3t%ith. Polisher
(MetaServ®, Buehler GmbH Ltd., Germany)ll 320, 600,
2000 grit SiO2 paperg A 02 AMg-ato] 24 3 mm ©]
=E3AZ 39 W 39 A5 3 mme] ¥9F 2EF
U vl o] &ato] Ao AMEE x| HPE EA
Hg dd3 2h oz EQL

}\}L

—

2. 3|2 M=

- -

0l

50 mM o} E At (Acetic acid, Merck KGaA, Germany)
o] Ca(NO3)2 (Calcium nitrate tetrahydrate, SIGMA,
USA)3 KH2PO4- (Potassium phosphate, SIGMA, USA)

£ wl3dste] 2.2 mMe] Ca® ¢ POL & Eiales S48 A
23t th. pH meter (Orion 710A, Thermo Fisher
Scientific, Inc., USA)E ©]-&3t 50% KOH (Potassium
hydroxide, SIGMA, USA) €922 pHE 4.52 =43
T} o] & KE (Potassium fluoride, SIGMA, USA)E 3

7kste] 4§17k 0.1 ppme] HE% st
3. 212 94 Y 84

A 29 28 49E 20 mm?/ 10 ml (7.0 mm?/ 3.5
ml)e] H&R2 LA A 37CAM 96417 B APE
ot gslE AlHe 38 ZAEA (Fm-7, Future-tech Co,
Japan) & ©]&35te] 200g9] dtFo= 1025t 4, 8 &, %
Z AR ZAA ¢ 1 mm WHE FHES gl
40081 &= +&9 A7)1E AS3t] Vickers Hardness
Number (VHN)S 33t a1, Ht 25-45 92l &9l A
LS Ao o] &8l om, ko] FUAT Hy FFH
A5 A -8, Al U 4 7 12707} HES o
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4. AE X2

Table 1. Experimental groups by method of treatment

Group Treatment
Group 1 No treatment
Group 2 0.05% NaF solution
Group 3 Tooth mousse only
Group 4 After 0.05% NaF solution, Tooth mousse treatment
Group 5 After Tooth mousse treatment, soaking in 0.05%
NaF solution
ARLE T VR Lo sgion A 13E aTdeeH
ofwl g AA & 34 skt Al2we 0.05% NaF &1 1%
7 @ = A 5}%‘\31 A 3T Tooth mousse (GC co.

2 dEAE e, A4S NaF £92 1—:—
ZF W A2l 3 Tooth mousseE 3%3F A2t om, A5
& Tooth mousseE 3i%F 2] & NaF £9<& 1%3F 53
ARESEITE B4 A A FHE s W Sl shuel i
B4 A ARG QHEL] §l8ked, 0.05% NaF £
(Sodium Fluoride, Duksan Co., Ltd., Korea)ol 1%3t X2
313, Tooth mousse A= AzAke] 3 W
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test® AHESIA, Ml A & W AE & AolE 7+
one-way ANOVAE o]&ate] A &4 Aldstitt, & 3t
FAE dolir] Adl P € 0.05 529 FFlA Duncan A

FTHAE ol &AL RE FA -Erﬁ% SPSS (Statistical
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Table 2. Mean surface hardness (VHN) at pre and posttreatment

Group Pretreatment Posttreatment
Group 1 3539+ 6.66 36.17+ 945
Group 2 3533+ 6.80 3648+ 10.32
Group 3 3516+ 6.92 3922+ 10.67*
Group 4 3541+ 6.68 49.58 + 14.24*
Group 5 3537+ 6.52 51.17+ 13.83*

Values are mean + standard deviation (Unit : VHN)
* 1 p <0.05, by paired t-test

P FH AL TS 5)4) 3) 2) 17 €22 YEy
7L H W A3E A9 EH 2T
W% (P < 0.05), 0.05%
NaF¢} Tooth mousse ‘Er% ﬂ?/]v_f-: Hx2TEoe SRR
53 AE AHYgeEg oA Ess BATHP ¢ 0.05)
(Table 3, Fig. 2).

