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Figure 2 shear/peel force direction that parallel to tooth surface and bracket base
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3 Nga
Table 1 Mean shear/peel bond strength in Megapascals (MPa) of the adhesive between bracket and tooth
surface in 3 groups
Group n Mean shear/peel SD. Minimum Maximum
bond strength (MPa) (MPa)
(MPa)***
1 15 15.42 6.8 7.1 27.8
(control)
2
2.1% 15 Ak 6.9 0 26.2
2.2%% 9 11.92 6.9 3.3 26.2
8 15 16.9% 6.0 6.4 27.2

*Mean shear/peel bond strength was calculated from all samples in this group.

**Mean shear/peel bond strength was calculated from the non-failure samples in this group.

***Groups with different lettering are significantly different from each other (p < 0.05)
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Table 2 Adhesive remnant index after bracket debonding

Adhesive remnant Groups
index scores™

1 2 3
1 _ - -
2 3 - 2
3 4 - 2
4 8 2 6
5 - 13 5

15 15 15

*The ARI scores has range between 1 and 5

]

All of the composite remained on the tooth surface

2 = more than 90% of the composite remained on the tooth surface
3 = 10% to 90% of the composite remained on the tooth surface
4 = less than 10% of composite remained on the tooth surface

[@,]
I

no composite remained on the tooth surface

TunisAnefldasainnsinaesguesd ARntn
MENAINITUgATaLTIINg Tuuzilag Artun way
Bergland @aflusniinuiiaseaunisild afntanae

iala a v v o L
BeNNNARAUNULARTIAINANINABINITIDITUALNNE
AW lnefiazuuusziu 4 uaz 5 auiunguidd amn
fnReagtandnieusy 10 TNEABNITVINANN 28I
UAINTeALLSIINR TUNgNN 2 WHANFANBENY 9 Tu Ay
TunuAMNANIAI Ll UNNTEARANAWYINNNTNA a1l ANy
PP = ¥ o s a a
PN UUNIRNENAINIITN 1TINTIHNDT LaTHALRAE
mmLL%QLL?qm@qﬁuﬁ:La@u/ﬂ@n”l,aiLLmnﬁiNmﬂmg'Nmmu
WAL B ANANTIUNFMAUINITUANYEIT ARAEA Aziiind

° ' I A o o A = P o
WANTWAWILTEVNala UL ARnEs Tuaneinguay
AnsuAnnluAmILredu 7 ianndn 1§ aednvanedu
AV LINITE AR AUDIAILUUIAINAINBAULDA

° o = ¥ &
WTA SN UNITU U A UENa U anuaNennT
AnsneuNn® 16 Tusalunismitinanaasllniony

TaganaazmlFiAnduiunotanuliwingy vl
ﬁmimmu@N1_|?mmmiﬂuLﬂyﬂufwmﬂmﬁmﬁunﬂm{i
Fennaar wwasaanuuTseiuseld lunnsinmaieil
aslarmunBunainanaiwidenBunn 3 llasans
gnamsldlalastllmvesaasioi Bunoshaiedunnme
‘17'1'%m@mquﬁmmﬁ%ﬁﬁmiﬁmﬁmﬁkum asand

= a o & H | v a
ﬂ’m:ﬂ%‘ﬂrﬂmmwﬂuLﬂ@uuﬁ@ﬂﬁ'aHNLm@N

aa v aa o A i a
Fsundeymineaatinludaqiuienuduianisiu
dy ‘g 1 n’: = a = ar
Weutiangluseningdunauniseasn Ae n13lsu
nMwRaumaEnIAanAIY (Re-etching)'”>18 upnanail
o v a = 1 . . . a -

mﬁlmnmmimtyL 83516 (Deminerization) 1D4HILARDL
Wuxnau'® Legler uazAnig?® vinnnsAnsnwuan dsunm

a A = o a = (%
WARLTENT QUL #aInnITlTy AnEslAReUALAdENTA
Wa Wasnidnduiasar 37 nedadnFuinupaidanna
Tu 17aza18a1nNITUTy AANEINY LadA B uNALLTT L
= = 1Y a a
ANMNUUNITRLARBLNY LNBLTLIAT 15 30 LAY 60 AU



