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MEPIAHWH

Ta oupBarikd ouykoANTIKG ouoTriuara xpnoiponoiouy TPeis
SlapopeTikoUs Napdyovreg, Tov TpononoinT adauavrivig, To
d1GAupa ouykoAnTikoU napdyovra Kai TV ouyKoAANTIKI} pnri-
vi) kard 1 Siadikaocia ouykoAnong op8odoviikwy aykuAiwv
orv adapavrivi. 18iaitepo YapakTnpIoTIKG OpIouévwy VEwY
OUYKOAMNTIKWY ouoTnudtwy otnv oSovTIKIj XelPoupyikn €ivai
611 ouvdudadouy Tov TpomonoinTij Kai Tov oUyKOAANTIKG napd-
yovia o€ éva kai povo okebaopa. O ouvduaoude aurég eor-
Kovopel ypdvo kai eivar anodoTikoTEpog Goov apopd orn
OX€0n KOOTOUG-OPEAOUG Yia Tov KAIVIKO Kal, €upeoa, yia Tov
10 Tov acdevi.

2KOIIOZ: Na ekriun8odv kai va ouykpiBouv ra anoreAéopara
and 1 xprjon duo autoadpornoloUpevwy ouyKOANTIKWY napa-
yoviwy, oupnepiAauBavopévou evog neipaparikod, eni TG
avroxri¢ Tou Ogopou opdodovrikWwv aykuAiwy orn didTunon.
IXEAIAZMOZ MEAETHZ: eipaparikij peAém in vitro.
TOMNOX APAZHI: KoM\éyio Obdovriatpikiis, [avemoripio
lowa.

YAIKO KAl ME©OAO?: Ze efayy8évia av8pwniva Sévria
ouykoMiidnkav aykihia olppwva pe éva and Ta akéAouda
Tpia mpwrékoAa:

Opdda | (Oudda eXéyyou): Ta Sdvria adponoijbnkav e
Pwopopiké ot 37%. Merd v epappoyrj Tou anogpaktikou
uAikoU onwyv kai oxiopwy, ouykoAAidnkav aykuAia pe T pnri-
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ABSTRACT

Conventional adhesive systems use three different agents, an
enamel conditioner, a primer solution, and an adhesive resin
during the bonding of orthodontic brackets fo enamel. A
unique characteristic of some new bonding systems in
operative dentistry, is that they combine the conditioning and
priming agents info a single application.  Combining
conditioning and priming saves time and should be more cost-
effective to the clinician and indirectly to the patient.

AIM: To assess and compare the effects of using two self-etch
primers including an experimental one, on the shear bond
strength of orthodontic brackets.

DESIGN: In vitro studl.

SETTING: College of Dentistry, University of lowa.

MATERIAL AND METHOD: The brackets were bonded to
extracted human teeth according to one of three protocols;
Group | (Control): Teeth were etched with 37% phosphoric
acid. After applying the sealant, the brackets were bonded
with Transbond XT (3M Unitek, Monrovia, California, USA)
and light cured for 20 seconds.

Group II: A selfetch acidic primer (ESPE Dental AG, Seefeld,
Germany) was placed on the enamel for 15 seconds and
gently evaporated with air as suggested by the manufacturer.
The brackets were then bonded with Transbond XT as in the
first group.
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vn Transbond XT (3M Unitek, Monrovia, California, HIA) kar
éyive pwronoAupepiopds yia 20 Seutepdlenta.

Opdda Il: Tonoderjdnke omv adapavrivy auroadpomnoiolye-
voc 6Eivog ouykoMnrikée napdyoviag (ESPE Dental AG,
Seefeld, leppavial yia 15 SeurepdAenta kai e€atpionke pe
finio pedpa aépa, dnwg nporeiverar and Tov karackeuaoti. 2m
ouvéyeia, ouykoMiidnkav 1a aykiAia pe Transbond XT dnwg
otV npwn opdda.

Opdda ll: Evag véog neipaparikdg auroadponolovuevog
ouykoMnrikdg napdyoviag o EXL# 547 (3M ESPE St. Paul,
Minnesota, HITA) epapudormke dia 1piBiic omv adapavrivn
yia 10 Seutepd)enta kai napéueive yia 20 Seutepdenta. 2
ouvéxela oteyvaidnke pe aépa kai pwronolupepiornke yia 10
OeutepoAenta. AkoAoudnoe n ouykoAAnon Twy aykuAiwy énwg
oric opddes | kai .

