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Table 1. Acid etching and washing procedures,
‘Phosphoﬁc ;aci‘d‘ e ‘Wash Contamination  Wash Re-etch . Re-wash
C?“i;’gﬁ/zm)‘? , (see ) of ‘saliva (sec.) (sec)  (sec) (sec.)
1 37 - - - -
! 2 37 - - - -
3 37 10 - - - -
4 37 20 - - - -
1 20 - - - -
9 2 20 - - - -
3 20 10 - - - -
4 20 20 - - - -
1 37 5 30 0 - -
2 37 5 30 5 - -
3 3 37 5 30 20 - -
4 37 5 30 30 - -
5 37 5 30 5 10 20
(Clean Warmer I'™, Sejin Co., Korea) 2 153 %<t 2 AAQ 27 HAEE =E35 Tt FAE ™
Az ¥, Ag2dez A Fre At of BAAS FARL AAH BeAtoldA Lol
2 Q027 ¥4 L dglon, 0F 48 SANGEY  Ue oo AAANE el 2Lz AAD
gasmddlz 498 SAda esynlz 4 57 Astel SEAIY e AN Tme] B8

AZAZ F, Mi% S
AFAAT 2 APFe %‘%‘Z:Zifi E}uﬂ %E}
(Table 1).

178 37 w/w % Qo g MA%E 0z 5% 10
Z, a1 027 FASE oY, FAA T e} 2
7} 1-1, 1-2, 1-3, 1-472o.2 &)

2T 0 w/w % QAo g BAZ 02 5% 10
Z, 283 2027 FASAeH, FA AR wet Zt
7-g 2-1, 2-2, 2-3, 24T o2 sttt

3T 37 wiw % QiAo A5y BAE @
AAZ B 0%, 5%, 20%, 3023 FASAoH, FA
A Zvel| el 742Hg 3-1, 3-2, 3-3, 3-47 O.7
AR L 3570 s

1) MEEgz ol

Ho L

JI>+'

X
(=)

249 ¥ga Evol B HAY o, 90
3o] Hebl Wlo|2uTh B B Awo| Eatuo] A
HARREd vAE FFS A7) Aok, W
Ao) ER9le) BeAE 28 1, AP ABEO
2 Bepde f8e 123, o ARy wEEe o

—713——‘1‘01] AN B B & oAdAE
&ttt

E4 AztE AREdAE FH 8 Al Al
#Ae uARstn R EAE7](nstron 467 ™
USA)Z ARZ2RAEE 43U 5S5Ee £
% Imme] £5 2, 352 X Hol HPetA 2EAZ
3 EEgA g 5]—1—0}%% HuAElnEd A=Y
(kgf/cmH) oz SAkstgrt,

A=E 24

-

2) FARMRREDIE HE

z+ 73 309 AlEE s, F gy
3 2A8A HEE FHE A T WP F4d
o] FAI7} “Lﬂ‘}ibxla FA AR F o7 s}
gth ZF AR AR L= A/ Z7] (Model HCP-2,
Hitachi Co., Japan)i Axst1, 3% (Eiko Engi-
neering Co. Japan)dtd FAPAAAWZ (S-2300
Hitachi Co., Japan)ollA] 7}7¢ 2022 EEAR
g RAgHE dEeYh
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Table 2. Shear bond strength of the metal brackets experimented with different washing times and saliva

contamination and different washing times.

sn. v

1 3030 1448 4783 0.00-46.00
. 4 196.31 4666 2383 146.27-340.40
3 197,62 4474 22.64 128.81-29465
2 198.27 59.50 3017 111.54-30307
1 52 | 3243 91.34 6.77-115.39
. 2 1523 | 5750 3719 3351-224.00
3 198,04 3844 1943 12468-239.15
4 20167 4304 21.36 153.84-302.97
1 15051 7790 4881 2653-354.06
2 195.20 6618 3392 8.87-335.60
’ 3 20134 53.72 2668 116.05-28958
4 206.15 69.37 3365 105.11-323.07
5 22790 58.30 2557 125.42-336.17

* . Mean linked by vertical lines were not significantly different at the 95 % confidence level by Duncan’s multiple range test.

