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Fig. 1. FluoroBond® (Ormco Co., U.S.A.)

Aol =X3 1 AFF-HE&A3oN dFH oz Az
#8%¥ HEJ Knoop indenter® &3t Tukon
microhardness testerg ©]-83] vIAAEZE S48t
o] KHN(Knoop hardness number)o-2 #itsta]
thael AZAE dAld Badhe ulolth

0. H7ME 3 2
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AFABE 93 I TAR £2FAE WL
2 A#EE 9 gylol o] gla XolAFelv &
3ld| olgtEx] ¢ 1127]¢] X|ol& A RRE AHE
3lod, WX 2] 3 BAE o] EFE A AT A 3
ZAL o] 43t E4U THA gL AW dAubA
2 ARG 3 A o] g8 g7ix AAED)
HAs

B4 fd 234 AAAZE FTHIL AUk
38 FluoroBond®(Ormco Co., US.A)E AA 891
(Fig. 1), Optilux 400 (Demetron Research Co,,
US.A)S 3333 FluoroBond® & 282 913 7}
Al ZAP| 2 AHE-SF T

B4 #8 3589 € AVEEE 238 AA4
9l FluoroBond®7} &3 nl4 Az vX & 48
Aoz FPsly] 8 AT+ Lq Ay
2 AAA ] FFo wel b3 2ol e Ter
FHReH AF¢248H 22 Sodium tripolypho-
sphate (STPP")E A}-£3ic}

* :0.1M Lactic acid containing 0.2M Sodium tripolypho-
sphate, brought PH to 4.2 with adding -sodium
hydroxide
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Fig. 2. Monitor and Tukon microhardness tester
equipped with a Knoop diamond indenter
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Fig. 3. Measurement of microhardness with a
Knoop diamond indenter
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Table 1. Microhardness values (Mean=Standard deviation, KHN) of the different groups according to enamel
depths(unit=m)

C (16) 26991728 3238+158 3324% 89 338.0£10.7 3375%10.1 3387+ 73
N1 (16) 2248429 28861344 3146+26.3 32651359 337.1%411 3378353
L1 (16) 22551497 300.3+20.8 3241£20.7 3351+204 353£171 361.2+159
S1 (16) 24371453 3027447 3238+31.6 3315387 3151408 36391583
N2 (16) 20751490 20621470 27721374 305.7£40.7 3131+429 3330+47.7
L2 (16) 230.3£61.6 305.3£51.2 331.8+443 3581£322 U82+417 36321292
52 (16) 2358+42.3 28131216 3236+244 321.6%19.1 321+224 3421£2716

N: Number, KHN: Knoop hardness number

A3} RAote] BAAFETD AAG=E AXAAY m. KA

AEEAL test screend] Y& AZE gojgl
Tukon 23 program(Wilson instrument x-ray
auto-transversing system, version 2.2, Rmsoftware
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ZE oo de X, Y FXE 022 ZHstn 1
oo A= dtFd dvd wEsS 7= U
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Zu)7} ¢a W 200g9] dtEo R 1027 AL 7t
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programe] Z o] & Q1A 3] Knoop A =X 2 4tA]
A FA o2 AF & 50mItH o2 300m o]
742 Alg3te] Knoop AEXE S84 oldf 3
Fo2 Qg X BNt oE 4 gl Wi
o A2A 2= o)FHA F3 5 HFig. 3).

3. BAAE .

dojZl Z+ AH viAA T HolElE BAZE
2331 SPSS/PColl 133 ¥ 4 #9) WFE o)
o W& nAAze HEd EFHANE A&,
LA FEAEAN (one-way ANOVA)F} Tukey HHH
o o3 HEA ol ©E 7 T ARz Z
78] HEA Zold b vAAEE Hadle B
A fo4d 958 AFA
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1. H2E 2000 [IE 2 22 OIM&=

Hdd Zold wE 7} 79 vAAE BHX9) X
FHA = Table 13 2t 2 & 25 50mol A F4
o] uAAEE HAoH, 200molN Hze FXE
HOl 1272 A3 RETFIA 300molr H e
FXE Bt EI 12, 2T AL RE Fol|A
HFA o7l 7184 wet nAAEA T F7ts
pey=

2. B Z0I01 ME 2 =22l OINZEE Hin

HYE Zold g Z+ 79 AR Hlue
Table 28+ 2t} 2E 7oA 50/me}t 100-300um Alo]
de EAGHCE {93 AolE BTt (p<0.05).
=3 S272 100me}t 150-300um Abe], L13t2 100um
3} 200-300im Abo], N172 100ms} 250-300um Alol,
N27-& 100/} 250-300m, 150ime}t 300im Abe], L2
7 S1EE 100me} 300um Ateloll FATH o2 &
9Jgk zpo]l 2 BPT} (p<0.05).

