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Enamel Microabrasion2 Algist Hatalnt Ste||Zle| MetZgiad T
2714 - ofalLH - olaE
Mg X2 g} Lolx|#etwal 9 X A4
—— IEEE
Enamel microabrasione g4} dukA| & Ab&3le] % °]— G A A ez, 1 o Pkl E3d =38
¥}, Enamel microabrasion®2 ZE o] X & 7}ed AL oljug Zlo] 2L ALl microabrasion Fo%
AAA 3 G AR Z B3 By RS A8 528 Ao] @A

B Rolgint. ol

#A3E 2FAA thermocycling ¥ AHAFP =S

F20{ : Enamel microabrasion, %A

£ A9 52L& enamel microabrasion®] ¥ F A17to] Mg tig B3] AT X =
H AR A ¥ W2TE 1F22 891, 18% A} fine pumice?]
2 Aol 524 5, 108 44N AL 242t 2, 3702 Tk 10% G4 Aohel ERE
gear reduction handpiece® 20%4 5, 103] A&7 RS 242} 4, 5oz gt o7)d 37%
ZAe thea 22 A2 Atk

A=

1
Ly

Od -sk—o- 2z /\}

E£%E2 hand applicator

21 7]1”d¥F PREMAE 10: 1

Qitow §2 & b

-

1. 270} 7V & ARA=(24.36+3.34MPa) 5 YR T, 3370 7PF ¥ AR5 (19.35+3.43MPa) & B3
o ARAFEEE 2)D5)1)3 79 £AE Zasigr).

2. 272 179 3T} BAgH o2 YA B AR EE YEREATHp(0.05).

3. €47 pumiceZ enamel microabrasions Alg & 2, 377 PREMAE AH&-3 4, 53 Alo]dlE 93 A7 Ee]
Zko] 7+ 1A TH(p)0.05).

4. 3R AL A, adhesive failurex 3, 4204 Ve, cohesive failures 1, 2, 3, 474 F2AF Yt 5 A
T mixed failuretto] #2= AT}

5. SEM ##o|A, 442} pumice® enamel microabrasiond A& 2, 37 A% QAo 2 BAE A7 v 58 FH
Fol BEEY L, PREMAR Xel@ 4, 520ME 153 FA oj#2d dg o] A2HATh 2 29 AL 9l
oz BAANZ thiolE AP Q) AR Fo| gelokito] BAYY M, 71+ WTHE Ajo) 7} §1%ith.
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Aolel Uehte WAl thoka Bals 4 ARGy
& 27 9 AT WY FAoR e 5 k), 99
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porcelain veneerg A3l Htl HEZHOZ X|o}F g3l
A% 7Fs3d®. 2 9o bleaching® AME-E 3 Qb ®, wr}
& i< enamel microabrasione A} Al S ALE-3)
2)ofe] AL A A s &2olt)

McCloskyel &38l#""2 1916@ Kane©] “Colorado
Brown Stain”, &, fluorosis®] X & G4 2L AFR31Y
o v dabE 2e MRS TG Agsle A ge
A F# AL gl As del Al4EA £ 19849
McCloskye 18% HAHE A4l cotton pelleto2 HPA S &
Ay WA E 2 8d 1, 198649 Crolld"»} Cavanaugh&®"
18% A4} fine pumiced 412 EFE-E wooden sticke 2
HAAE 2o A g8t g AP ko] B4 2hgu A
niAlo] ofd £2 HFA] VAR AAE AuF o] &4
Croll enamel microabrasion®] & gt},

@A microabrasion®] €22 $£7kx]7} itk A HA WY
< 18% @A fine pumice® &3l hand applicator®
olE AW AEA7]= Aoz, F WA HL 15% Atz
dAutAle] EFE9 PREMA(Premier Dental Products,
U.S.A)E 10: 1 gear reduction handpiece$} 37 A}&3}
< Aojth,

a8y, 2 53 g3 1354 Z997] i), e &
Aol enamel microabrasion® 2| & 753 AL oht} =
Aol Zol microabrasion®te.2x= AA7} E7tE A
Croll—"— B BHAE AEE B AL ;’J%‘ﬂr“” ®,
A8 F ¥ 8L diamond burE AHAIs] A2 H

%@% 271 ¥ etching® AL FHANY. 1894, 3|4
AT E ol 48 FrMH s WRAS A ¢ AS

enamel microabraion®] @&l thgt B3| 719) A ¥ n)
Ae 9L A9 dFE vl gl AAfolnEY Axe

Table1 Pretreatment’of dn‘ferent rou s(

1 Etchmg with 37% phosphorlc acid for resin bondmg(Control)

enamel microabrasion®] WHI H&3 71 HFA st
3R] AGAIA T v)X = TS 2AR thie (A
< Aol Bk vlojth,