ﬂ‘iﬂ 3t % z—}—ﬂr’“-’ﬁ :
A= FH %, ]“401] "R’hl" g A=S
&7 22 Artun® Bergland®<] %24 A5A 4
(Adhesive Remmant Index)& o] 83t 43}l
o.

0% ; Mol A7} A% B¢
14 5 el FAA 7} dolatz de A¢
2% ; Awo) FAA} wo)Goz ‘a‘% A%

34 Adel 2E HHA7} Fe A

4) SHAMzE

AGAF e FHx], EFEHAL, HolA¢, A
Az HAE }50}9\"?\3’— Z} Aol foarg A
Aot7l Astd HEEAH A (one-way ANOVA)I,
Duncan®] th%¥ ¢77% (multiple range test)& 5 %
o] fegEolA Al

500

28} 39 A A8 AL, 4%94 Bz FEFAXNE
Wagos %P Fig. 1-A, 1-Bo EASIGTL

AEEAAR 9 Ao 93t 7t FAlold] @A
& F-2a7F QlFo] VYERETHP < 0.000). Table 29
30 FAIG FRAMELE 5 %2 FoFFolA Hrkd
=973 (Duncan’s multi— ple range test)e] 2
Fo]r], MEtel] E3HE ZH A Atolel A7t §l
< Uedrh

371% it oz RAZ 179 A¥AAT SAA
A e 52(1-2), 102(1-3), 202(1-4)3t FA T &
—4 ARA A TALolo = fFoA7t gldder 0%

A F1-1)2 594 UA FATt (Table 2).

20 % Qi o 7 BAE 2o AA A FAA
A 10254 & 2-3)% 2027 FAS &
(2-4)9] AGAFATAloll= K7 (A2 7t
A Aom 5z4AH F2-2)3 0254 F2-1)9 &
M=z oA UA ZrebHti(Table 2).
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Fig. 1-A. Histogram of the mean bond strengths of
bonded brackets with each different
washing times, after etching with solution
of 20 w/w % and 37 w/w % phosphoric
acid.

Fig. 1-B. Histogram of the mean bond strengths of
bonded brackets on etched enamel
surface with each different washing times,
and re-etching, after they were conta-
minated with saliva.

Table 3. Shear bond strengths of the metal brackets experimented with different acid concentrations
and different washing times and with saliva contamination and different washing times.

Experimental Shear Bond Strengths( kegf/em’ )

’ Group Meanx* SD. CVW. Range
1-1 30.30 14.48 47.83 0.00-46.00
2-1 35.52 } 3243 91.34 6.77-115.39
2-2 156.23 57.09 37.19 38.51-224.00
3-1 15951 77.90 4881 26.53-354.06
3-2 195.20 66.18 33.92 78.87-335.69
1-4 196.31 46.66 23.83 146.27-340.40
1-3 197.62 44.74 2264 128.81-294.65
2-3 198.04 38.44 1943 124.68-239.15
1-2 198.27 59.50 30.17 111.54-303.07
3-3 201.34 5372 26.68 116.05-289.58
2-4 201.67 43.04 21.36 153.84-302.97
34 206.15 69.37 2557 105.11-323.07
35 22190 58.30 25.57 1250-336.17

* : Mean linked by vertical lines were not significantly different at the 95 % confidence level by Duncan’s multiple range

test.

g 43%

Bl e o] Ae ¢ 3ve Add}AEE
02(3-1), 5%(3-2), 2043—3), 0Z27H3-4) A +
S a}olol 947 91 3 52(3-2), 202(3-3),
30%(3-4) 2 103719 xﬂ‘“‘ H3-5) TEAld =
o271 ek ot 0254 FG-DIF 102 A F-
23 5(375)/\}0101]/\1!3} o2t A Table 2).

o]l MY & T3k Bl 2 (Table 3),

20 % AN 0xAl F(@2-1D2 37 % Y 0%
AFA 2(1-D)e BE T Hste] AdEEA 57}
frold Sl wan, Mol A7}t o Ak o) ¢

o
ok} 20 % Q1AM 523F A T(2-2)9) {1& 3
el 37 9% Akl 527 SA Z(1-2)¢ AeA

Zrrch 94 A st
20 % QUAYN 10Z(2-3), 2032(2-4)9} 37 % QlAA

E R S
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Table 4. Incidence of Adhesive Remnant Index
(ARD

