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Mounted specimen

Fig 1. Schematic representation of tooth sectioning and mounted specimen.
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Fig 2. Confocal microscopy images of each group. Note that the gray area indicates demineralized enamel
and black area indicates sound ename! (£, Enamel; DE, demineralized enamel; S, sealant: R,
resin). A, Confocal microscopy image of Group 1; B, Confocal microscopy image of Group 2: C,
Confocal microscopy image of Group 3; D, Confocal microscopy image of Group 4.

Fig 3.

Demineralized Enamel
Depth{m)

Table 2. Demineralized enamel depth (um)

Group N Mean SD

Gi G2 G3 G4
_ Group

Graph showing mean demineralized ena-
mel depth (um).
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ol ¥ e Hahl 23 A AUE AN =
7t i3 g3 A o 971 A Lol ¢

12 474 9.8

1 B

2 12 61.8 6.1 A
p < 0001

3 12 139 46 C

4 12 8.2 18 D

N, number; SD, standard deviation; ANOVA, analysis of
variance.

st WS JAA T AHE ¥

paste type®] Phase T~E o] &3l XWAe] & 9
Y4 @3l s vlws) HSith

etz 9
HArlE g o] &
gle] ZFats By 2T n AR Z3es Wy



Vol. 35, No. 1, 2005. Korean J Orthod

e

3

>,

off md 3O
2
B
o mi
&
o
¥
b
B
e
=
©

I\
&

_O‘L

2

_—ﬁa o
) rir
Mok QH
i

O

o

o
oo 2

(-

_O‘_XL

k4

i
o ot oX

N

So
-
ol
sy

ol
P
jubil
=
o
w o it o

2
D)
=3
LN
o

Moy

<N

S

>

P
_);L

r [

=

o

o

aly

B,
o

th
r

-

AT
offt
1o
A
L
rob
>
=
N0
o
o ¥o oX

)
Oft

£

£ 25
RN

o
o 2 g
Mr o jo RIoso BN oft fR M1 o f O oo

o 1o
_&
o
B
o
v 2
&y ol
o MY =
e
g
e
(S o <)
ofl f
ool ¥

e} O.>L__4
st i How
4

o\ #
I rlo
)
2

mZirXL
o o
& L
0 %
o8

[

o o

o,

|

ey
obf ¥

A]—z‘ﬂ_u]ﬁg

o
EEEEIE

w2
o,

14
rir

o 2 to
offt
>

)

by T L2
o

o pueopok
O ml

g e
T
>

i

4

>

i

B

)

lo

2o e W
e
A

>~
>,
2o
o

>~

>,

ox 2L 1o o

\

1%

it

9

4

o

b1

o

+
P oz
N, N

o
1o ox M
o Mo
rlo oft

s
4 =
E
o
iy

a7
—
m
(
e

B
2
=
AL
rir
o
=
9,
o
<
Su)
=
e
o
I
o
il
rlo
o 2 oox RO

o rx
SUob of
o

o
sl

lo
e
b
i)
-
30
fo r
A
&,
ot
DY,
o, iy
o
e Mo
o &
¥
o,

J o

b

2 dAFdA e AEAAY 7
’3}711 A2 717] %’4'5}04 HEx]
AEAR =2 3lo] ¥
%MM =S Al-éﬂ&—% A g ol
A3 257 sl Wakd A
of ¥rjsti AHENES HH3A An
Al Awg opfd Aaha] g3 <l
Aol &3] A7l 27 Group 12| 3% <
B 474 m=z ASHATE 29 ZJotol A
E FEAA E3ld WEE dol: %xo—
40-80 pm AEE 2 At 3 Arends 59
ok frAbetich AbA & @322 Group 294
#H Zlol= HT 618 mz A2 o]
Group 1%.t}h €37} t] Zdo] #&EHYUE ¥
o R A E27 ol FHE A5 3
o] galEa 20 mrtA] thEAe] Edo
B el A A] AR A

1~> (i
g
=
ol gl

0
ox -
12

v

O.\.u

=

2

©
< & =
7

ot o By M e

o-3

Oko
e o

i O_O‘dmlogzg
>~w_|QJ.‘Q‘
&y

i)

>
o i oH
ol HY
2, fob ] oo

v

F

Q Y Y @ O Mk

m
oft mE o fob

i
= I ox off ﬂlii 2>

-

2o o mlo AL gz B

.
i

e B

o

olN

N

X

>,

Y

1_.1_:_]: Bﬂj = [e]