ATIOTEAEZMATA: Ta napdvra in vitro eupripara karédeiav
11 1) avroxrj Tou Seopou ot SidTunon SIEPEPE ONUAvTIKA oI
Tpeic opddeg (P=0.018). Or Sokipacieg noAantou evpoug
Duncan édeikav éni to Prompt [-Pop eixe onuavrika xaunAdre-
pn (X = 7.1 £ 4.4 MPa) niprj avroyric deopod o didrunon,
1600 and tov véo EXL# 547 autoadponoioduevo ouykoAnTikS
napdyovra (x = 9.7 + 3.7 MPa) doo kai and tov ouvduaoud
ToU pwopopikoU oféog e To oupBariké alotnua cuykoAAnong
(x =10.4 + 2.8 MPa).

ZYMIIEPAIMATA: Ta anoreXéopara g peAémg aurric karé-
Seikav 6t o1 veoeioaydévres autoadpomoiodpevor ouykoAAnT-
Ko mapdyovreg, mou MepIEYouv Kai Tov adpomoinTij Kai Tov
ouykoAANTIKG mapdyovra, Exouv T SuvaTdTnTa va xPnoIHomol-
n8odv emiTuywc Kard T ouykoAAnon op8odovrikwyv ayKuAiwy.
AEZEIX KAEIAIA: Auroadponoioupevor ouykoAntikoi napdyo-
vreg, SiarunTikos Seopds, opdodovrikd aykuAia.

EM. Op8od. Emd. 2002; 5: 13-20

[TapeAijpdn: 18.12.2001 - Eyive dekmij: 25.02.2002

EIZAICOrH

Ta oupBarnkd ouykoMnTka cuotipata xenoiponolody
TPeIG OlaPOPETKOUG NAPAYOVIEG, Tov Tpononoint ada-
paviivng, 10 didAupa ouykoMnTIkoU napayovia Kai myv
ouykoMnTikA pnrivn katd m dladikacia cuykOANong
op8odoviikwv aykuAiwy omv adapavrivn. Opicpéva
VEQ OUYKOMNTIKA OUCTAHATA Mou  XPnolponololvial
omv  odovtikr yelpoupyikrj Oladéouv 10 1d1aiEpo
yapakmpiotkd én cuvdudlouy 1oV TPONoNoINT KAl Tov
ouykoMNTIKS napdyovia oe éva kai pévo O€ivo didhu-
Ha yia Tautdxpovn xprion oe adapavrivn kal odoviivn
(Chigira kar ouv., 1989; Nishida kai cuv., 1993). O
ouvduaopdg autdg oe éva depaneunikd otddio efoiko-
vopel xpdvo kal eival anodotkdiepog doov apopd om
oxéon KOOTOUG-OPEAOUG IO Tov KAIVIKO Kal, €upeca,
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Group lll: A new experimental selfetch primer EXL# 547 (3M
ESPE, St. Paul, Minnesota, USA), was rubbed on the enamel
for 10 seconds and left to stand for 20 seconds before it was
airdried and then light cured for 10 seconds. The brackets
were then bonded as in groups | and Il

RESULTS: The present in vitro findings indicated that the shear
bond strengths of the three groups were significantly different
(P=0.018). Duncan multiple range tests indicated that Prompt
L-Pop had a significantly lower (x = 7.1 + 4.4 MPa) shear
bond strength than both the new EXL# 547 self- etch primer (x
= 9.7 2 3.7 MPa) or phosphoric acid and the conventional
adhesive system (x = 10.4 = 2.8 MPa).

CONCILUSIONS: The present results indicated that the newly
infroduced selfetch primers, containing both the enamel
efchant and primer have the potential fo be successfully used
in bonding orthodontic brackets.

KEY WORDS: Selfetch primers, shear bond, orthodontic
brackets.