Table 3. Differences of hardness between pre- and post- treatment

Group Difference*
Group 1 0.78+ 6.21°
Group 2 .15+ 6.83
Group 3 405+ 5.18
Group 4 1427+ 11.73"
Group 5 1580+ 12.21°

Values are mean + standard deviation (Unit : VHN)

* 1 0=0.05, by one-way ANOVA

a, b: by Duncan test, values with same superscript letter were not statisti-
cally significant at o= 0.05

Tooth mousse &5 A2l 0.05% NaF &= A2jrEot
#9 Ae ko] oyt foEntgt 2ol 5 Holx| sk
B3 AL A2l e Tooth mousseE WA A 2lek 7
oA 0.05% NaF& WA Agjet 455t o & 237}
Uk W fejgdutet Atol= gldth (P € 0.05) (Table 3,
Fig. 2).
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Fig. 1. Change of surface hardness between pre- and post- treatment
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Fig. 2. Comparison for differnces of surface hardness among the groups
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01]/\1‘ 250 ppm B4 g6 2 2ko] 7122] 1000 ppm B4 F
F Aeke] P94 mabuh 9H virkn FPasict. obgl of

?_?} B4 2398 WA Y A EAE galstaat &
= A Ags 1 dFHY] ARPed, AdyE,
trimetaphosphate, CPP-ACP 5-°] tl#o|m” Zof=
10% CPP-ACP7} Zd¥el e HEsbge] Ha} 1 fss) o
g Aol gk A7t st o] FolA 1L et

al
H AZ3E CPP-ACP 3 A|Zd] gt A A
¥ BW Yamaguchi 5" $* A|#HE Tooth mouseiL
(N=6)3} Placebo paste (N=6)T2.2 WFo] 2|3k & 2
T 3 2d AEeia, oug AAE sHA] & T
(N=6), A= Azw Algg 25 (N=6)F Ultrasonic
transmission velocity® =% 3te] ¥lwdt A3} Tooth
mousse wAlARF fejEtet AjFsl vt glvkal Skt
Y Lennon 572 oA 250 ppm &4 $47 (NaF)
9} Topacal C-5™ (CasCP & =¥, NSI Dental,
Australia)®] @5 52 53 AH- 38 di2 (AR L,
AmF gel: amine fluoride, 12,500 ppm fluoride)=} %2 <]]
gt A ZHE v wastsitt. 60712 4] AlH& 3w Knoop
HU AEgE AES § AR b ToR o], a5 6
H FALES o] &3to] FAAZ] & Z2F A9 G o= 5 T
120% &<t A, T4 149 o Mg &
3 2S . o] AddA=

43 4.

profilography® &% H|w Hﬂ

AmF & A9 YA LA & foldnket 23] oA 53t
7FslE A oE YEk,
= ATeM e dF BRI A Al 1047 48 £

< Age 23, 0.05 % NaF (226 ppm) 2] A% a3 &
olghutalx] ¢kkd WA Tooth mousse: Frol &9+t A)43}
E3E JYehien | Yamaguchi $449 A3y A8 A
23E BGANE, B AR HE pH cycling Aziglo] 4 7
=5 Abgate] AF3t S-S ¥ wEkslal, Yamaguchi 5
A4 pH cycling A2l F 253 7IA1E AHslslenz O
ARE vl wslr)e o@ek T3 Lennon 579 A& 1%9]

X=45.46)

TAME o] &3t Ao gt 250 ppm F&F CasCP-ACP g
f Ao 95 32 53 AHS 89S vlwsiioy, 9
z9] g7} UNEA] AFE & F gler, AmF gel2 1%F
o] Bholng 2 AY EXNE thh 2ol & R A
ZrEch, skARE, 250 ppm F9F CasCP-ACP &+ A9 B3

Abgo] T Pl AREAl Bt frofdkl Atole AT
o] B2 23] oA At dglen, 9= e A T
o 23] A waprt FARE T oA £ AT Are} vlug
T+ ate] e} At et

38 Y = AFE3} H7] o] Hel| AlgE CPP-ACPS} B9

o

A g ATE AHEH Roberts”E 5.0% CPP-ACP
S 2120l 500 ppme] =49t T WP &3] oA a3
£ zheta St Reynolds'™® 9t Reynolds 59-& #<] A

ofell thgk Aol A abFofl 7 2-8-gF 23} 0.5-1.0% CPP-
ACPE 500 ppm £4 % o9 &3] qA| gz} vudd
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waltta kAL, 0.5% CPP-ACPSF 500 ppm E4E 3
Fo3k Aol 0.5% CPP-ACPS} 500 ppm E4E 247 @5
Fol gk Furh 92 o] fFolgnsiAl Aitka sigit. o
o] ti3ll Reynolds'*'& &4 o]&9] Hyto] CPP-ACP9} 2
gate] FAHFe] B3 A Ag FEHE WEL, o= A A
T FbEQ 94 29E AU s Aolg P
o] 9} FA3l] Cross 5 proton NMR spectroscoped ©|
83te] CPP-ACPOl &4 o]&5 A¥AA TE CPP-ACFP
(CPP-amorphous calcium fluoride phosphate) nanocom-
plex®] 7+-2& #4339t}

