CPP-ACP E{0| x|H TR o| ZEZTof olxls G
Ty WA ol - omE” - Hoy
QEEEE LR L R BLE R e
o|slei Aot ol sk Zriekel “eel st x| ekl
EEEL]
A2 CPP-ACPS| 271 459 A% 3 o Lol tig 77} ol WY Q. 22k, CPP-ACP A 8oz
A HFA ¥4 A F7H AR TAAA ATl IR Gl e A7 B IR Aol
¥ Qo)A CPP-ACPS] AW X o35} AUATAAA) 42 o) Aolsh Mz ANAFAA) Aol
WA el thaled MAASARAE SPPCR SohunAt el
ARD ANTAE A3l 150708) ABE A om Bhe3) o] 602 el
I AFErde] 25 BT F 35% A4t AR
112 QlEErlo] 25 B F 35% Q14 A4 + 2
112 Agehelol] 25w F A7} 24 B2

IVa: CPP-ACP 2

A F 35% QAL A

Vit CPP-ACP 25 A& § 35% <14t 274 + 24
VIZ: CPP-ACP 27 A& & A7} 74 2
6] Al AHETFHANA A2 T oA AFAEE S8t v} 22 AE AT
CPP-ACP A &2 A4l 2HiA Wi o2 UG FAMAE FAehe 4 -5olle AF4E} AHA ol 432 v]A]
A ot A7t F2 HAAE AHES A olle AU TFHAAA 0] A EE FsAZ T
F20{: CPP-ACP, AHE 7444, RAHGEA ¢ =
.M 2 Casein phosphopeptide-amorphous calcium phosphate
(CPP-ACP)ll tigt 771 @ol X% 1 i}, CPP-ACP&
HA & Ropg-AFo] WA 2] X AE A AL T FF<] f-caseing w3MAIZ peptideSl CPPoll Z2t 14k
A8R FHske A 54 A87F F5 o] FAU. A A ACPE A3A Ui 3he=olth. ACPE Zw3 2l
g dAAle 2] P WA as 27]d wste], A% o7 Y dxor EAT e 2 EolA, 2
3171 H4A < (minimal intervention) 2.2 X 72] 7id w9 A9 5FA 7 7+ HellA M Selert =2 BER
ol Wzt JtH?. AF3} AAZE EAVF HEA Y, EA gdelA o CPPe #7174 &318kE H+ v+ phospho-
£ 2 A3d0] A dfrotlde 3748 A Aol e B serine 715 AW, o] 2<1 Zgat 2o =M ACPE <t
9 7hs7d el A&l Agto] it G WP v A= 9&E dF 7. CPP-ACP &34« 7 Ul pH7F
4 A wet B AFs IS Holw B3-S AR SolAH EeljHo] x|o} o] Hxs} el 2t S Al
StA7)= o] . FEo R HEd 7] WA ARstE G A3t
Reynolds”el ¢J3l +f @9d FEAQ caseinate®] #|o} H B 45T A4 o] 9] HEo] B& Ftsls| o
FAT A ENL Had o] F 225 UAT e =EE B FAERRE ikl =,
DMXA H A E
MEEYA QHT 5 911-1/ 0|310I X3t QlAtx|oatrystel QlAX|o|3tap QJA40tX|T}3t / 02-2650-2660 / tetraO @ewha.ac.kr
HAuyT2: 20104 082 09e / JAAZ+HY: 20104 108 18 / AAAEHL: 20104 108 25
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o 4 Aok 22y o]l tig
TollAE CPP-ACP A& %7} g4
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Hed 3l 2olv 7, 3, viR, FEEC] gle E
A" A 344 e AAg A3WFA 4070 F
Chloramine T &¢ Yo] 4o HEstu Aol A}-83F
At

CPP-ACP A|AE Tooth Mousse®(GC, Japan)E AH&-3}
Hom, AlH BE# Ao 2= QFELY Taliva™(Hanlim
Pharm., Korea)& AMH&-3tAth AHEFA A a2 95
ARE2AE 35% <14t Scotchbond™ Etchant(3M ESPE,
USA)E A3t e, &A= Adper™ Single Bond 2(3M
ESPE, USA)E AR&sIith A7 72 HAA == Adper™
Prompt™ L-Pop™(3M ESPE, Germany)& AH-3}512
HE A A= Clinpro™ Sealant(3M ESPE, USA)E A}

g3t FFriE 24 F58719 Curing Light 250°
(3M ESPE, USA)& AH&atsla, 8719 F== 400
mW/cm? ]t}

