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Figure 1.
Figure 2.
Figure 3.

Figure 4.

Figure 5.

% AH

60 Second® (Germiphere Co., Canada) .....cooeeeeeeeeeeeeeeeeeeeeeee. 4
Icon® caries infiltrant (DMG, Germany) ....occcoeeeeeeeeeeeeeeeenenn. 5
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Table 2. Lesion depth of each group after demineralization
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29 dF AANE o o] AESE 1.23% APF gel?l 60 Second®
(Germiphere Co., Canada)$ resin infiltrant #|3%<] Icon® caries infiltrant
(DMG, Germany) & AF&3th(Fig. 1, Fig. 2). A#3t¥ A%< Icon® caries

infiltrant+ Icon—Etch, Icon—Dry, 18] 1 Icon—Infiltrant® T o] it}

Fig. 1. 60 Second® (Germiphere Co., Canada); It is composed of 1.23% APF gel.



N
L1
o

NN N
gnm&ﬂan
‘

/1
o
171

Fig. 2. Icon® caries infiltrant (DMG, Germany); It is composed of Icon—Etch
(15% Hydrochloric acid, pyrogenic silicic acid, surface active substances),
Icon—Dry (99% ethanol), and Icon—Infiltrant (Methacrylate—based resin

matrix, initiators, additives).



2870 HAE X9 AES AAE F 7FE 15 mm X AE 25 mm A7 E

RE A#BY &5 W 2dol =E9A AF 35 mm X =0 5 mm 9%

AYEfoll A grinding machines AFE3Fe] 400, 800, 1200 grit =S =2 HY A
AnpskSitt.
23] g9 33 Zo] £} CaCls 2.2 mM, NaH,PO, 2.2 mM, acetic

infiltrant2] 37 o2 Yr3lth(Fig. 3. b).
A4S ALt 72 A% 1, Icon® caries infiltrantE AE3 #+2 AL

2% skl ZF Al Wts AlxARe] AAlel weh w4 EFSAL Ieon®

i

caries infiltrantE 223} th. AFEFAS NaCl 0.40 g/, KCl 0.4 g/,

CaCly2H,0 0.795 g/l, NaHyPO,2H,0 0.780 g/, Na,S-9H,O 0.005 g/,

CO(NHy) 2 (Urea) 1.0 g/lef distilled water 100 mlE ¥ o] A% 3 (Hsu HC
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QlF Bl m#slE HAHE 53 ¥FESAtHKim HE %5, 2009). MBS

Agotar AFsiet ¢ AlAS d2olM 3Y F)t 23] oo A AT

Bovine toath

\ain

Acrylic resin Nail varnish Section line

(a) (b) © (d)
Fig. 3. Preparation of bovine enamel specimen; (a) Root was removed at the
cemento—enamel junction and crown was embeded in acrylic resin making
flat surface. (b) The enamel surface was devided with nail varnish line to
separate groups. (c) The teeth were sectioned longitudinally leaving three

portions of enamel surface. (d) Completed form of specimen for experiment.



L. CLSM= o] &3 23 zlo] #3

23 A At F7F €35 vk AlEE Fig. 3. c9F Zo] EXAKT diamond
band saw (EXAKT Co., Germany)E AFg3sle] A|HES X]o}o] #HA=o0=
Aobaboivk. dekdk AlEe) sbed FE2(Fig. 3. d) CLSM (LSM 510, Carl
Zeiss Meditec AG, Germany) #%9< 93 0.1 mM Rhodamine B solution®.%

IAIZE g)b Mty SRR FA F AXAA Al 4= Al F9E

[¢]

10ufe] wi&E FEsEATh(e], 2009). 7t AlHE Rhodamine B solution® %
dAstol CLSM &9 std, 239 33t 52 A mA Ao Zeiss LSM
Data Server (Carl Zeiss Jena GmbH, Ver.3.1.0.99, Germany) ~=Z7 135
olgstel HY F v olE stk B ol 539 eAE FolY]