W Arxe g 7}%@0] AABE G3 7bs
e Eol7] flaiA AdRAE Aue] Azt 288
Aoz YzEy

g A wl AHE =% T 23 A7 Group 3
< g4 Zol7h 139 m= et Group IJJr Group
20 Wlal AA3tA ZHaF AT Frazier 2 Eet

S A

a3 AdE g7 Bl F98 488 45
[0%71A &7t duE-S Badd 3, Banks$
Richmond"= B}l 23 Ao #3538 AUEES
T¥3l3 no mix typed FREA oz B & F
Zate] WA g@3)ddt g8 A3t e, A4
E9] FHd wel Zolr} shrlE AT gy &
H7F P Ao R Haskt) = Ak
¥d AUEJ} AFEE$do] AUE FAATA
27 st WelEtez e
ghx Bl A2k Al Abpalo] ot FojH T B
gk Bako] B
He AYE #gHer TE3}
Fol Helg AAAM & J% Gelge %
o oJstdl wAA R F Yehte ”é%"él 2o
o A B el A&ZoA e teg A&
Zo] ARE Y7 RXxe g3 B EFo] o
gz} Azt

9  Chistopher £%2 A4 &zl A no-mix
=}
2}

= =2
typed] AHANOR BeAE R4 T BEHY 4
AEZ mudel agAa AT 938y o42g
getog BEEe, AUES £2g 73} ¥lm
2 71 AR frelde] gl B AT Auslel
Aol AUE BE A B ogor A dAiFH
AREe vk

3ta 2382171 Group 45 A E Zol7t 82 mz U}
ol A FAtA A Aol A A g ]
Ao| #d3 ko JuE BoE XolE Adst

a"@% ARRLAL AL 10 yme] AFR-2] Zol7} L}E}Uﬂ:}j_r
A= v B Adoa] BaEE A= = o] e

M- =i il
ﬂ%%‘oﬂ o1k @) 597} oy} 2l -Hr;q; BE
A &g 379 <lAbel ofa AR E 29)7L fAe]
Aoz A7k vepd w48 FAdes Bet
A A A YRR Hole AN wPAE Al E
3o JEFS B @A AN W F Hep

N
~1



Holx FRoZ w2E (UL XA A &
Bl FHFatr] wf &l *éFﬁE #2o Abgol WP
23 A g3} §lE Ao AZEn

Bl A3 e A 23 1 v 4
AEZF TFHA] 42 no mix typed] HZHeZ AHE-
o] 7t AR FAAM ) FA F Lot F4
u golel, #4 oj&go] &2 4 4§ no mix
typeo Hla] xFo] EsAT HHEV FHd
two paste types] i8-8 @Z}Eﬂ £ AHg3HE Aol
Mg 23 FdA L 2o A4dn.

£ Fge Bl BEa AleAte Aas
A3} o) &H 3 53 AFuPgA] F2E 98 28
# R AEe Pl oatd AAUE RS A
S5t HEE PRIeo] HFE 23 o
o fE @ Aoz Az

2 A7e a2y nAd AT 38 4
o|7] W&o 2 ol AHHE B5E g 4
EﬂE"ﬂHE LT 2t Ve eAd A% 3714
d dvrt Westthn AA4EG, B £ dFe 74
W 874 BEstA AgstA xd AP dTo)7]
& FAWAA Bl SAHE A= AT 44
E mtr Ao et F7t4Ql A7t desita
Aztd.

2 B

wE Hepll & A AHEEE HEAA F two
paste type 12 AAE #A 2 go] WP 3o

A E S GobRr] Hdte] A A] 36& T,
AR 3 AYES E¥H & AYE EX F g7
HolAESE Z¥3 £o 2 o] QTes 29
g3)A1A @39 QolS 23 ¢ vlwalo] g 2
IE A

1. g3)" Hade] Ha Zole 474 m (Group 1),
61.8 mm (Group 2), 139 mm (Group 3), 82 m
(Group )& Vel

2. 452 T 1gg3| Yo x&HE= + (Group 2)

2 A2 glo]l x&2HE 7 (Growp 1) d B3 &
8 dork o Ze Aoz eyt (p < 005).

3. AR T AHE Y& =EF F (Group 3) &

AMRLA glo] =2HE T (Group 1) oy AbR2
% wEH e T (Group 2) 9 ¥)3] €3¢ HFd
Aol7} FeAd YAl #ZAEAT (p < 0.05).

l

48

CHRIAR| 864 15, 20064

4. ZFYA oz 2 T (Group 4) & H22 23

7} A9 FEIR eksie.

oliel d7ARE RANE A A 28 s
Zol7] flaA maldl B3 A AAE 39
7§83 AT

e
=X

FdNRE

ror

1. Newman GV. Epoxy adhesives for orthodontic attachments: Progress
report. Am J Orthod 1965;51:901-12.

2. Reynolds IR. A review of direct orthodontic bonding. Br J Orthod
1976,2:171-8.

3. Gorelick L, Geiger AM, Gwinnett AJ. Incidence of white spot forma-
tion after bonding and banding. Am J Orthod 1982;81:93-8.