Table 1. Classification of study groups

2. i
1) Al A=
WA E 2] 370 weke] g A 3R] 40709 A F-E

= 1% A= 28} tololEE B (TC-21, MANI, Japan)&
o]-g-afo] WP AA A Felgh H, F, AW HEd 11
A 72 4 mm, AZ 4 mm, F4 3 mm7} HEE A& 1
4719 AHE AFsIATE F 158709] Aof A4 F 15070=
AAE A ] AAFEATAE S sl
Uz /e FARARR A S o] & A9
HZate b AREE QLT
25 X 30 X 19 mm FFHA Eefe] o}ad BE
25 mm, %°] 8 mme| 955 FAste] AAIA|#
(Milky blue, Nissan dental products, Japan)< A2
W 90| =EEEE Ao} A S vj St 253}
Hd 1S 47] Hste] #600 grit Silicon Carbide pa-
perg Ab&3te] FF3tol] Awnbr] (Dap-V, Struers,
Denmark)9lA 500 ppme.2 10%7+ dAnlsle] HFek AT}
A ZHE AA

O_|_4
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o
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2) Adre] 5

1507H4 ANAE B2 2570 679 Fo g BFale] &
Forol REslith CPP-ACPE =¥&te AdE Jﬂr L¥35HA]
e URToR BR3 F o|E thA AHEFANA L] Azt
o] met ey, 4 o] ERe o %E}(Tabl 1).

3) CPP-ACP =%

CPP-ACPE A &3t= 1V, V, VITE 81F 23] 12417 74
o2 HEZ AL83lo] Tooth Mousse®S 608 =<t #8319

t}. 2§ F air-water syringe® FAISt] Q1 FEFY Taliva™
o Ratalsim, QFEFNS Tooth Mousse®S -4 wnjc}h
NES et oz waalgint. o9 e Wi o2 237 Tooth
Mousse®S A-431912™, Tooth Mousse®E =X 3= A3t
olgle] RE B4 B AL 37T, 100% H=e] W]l
w#alglrh. CPP-ACPE a%am e 1L e /IE e
o A-AIA 37T, 100% w=9] wld7]el 251 sttt

Group Sample size (N) Pre-treatment Bonding technique
I 25 35% phosphoric acid
Control group II 25 Immersion in Taliva™ for 2 weeks 35% phosphoric acid + Adper™ Single Bond 2
I 25 Adper™ Prompt™ L-Pop™
IV 25 35% phosphoric acid
Experimental group \% 25 Tooth Mousse® application for 2 weeks 35% phosphoric acid + Adper™ Single Bond 2
VI 25 Adper™ Prompt™ L-Pop™

446



4) ARG TFHAA] =

277 A T AlHE :
o] A Aol wpe}t 153 FRt 2HE2A] § 1523 A8t
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5) A SA 7t

N AAE A ES] S5 flste] WHsEAAIR7] Instron®
(Model 3345, Instron, USA)& A& AlHE jigel 2
% & (0.012 inch stainless steal wire(Ormco, USA)E F
Z Y r Eo] 47]F Y XHGTHAA 7)A Fol 3
go] H=5 AZ3 ths cross-head speed 1 mm/min &%=
2 35S 7hetinh. AMEFAAA] d7]o] Aol A Eet
she w2t Al st (N)& 4890, 1 AagkE 971
T 7NIARA 2 o] nAHAGAFAEE M T 2 SHibe}
SATH

b1
o
o

6) FAAEN A & B
CPP-ACP9] A Z3x7} 7
= #FEp] el mAASE e
el AlAE AHSE T C %
A 35% Axtow B3AIZ 1, [Ty} A7F B4 H 24 5 28
Sk [MI729] AH-2] g2 Blwstsla, CPP-ACPE 4
FrollA 35% QAo = g3|AIZ] 1V, Vireh A7) 52 4 2A
5 243 Vo] AR S vwstdtt, Al 27t 54
A 23] g7 #FP] flste] opESR HRS &
SAA AAZ T AzsHT. SEM stubdll ZHAIA gold-
palladium EWA8A 3, FAPAAEWZE (SEM $-4700,
Hitachi, Japan)ell4 3,00081 ¢} 10,00081 = &ehste] H