1 140 49 00 00 02
2 000 44 816 618 211
"3 00 se a9 e o
400 33 1200 39 20
1 100) 8B) 00 00 044
2 10) 1202 510 00 12
T30 60 4@ 194
4 000 56) 816 515 200
140 1202 12 19 09
2 00 66 L@ @ 17
33 00 56 1@ 2% 18
4000 56 100 39 189

5 000y 4@ 918 515 2.05

( Jindicates the number of ARI

Score 0 : No adhesive left on the tooth

Score 1 : Less than half of the adhesive left on the
tooth

Score 2 : More than half of the adhesive left on the
tooth

Score 3 : All adhesive left on the tooth with distinct
impression of the bracket base

5&(1-2),10&(1-3), 202(2-4)7t FA A ol F&
27 g2 WolAlFE FAYTh

BAoAdT 0x(3-1), 5%(3-2), 20%(3-3), 30%
(3-47t FAE T2 37 % A 5254 2(1-2)7
a7t glglev, Ao EF 5244 29 HaA
A&A) e 2653%kgt/cm’™| L 10254 & 7887kgf/
cm’ o3 WolAFE ¥t} 18la gdedF A
A% o] AGARAE FFX 7} M w2

X}
=

2) FAHAHEDE

e

37 % AFAT 20 % AdNoz UFd EHE F
A3t FAAZES gejste] BAETA FHE A
33 7t Ao H3E SRS FAEARAN A
2 pEetn, SA 2248 20000 2 G FA
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AR A AH-E Fig. 2-A.¢F 2-B.ol AR
20 % QAT 37 % At o2 HAZ A 5]
ASE BAyabd ddd A3 Ak P33
S AR AR A 2oon, 20 % Al
Zol7b ¢ 4umel RT3 AA A} (Fig.
A), 37 % QAo E Aoz} oF 3um] ERY
AA A7} (Fig2D) #&EA
20 % AHog FAF 52T P B
BaWo] HHEo] Hollo] BaAd #AY
BalFon (Fig2B), 1027 48 Had
L ARSI} (Fig.2,0).
% QA o7 BAE 5271 1027 FAS B
EHe ARSIYL) & 523 FAZE AR
2 ¥HS #2EU Fig2E).
o od® F 027 A HEFS A
A EHY ] 2AEF o] HEA R FolslU L (Fig.
2F), 5x FA 9 1027 A3 FollM e LH9EE
< #2 & 5 JAKFg2GH).

O

R A
s ( rlo

1

E[\D

B o2 rlo

-z ol
Bui D s A
& 2

e o

3) MAIE mH

B AaAdde e AA ez 208 &
Hate] #A A[AG 5D H54E Table 49
A A8 Tt

20 %%} 37 % kol o 7 B G 7t AT A
AskAl @ (1-12-1)39 AR HEd
EHd gAY Ao (A5 1044, 022), 20 %
Aatlog HAF T 527t FAG F AeHA:
1.22)7 37 % QA oz B3y A AT A
32 ge F RAFET 094 tE Pl vlsto
AFG o] vgkew ol HFA Fud HAHA
Atololl A o] W2AE onlsin, 37 % UArA o
2 2Asa el odd ¥ 527 A% 2 A&
o] Fof Hlste] wEsin}

V. &2 % ng

THAIZIO} AHERZE oXls E

rr
]

AP AANT-EEES Ao} HFHA Y HAS 4
< Hogse A Arle 97EYA FFo] &
FEE Ao] oyl wAX B/ U 2-3d Tt n
Aol agHd 2Ad & JE Z7oA dAH 2
2 wolEdAnt nAE AAE 15 kgd 293HA



Vol. 26, No. 5, 1996. Korea. J. Orthod. Ol BAIMol 7t WS AL MHAYZLH 0Xe ¥

F. saliva contamination, Osec.washing.

CEIOE R RAT

n

G: saliva contamination, 5sec.washing. H; saliva contamination, 10sec. re-etching.*

Fig. 2. Scanning electron photomicrographs of human bicuspid enamel( magnification x2000,x3000* ) etched for
B0seconds with 37w/w% and 20w/w% of phosphoric acid solutions and etched but contaminated with
saliva.

503



oy
o
=
o
N
4>
1E
02
H

gom 174 7155 ST = e ndE o ¥y
E 60 -80 kg/em” A% BRo|T 3, ol B
ARG H AGAGR LT} o] AR THE Fofol A
olgtm Atg®ct?