2 VIUR ”;JW’7“1 2554,34:55-64

° v a a | Aa = =
ylmAang " susasniaedeuiulian 8.9 16.7 uay
27.1 luATOY AINAIAL B9 BAAADINLNITANEIUD
. . 2'| ! = v fa @ a
Diedrich?! Wud1H@gaINNa8anssALBIANATaUT A
1 = = a = 1 = ar
29n97AHNg oy " eRaeaeuuuuUl aNTnAuNaY
v o P o a Ay MY o A a (%
Todamaunuusnunliuladsy arniqpdaunuaae
= A e a a [
nIean 5 luATeu lunTmnlsy ANnHARBLNLADE
= = a = =
nsawIL 2 Wil uar o eluedeuiuan 10 luasau
= o a = [% a 1 (%
WTU ARAAREUNLANENTALIL 10 W17 azLiiuls
| a | aa = P o o
AN E NI ey T A T IV P LG PR TREVATIT EX
o o A (% = 12
AUTEaLaalunIsUsu AR uAENTA  BINITWA
o A a [% P <
Tymilaenisdiu nnRardeuualanIntnATaaa
o6 ¥ a a | a &
VlAANTe  tt” Buss iy

= < | Al v =
NNHANTANHNATIHNLIINGNN 3 uihiimsUwitleu
-4 o o a v VA I £%
UNAUURIAINNITUTY AWRANBALeNTA  watd el
v a ! P % ¥ VoA
Wit dnnauni 19tnnneflasldinisanetin wudHen
ANNHNLTALIIIBINUELIReU/Uan 16.9 Nzl ANa
ARAADINY Webster warAmy?2 N1 Retamoso
LaTALE2® ANHINUINNNTUUIT D ULNIANEUAIAINN 1T
TnsiuasiAIAMHILTLIaInuss@au/lan 19.6 LAy
12.8 LNNZUN ANRRINANAL LLﬁdﬁ@:ﬁ@ﬂﬂdﬁﬂZéNﬂQU@N
ay 1A = HS Aa = o =
Pluinnrluitlautna s NTAIANNLTU TN UELIRB 1/
1an 26.8 WaY 17 WNzln AE AINAIAY WASNAN
= v aa 1 = 3
Wneanalun Tkt unieratinlugng 6 049 8 lnzln A4
« <& aa o ' |oa
panulunisldanunisratniununng 1nnraLnRawu
Twianaoinistinfamalaiae tdanilufesinnislsy
a v ' = ° ° .
AMNRANUAENTALUNLUN B UATLUZ NI Xie WaY
Aosz!” Wiaaanis o eRawedeuiulaeldaniy

J & -4 o s
T peiimalwilautinanaainisymi 1slnsues
lungad 2 vilmRanstnRnauasieTasas 40 LH8RN
-4 a | e a 1% s
waelsunouataumstinfinsended aRntiaiy Nslwawes
TUIUENANRAY AN LTI TIIBINLEE LB /UBNUD Y
o v ay 1 a =2 a v < A v
ANBLNIFRHAY 60 NINNANITHARARANINANTIL HANLBS
| Ay 1 = | I o o o aa
nan nasnludiinnrduleuadeldfve Amie GRme
finRAaNMataziinTuMTaliUueNa T NAUEAUAIMILNNT
@ t% o a o a5 a v |
nauuFnnalALLAURaoNY ynfdunanaaefet
1 6o o a @ O @ 1
seudng AslwsNesiud aRadafvinliuusnneald asns
a 1 o a Gl a = a v ﬂ‘y
ARatnUNIL UTBLAANNTEARAGNINAITY WATUIN

ﬁﬁmagﬂmﬁﬂ@@nmq%ﬁu%wﬁﬂLmﬁummmiﬂmu?mnm

wange gnEnRnEwle uasan | 61

) v @ a 1o a Y v = v 1 1
mlauusninasnegiuioNulinausdatesndings
qum”bimnﬁn ;ﬁﬁm UALULINTELAULAITINNNT