E AFA A= Tooth mousset 0.05% NaF €95 T
AREES W ETE B3k ARESIE A, ARE ATl BAIgLe]
FU A=t FAA R fogntaetA Srtetson, o=
AellA e CPP-ACFPe] 2Hg-o2 At

o~

o
F A Aol

Fo1ARE Aol GUAR, CPP-ACPE HA A 4]
2 A%N 0.05% NaFg 04 H8A7 A0t o Be

¥ AR Z71S BT ol BAS WA ALAAS A%
Hekd gHo) g 247} CPP-ACPS 233 4 $-Ho}

_Or
CPP-ACP7} et stHlel dolgle JejollA Bt gt}

o WEolxl CPP-ACFPe] o] 1 97l Wl &+ 1€ A
o2t At E

vpA e 2, & Al e AEe] F= SAE] fdl &
W AEE AHSE, dutder wr1d e S4e
A8 s BPEZE A %4 24U TMR

(Transverse microradiography) et} Wet chemistry<} 2%
A A EHAE(Type 1, 11), 28 FAER A
(Confocal laser spectrum micrography, CLSM),
Diagnodent, FAl&= 35 o] &3 FF2dAEF Fo] glon,
ol A TMRe] 7P ol AHEE AT TMR2 w| A&

2714 2430 Bo] Asan, AP PF F4o| b
S Aol e ROz Aehd BAGDE wHEEH ol

E7bsstn HARSH H]E EA|7) Qe whe B2l E o

A AFg-3F m)A] I A= (Type 1, perpendicular to surface)

= "AE F1A 2% o] Brbesta, HE £4A7)
= o

o, #7149 £XS 4 jlvhe

l-f’l

LY AE = L
Hel7]u Sehe FUSUAE W Z4o] Fheste, 94 2
oot 47 PAZ ol Fne 1 Asjd] Aol ko & % 3

E]_34*37,47*50)

4 AAN B Al AR £
Aokl wet ALgEE Bl 2R, B
F a3, B4 TR Sk Wt ol 49
FIPA o0, B4 Aok 38 F 7 2
AB3 GA B 228, 0.05% &
2 Ao/t 918 Aoz Aeddd. =3
A Hole 22 34 A2F BRI AHeHE

st 237t A9 gAY il = 23] 537t 9l
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Abstract

COMPARATIVE STUDY OF THE REMINERALIZATION EFFECTS USING CPP-ACP
AND FLUORIDE ON THE ARTIFICIAL ENAMEL LESION

Ki-baek Kim, Nam-ki Choi, Seon-mi Kim, Kyu-ho Yang

Department of Pediatric Dentistry, Chonnam National University School of Dentistry,
Dental Research Institute and Second stage of BK21

The aim of this study was to examine efficacy of the commercially available 10% CPP-ACP cream (Tooth
mousse, GC Co., Japan) and/or 0.05% NaF solution on the remineralization of artifical caries-like lesion in the
bovine teeth enamel.

Sixty bovine teeth were embedded in orthodontic resin and flattened. The enamel surface in 3 mm diameter
was exposed with nail varnish. Specimens were stored in demineralizing solution and divided 5 groups: Group 1
(No treatment), 2 (0.05% NaF solution 1 min), 3 (Tooth mousse 3 min), 4 (After 0.05% NaF solution, Tooth
mousse treatment), and 5 (After Tooth mousse treatment, soaking in 0.05% NaF solution during 1 min). After
treatment by groups, all specimens was stored in artificial saliva for 30 min. After the process described as
above was performed during 10 days without pH cycling, surface hardness (Vickers Hardness Number, VHN)
was tested and analyzed by paired t-test and one-way ANOVA test with SPSS 14.0.

In intragroup comparison between surface hardness of pre and post-treatment, group 3, 4, 5 showed statisti-
cally significant increase (P < 0.05). In intergroup comparison among surface hardness increase of all groups,
difference of group 5 between pre and post-treatment (15.80 + 12.21) was the highest, and followed by group 4
(14.27 £ 11.73), 3 (4.05 = 5.18), 2 (1.15 + 6.83), 1 (0.78 = 6.21).

Tooth mousse can be a good alternative agent for the fluoride, and the combination use with fluoride might
have the additional anticariogenic effect.

Key words : CPP-ACP, Tooth mousse, Sodium fluoride, Remineralization
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