22 g doe FAXNLE Ze AFATe
A F7A RA 2 30w/w% ©]’d2] FEAM A=Y
ok FAIA ] F718 RS A o] AT Soet-
opo=Pe] B 1314 9 BatesE%'& 5344, Beech
¢} Jalaly®e 2mi2] 44, MixsonE® & 10244
NE 8¢ 2RYES Jehioa Basit. B
A= 37% At o2 A A S
AF 5xFARE ndEEg 22 &
2 Bgen, ol& BatesE”9 A3 Yt

27 % °)8te] ¥ 22 FAg ygdd gute
FAANLE e AEATE ol 7HA &3 A
o], SoetopoSZE 16 %9 FENA 60 2 FA
7115 29 FAET & AFATHPEE Helge
A3E B b o 2 AR E 20 % 4k
5Z2FA 79 ARATAEE 1027 #4 79 2A
2o} goA A Fskm, HolAlr) an, i
27 mE R} Bolov g 5x7te] e A
3k, 100]4e] A7) vt g Aoz AlsE,
Elo] odH AU A FIo] A Y
A= HormatiS*& 1029 ARAEL sopsitin
3191, BatesE”'e 529 Ao zE 288 2
FAEE AL F Utk ST & AP AT b
299 7 g e 5xpA e 1 ol A 7
AN AGARGZI FAGH =z FeA7] glole
™, o] BatesE> 9] A9l A8t 28, 5
279 A F& HolAFT & HolH, HLAS

17} agE g} Zlong 5200t Be A7t
ol 298 Aoz AlgHL}

B Aol AFAn 20% QA 0xFA &
37% ikl 025 A 7o ARARAEE 2T o
xR gelnz A geA gk, 20%203e 52
A 23 B oAE FAER ¢ T HAedd
5% ¢A 79 AFALEEE ndH S 2R
HolAlg7t A3 HAAZ agde ArjEig o+
wHeAoZ Hol gdAeR BAFRE AoZ AR
a3

WAz eg 19 e ¢
A g d7EE vug 2
AR o2 AREEl7]d FET AGAR RS A1
Aoz Atgdc)

M
%
i
)
o}
k1

2 8

504

CHXI LB 264 65. 19964

)

AADA) SR 10% o)F FHRE ART B2
24 Evo] #F=Uctn stk 121} Diedrich™
= 50% 9] BEE AME-Sle] 5% o] FAIA] Zte] F
Al AL ¢Ad AAHE Fe BHAvkn
sto] A2 LA om Beechd} Jalaly™' = 2ml
FATY S AgsHE go] ZAR R AFst
7)o Agte BAAEE Bk st 2 AE
X 37 % Ql4kd 5xg=Aleh 1 o] 4e] FAlolA A
Eo] ¢hA3] AAE FdE HoFH, o] & Diedrich
Yol AT} AR st sRIT BEA Fol
FAEE 20% AN AL S 5EFA N =
o] gREo] Yolglon 10x0]d FAHFE

™

il r?'. ¥ o
r.l
1B
meg
-+
pac
32
s
=
o
P
rlo
off
F
1o

o 9
i
2
o

Diedrich™® & #2924d] gtdo] 2H5 )2
AR A8 5 de AT E A5
Yol AL ZFAaAN7IYn 3T Hormati S &
Eldo] o@® FAd#dol 15322 FAGGA S
QG EAo] s AAHA YA, 1029 6057k
AR L 39S wo= eldo] 2AHA & FY
Al BAMHAT FARE AR HAdtkn Bud)
Aol BatesE” Bl BA#A 5%
FAZ Bl ool gHpR oz AAHATkL Hastgl
th B AddME Eldo] o FAPFAL 5

2 [e]

2 RARE ARD RANGD BRS BALS 9
gonl 1 olael ALY ARATE TL B

W g9ol #EEUH.