Hel. Orthod. Rev. 2002; 5: 13-20

Received: 18.12.2001 - Accepted: 25.02.2002

INTRODUCTION

Conventional adhesive systems use three different
agents, an enamel conditioner, a primer solution, and
an adhesive resin in the process of bonding orthodontic
brackets to enamel. A unique characteristic of some
new bonding systems in operative dentfistry is that they
combine the conditioning and priming agents into @
single acidic primer solution for simultaneous use on
both enamel and dentin (Chigira et al., 1989; Nishida
et al.,, 1993). Combining conditioning and priming
info a single freatment step results in improvement in
fime and costeffectiveness to the clinician and indirectly
fo the patient.

These relatively new systems were used originally on
dentin  (Chigira et al., Nakabayashi, 1991).
Essentially, the acidic part of the primer dissolves the
smear layer and incorporates it into the mixture. Acidic
primer  solutions demineralize also the dentin and
encapsulate the collagen fibers and hydroxyapatite
crystals (Nishida et al., 1993). This simullaneous
conditioning and priming allows penetration of the
monomer info the dentin. The adhesive resin component
will then diffuse into the primed dentin, producing a
'hybrid layer" (Nakabayashi, 1991). These new
systems were found fo be also effective when bonding
to enamel (Gordan, 1997).

In the early 90’s, maleic acid was infroduced as an
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yia 1ov id1o Tov aodevr).

Autd 1a oyeriké kaivolpia ouotriuara xpnoiponoiidn-
kav apyikd omv odoviivr (Chigira kar ouv., 1989;
Nakabayashi kar ouv., 1991). Ouociaonkd, 10 &§vo
uApa Tou diaAlparog SlaAlel m onBada Tou eniypi-
OHaTOG Kal TV eVOWHATWVEl OT0 [efypa nou npokUnTel.
Ta &&va diahbpara cuykoMnrikoU napdyovia ana-
oBeotihvouv kal v odovrivn kal Oecpelouy TG KOA
Aaydveg fveg kal Toug kpuotdAoug udpofuanarn
(Nishida kai ouv., 1993). H 1pononoinon ng enipd-
VEIQG Kal N epapuoyr Tou cuykoAnTIkoU napdyovia
ot éva xpdvo enimpénel M SleicdusT) TOU HOVOREPOUG
péoa omv odovrivr). 21 Ouvéxela, 1O ouctankd g
ouykoMnTikAG pntivng Siayéetal oty odovrivn nou éxel
npoetolpacTel pe 1ov 1pdno autd, SNPIoUPYWVIAS Ero
pia "uBpidiki onBada" (Nakabayashi, 1991). Bpédny-
ke OT 10 kalvoUpla autd ouatripara eival e§jcou anore-
Aeopankd kal kaid m ouykdMnorn oy adapavrivn
(Gordan, 1997).

2ng apxés mg Oekaeriag tou ‘90, 10 paleikd ol
NapoUsIGoTnke wG evaAakTikd adponomtkd UAIKS ot
pia npoond8eia ehéyyou tou B&Boug adponoinong
mc adapaviivng. O1 Barkmeier «ai ouv. (1994),
olykpivav 10 pakeikd ofl 10% pe 10 puopopikd ol
37% xai avépepav o1 ol duvapelg deopol nou npo-
kdntouv frav omv oucia napdpoieg (38.0 = 6.5 ka
38.3 £ 8.0 MPa, aviicroiyal. Eéaon mg adapavrr-
VIKAG enpavelag He nAektpovikd pikpookonio odpw-
ong perd mv epappoyr pakeikol oféog 10% «kal
pwopopikol oféog 3/% anokdhupe napdpolo pop-
poroyikd npdruno, 1o Badog, dpwg, MG adponoinué:
vng engdveiag riav onuavikd pikpdepo oiny nepf-
nmwor) 1ou paAeikol oféog (Triolo kar ouv., 1993).