3. 2t Z22t0] A Z0I0 UE Hiu

7 23] WFE FHolol M uAZE HaE
Table 3% Zth. N2Z3} CZ, N2Z# L1, N22%}
S1Z Atol el 100ims} 150imell X, N2 N1, N2
3 S2T Abeldl 150melM BAGHLE frofF A
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250 A ax b c* d*

300 A" ax b ok ok e

A all groups, a: S2 group, b: L1 group, ¢: N1 group,
d: N2 group, e L2 group, f: S1 group,
*. statistically significant (p<0.05)

Table 8. Statistical evaluation of microhardness
values (KHN) between the groups according
to enamel depths

Gow C NI L Sl IS 2 N2
C

N1

L1

S1

L2

S2

N2 a'p b ap &y abe b

a: 100ym enamel depth, b: 150 enamel depth,
¢ 200um enamel depth, *: statistically significant (p<0.05)

ol R (p<0.05), N2FH L2F Aloloh 100um,
150im, 200mel A BAIGALZ {93t 2ol & B
o (p<00s), 1 Yolle & F7hel Aol YAk
(p>0.05).
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F78Y £ AEEY 3¢ AAA2 g2 AN
Ao vla] 827} 500 7A] A4 fElHe Aoz &
#7 BF; (Boron tri-fluoride)A A %! FluoroBond®E
AHg-dtel Y v AR e 2po)E FstnAt 8k
=4 3% FluoroBond®S X33 24133189 28
o Wg Az AolE FHsle ATFE Heslelg
AZHE e,

=3 Wilson52 e Bl AR ARARZ
50-75m A Ae] WG g3 s@R¥e]s] w R
3 ARNATE 20mS 2 200m7tA e} FFA vl
NAEE &38t 471 f85 € elastomer} H
A AR Z) v E G dsl A7 A, 20
m(296.81£29.8)o| A N Z7(26291264) 80} o et
¥ YA Zoldle datolst glttn dE
), 20moll A H#FAo] o GdaRE olfe Bl
o8] FAU Aol dAHer FargozA Hal

594

CIA WA 29 55, 1999H

A F9 o 37} AAdAY B3R L FE
o] B47l fElg e g A4S Hold 4 gl B
o] FAHr| wjFolzgtn AHenUrt £ ATl
Ak Zolo wE AR 2  EF 50mol Al
A4 UAAEE BGoH, 200mlA He F3|
2 19l [22< A9 LEFA 00molA] Ha
9 $X& 1Y L2, S27E AT ZEFAA
Zd o7l U184 wet vAAEAE S
o}, a2y L2F 200mE A 9§ 50-200m7kA] o] 2
239 2 AEdd AT BF 27 1
Anc} o dusiA 23 WilsonEP A7 4
utel A9E HYed ole AT 8 o3 o
g g2l Aoz Ayt

AR AFAel Zolo] g nAAZ oA
292 AA WFAZ2FdA PadoldAAAY v
A=} 74 Bk, 400, 800, 1000m3:olA =
AR 748 Bolu aF HAF oz Frlete 3
2 W32 2000mEolA HUAE BAvk 313
sy, 2 d79 A% 293 4gzdo] 5ddAE
Az o} FH AT 3R g2 ColAN HEE 2
ol7} Z71g ol wel PAA =X} M AL HF
2 Zol7} Zlgtel el nNARs} HAAHeR F
Mdtta & 7299 fAkg 2As B AeE 47
A

F3 2 AFoa Y ol wE nAAEE
vl wal Bl E Foll A 50ms} 100-300im Akolel &
AgAoR §o3 o8 B, S279 100mst
150-300im AFo], L17¢] 100ime} 200-300um Akel, N1
9 100met 250-300im Atol, N279| 100imet
250-300um, 150imet 300mm Ate], L27 S1v-9] 100
mS} 300im Aol A BAITHSZ {3t Aol E K
gt = dAe 4d =A30A 100m7A] = < F
9] 874 o3 HFFo] &g EXTHES] 50imel
A A, 2 o] AoldAe drE dFe A
=

F%38 2 A71Eed w4 AAA ] g A
o}$-2 oaaIE FHr dd A Ve WPH
n 73 st AF-AH A Lol E SRS 2
A7 333438 AAATQL2mI ANEEE 2F
& AMAZT20m) EF AR ol el Zo](508
me FAEIA T, AAAE =XA] Za AT
godont &2 vHHA T Aol (47.92m)E °lE &
3} vlwete] BAGHOR fog AolE HolHA
AR Aevz ol AMAE o524 oA &FH



Vol. 29, No. &6, 1999. Korea. J. Orthod.