Table 2. Micro-shear bond strength (MPs)
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7) BA Az

EAA 948 A3l 9181 SPSS for windows version
17.0(SPSS, USA) .2 A3t BAA frol/d2 p0.05
Q1 A2 Zoste], o]d®AHEA (Two-way ANOVA)S Al
k. AHE A A2 o] pAAS AT E A 1
e ke A E7] 95t dYEaHEA (One-way ANO-
VA)S Algstda, fo4F 5% B 2 (multiple
comparison) S $13 Tukey test® AFFE 74 S A1t}

I oA+ Zxt

7t 43
= T3} 2eH(Table 2).
ARAEH A3, ARGFHAA e v AHBEGYE
o] CPP-ACP 2§37 ARG FAAA A3 o] 454
e BAAOR folsdon (p(0.05), ot 77l £
=

2 ARl JFE FU5E dv gt

filo

1) x| ARG E S =

CPP-ACP A2 3}A] && e 7%, AR2nt Al
o [, ARRA T HaA HelE Age I, A7F 32 J&
A AZE & 112 mAAS 53,

18.88, 24.64 MRE A7} H2 HAA S

HAAGAFA = 7 =A e 2 10, 173
I Atelol A AR R frofdh Apol7h B U (p(
0.05), T @} [ Abolell A= f-2] gt xfo] & Ho|A] gk,

lo

Ol

o

2) Azl MAAHARIE
CPP-ACP A& &
9 F A A2 E DD VE, A} 5 A3 A2l
kY2 Z

g VIze] vAdGaddEe] Hide 27t 23.03, 16.35,

7H =4 et IVEd Vi, IVEY VI AleloA B4
o7 folgk Ajo|7} BAEH

oo A& §-9]3l 2}o] S Ho|A] sk

o
*
2
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o
<
=
i)
=
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>

No CPP-ACP pre-treatment . CPP-ACP pre-treatment
¢ N Mean + SD Experimental group N Mean + SD
I 25 23.53 + 4.07* v 25 23.03 + 5.24*
I 24 18.88 & 5.14°° \Y 24 16.35 £ 3.23%
11 24 24.64 + 3.11 VI 25 17.04 + 591>

Identical capital letters in a same row indicate no statistically significant differences(p>0.05).
Identical superscript letters in a same column indicate no statistically significant differences(p>0.05).
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3) CPP-ACP & o] Fo w2 n|AlAdGA =

CPP-ACPE A&3[A &2 uxw(1, II, III+H)Z CPP-
ACP A2 Z & AIF(V, V, VIT)Z BlugdlS o, 27 3
2 HaA A2lE 3 AS$-(0, VID) et EA-ez fol3t
A ASGA TR E] HAE B oH(p(0.05) (Fig. 1).

}&

2. FARIRFEOIZ 2

=

CPP-ACPO AWl =25 AlFshA] @2 v 47,
35% Qo2 ARAT 1, I1Ee] WYL W aT 2
35
30 +
= 2353 2303 2464 |
5_ 2 ]5 18.88
.a 17.04
E 20 ]’ 16.
3
255 —
-
é 10 —
-
5 == LR =
0
Group | Group I¥ Group |l Group ¥ Group lll Group ¥l

Fig. 1. Comparison of micro-shear bond strengths between the control
groups (I, II, I1T) and the experimental groups (IV, V, VI).
* : Showing statistically significant difference (p<0.05).