ANT NN

o & o s | I I a
FALUNAIAINNT 17INTNasLAq lNLUlad AN
Uuileutnanausaly ATMINITNA aUILLSNLNR
anmnAnetiuialulaviald ldlaseddiriestie
o [~3 v v
maaavu (Explorer) AULUININAAIELIIWG NAIT 00
v o o a [ | <
ugAlviNNgUTy nnEausaenssluiTanNIuRaL
NNTEARALUNBNATY LLﬁiﬁﬁiﬂuQMLL AIINLLTNINARADE]
o a v v = ° oA [ | P
AuRaNLlARLAY MFaa1aazyNNITiNR N uAfsANABWN
° = a Al -4 o ¢ v
ALVINNNTHARALUNTRNLAUUNANEUAINT 1TINTLNDTUAD
WLl un17la a8 aANNTUN D UUNAZ T AR D AT
nIugATUlANININ  anAAaINy Webster UazAnz??
= o ~ 8 = o s v
Fauztnntuna el eunaainm 1slnsiuesian
| v v c8 o a =
ATl waznn Aglwsies s N eI AN AN
909N usy Faltermeier WwarAmz?4 wuzundwWunilu
\HauvnaavaaanniaRanualensawatAdrazilas il g
& a a g e . a
1slwsueisiagauyn (hydrophilic primer) @019
¢ = o . '3
WRanuiataluzinlae Bishara?® Aa n17ld "7lwsines
A s . i &
allneaniand (self-etch primers) Tunsdindnisdwilau
ANINTULANUALNINDUNITEARALLSNLNR

51

Q

= ¥ o o o6 v
N wilauunanenaIniITny 1NN AT RNAYINLIA
ANDALAINLIILINIDINUELLRD1/UDNAAAIDENIN1Ie
o o aa A o o ' PP = a v =
VAN DA LALNAAARAIDENNNNNITEARARNIUANTY
Faeay 40 Tuﬂémﬁ ANDBN WLINANNLIILIUBINUTE
WReu/lanaeed @ﬁmﬁmwdwuu?‘ﬂmmﬁuﬁqﬂu ARA
' I o o o aa 1 | Al = ¥
aealaiflitdy A OR aunguidinisduideuinans
wavtnmanaunt 17lnaiNasiARasANN LTI
o = ' | | th = = HS
wuﬁxmau/ﬂ@ﬂvl,mLtmmamnﬂqw NRNsdulautinans

AATHNITIVAEL 84T ARAEATBING 3 NENWLA
dy g/ ar ¢ a o v =
MU D UUNAENAINITNY 1FINTLNET ANan 1 bAvAe
o A = a > = | oA A =
7 gRntaRnagiuLUFnInANINNIINguilaiinswlen
¥ | Ao o o f | oA = HS
iangedelie Ay qunguidnisluidewiians
I v s Ay A e a =* a
uaziwieneunn 1slwswed wanlivded ARntaRn
5> @ | | | oA A = -
agiuuuFninaliuansnsannguliinisuideunans



62 | Rerkpitakpanich E, et al

naAngsNsenA

= dql Vo o 1 =

nsAnEBlATuNIT U yulazAnsaniesain

1 a o ar g s a ar
ENE39E ATNUALWNEAT AT AWNAINTRINMNINENAE
6a o ar ar 2 ar 2 s
AUEAREUAT AAT AT AMSTUALNNEAT AT AUNAINTDI
NUNINENE @uﬂ‘ﬁum N9 UNA ANETURALNNLAY RS

s a o { o
AUIRINTUNVNINENRE UATEUENTITRY A ADEYIUR
LANEFAN RS ﬂ-ng\mmimuﬁwméfﬁ NUIRE YU YU
cl‘,mmqu@qmméumﬁﬁﬂimqmﬁﬁﬂmqﬁummm 3205-312
# 34/2550 ADLSIURALNNEIFAN mﬁmmmnﬁmuﬁwmﬁﬂ

YA o val a [ o

AMTEIAEU9TaUNTTAMETIINgdadlunis dU yunas

ac g I =4
R uatng LAY T T@m U

VAN 15B19DY

1. Vicente A, Mena A, Ortiz AJ, Bravo LA. Water
and saliva contamination effect on shear bond
strength of brackets bonded with a moisture-
tolerant light cure system. Angle Orthod. 2009;
79.127-32.

