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B AFoA = AlEE e 3924 AE] CPP-ACP(Casein
phosphopeptide-amorphous calcium phosphate)x/o}3&,
Lo Hiye, A B4 FAde 95oR Aojd| =xste=
Aol GARZE kR A o W HAe oweta, &
2 v 9} CPP-ACP A|otad, Ag= B4 A 92 CPP-
ACP XoladE &3 =¥3H= Zlo] Ao Hrp#9l
HE BHthe 7Py et M AlHe nAA R, HAZle],
QLF (Quantitative light-induced fluorescence) =3¢l
4QE 34 vuatia, AAWALY FAREAEN A (FE-
SEM)C.& WHeHd #uS dEsigich. wdk 27] A4 349
O QLF7F A3eA An Baux nAlZdE, F2zlo)9} 4
o] FHBAE FRH Tt
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B35 WA Rob $2o] gl mEIF AL AZHTAE
e stint. of Aol AREE -4 AA= Tooth
Mousse(GC Dental., Japan), Fluor protector(Ivoclar
Vivadent., Liechtenstein), X7MX7F( LA, =) 2,
Tooth Mousse= CPP-ACP(Casein phosphopeptid-amor-
phous calcium phosphate) & X&3l= *elZ# ol | Fluor
protector= 1,000 ppme] B4&E E3ele e B4 AR
o|1, A7 7} 0.05% NaF(227 ppm F)& &t B4
G| dolth, ARE-gE QIFEr 9] 242 100 ml 9% B f 1
g Carboxymethyl-cellulose, 84 mg NaCl, 120 mg KCI, 15
mg CaCly, 5 mg MgCl,, 34 mg K.HPO,0] ¥3te]o] 9,
pHE 7.02.2 ZA3IH ). o] A& A8-g ZeH(Coca-Cola
Co., &=)9 FH 4H& 4toln] 3 pHE 2.300]U .
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mlell 303 "tk o] F AAS SHFE Ao, 37C
ol ZEbel ol 24417+ S},

« 6T (AFE B4 SR + CPP-ACP AoladT): AlAS
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ol ZEfel ol 24417 ST},
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3) AR = 5%
W H7d == Microhardness Tester(Shimadzu Co.,
Japan) & °o]&3le] M 100 g2 loadE 10x3t 718ke
Z7 22 Vicker s Hardness Number(VHN) & 374315
Fig. 1¢] ¢34 YA 2 AT 43] 48151, Baat=
7y A nAAER SFTh S Hatgke] B mE] vl
A Hojues AL AR 120712 W3 AlES 7 79
Hrgko]l FARIESE 6o 2 w33t

4) Aol =4
A A A, Ade] 71 ZHNA XECR 4 mm, YEO
2 mme 949E 100 pmA 22 3D-Profilometer(MTS,

USA)E o] &3t ¥ Z23dg-S Attt iz Al
A7} g9-2] AFol AH2let AlH-S AFER ol 24417 A7t
% Zeol| dae RS 69 Fok vk 2o nail-varnish®
AASL XZ2C 2 4 mm, YECE 2 mme 99& thA| T2
gd7ste] 3aHd A4S AATh AnsurBD(MTS, USA)E ©]
S3to] AR & XF 0~1, 3~4 mm, Y= 0~2 mm%
A& 7] WHOR st} Hit FAzlo)E S5

5) QLF &%

53] uctd kR @3 AAdl QLF(Inspektor,
Netherlands) & 24 & & H3d A QLF 9740< O*Oi
ot 2] AT 392 Aol AElek AlEE 24A17 <
T Eldlo| A& 5 Zehd gaa, XolE 10%3F ARAIZ
T Al QLF 9742 4tk o] ¥ Inspektor™ Pro
(Inspektor, Netherlands)E o|&35t], B2 AJH XZFo02
4mm, YE22 2 mm 999 4Q(QLFY %4 &) E =%

Fig. 1. Enamel samples were designed like a schematic.

a. nail-varnish covered enamel.

b. areas exposed during erosion to evaluate erosion depth of enamel and
4Q.

c. areas exposed during erosion to evaluate surface microhardness.

d. polished enamel surface.

e. unpolished enamel surface.

f. third molar embedded in acrylic resin.
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6) AAMALY FARAAAR 7 #F

Al EWe] f71EH S AASH] A8l 3.5% sodium
hypochlorite €04 30%3t 253 Mg & SFFZ A
Hg 5 AdxA7)a, e 293 AliE FE-SEMOHEEAY
=15.0kV) 2.2 Ald ZHS FE3IAT