A4 339 AAA H5S skl

t}. SEMS o] &3 &3 #F

o
=
)

o3

[con® caries infiltrant®} B4 A Eo wE A &3d #Hz
AlBASE 4mmX4mmX4mm T7]2 ¢ 3 ion coater (Hitachi E 10108) &
o] £-3to] gold coatingdtg 12 10008}, 50008}, 100001 2] &= X|of} &3 HS

sl



3. BAEHY

i

1
-

ZA B2 SAS 9.2 version (SAS Institute Inc., Cary, NC, USA.)<

olgskslom, 3982 HAAAF te] AHAE BT flsi w74 (intraclass

correlation coefficient (ICC)) & T3} t}.

oA AFETE e Ao BAHe 23] zZlojle Al A BdEAE

Abgetglom o 7Re] Aolrt Q=EAE BT A& felaT 0.05 Stel
W ol Linear mixed modelZ #4331 2+ #7119 ML B

paired t—test Ao thal] Bonferroni WH O 2 adjusted p—valueZ

AFRR A

td
2

b
o
re



1. A+ A3

1. CLSM= ©| 3% ¥3 o] #3&

Al A 2re] A=A el 1CC7H 0.8~0.99]

A A B ke B

= -J-aL

23] Zlol= o] Hit 112.23 £ 58.73 mE 7FE dglon EAFe

80.85 £ 31.41 mo]al HAHFTL

3} th(Table 1).

.

ot

It 78.68 £ 39.54 im%ltH(Table 2).

Table 1. Intraclass correlation coefficient ICC)

group ICC
Control 0.79671
Exp.1
(1.23% APF) 0.82954
Exp. 2
(Icon® caries infiltrant) 0.89809

10



l

I 100 /m I 100 /m

(a) Control (b) Exp. 1 (c) Exp. 2

Fig. 4. Confocal laser scanning microscope (CLSM) images of each group after

demineralization (X 10); (a) Control, (b) Exp. 1 (1.23% APF), (c) Exp. 2

(Icon® caries infiltrant).

Table 2. Lesion depth of each group after demineralization by CLSM

N Mean (ym) SD
Control group” 50 112.23 58 73
Exp. 1°
(1.23% APF) 50 80.85 31.41
Exp. 2 50 “6 68 -

(Icon® caries infiltrant)

x: statistically significant (p<0.05)

11



gz, A 1, Add 29 Atz 23 zlolrt Al yEhew (fig. 4),
Zh o] mie] isk FA HALS o4+ 0.05 stell Linear mixed model
A& AASE A3 fixed effectd #o]7} p = 0.00022 TAF o2 7233t
aYa 4 ke A3 Ag adte] dish §o42 Eg A4 paired t—test

A3loll sl Bonferroni WO % adjusted p—value® AFEAG S 3o

HRT 13 AFE 2 GE2Te) maAA fAF ok AUAW, AT 13

1>

7 2 7ho] 493t xfo]= T} (Table 3).

Table 3. Multiple comparisons by using Bonferroni method

Group Adjust P—value
Control & Exp. 1 0.0018
Control & Exp. 2 0.0008
Exp. 1 & Exp. 2 1.0000

12
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(X 1000) (X 5000) (X10000)

(a) Control

(X 1000) (X 5000) (X10000)

(b) Exp. 1 (1.23% APF)

(X 1000) (X 5000) (X10000)
(c) Exp. 2 (Icon® caries infiltrant)
Fig. 5. Scanning electron micrographic images of the enamel surface after acid
demineralization; (a) Control, (b) Exp. 1 (1.23% APF), (¢) Exp. 2 (Icon®

caries infiltrant).
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A AL f71d EEWE 27 4 Foe HEFAIA Aot €l WS
QA A 7)== WL 1976'd Robinson o 2o)al] #|<tE 229 (Robinson C %
1976), At A& ZZHE o] g3t Holo] HEH 24 oo sk oy

ATEe] wuHATh AR 9T FAel AF P4 YY @ F AR
‘?i

ks #3ktk(Robinson C &, 2001). 283l 9472 AtelA oldA #HA
AFHoR F4(sealing) ¥ %24 F919 77%7F 2 F AHAlA 249 3=
eb R 9kttt (Ekstrand KR¥} Martignon S, 2004).

A el A G AL AAHH 27 Aol Aol g o

WS T2 AL AR 24 F8olloy dxl HFEYE olgst Aot

.