2. Newman GV. Bonding plastic orthodontic attach-
ments to tooth enamel. J N J Dent Assoc. 1964;
35:346-58.

3. Reynolds IR. A review of direct orthodontic
bonding. Br J Orthod. 1975;2:171-8.

4. Bishara SE, Gordan VV, VonWald L, Jakobsen
JR. Shear bond strength of composite, glass ionomer,
and acidic primer adhesive systems. Am J Orthod
Dentofacial Orthop. 1999;115:24-8.

5. Schaneveldt S, Foley TF. Bond strength comparison
of moisture-insensitive primers. Am J Orthod
Dentofacial Orthop. 2002;122:267-73.

6. Rajagopal R, Padmanabhan S, Gnanamani J. A
comparison of shear bond strength and debonding
characteristics of conventional, moisture-insensitive,
and self-etching primers in vitro. Angle Orthod.
2004,74:264-8.

7. Silverstone LM, Hicks MJ, Featherstone MJ. Oral
fluid contamination of etched enamel surfaces: an

SEM study. J Am Dent Assoc. 1985;110:329-32.

10.

11.

12.

13.

14.

15.

16.

17.

CU Dent J. 2011;34:55-64

Kula KS, Nash TD, Purk JH. Shear-peel bond
strength of orthodontic primers in wet conditions.
Orthod Craniofac Res. 2003;6:96-100.

Zeppieri IL, Chung CH, Mante FK. Effect of
saliva on shear bond strength of an orthodontic
adhesive used with moisture-insensitive and
self-etching primers. Am J Orthod Dentofacial
Orthop. 2003;124:414-9.

Graber TM, Vanarsdall RL, Vig KWL. Current
Principles & Techniques: Bonding in Orthodontics
4™ ed. St. Louis: Mosby, 2005:579-58s.
Chiappin S, Antonelli G, Gatti R, De Palo EF.
Saliva specimen: a new laboratory tool for
diagnostic and basic investigation. Clin Chim Acta.
2007,383:30-40.

Hobson RS, Ledvinka J, Meechan JG. The effect
of moisture and blood contamination on bond
strength of a new orthodontic bonding material.
Am J Orthod Dentofacial Orthop. 2001;120:54-7.
Cacciafesta V, Sfondrini MF, De Angelis M,
Scribante A, Klersy C. Effect of water and saliva
contamination on shear bond strength of brackets
bonded with conventional, hydrophilic, and
self-etching primers. Am J Orthod Dentofacial
Orthop. 2003;123:633-40.

Artun J, Bergland S. Clinical trials with crystal
growth conditioning as an alternative to acid-etch
enamel pretreatment. Am J Orthod. 1984;85:333-40.
Rix D, Foley TF, Mamandras A. Comparison of
bond strength of three adhesives: composite resin,
hybrid GIC, and glass-filled GIC. Am J Orthod
Dentofacial Orthop. 2001;119:36-42.

Nemeth BR, Wiltshire WA, Lavelle CL. Shear/
peel bond strength of orthodontic attachments to
moist and dry enamel. Am J Orthod Dentofacial
Orthop. 2006;129:396-401.

Xie J, Powers JM, McGuckin RS. In vitro bond
strength of two adhesives to enamel and dentin
under normal and contaminated conditions. Dent

Mater. 1993;9:295-9.



2 VIUR ”;JW’W 2554,34:55-64

18.

19.

20.

21.

22.