Qe v 3] Ao A=

Q. 2t #3te DM] 59} 4Q, Aol HlwE 9sf, SPSS
12.0KE o|g3to] A HEM o} AREAg 22 Scheffe
testE AlsIith nAAE, M2z, QLFY 2% #AE
B71el7] 98] Pearson FHEA S et A4 f9

o F
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e §rel5 0.054 BRI
I o7 2t
1. 0lMEE

Webd Ao 7] mAAEE 344~347% 73t foAE
Holx] &9t (p)0.05). RE T Ml EE WA} sk
3 3 Table 19 2oH, 6 < WAIZ=(VHN)2| W3}
£ Fig. 29 2t vAAE 3e 27 (13) <CPP-ACP #
OIA-T (2T) <A FE Bh AAFUP)ATE B4 4
A + CPP-ACP Xo}a-dT(67)(EA vy (3T =54
vlUs + CPP-ACP Xota g (5¢) ¢olith. 177 2%%
6delgt Foats B, 177 3 =y
Holow, 179 432 3~6Y, 1
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Fig. 2. The change of the microhardness in six groups.
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Table 1. Microhardness(VHN) of each group according to the processing duration

Before treatment After After After After After After
1 day 2 day 3 day 4 day 5 day 6 day
Group 1 347.65 241.86 163.93 120.33 96.34 88.73 69.23
+26.63 +24.08 +24.74 +16.75 +8.95 +8.88 +6.55
Group 2 344.1 252.51 172.8 135.33 110.3 100.6 85.62
+25.15 +18.37 +1235 +11.28 +8.72 +943 +6.35
Group 3 344.11 285.79 254.71 210.36 193.11 171.67 156.06
+14.68 +12.64 +1791 +24.84 +17.05 +12.01 +14.44
Group 4 346.5 242.19 182.56 154.9 136.36 109.94 94.21
+18.45 +19.94 +14.87 +20.97 +15.89 +7.96 +5.76
Group 5 346.14 284.46 257.66 211.81 197.11 180.43 158.15
+25.59 +13.44 +18.65 +17.73 +17.73 +21.33 +16.87
Group 6 344.06 265.38 206.54 178.54 156.45 139.23 123.36
+22.26 +12.00 +13.93 +15.06 +14.01 +12.69 +13.8
Values represent the meant SD.
Table 2. Comparison of microhardness(VHN) between groups(1/2/3/4/5/6day)
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Group 1 ~f-A-1-I-I+ A+ -+ A+ A+
Group 2 A+ -+ A+ A+
Group 3 A A+ /=111~  Alarararas
Group 4 R Ararararas N arararas
Group 5 A+
Group 6
* - Not statistically significant(p>0.05)
+: Statistically significant(p<0.05).
Table 3. Erosion depth(#m) of each group after 6 days
Group 1 2 3 4 5 6
Erosion depth 4.61+.80 3.95+.70 1.12+.29 3.28+.63 0.98+.15 2.71+.40
Values represent the mean = SD.
2 lAlZIo| ) =54 vll4] + CPP-ACP X|olad#(53) <]t} 4
QY #Aasd 13¥ 2¢, 4% 63, 373 Hwol 742 At
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o (6w =ea AT GET)HTE B2 YA + CPP- 123 272 1~6% BE 7I3telA o7t gllem, 13
ACP Aolad (6 )(As® B4 FA Y (4w) =CPP- 3T 1~6LlA el a7t 9, 19 422 2~6%2
ACP AolAg2(22) =t 22(12) ©O% Table 39 2t}
1729 U}E_‘.:_‘; 213 Fof At gllen, 2w 473, 37 o 1 2 3 a4 5 &
et a7t 11T (p)0.05). 0 _ﬁ:—--_;_-‘_—_.-._' = _'____' 1
-1 vy == e e —
o, L e, #= Group 1
3.QLF 2 L = o Groug 2
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AR A A 7k T WP AR 4QE T 3 A Group 4
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: : “\. c —=— Group 6
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Fig. 3. The change of the 4 Q in six groups.