4, Diedrich P. Enamel alterations from bracket bonding and debonding:
A study with the scanning electron microscope. Am J Orthod 1981;
T9500-22. o

5. Gibbin FE. Control of caries during orthodontic treatment. Int J Orthod
1937,23:1205-11.

6. Bloom RH, Brown LR Jr. A study of the effect of orthodontic appli-
ances on the oral microbial flora. Oral Surg Oral Med Oral Pathol
1964,17:658-67.

7. Gwinnett AJ, Ceen RF. Plague distribution on bonded brackets: A
scanning microscope study. Am J Orthod 1979;75:667-77.

8. Buonocore MG. A simple method of increasing the adhesion of acrylic
filling materials to enamel surfaces. ] Dent Res 1955;34:849-53.

9, Gwinnett AJ. State of the art and science of bonding in orthodontic
treatment. JADA 1982;105:844-50.

10. Luescher B, Lutz F, Ochsenbein' H. Mlcroleakage and: margmal adap-
tation in conventional and adhesive Class II resmratldns J Prosthet
Dent 1977;37:300-9.

11. Wang WN, Trang TH. Evaluation of the sealant in orthodontic bon-
ding. Am ] Orthod Dentofacial Orthop 1991;100:209-11.

12. Shannon IL. Prevention of decalcification in orthodontic patients. J
Clin Orthod 1981;15:694-705.

13. Ten Cate JM, Duijsters PP. Influence of fluoride solution on tooth
demineralization, I Chemical data. Caries Res 1983;17:193-9.

14. Geiger AM, Gorelick L, Gwinnett AJ, Benson BJ. Reducing white spot
lesions in orthodontic populations with fluoride rinsing. Am J Orthod
Dentofacial Orthop 1992;101:403-7.

15. £, o] %53 Bracket 3] 23 F3d X9 23] £ /40
A #% 97 ALY A 199525:165-74.

16. Frazier MC, Southard TE, Doster PM. Prevention of ename! deminer—
alization during orthodontic treatment: An in vitro study using pit and
fissure sealants. Am J Orthod Dentofacial Orthop 1996;110:459-65.

17. Newbrun E, Timberlake P, Pigman W. Changes in microhardness of
enamel following treatment with lactate buffer. J Dent Res 1959;38:
293-300.

18. Glimcher MJ, Mechanic G, Bonar LC, Dannel EJ. The amino acid
composition of the organic matrix of decalcified fetal bovine dental
enamel. ] Bio Chem' 1961;236:3210-3,

19, 343, w74, Stookey GK. W9 42 o]4a H3d +4 ¥
ABst Hot T«H?&*‘r‘”ﬂ?ﬂ‘i}ﬁl?ﬂ 1996;20:431- 40.

2. 43, 9714, Stockey GK. 91594 HFdd dF &
E7} R 1996,20:1-10.

A%



Vol 35, No. 1, 20056. Korean J Orthod

21. Gonzalez-Cabezas C, Fontana M, Dunipace AJ, Li Y, Fischer GM,
Proskin HM, Stookey GK. Measurement of enamel remineralization
using microradiography and confocal microscopy. Caries Res 1998;32:
385-92.

22. Gomez SS, Stookey GK, Schemehorn BR, Wood GD. Estudio in vitro
en caries incipiente sobre biodisponibilidad de Fluor de cuatro denti-
fricos diferentes. Odont Chilena 1991;39:73-7.

23. Pioch T, Stotz S, Staehle HJ, Duschner H. Applications of confocal
laser scanning microscopy to dental bonding. Adv Dent Res 1997;11:
453-61.

24. Todd MA, Staley RN, Kanellis MJ, Donly KJ, Wefel JS. Effect of a
fluoride varnish on demineralization adjacent to orthodontic brackets.
Am J Orthod Dentofacial Orthop 1999;116:159-67.

25. Zachrisson BU. Cause and prevention of injuries to teeth and suppor-
ting structures during orthodontic treatment. Am ] Orthod 1976;69:
285-300.

26. Mattingly JA, Sauer GJ, Yancey JM, Armold RR. Enhancement of
streptococcus  mutans colonization by direct bonded orthodontic
appliances. ] Dent Res 1983;62:1209-11.