TS IA FARAA 9 aygoer 29 A Aqute = Qs Ho=
o] 73 =] Sl ot
2 A¥Ho|A AFEE Icon® caries infiltranty @2 AEE 7HXE #Ro=x

ik vlol ¥ (diffusion barrier)©] 2] F$19] e P E = X H2A =

Heka oA Rogo gz AEE= FF 2APd A (capillary force) o 23
o]Fo] Attt (Meyer—Lueckel S =, 2007). 7] ¢4 H299o ZZ=L AAs
Hgd ®Ho 10~508 o 52 Ales Holn, 924 Foo wye 24 23

By ¢ Z& AlY H3(pore volume)E YWERY =t (Bergman G& Lind PO,

1966), Al AA4x Fy= dxe] HF Hhe IdFs £ (Paris S 7,
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2007). AL AT FNE B 2] S R0 AAG WFAL A7) 9@
ARo} 2 ool A 7] Wl (Paris S %, 2007) AL Ea] ¥4

23] 37 Ao 24 (Schmidlin PR %, 2004), A% ZES o] $-2
2Azo g HES B AT (Meyer—Lueckel S 5, 2007).

Meyer—Lueckel 5 37% H3PO,E 30~120%3F AEst3S o 2 2dS
Az AASFA ek om 15% HCIE 90~120%3F A E3tS v ¢4 %4
A7 A3 o] Fo A #HFX HFH B} HAEsthal st (Meyer—Lueckel
S %, 2007). 3HANE, 15% HCIE Zofgxte] ZHE3l7|ole X0 FH
2okl &4k @] Qo] 37% HiPOE Hrt &3] AHE-stth(Gomez SS %,
2007). 223l 19909 Croll &2 BIE ZAks Aute] #-2 AIRE st A5t

-

7)4\0

do
et

P F5o S A4 FUEE, d8elM AREE s 2H R

N
o

B3 7|95 ApgEstojol dthal 3 TH(Croll TP 5, 1990). ¥ A3 Alg#
Icon® caries infiltrant A% std AFo=E AE o =3d 15% HCIE
AbgEte] XolE 23 A7) Wy BEE 98ke] HM S wtEA] AbEsE S
FAg e AN 2ea A 52 o FFshs ARFA ARE By

Y 0 120%5 238t MFd e 23 33ks T7HA71 Ak ekl

o

Aob S 4 W2 FFshs dA "o ol 10~100 me] WS
7} ™ (Pahlavan A %5, 1976), A3 IAFE A= 89 a7y 4% 2& A=

2A el A WA muE AR, 71EY H571 22 A IEF=

WF=t}H(Schmidlin PR &, 2004). d3 H5F+= 43 T35F, 2SHds &

olN

W a9 Aks we el oM FdsAl dEhA ofE s Aol

Utt(Paris S &, 2006). webA #lxe] AT zlo]l& FFA717] I8l

[«

Aol e Agstn, F% AS PA s glo] Badt A A



F g ZWoew dxel FRE & QU /0 F e @ AAs=d
ot Aok EW oldA B FAL b AEch AW AEUS ARE
I AGAAS W AR FHOE F7hH vlA Tl BAYJEE A 28%

A g3tojof 3trtar 39 th (Robinson C %, 2001).

=]

Lo T

fu

O Xx]
T

AFolAM= 7] AdF F el 1.23% APF gels o€t Wizt #x

#o] Aoke] @3 Aol ol sz #oh

A wE

23] zlolE 574

aFlth. Al 3] Aol A

1809 A 9 APF gel E3X A

l~>

obx| #8t3], 2007) WHEAH
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CIEAE DE I R

>~
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Qe Rl Aok mEAY 57

eatE Eol7] flElAd 3%
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A 2] AEAE dehlE Fuaels

Aol BEgke AHgatdh 23
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58.73 m, 80.85 31.41 ym, 78.68
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FAR Aol QAT oIRS Bh A8 F AYH o] wusts #3259
WEE Bho % AYs Eve $IORY A T Aokme 23

TS AaAA Ak JAE Ve &HE WEe 2t visds iy

it

(Robinson C &, 2001). ¥l HF&E o & 24 F89 60%7HA &3 ¥3Hs
arFHom 23 AeAo] lti= Robinson 59 il (Robinson %, 2001)
5 vl Ay E R