Fig. 2. SEM images of the control groups. (a) Group I, II: Etched by 35%
phosphoric acid for 15 seconds. Enamel prism was easily identified (X

3,000). (b) Group I, II: Type 2 pattern was observed. The periphery of
enamel prism was dissolved and the core of enamel prism was intact ( X

10,000). (c) Group III: Conditioned by Adper™ Prompt™ L-Pop™ for 15
seconds. The depth of the etched surface was more shallow than that of
group I, II (X 3,000). (d) Group III: Type 1 pattern was observed. The
prism core was preferentially removed leaving the prism periphery rela-
tively unaffected (X 10,000).
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2ol 97} F0% Type 2 Felel AW o FaT Fe7}
2 5191 1A 88e] Y43} AR o] WAUAL(Fig. 2

a, b), A7t 4 AZA A2 E g 7] HEd BdoA =
WFad 4% 287} £ Type 1 Fel vlH280)
A o2 A PAHE A Fdol BEEUATH(Fig. 2¢, d).
CPP-ACPE 273t =xg A3 749, 35% Ao
AT IV, Vel W Eraowﬂ 23 fAke A
3 a, b), A7} 724 F2A A=
e 2 FEjo] TR A Q] ARRLAl okAk

"“j“ Zlol& At (Fig. 3¢, d).

o_|>_‘,II

I"

N

CPP-ACPE 19959 /N4 o] & 7, 77} 4=
T ohkgt AlFel Hrbeo] Al

= ﬂj’_ 5315]1-4 Tooth Mousse®2H= AH&H
WHRAE A 27| 2 Wi dqid X8,
W) Bo] gy o ok el FAte] 943} 1)
7 Fe] HAHoR AME Jhesith BN A A
ﬂ‘ﬂ Alvl & B F]o] dof EA2HA =X 5 glo
S0 wet ELERE} I AGE FE v A =2
ol & Waolu |3t A& T £71EHS o] &35t oA,
AY o} 23] =¥, H A 3EIF fAG L, = F 3083t
w25 A3 2 A 2AE FHEa do.
CPP-ACPE A&3 ddwellA, 35% <lite I3

.
2HE-21 5

Fig. 3. SEM images of the experimental groups. (a) Group IV, V: Etched
by 35% phosphoric acid for 15 seconds. Enamel prism was easily identi-
fied (X 3,000). (b) Group IV, V: Type 2 pattern was observed. The etch-
ing pattern was similar to group I (X 10,000). (c) Group VI: Conditioned
by Adper™ Prompt™ L-Pop™ for 15 seconds. The most shallow and reg-
ular etching pattern was observed ( X 3,000). (d) Group VI: Type 2 pat-
tern was observed ( X 10,000).
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Abstract

THE EFFECT OF CPP-ACP PRE-TREATMENT ON BOND STRENGTH OF A SEALANT

Eun-Kyung Kong*, Sang-Hyuk Jung**, Yon-Joo Mah*, Byung-Duk Ahn*, Young-Jung Jung****

*Department of Pediatric Dentistry, The Graduate School of Clinical Dentistry,
**Department of Preventive Medicine, ***Department of Dentistry, School of medicine, Ewha Womans University

Recently the effect of CPP-ACP on early caries remineralization and prevention has hashbeen extensively re-
searched. However, there has been a lack of research on micro-shear bond strength of a sealant applied on a
CPP-ACP treated surface. Therefore, the purpose of this study was to evaluate the effect of CPP-ACP on the
micro-shear bond strength of a sealant bonded with 3 different bonding systems.

From the sound human 3rd molars, the 150 specimens were prepared and randomly assigned to six groups.

Group I: Immersion in artificial saliva for 2 weeks + 35% phosphoric acid

Group II: Immersion in artificial saliva for 2 weeks + 35% phosphoric acid + dentin bonding agent

Group III: Immersion in artificial saliva for 2 weeks + self-etching adhesive

Group IV: CPP-ACP application for 2 weeks + 35% phosphoric acid

Group V: CPP-ACP application for 2 weeks + 35% phosphoric acid + dentin bonding agent

Group VI: CPP-ACP application for 2 weeks + self-etching adhesive

Sealant was applied and the micro—shear bond strength was measured.

From the result of this study, it can be assumed that the CPP-ACP pretreatment can weaken the bond
strength of a sealant if the enamel surface is conditioned with self-etch adhesive.

Key words : CPP-ACP, Sealant, Micro-shear bond strength
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