I.A7xZ 3 LU

SAHE, Aol £4e] gle A t7AY FHE F4
g 2712 Aehfo HEde] upgEo g FHEE 80X 20X
15mm®e] o}28Y #H E&) wjEdct. A7 3.5mm ©]¢
o] #wo] wr5old wi7lx] Hard Tissue Polisher(Struers
Dap-V, Denmark)& AH&-3l 800, 1200 2 4000-grit sand-
paper® =% H¥d & drgitt,

ol2] gt Al H-E 607 TrEo] 22t 12714 57 o2 YRl
THTable 1).

Qito g BAS] A, o AlAE 7t FollA] 1Y g o]
5 1071 = gold coatingd 1., 15kVE acceleration voltage®
FAPA AR 7 (JSM-840A, JEOL, Japan)& A3 ol&
AlHe] Had RS 1,000019] wi& 2 T

Z+ 9 YA 10482 AAed A FHe] adhesive
(Scotchbond Multi-Purpose, 3M, U.S.A)E =¥3 % 20
27 F5AA L, A7 3.15mm, °] 3mm2] moldE AM-
& 5g#%(Z-100, 3M, U.S.A.)-& o] 313 4034
FZHAIAT

BE A|HE 5~55T Alo]olA AlFAIZE 3022 thermocy-
cling& 1,2003 A]#38 & Universal Testing Machine
(Instron, England)°l4 0.5mm/min® cross-head £ 2

AGZAJIE=E 5491, Stereomicroscope(Olympus,

Japan) .2 SRS B
ANOVAS®} Scheffe test® 2z 79 AVATRE Alolo] &

_ Pretreatment

Enamel microabrasion using a mixture of 18% hydrochloric acid and fine pumice for 5 seconds and

2 rinsing repeated 5 times followed by etching with 37% phosphoric acid for resin bonding

5 Enamel microabrasion using a mixture of 18% hydrochloric acid and fine pumice for 5 seconds and
rinsing repeated 10 times followed by etching with 37% phosphoric-acid for resin bondingl
Enamel microabrasion using PREMA for 20 seconds and rinsing repeated 5 times followed by

4 etching with 37% phosphoric acid for resin bonding

5 Enamel microabrasion using PREMA for 20 seconds and rinsing repeated 10 times followed by

etching with 37% phosphoric acid for resin bonding

TableZ Shear bond strength(MPa)

Table 3. D|ﬁerenoe in shear bond strength between groups

Group . , MeanzSD Group
1 19.92+3.02 1
2 24.36+£3.34 2
3 19.35+3.43 3
4 21.80+1.29 4
5 21.13£3.27 5
p<0.05
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AT f2)’d-& AAITHpC0.05).

. A7zt

A< '} ‘4“17‘] 478 z—"ﬂ/‘i 2“7“’]
72 5(24.36+3.34)F JehlAx, 370] 7HF &
£(19.35+3.43) B9},

2T 13 19.92+3.029] AGAFAEE B},

AGAPAEE D5 10329 €42 Zasdn, 2F
ol 1¥% 37ET EATACE FANUA B AFAEE
ViR AT}

@42} pumice® enamel microabrasionS A& 2, 37
7 PREMAE A8-3H 4, 57 Ao & 528t A}o] 7} gl9iTh.

2. TEM A

7 oM s P& AL Z3E Table 400 YERARLTE

JdEkY AL
Fig. 3. Group 1 after phospharic acid etching.

1AFm WO1S
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HAH Aol A, adhesive failure® 3, 4a*llA 2+ 17)
A ERE T cohesive failures 124 374, 274 244, 3
oA 270, 4dellA 27 FEEAJT A AlHEN e
mixed failure7} #EH A1, 57914 mixed failurette] #
251t Adhesive failures 3 2A) 9 @3, 2 24 o}
A4 ’\}017} a9 A ovletH, cohesive failures 23
U, 22 #dWalAM &A% g7t dojd RS =3
Mixed faﬂuret 99 F AR FFo] Ao e E Aot}

|
EE

3. FAIKXsio|4 2

Enamel microabrasions A133 2+ T
H2A3517] A, T FARAAEAN| Aoz s
A 1174 o] Jehii e Fig. 2= <lxke g

Table 4. Fracture patterns of different groups

Group " Cohesive Adhesive Mixed
1 3 0 7
2 2 0 8
3 2 1 7
4 2 1 7
5 0 0 10

HY

|g. 4. Group 2 'oefore phosphornic ach d e‘[chmg
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; ﬁ A8

ke 3 ' s
Fig. 6. Group 3 before phosphoric acid stehing.