Table 4. A Q(mm’- %) of each group according to the processing duration

Chgtobx|mst| x| 37(1) 2010

Before freafment After After After After After After
1 day 2 day 3 day 4 day 5 day 6 day
Group 1 -0.21 -0.58 -1.33 -2.26 -2.92 -3.95 -5.53
+0.27 +0.64 +0.94 +1.28 +1.50 +1.59 +1.63
Group 2 -0.09 -0.34 -0.96 -1.63 -2.48 -3.69 -4.88
+0.19 +0.31 +0.59 +0.94 +123 +1.31 +1.20
Group 3 -0.11 -0.07 -0.12 -0.17 -0.24 -0.36 -0.74
+0.13 +0.10 +0.17 +0.23 +0.32 +0.45 +0.83
Group 4 -0.1 -0.27 -0.54 -0.93 -1.26 -1.64 -2.84
+0.12 +0.25 +0.39 +0.80 +0.99 +1.03 +1.26
Group 5 -0.11 -0.11 -0.16 -0.22 -0.33 -0.49 -0.69
+0.17 +2.94 +0.22 +0.28 +0.39 +0.48 +0.55
Group 6 -0.12 -0.23 -0.32 -0.56 -0.94 -1.36 2.1
+0.28 +0.33 +0.35 +0.49 +0.69 +0.82 +1.00
Values represent the meant SD.
Table 5. Comparison of A Q(mm* %) between groups(1/2/3/4/5/6day)
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Group 1 ~/~I-/-/-1- A A+ R axarararas RYarararavas Y Arararas
Group 2 N ararararas =~/ ~H++ -+ AYArararas
Group 3 ~/~/~I-++ ~/~/-/-/-1- ~/~I-/-I-1+
Group 4 ~/~/~/~/+/+ ~/~I-I-/-1-
Group 5 =/~/-I-1-1+
Group 6

* - : Not statistically significant(p>0.05)
+ : Statistically significant(p<0.05).
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- - - Fig. 4. QLF images of six groups
(a) control group (b) tooth cream
with CPP-ACP group (c) fluoride
varnish group (d) low-level fluo-
ride mouthrinse group (e) fluoride
varnish + tooth cream with CPP-
ACP group (f) low-level fluoride
mouthrinse + tooth cream with

f CPP-ACP group.
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Fig. 5-10. FE-SEM images of six groups (magnification X5000) (5-a) Control group: after 1 day (5-b) after 2 days: enamel prism core
(open arrow), interprismatic area (black arrow). (5-c) after 6 days. (6-a) Tooth cream with CPP-ACP group: after 4 days (6-b) after 5 days
(6-¢) after 6 days. (7-a) Fluoride varnish group: after 1 day (7-b) after 2 days (7-c) after 6 days. (8-a) Low-level fluoride mouthrinse group:
after 4 days (8-b,c) after 5 days and 6 days. (9-a) Fluoride varnish + tooth cream with CPP-ACP group: after 1 day (9-b) after 2 days (9-c)
after 6 days. (10-a) Low-level fluoride mouthrinse + tooth cream with CPP-ACP group: after 4 days (10-b,c) after 5 and 6 days.
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Abstract

THE PREVENTIVE EFFECT OF COMMERCIALLY AVAILABLE ANTICARIOGENIC PRODUCTS
ON ENAMEL EROSION INDUCED BY CARBONATED BEVERAGE IN VITRO

Ju-Hyun Song, Young-Jae Kim, Jung-Wook Kim, Ki-Taeg Jang, Chong-Chul Kim, Se-Hyun Hahn, Sang-Hoon Lee

Department of Pediatric Dentistry, Graduate School, Seoul National University & Dental Research Institute

The aim of this study was to evaluate the preventive effect of commercially available anticariogenic products,
specifically, the tooth cream containing Casein phosphopeptide-amorphous calcium phosphate(CPP-ACP), fluo-
ride varnish and low-level fluoride mouthrinse on enamel erosion induced by carbonated beverage in a short pe-
riod of time. Enamel specimens were treated as follows and were then kept in artificial saliva for 24 hours fol-
lowed by further processing by alternately soaking them in Cola beverage and in distilled water for 1 minute
each five times.

Group 1: control group (no treatment)

Group 2: tooth cream with CPP-ACP

Group 3: fluoride varnish (1,000 ppm F)

Group 4: low-level fluoride mouthrinse (227 ppm F)

Group 5: fluoride varnish + tooth cream with CPP-ACP

Group 6: low-level fluoride mouthrinse + tooth cream with CPP-ACP

Microhardness and erosion depth were measured and the mineral loss of each specimen was evaluated by
measuring the volumetric fluorescence change(4Q) against the stable fluorescent grid using quantitative light-
induced fluorescence(QLF). The experiment lasted for 6 days repeated each day. The results were as follows:

1. The microhardness was increased as follows: Group 1<2<4(6{3=5.

2. The mean erosion depth was increased as follows: Group 5=3(6{4=2=1.

3. The 4@ was increased as follows: Group 1=2<4<6<3=5. The decrement of 4@ was similar between

group 1 and 2, group 4 and 6 and group 3 and 5.

4. The 4Q showed positive correlation with microhardness (r=0.96, p{0.05), while it was negatively correlat-

ed to erosion depth (=-0.96, p<0.05).

Key words : Tooth cream, Fluoride varnish, Fluoride mouthrinse, Microhardness, Erosion depth, Volumetric
fluorescence change(4Q)
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