SEM= ARgsto] Ho} =&3jds ##Ed dieMdr dxd, 24w, 4

o
Hlg] o} :xwo] ®Wu} wiiiegl=dl, WHE o] =23l
FFE o] Abell thst Aol Az Fo=w

2 APeA s dds 4
o], aelal $AE o] &5k Aol7] wiimel Al AMES 7 Wl 27 ¢
F9ol ARE ALsdS wWole oA o8 AV s Aolth $X= AR
Aot Bt o v3AdE dHEhded mdE SRR Ao Ay 29 3ol
3u w2 Ao F W 1EY 7 (Featherstone JD2F Mellberg JR, 1981; Meurman
JH¥ Frank RM, 1991), Abgr Xobe] Hgd A X9 HEFdue oF 109
o o 2% St (Rios D, 2006). Z1#u Ak E g AFELS 949
dotAlet AAFE ARRE AotRu AXRE FAA SR zol7b UAlE= ¢kon

(Schilke R %, 2000), 2005 Falla—Sotelo 52 F v HagA T} AropA 9
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B A3 o
T L

S 71 %2 Felel dA ARy =4 48 5 23] AZES

P

asts] st AA AR AF $HS FAE e OFRAE HEHA g

27, 1.23% APFE HE3t o, dx F5EHS Q83 F£o03 /st 7t

M
SEME olg3tel W3 =W AW/ RIFHS BAH] g g

1. CLSM= o]&ste] 23] zlo]& =Asils ol vz, 1.23% APFI,
Icon® caries infiltrant =S 2 7FAskQlth

2. &3] Zo]& 1.23% APF<, Icon® caries infiltrantw-¢] thzo) Bl d|A &
o7 = ApolE HolARE 7 o ko] zto]7t glalvk(p < 0.05).

3. EUARIC wiEeld Wi AR mHo] S e Bl 1.23%

APF+*, Icon® caries infiltrantw 2 2443 3d ARV 9 ERALS

st
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Abstract

Comparison in demineralizaion resistance of resin infiltration and

1.23% acidulated phosphate fluoride in bovine teeth

Doo Young Lee

Department of Dental Science

The Graduate School, Yonsei University

(Directed by Protfessor Heung—Kyu Son, D.D.S., Ph.D.)

Dental caries frequently develop during the infant through adolescent
period. The incidence of smooth and proximal dental caries is high,
especially in primary dentition. But the patients may be unaware of
incipient dental caries on adjacent proximal surface and don’'t have any
symptoms until caries form a cavity. Proximal caries may cause loss of
space. Therefore if a tooth has been diagnosed with incipient dental
caries on its adjacent proximal surface, preventing progression of the
lesion is needed. To this date, the prevention of incipient dental caries
was achieved by using fluoride, using dental floss, sealant, control of oral

hygiene, and dietary management. In a new method of prevention,
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penetration of low viscosity resin has been tried in an attempt to arrest
enamel carious lesions.

The aim of this study is to compare the differences of the
demineralization resistance of resin infiltration and 1.23% acidulated
phosphate fluoride in bovine teeth with artificial caries. We applied the
1.23% APF gel and Icon® caries infiltrant on the artificial bovine enamel
carious lesion and then demineralized all samples. We measured depth of
demineralization by using CLSM and observed roughness and irregularity
of the enamel surface by using SEM. The results of this study were as

follows:

1. Under CLSM, the control group showed deeper depth of
demineralization layer than in the 1.23% APF gel and Icon® caries
infiltrant group, and the Icon® caries infiltrant group showed the
shallowest demineralization layer.

2. In 1.23% APF gel and Icon® caries infiltrant group, the depth of
demineralization was significantly shallower than those of control
group. But there was no significant difference between 1.23% APF
gel and Icon® caries infiltrant group.

3. More roughness and irregularity of the enamel surface was

observed in control group compared to the 1.23% APF gel and
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Icon® caries infiltrant group. Icon® caries infiltrant group observed

the least roughness and irregularity.

In an experiment with demineralization resistance on smooth artificial
carious lesion, both 1.23% APF and Icon® caries infiltrant group
observed less depth of demineralization, roughness, and irregularity of
enamel than control group. And there was no significant difference with
depth of demineralization between 1.23% APF gel and Icon® caries
infiltrant group. But we think penetration of resin is worth doing due to
less roughness and irregularity on the enamel surface than when using

1.23% APF gel.

Key words : Resin infiltration, Topical fluoride appliance, Incipient dental

caries, Demineralization resistance
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