7F itk B9tk B A7 E ol F-d AR & §1R)
BT AT LAl g AP g NIFo vls)
FEFH LD 2 AMFEIS) AAA T LT A
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AN FE S0mEH 2 300m7tA 2] Wd ngAs
E A7) W Fol H a3ty 23 g94E u|
W7l E APt AZ4EY, o] Haslr] A
T BT B Zo|2 A EEsld nAAEE 2338
Aol 48¥ Aoz A7, o Yol e A
He| AF A4S g AZEE vhksste] 1 xjol
g THEdte Ao o ¥ Aew A
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< 100, 150mm, 200melA, A7tE8d A E
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e AL oguin A4y, oet L2Fe] N2T#
100-200mel N BAEAL] felgdol ey S2F
£ &2 100mo AT N2 4849 9948
HQ Ao Hol B Ad 2A0RE #33 wA L
AAA7E A7te8d nye A8ART 94 &
Bt Boh 3k Aoz Ady,

s FHNE o B4t FElHE Y e A4
A7 H2d 232 8E X2 BEske A9t o)
&= Bt oo g A7)ty A A
Hue ol & uzlgh o)} B AT =3 YA
AFFA LAl AFA o2 oA Ao
Hoo g g ol Had ¢ e A7 28
o8 AZ4H Bt 58 AT g2
AHE A & AAA Q] Ado] APl 2 A
o2 Az,

o )
<0

v 8

2 ATe a0t fElde 288 AAA Y e
A 23 g e AR ERS B3 dEAe
2 73] Y8 Atk ol & A 112709 A
ol 7709 Fog Ura AFuUE Azeg e 4
Ao T 5T (L1E, L27) 2 A7E8d (S1
#,523%) 234 A2 FluoroBond® & 2890l
T2 AFA Aol AEA oz A ¢
8% 4¥79| Knoop indenter® ¥ Tukon
microhardness testerE ©] &3] n|AAEE 4%
3 ©] & KHN(Knoop hardness number) 2.2 $4}s}
o o3 2L AHE A}

1. {22 ol fE nAEEE BE
olo| Al HAR L, 200mel X FH 1}l L2273 A el e
EETY 300m AololA Fae FAE Hgon,
L2, S27& A &3 REFAA HEdE 2ozt 371
goll e vAAEX = F7HE AT

2. 3588 2 AtEdd 3§ A ¢ BF o
3% Xolg-Ad AYdte AMEHE X1
ARy BATA] F94L AT (p>0.05).

3 Y w44 WA= HHE Zo] 100,150
@200l A X okg-2 A AAF A7 ATt
(p<0.05).

4 A7VERE 8 AAaAE H3EA dol 150me
A Zol-g2 A AA a7t AT (p<0.05).
5 FeHY & AAUA 2 ASEE g
AMA T Atold] MFE &3] g &7 Aol

AR} (p>0.05).
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- ABSTRACT -

Effect of fluoride releasing orthodontic sealants on enamel
demineralization in vitro

Hee-Sang Yang, Kwang-Won Kim, Young-Jooh Yoon

Department of Orthodontics, College of Dentistry, Chosun University

The purpose of this study was to evaluate the effects of fluoride releasing orthodontic sealants, Light-cured
(Group L1&L2) and self-cured (Group S1&S2) FluoroBond®, on enamel microhardness under artificial carious
solution in vitro.112 extracted human premolar teeth were collected for experiments and divided into seven groups.

A Tukon microhardness tester equipped with a Knoop diamond indenter was employed to determine
microhardness, Tukon 23 program converted the number of microhardness into KHN (Knoop hardness number).

The results were as follows:

1. The microhardness of enamel depth of all groups were the least at the depth of 50m and that of all groups
except L2 group, the greatest at the depth of 200/m, were the greatest at the depth of 300im. And as the enamel
depth of all groups except L2 and S2 group increased, the microhardness value also increased.

2. There was a little preventive effect in enamel decalcification both light-and self-cured orthodontic sealant
groups, but had no statistical significance between the groups(p>0.05).

3. Light-cured orthodontic sealant groups had a progressive inhibiting effect in enamel decalcification at the depth

of 100pm,150(m, and 200im (p<0.05).

4. Self-cured orthodontic sealant groups had a progressive inhibiting effect in enamel decalcification at the depth

of 150m (p<0.05).

5. There was no difference of the anti-enamel demineralization effect between light- and self-cured orthodontic

sealant groups (p>0.05).
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