: y FRseith N et
Fig. 7. Group 3 after phosphoric acid etching. Fig. 8. Group 4 before phosphoric acid etching.

Fig. 10. Group 5 before phosphoric acid etching.

T AEe rjEg WEkd 118 HolF 3 9} Fig. 4 94 4oz 2Ty wEdy A gt EHGSS B
¥} pumice® enamel microabrasion?Hg A= E oA Z9th. PREMAE AM&-3F microabrasion®] 37} Z713% 5
o2 F4g A3} HS&E BHPTE Bl e 279 74 ol A1 mandrell] €3¢ 2ol BZE £ striation®] S7H
A AEE Ve 2 ) o]Z R BAAIR 53 3 gL 3 Rol FZHAL(Fig. 10).

Tl A oS8 F33819 T} (Fig. 6). Fig. 8& PREMA® &3t Z} 79 AJAE enamel microabrasion & 4t 2 H21A]
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Fig. 11 Group 5aﬁer phosphonc acwd efching.

2 el WA 494 Fof Eriopyo] AR, 7
2 geke Aopt gsiek(Fig. 3,5, 7, 9, 11).
V. 5% % a0

Enamel microabrasione] A4 W&a
HAQ A& Falsht, 1 HEel 7|47 X2
AolER el Wsl= o}y AgslA deix|A] ¢

2ol oJ3}H, enamel microabrasione HEFHAF T Waka
o] F712 il HEE dodle AY F Y} & HAEa
ol W&ol f7]zAd & AHolahd, A JRo| HFPAaZ|

© %S FA 43 o8 AAsE Aotk Enamel mi-
g A W 32 WY 2 9]
FEHO n)<kgt vl s} Abo)| 93} erosionT} A
9o #7148 o4y
wets 1:}24{1

croabrasmn
ok HZAF
dojr} {714
HEd S

He dnjdozn FEHE,
g}, Bergﬂ} Donly7} #3380 4-& A48 o] HHLS g0
2 AR 1Y, & SEM<Z ©] &3k structure-
less surface mineral layerE <1319ttt &4 FAHE =
Sl Bef viatel Fdo] duk WA e) th2 A e
o, ol2fg Pty HHde e AL 7HEE S5 Yot
Efd o] Q)% Xole] 8k (hydration)E ©] AHE Z7MA)71TP .
Croll2 ol2ig A4te] 3lehd A3t AupA|e] 7]A41A njmo)
EFEIAE “abrosion effect’ 2 0] EAG TP

Enamel microabrasion—"— bur cutting®2t} x]olHHE W
A 7heAdol Ha xotgd wd QIxE v Wzl 7R
e BEA0) %’i‘. o]t} ¥=%  Enamel microabrasione 2
€ F &l va sjne)e Wabd FHS 24 sy, Azl
Adol| whe} FF F718Q Au|F /jAdo] dojdt} ojRe
& ol e3lel AN 33 3y WAl PatA AR
9]?1_ 7)4\‘9“%. _ZI_%%D}EIOZS)'

°]& “enamel glaze 1%

Donly 5
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Segura”® = enamel microabrasions A3 3 W2 W
o] Ate] FA] o e AL Ho|H, Streptococcus mu-
tans®] P E Dajria B,
E3, oxygenating agentE ARG X|ole] slehy Az W
35 dovle AotEMEIe 28, enamel microabrasion
ANE 25X AR AAS] Wi 1 A3t 97

agthy o] gald A7} gl AL ofdy), 3 dlE Al
£ 4 9 Ath. Enamel microabrasion®l]

O v
of gt Ao e ot AAA PGS W) Hel Be d
T7F g F Y, Griffen ¥, Baumgartner %,

Kilpatrick® Welbury™”¢] 4% Az} gito] Jol-Had 7

Al o]2x] Rgto] YFHUT
AaAAE, e, A3}, Bty S Raigu)rl B es)
1% 18% A4t} pumiced] EFEY A% A& He AL

7] A& AYat 59 hand instrument® 3 -8&A|Aof dhc}
B Eow HEAACK ot HAZET At o3 Y9 & 7
2A717] AF MELE AR AF7} o] R m, 1 A
10% @4}, silicon carbide abrasive, silica gel vJ e
24 10:1 gear reduction handpiece® Ao 7153
PREMAZ} 7§ =] Aok,