27. Zachrisson BU. A posttreatment evaluation of direct bonding in ortho~
dontics. Am ] Orthod 1977,71:173-89.

28. Geiger AM, Gorelick L, Gwinnett AJ. Bond failure rates of facial and
lingual attachments. J Clin Orthod 1983;17:165-9.

29. @gaard B. Prevalence of white spot lesions in 19-year-olds: A study
on untreated and orthodontically treated persons 5 years after treat-
ment. Am J Orthod Dentofacial Orthop 1989:96:423-7.

30. Valk P. Enamel damage resulting from fixed orthodontic appliances.
Excelsior Haarlem 1987;90:256-63.

31. Pgaard B, Rolla G, Arends ], Ten Cate JM. Orthodontic appliances
and enamel demineralization. Part 2. Prevention and treatment of
lesions. Am ] Orthod Dentofacial Orthop 1983;94:123-8.

32. Hicks M]J, Silverstone LM. Acid-etching of caries-like lesions of

2 Al MBIE #Rl0| BYA Yo

o Ox|

rr
02
ook

enamel: A polarized light microscopic study. Caries Res 198418
315-26.

33. Hicks M]J, Silverstone LM. Acid-etching of caries-like lesions of ena-
mel: A scanning electron microscopic study. Caries Res 1984;18:327-
3.

34, 739, Ko} AxA v|A AT BF AT WAGEA 197513(1:
17-32.

35, Watson TF. Applications of confocal scanning optical microscopy to
dentistry. Br Dent J 1991;9:287-91.

36. Duschner H, Gétz H, Qgaard B. Fluoride-induced precipitates on
enamel surface and subsurface areas visualised by electron micro-
scopy and confocal laser scanning microscopy. Eur J Oral Sci 1997105
466-72.

37. Zucker RM, Price OT. Practical confocal microscopy and the evalua-
tion of system performance. Methods 1999;18:447-58.

38, Arends J, Schuthof J, Jongebloed WG. Microhardness indentations on
artificial white spot lesions. Caries Res 1979;13:290-7.

39, Garberoglio R, Cozzani G. In vivo effect of oral environment on etched
enamel: A scanning electron microscopic study. J Dent Res 197958
1859-65.

40. Hicks M], Silverstone LM. The effect of acid-etching on caries-like
lesions treated with stannous fluoride. J Dent Res 1983;62:783-8.
41. Banks PA, Richmond S. Enamel selants: A clinical evaluation of their
value during fixed appliance therapy. Eur J Orthod 1994;16:19-25.

42 Christopher JW, Martin W, Alan JB. Effectiveness of a fluoride
-releasing sealant in reducing decalcification during orthodontic
treatment. Am J Orthod Dentofacial Orthop 1999,116:629-34.

43. Hicks M], Silverstone IM. Internal morphology of surface zones from
acid-etched caries-like lesions: A scarning electron microscopic study.
J Dent Res 1985;64:1296-301.

44. Hwang HS. Indirect bonding techniques in orthodontics. In: Hardin JF,
ed. Clark’s Clinical Dentistry. St Louis: Mosby; 1998. p.1-19.

49



50

~lE, o718 | CHXIMAAI 352 18, 2005H
- ORIGINAL ARTICLE -

The effects of a sealant resin on enamel
demineralization in orthodontic bracket bonding

Young-Ah Youn, DDS, MSD.® Jin-Hyoung Cho, DDS, MSD.® Ki-Heon Lee, DDS, MSD, PhD°

The purpose of this study was to evaluate the effects of a sealant resin on enamel demineralization
In orthodontic bracket bonding. The forty eight extracted sound bovine teeth were subdivided into
four groups and treated with Phase II® (Reliance. Itasca, Ill) on the surface. Group 1 was nhot
treated. Group 2 was acid etched with 37% phosphoric acid for 30 seconds. Group 3 was applied
with sealant after acid etching. Group 4 was applied with resin paste after acid etching and sealant
application. Each group was demineralized in artificial caries solution. Demineralized enamel depth
was measured by confocal laser scanning microscopy. The resuits were as follows: the mean
demineralized enamel depth was 47.4 wm (Group 1), 61.8 @ (Group 2). 18.9 wm (Group 3), 8.2 um
(Group 4): the demineralized enamel depth was increased in Group 2 than in Group 1 (p { 0.06):
the demineralized enamel depth was reduced in Group 3 than in Groupl and Group 2 with
statistically significant differences (p { 0.05): and demineralization in Group 4 was very little.

The results of the present study indicate that sealant application is useful for reducing enamel
demineralization in orthodontic bracket bonding.
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