Rosa CB, Cavalcanti AN, Fontes CM, Mathias P.
Effect of salivary contamination at different steps
of the bonding process on the microleakage around
Class V restorations. Braz J Oral Sci. 2007;6:1445-9.
Harry F. Tooth-colored Restoratives. oth ed.
Hamilton: BC Decker Inc, 2002:142.

Legler LR, Retief DH, Bradley EL. Effects of phos-
phoric acid concentration and etch duration on
enamel depth of etch: an in vitro study. Am J Orthod
Dentofacial Orthop. 1990;98:154-60.

Diedrich P. Enamel alterations from bracket bonding
and debonding: a study with the scanning electron
microscope. Am J Orthod. 1981;79:500-22.
Webster MJ, Nanda RS, Duncanson MG, Jr.,
Khajotia SS, Sinha PK. The effect of saliva on

23.

24.

25.

\ange gnEnRnEwle uasane | 63

shear bond strengths of hydrophilic bonding
systems. Am J Orthod Dentofacial Orthop. 2001;
119:54-8.

Retamoso LB, Collares FM, Ferreira ES, Samuel
SM. Shear bond strength of metallic brackets:
influence of saliva contamination. J Appl Oral Sci.
2009;17:190—-4.

Faltermeier A, Behr M, Rosentritt M, Reicheneder
C, Mussig D. An in vitro comparative assessment
of different enamel contaminants during bracket
bonding. Eur J Orthod. 2007;29:559-63.

Bishara SE, Gordan VV, VonWald L, Olson ME.
Effect of an acidic primer on shear bond strength
of orthodontic brackets. Am J Orthod Dentofacial
Orthop. 1998;114:243-7.



64 | Rerkpitakpanich E, et al CU Dent J. 2011,34:55-64

Effect of saliva contamination to shear/peel
bond strength of an orthodontic adhesive

between brackets and tooth surfaces.

Eakachai Rerkpitakpanich D.D.S.

Paiboon Techalertpaisarn D.D.S., Ph.D., Diplomate, Thai Board of Orthodontics®
Supamas Parisanyodom’®

Varinee Srimahachota®

Pawarut Duangpatra®

"Dental Department, Tapraya Hospital, Sakaeo
“Department of Orthodontics, Faculty of Dentistry, Chulalongkorn University
®*Undergraduate student, Faculty of Dentistry, Chulalongkorn University

Abstracts

Objective To study the effect of saliva contamination on shear/peel bond strength of an orthodontic

adhesive between brackets and tooth surfaces.

Materials and methods Forty five human teeth were divided into 3 groups. Each group consisted of
15 teeth. Tooth surface was treated with pumice and phosphoric acid, then rinsed and blown dry.
Brackets (Standard, 3M Unitex) were bonded to tooth surface with light cure adhesive (Transbond XT,
3M Unitex) under 3 conditions (1 condition for each group) 1) no saliva contamination 2) saliva
contamination after primer application 3) saliva contamination after acid etched, but blown dry before
primer application. The specimens were stored in distilled water at 37°c for 24 hours. Shear/peel bond
strengths were measured by the universal testing machine. The means of bond strength between each
group were compared, using ANOVA while the adhesive remnant index in each group were measured

and tested by the Chi-square at the 95% confidence.

Results Means shear/peel bond strength of groups 1, 2 and 3 were 15.4, 7.1 and 16.9 MPa, respectively.
Those of group 2 were lower than those of group 1 and 3 significantly. Six of 15 brackets in group 2
were bond failure before testing while no failure was found in group 1 and 3. For the non-failure
brackets of group 2, means shear/peel bond strength was 11.9 that was not significantly different to
those of group 1 and 3. The ARI scores of 4 and 5 that indicate less than 10% of adhesive remained on

the tooth surface were found 53.3%, 100% and 73.3% in group 1, 2 and 3, respectively.

Conclusion Saliva contamination after primer application resulted in significantly low bonding strength
and 40% bond failure before testing was found. Shear/peel bond strength in specimens blown dry

before primer application was not different from that of group with no saliva contamination.
(CU Dent J. 2011;34:55-64)
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