Enamel microabrasiondl] 23} Xﬂﬂﬂ% Hgde <
A7 2 4 led, Waggoner B &
9] EEE 524 HL3S o ’%‘Zﬂﬂ—‘:—
um, 103] 2841 o g"“? 26um FEZ
oF 25%7F AAHE AL -4”1'&‘3}.1_ }S’é‘\‘jr
10027 18% Aik& AR ol = o 1

Aol
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T :35)_9_

O+47um4
732 3602 30um

A2AERAAL, pumices} ?’}771] 23
SHo] BFEAT T Rueh. ¢, Chan 599 <3t
, 22 3AY handpieced AHE3IAY Ztol7} glom o
300um9] M o] ’\LZﬂEh:]-_L &9t}

o

olo]l Waggoner S8 25~33%¢] Hed AHL Qx5
oAg$H iAoz EAlE AHo] glvkn 4815 3L, Dalzell
=g Aed Haa A7} lmm 7@1:(\;_ 2.0 9}]\01}\1 0] o]]

o3t

Croll¥} Cavanaugh™®& ®4le] 91 MzZol} ej& of
A5EH AFH Fadsin | EEd Z3E o] dohH o
el Hard 2% enamel microabrasiono 2 X 27} 7}
Fatha et Tt rV A 2, a8 S E3) PAEe g
3] %ol "t} Croll*& o

5 w3 o] 24 ST AR Ag

Fa-e] ZAl Halo] superficialdhat whlte defectd] <F 75%
TS BlmE FFol o] gl7] WjEo FEHoR HA}
7bsstthar shsir.

a8y 28 Zd9M enamel microabrasion®. 2 X &7}
b5 8t AL ol AA|Z o] 4212 ALE3 X8 E ¥Y)Eln
TD}EH of gt=7tel| Bl A, Croll#} Cavanaugh'¥= 5% A&,

TAHE 153 74A 7 bl AE F333, PREMAY
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‘é J,} pumicei enamel microabrasione A 33k 2,
3‘_'L°ﬂ M 4357t F7H ue B Agasrt
28 i?‘?} Aol AAHE, o]= Azte] vl x| M
A& AHEE Al A Fe flojre] Z1eAQ) ol ez Qs
sl Aty AlAdA wkEE 18% F4 pumiced)
Hgom Qs SeoR FEI] FE dobEe wFo] U
271 W&ol obd7t o4 €eh. Shillingburgsh Grace™ el 2|3t
et FAR| ¢ stet AR 9| XA KoM Hit HPE FA
Ztzt 0.49mme} 0.36mmdl| Esing,
Alg} 2ol Hgdo] ojn} 2HE AL, o]E
4t} pumice® enamel microabrasiond A3 & o=
& o7t dastelet AARET. o] EEES oYW A4
TUlE AAo] FES| AAHR &kt AJofdo] =EHY
& A¥o] slernz, ozl A dentin bonding
agent«] ARgo] -8 Zlolgta AZtEr

3B 2, FAb} pumiced! £3FEE enamel microabra-
siong Al&sdt= A L=, ! Hlo] AL T o] )\loi 2
B3R R Xolg FEIIY T QAo HAF T By
Aoz B3V, microabrasion o 2 HAlo] 11]71547\] &e
Aol 2 tﬂ% W7x]) ALe kg & AolAo] w2HQL ¢
ol 93k dentin bonding agentE =3 & By o
2 #&sle Zo] 2o AdE,

PREMAZ Al&dt 4, 57olA & dized Hiseta 270
vl "olAR]| ¥v AFA=rt BAHAG Ae Fof 93
AotxHe] vy g FAE n3ld w, handpiece® 2§
o] 75% PREMA7Z} sl do] 9lozlel Alg e}, w3t 237

il
< 4 £3] debonding
FHolA 18% &
Zag |

10 fir
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L7} A g3l g3k-E wx] ol enamel microabrasione
2 %—%ﬁl ] =& 2 Zo YRFES pEEE 53 BAVt
Pe A 2

s HA|A | adhesive failure?l 3, 4wl FEHRA
3, cohesive failure® 1, 2, 3, 479 JEITE 5304E
mixed failure¥to] #2E Q).