MixsonEe BAZ FAlekA] &2 AlHA
W d-gaAle] HEHA FAo] dolwta 10 2
old FAE AlHol M= HH R H R A HF
ARAEE e 375 3 HollA Bl deolyria
B 3135}9 31, BatesS2& 5%0]4 FAoA QgA g



Vol. 26, No. 5, 1996. Korea. J. Orthod.

e SN ARG AR FAEE W -
AL 5] ARl dofidtia B usteit.
B ARANME 20 %9} 37 % it o g RAF A
3HA] o2 Aol e MEA-dAe FEAAN
spdo] dojut MErt wkom, 20 %EEe] 5 &
Aigt BrA o dF wASHA @2 Aldod e SR
#lol Wk o o] Wi -exiAle] SN dok
on 1 9f9f e AlgelMe A5, WA, 43
A Ee 4719 3 o) BAl 22X S B
T

ojel maAg FEsH FT%elstdo e HAE
& 527 1023 2027 A%, v AdGd g
Zxe] atold] BAA Foido]l gl AAHEN A
BN FAEH] ARG S AReuz 5
Zod 2027 FAle AGATAE FFS x|
A Fethn Alzdh kR dlo] wgA ) kg
gt B84 A4S AAE 27%0181 20% At
Ao g BAZ & 527 A T HaAGE AN
V 23 a@YE AES JE AEE Yeide
W, AlEA9 HAaA 7t o vim oAt A
o2 gon M A AN E n| o] ATt o]

EAste Ao Hol gldAorm FAYRE Aow
Atg s 10%0A 2027+

ZhE .
FAFEH| glo] odH T2 FAEHA ¥
#5273 FAG TAdA dRHoR guigle E
]

el
EY
%
L
e
oA
o
o
ox

BAEANA 0GB TAn Ugom
PIHow FATF FANNlN, AP gl 52
o1 FASIE dYHo AP HAATPEES

v.2 B

A WFPol st 784 I FAshe
379 AvAF B84 HE FAdshE 20% QA
o MFARUE #A% F, gAML e] HeplA
o] AR = A 4, 7R &
AE LANZF FAAZEE A F-2] o] Bl Ao
AddPdzel vixle 932 4FAR T35
PR ez ouigle Hie FANTY B dd
FAERY AR GRg FAepr] fsto, #44E
AEd ®98 0, 5%, 10%, 2023t A8k, By

0l

1. 37% QA o 2 Hagd

—

w

<2

O14k

ROROR e I to

2% Qo w MR EHE $4A75n

Aol 440} TS YA HEZBYSH Al Y3

dE RAEHE 0, 5%, 20%, 0%t #4382,
2l 1027 ARA8tn 2027 £Ag ¥, 2elA
A ettt Bl 2] AGAPAEE S 9
,FAFe] RARAS FAARE SR AES
, BepE ke stA okt s BAd & BAAYS
BAgs sl gy 2 AES A

o,
o BepR R AdRAPAEE 1020 202
T FA%e] AT frelA7t G T

FAFY veARRe AUAREE
A9% e ARAGREES et 3
Aot $AERY FA7t Beae]

N
o B
lo X 2 AL

¢

do WFd ¥HE TR 102
R 2023t A Fof B R Aed i
37%13e] 523t FAFE] 2R FAATL

o £
o

Auj
L

ax
b

oL X
lo 1 2

t (o
e
B u)
ot 3E oo

ol

r
1

o,

¥
3
rir
ol 2

o
PN
L
o

>

=2
N,
ufl @
de rlo
=
2
o
N

w, o W
o &
L
g
o
32
#l%lr%
e
3 rlo -
N {u
o
N> f
oo
!
)
P
)
1o

e
ox
)
o
fu
o
it
<
gl
o9
i3
ot
ol
i
il
i
BuRE

o
o to
KU ng

LR
i,
o
il
e
o
n
32
Ao

REFERENCES

Bounocore, M.G. : A simple method of increasing the ad-
hesion of acrylic filling materials to enamel surfaces ,
J Dent.Res., 38 : 849-853, 1955.

. Newman, G.V. : Epoxy adhesive for Orthodontic attach-

ments : progre ssive report , Am.J.Orthod., 51 : 901-912,
1965.

. Gwinnett, A.J. : Histologic changes in human enamel fol-

lowing treatment with, acidic adhesive conditioning
agents, Archs Oral Biol,, 16 : 731-738, 1971.