FAAAEN Aoz B3 A 18% 94 pumiceE A
g3t 2, 3Tol M vhA oz H2d ¢ RRYYel #F
A&, o] Royerst Meiers®el 72 ae}l A grt
(Fig. 4, 6). =&, AE3l57}t 71| wet o] F2g-%3
FAYEL O Eo8 At 18% 943 pumice EFES
hand instrumentE AME3l AEAIZE w JYehtes ojzdt
EA3 FHo], 37olM ) 2L i Agolde] wEo] gle

74, PREMAE A28l 4, 57olxe] mig guve v

A 2elA #EE w2 APz 7Addte Ao ofdrt A
Zhet},

PREMA® enamel microabrasiong A3 4, 5ollA &
olx| o} XX E 1A 2 WFA FARE EHPo] #
ZAH(Fig. 2, 8, 10). Donly £l 23l o] “abro-
sion effect’, =, At 23t 243} AulAo] o3 njre] EFF
AN} HehaFe BHAS \:} NZ L o] 4o 2§ =

R FE HAES0] G gk o A AdEn
lnge, MIsd 2 °]—r5x’i7]  #o]t}. Royerst
Meiers'”9] Aol = o]2]gt W@ =dFe] &7 g1l
Ak,

242 u ALE-S man-
":Eﬂ, ol A-E3 v 71l

@, 10 : 1 handpieceZ EFE
drelell 23 x50 #AEHSY
e} 71

AAAZLY] oH L, obd =E2RE I Wy v E
g 5ol £ A7y A dFE FAYet AtRE L, 7IE

Ao A olm] ZALH ul 9glovt B Ao AE QAAE AL
BAL PR %S W enamel microabrasion?] Wy} 3

71 #7 Bl v GaFel A AR eskr] wEel
o] &3} HZ A FAE AAHCZ AT F
271 Ak, B 2 23 Ao M A AL P4, enam-
el microabrasion W} 3o 23 HFA A A it
F7HAQl A7t At B astel gt AlaE )
v.d B

¥ A9 E42 enamel microabrasiond] ¥ &H-83
F7F H3A U BRI AT A d¥E =
Abete Aoldt. o]d XV} 71% e Pao| 18%
A+ pumiced] THES 714 #9 PREMAE 20%
A 7z} 5, 103 1—1%0}01 enamel microabrasion2 A1 335
o XL 37% Yoz FAANZ] F U)o e A2
FAA ADHARAEE 2891, 1 AEAE BAG e
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Abstract

SHEAR BOND STRENGTH OF COMPOSITE RESIN TO
ENAMEL FOLLOWING ENAMEL MICROABRASION

Kee-Sang Hong, D.D.S., Sang-Dae Lee,.D.D.S., Ph.D., Sang-Hoon Lee, D.D.S., Ph.D.

Department of Pediatric Dentistry and Dental Research Insititute, College of Dentisery, Seoul National University

Enamel microabrasion is a means by which superficial enamel discoloration is removed using hydrochloric acid
and fine pumice. As enamel microabrasion alone may not be sufficient in cases of deeper discoloration, composite
resin restoration is recommended in areas where there is remaining discoloration.

The purpose of this study was to investigate the effects of different methods and number of applications of
enamel microabrasion on the shear bond strength of composite resin to enamel. Untreated control was designat-
ed as group 1. 5-second applications of a mixture of 18% HC] and fine pumice were performed 5 and 10 times
on groups 2 and 3, respectively. A commercially available mixture of 10% HCl and abrasives(PREMA) was ap-
plied using a 10 : 1 gear reduction handpiece 5 and 10 times on groups 4 and 5, respectively, with each applica-
tion lasting 20 seconds. After etching with 37% phosphoric acid, composite resin was bonded. Thermocycling
was performed and shear bond strength was measured.

The following results were obtained:

1. Group 2 showed the highest bond strength(24.36+3.34), while group 3 showed the lowest(19.35+3.43).
Shear bond strength decreased in the following order: 2>4> 5> 1> 3.

2. Group 2 showed bond strength significantly higher compared to groups 1 and 3(p<0.05).

3. There were no significant differences between groups 2 and 3, which had been microabraded using HCI and
pumice, and groups 4 and 5, to which PREMA had been applied, when bond strengths were
compared(p)0.05).

4. When modes of fracture were examined, adhesive failure was observed in groups 3 and 4, while cohesive
failure was observed in groups 1, 2, 3 and 4. Only mixed failures were found in group 5.

5. When viewed using a SEM, groups 2 and 3, which had been microabraded using HCl and pumice, showed
surface appearances similar to that of enamel etched with phosphoric acid. Groups 4 and 5, treated with
PREMA, exhibited a smooth surface similar to that of group 1. All groups showed similar, typical surface
characteristics following phosphoric acid etching. ’

Key Words : Enamel microabrasion, Composite resin, Shear bond strength
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