. Pahlavan, A., Dennison, J.B., and Charbeneau, G.T. : Pe-

netration of restorative resins into acid etched human
enamel, J.Am.Dent. Assoc., 93 : 1170-1176, 1976.
Mulholland, RD., and DeShazer, D.O. : The effect of
acidic pretreatment solution on the direct bonding of
orthodontic brackets to enamel, Angle Orthod, 38:
236-243, 1968.

LeeB.D., Phillips, R.W., and Swartz, M.L. : The influence
of phosphoric acid etching on retention of acrilic resin to

505



Ix]
Job
=

10.

11

12.

13.

14.

15.

16.

17.

18

18.

20.

21.

bovine enamel, J.Am.Dent.Assoc., 82 : 1381-1386, 1971.

. Gwinnett. A.J. : Bonding-Factors in technique which in-

fluence clinical success, NY state dent.J. 48 223-226,
1982.

. Brauver, GM. and Termini, D.}. : Bonding of bovine

enamel to restorative resin : Effect of pretreatment of
enamel, J.Dent.Res., 51 : 151-160, 1972.

. Gwinnett, A.J, and Buonocore, M.G.: A scanning

electron microscope study of pit and fissure sur- faces
conditioned for adhesive sealing, Archs Oral Biol., 17 :
415-423, 1972.

Brastrom, M., Malangren, O., and Nordenvall K] : Et-
ching of young permanent teeth with an acid gel, Am. J.
Orthod., 82 : 379-383,1982.

Bramstrom, M., Nordenvall, K.J., and Malangren, O.:
The effect of various pretreatment methods of the
enamel in bonding procedure, Am.].Orthod., 74 : 552-530,
1978.

Retief, D.H. : The use of 50% Phosphoric acid as an et~
ching agent in orthodontics, Am.J.Orthod., 68 : 165-178,
1975.

Carstensen, W. : Clinical results after direct bonding of
brackets using shorter etching times, Am.J. Orthod. 89 :
70-82, 1986.

Galil, K.A., and Wright, G.Z. : Acid etching patterns on
bucal surfaces of permanent teeth, Pediatr.Dent., 1:
230-234, 1979.

Diedrich, P. : Enamel alterations from bracket bon- ding
and debonding , a study with SEM, Am.]. Orthod., 79 :
500-522, 1981.

Gwinnett, A.T. : Acid etching for composite resin, Dent.
Clin.North Am. 25 : 271-289,1981.

Williams, B.F. and von Fraunhofer, J.A. : The influence
of the time of etching and washing on the bond strength
of fissure sealants applied to enamel, J.Oral Rehabil,, 4 :
139-143, 1977.

Sheykholeslam, E. and Brandts : Some factors effecting
the bonding of orthodontic attachments to tooth surface,
J.Clin.Orthodon., 11 : 734-743, 1977.

Mixson, J.M., Erick, D.E., Tira, R.P. Chappell and Moore,
D.L. : Effect of rinse volumes and pressures on enamel
bond strength, J.Dent.Res.67 : 284 (Abstr. No. 1369), 1988.
Mixson, J.M. : The effects of variable wash times and
techniques on enamel-composite resin bond strength,
Quintessence Int. 19 : 279-285, 1988.

Williams, B.F. and von Fraunhofer, J.A. : Possible factors
in the adhesion of fissure sealants to. enamel, J. Oral

506

22.

24.

26.

21.

28.

29.

30.

3L

32.

33.

34

35.

CHXWAA 262 55, 19964

Rehabil. 6 : 345-352, 1979

Soetopo, Beech, D.R., and Hardwick, J.L. : Mechanism of
adhesion of polymers to acid-etched enamel. J. Oral Re-
habil., 5 : 69-80, 1978.

. Bates, D., Retief, D.H., Jamison, H.C,, and Denys, F.R. :

effects of acid etch parameters on enamel typography
and composite resin enamel strength , Pediatr.Dent. 4 :
106-110, 1982.

Hormati, A.A., Fuller, J.T., and Denehy, G.E. : Effects of
contarnination and mechanical disturbance on the quality
of acid etched enamel, J.Am. Dent.Asso., 100 : 34-38,
1980

. Moin, K., and Dogon, LL. : Indirect bonding of orthodontic

chments,Am.J.Orthod., 72 : 261-275, 1977.

Gorelick, L. : bonding metal brackets with a sel{- poly-
merizing sealant-composite : a 12 month assessment ,
Am.J.Ortho., ,71 : 542-553, 1977.

Silverstone, L.M. : Fissure sealants : laboratory studies,
Caries Res., 8 :2-26, 1974.

Bryant, S., Ratief, D.H., Russell, CM., and Denys, FR. :
Tensile bond strengths of orthodontic bonding resins and
attachmentss to etched enamel, Am. J. Orthod. Dentofac.
Orthop., 92 : 225-231, 1987.

Sadowsky, P.L., Ratief, D.H,, Cox, PR, Hernandez, R,
and Rape, G. : Effect of etchant concentrationand dura-

_tion on retention of orthodontic attachments, J.Dent.Res.,

67 : 361 (Abstr. No. 1987), 1988.

Gottlieb, EW., Retief, D.H., and Jamison, H.C. : An opti-
mal concentration of phosphoric acid as an etching egent
: Part L. tensil bond strength studies, J.Prosthet.Dent., 48
1 48-51, 1982.

Zidan, H., G. : Phosphoric acid concentration ; enamel
surface loss and bond strength, JProsthet. Dent., 55:
388-392, 1986.

Chow L.C., and Brown, W.E. : Phosphoric acid conditio-
ning of teeth for pit and fissure sealants ,J.Dent. Res., 52
11158, 1973.

Artun, J., and Bergland, S. : Clinical trials with crystal
growth conditioning as an alternative to acid-etch
enamel pretreatment, Am.J.Orthod., & : 333-340,1924.
Reynolds, LR. : A review of direct orthodontic bonding ,
Brit.J.Orthd,, 2 : 171-178, 1975.

Beech, D.R.,and Jalaly, T. : Bonding of polimer to enamel
* Influence of deposits formed during etching, etching
time and period of water immersion, J. Dent. Res. 59 :
1156-1162, 1980.



Vol. 26, No. 5, 1996. Korea. J. Orthod. Ol pAldel M7t IS BRAA MHASZC0| DIXls

-ABSTRACT-

THE EFFECT OF WASHING PHOSPHORIC ACID ETCHANT
ON SHEAR BOND STRENGTH OF AN ORTHODONTIC ADHESIVE

Hee-Kyun Kim, D.M.D., Ki-Soo Lee, D.D.S..M.S.D..Ph.D. Young-Guk Park, D.D.5. M.S.D..Ph.D.

Department of orthodontics, College of Dentistry, Kyung Hee University

The aim of present study in vitro was to evaluate and compare the effects of different washing times of enamels etched
with low phosphoric acid solution which makes unsoluble salts and etched but contaminated with saliva on shear bond
strength of an orthodontic adhesive to enamel, and to observe the washing effect on the etched enamel surface by
scanning electron microscope.

All brackets were bonded with Mono-Lok2™ on the labial surface of extracted human bicuspids after etching with
20w/w% and 37w/w% phosphoric acid solution for 60seconds and then washing for 0,510 and 20seconds respectedly.
After etching with 37w/w% phosphoric acid solution and contaminating with saliva for 30seconds and then washing for
05,20 and 30seconds and re-etching for i0seconds.

After 24hours passed in the 37C water bath, the shear bond strengths were measured on Universal Test Machine.

The data were evaluated and tested by ANOVA and Duncan’s multiple range test, and those results were as follows.

1. There was no significant differences between (P>0.05) shear bond strength of bonded bracke ts with 5, 10, 20seconds
washing etched enamel using 37%w/w% phosphoric acid solution.

2. The shear bond strength of bonded brackets with 20w/w% phosphoric acid and then washing for Sseconds showed
bonded strength durable to occlusal force but its coefficiency score was high and etched surface was not cleaned
completely and therefore it was assumed that its clinical application is not applicable.

3. There was no significant differences between (P>0.05) shear bond strengths of bonded brckets with washing for
Bseconds etched enamel using 37w/w% phosphoric acid solution and 10,20 seconds washing etched enamel using
20w/w% phosphoric acid solution.

4. The shear bond strength of washing for 5seconds etched enamel which was contaminated with saliva showed
sufficient bonded strength durable to occlusal force but its coefficiency score was high and therefore its clinical
application was not applicable.

5. After etching, the sample contaminated with saliva showed the sufficient shear bond strength even washing 20seconds
without re-etching.

KOREA. J. ORTHOD. 1996 : 26 : 497-5607
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