O1 op8odovrikol ypnoionololv Ty TexVIKr] CUYKOMN-
ong pe adponoinon wg 1pdno olvoeonG Twv ayKUAIwY
omv enipaveia g adapaviivng. Kipio pyéAnua tou kA
vikoU anoteAel n diarpnon aképaiag kar doniAng ada-
HavTIVIKAG enipdvelag Herd my anokdMnon 1wy opdo-
Soviikwv aykuAiwv. (g anotéleopa, n anotuyia 1ou
Seopol om Olenipdvela ayKUAIOU - OUYKOMNTIKAG
ouoiag 1} eviég MG ouykoMNTikrG ouciag efval nepio-
odrepo embupn ([aopalig) oe oxéon pe autriv Mg Oies
NIPAVEIAG  OUYKOMNTIKAG  ouciag-adapaviivng, It
éxouv avapepdel Karaypata kal pwypég MG adapavi-
VNG katd 10 xpdvo anokSGMNong twv aykuhivv kai 10r
aitepa Twv kepapikav (Britton kar ouv., 1990). ‘Erol,
SOKINAOTNKAV EVOATKTIKEG OUOCIEG NPOETOIPAOIAg MG
adapaviivng, onwg 1o paieikd ofl kar &vol ouykoh
Anikol napdyovieg nou nepiéxouv Phenyl P, via va dia-
niotwOel kard ndéoov pnopolv va Napéxouv KAIVIKG
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alternative efching material, in an attempt to control
the depth of the enamel efch. Barkmeier et al. (1994
compared the use of 10% maleic acid to 37%
phosphoric acid and reported that the resulting bond
strengths were essentially similar (38.0 + 6.5 and
38.3 + 8.0 MPq, respectively). Scanning electron
microscopy of the enamel surface treated with 10%
maleic acid and 37% phosphoric acid revealed a
similar morphologic pattern but the depth of the
etched surface was significantly less with maleic acid
(Triolo et al., 1993).

Orthodontists utilize the acid-etch bonding technique
as a means of attaching brackets fo the enamel
surface. Maintaining a sound unblemished enamel
surface after debonding orthodontic  brackets is a
primary concemn fo the clinician. As a result, bond
failure at the bracketadhesive inferface or within the
adhesive is more desirable (safer] than at the
adhesive-enamel inferface, since enamel fracture and
crazing have been reporfed at the time of bracket
debonding especially with ceramic brackets (Britton et
al., 1990). As a result, alternative enamel
conditioners, such as maleic acid and acidic primers
that contain Phenyl P, have been tested fo find if they
can affain a clinically useful orthodontic bracket bond
strength while decreasing the depth of enamel
dissolution and decreasing the number of steps during
the bonding procedure (Bishara ef al., 1998).
Recently, Prompt (ESPE Dental AG, Seefeld, Germany)
was infroduced as an allin-one adhesive for
composites and compomers. The material can be light
cured separately or after the application of the cavity
restoration or the orthodontic adhesive. Prompt
contains methacrylated phosphoric acid esfers that
combine an acidic component for efching the enamel
and the primer. In a recent study (Bishara et al.,
2001), the use of this selfeich primer provided
significantly lower shear bond strength when
compared to the use of phosphoric acid and a
sealant before bonding orthodontic bracket with a
composite adhesive.

The purpose of this study was fo assess and compare
the shear bond strength of two self-etch primers when
used to bond orthodontic brackets.

MATERIALS AND METHODS

Teeth: Sixty freshly extracted human molars were
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xerioiun avioxr deopol Twv opdodoviikwy aykuliwy
peivoviag tautdypova 1o Bé8og didAuong g ada-
pavrivng kai ov apiud twv oradiuwyv Mg dladikaciag
ouykdMnong (Bishara kar ouv., 1998).

Mpdogara, napoucidomke 1o Prompt (ESPE Dental
AG, Seefeld, Teppavia) wg ouykoMnikS "dAa-ceéva”
yia olvOereg pnriveg Kkal  uaAoiovopepr]  pNTIVAON
UAIKG. To uNikS autd unopel va puronolupepiorel Eexw-
PIOTA 1} PEIG TV EPAPHOYT| TNG anokardotaong Mg Kor
AONTAG i NG 0pdodovTikig cuykoMnTIKAG enrivng. To
Prompt nepiéyel pedakpuAikols e0TEPEG TOU PWOPOPI-
kol oféog nou ouvoudlouv &€ivo ouotarnkd yia adpo-
nofnon Mg adapaviivng kai cuykoMnTikd napdyovia.
Ye npdogam pehém (Bishara kai ouv., 2001), n xprr
olponoinorn autol Tou autoadEONOIOUHEVOU CUYKOMN-
nkol napdyovia eiye wG anotréAecpa m Onpioupyia
onpaviikG yapnAdrepng avioxric decpol om didmunon
oe OUYKPION He T XPron euwopopikol oféog kai evog
ano@EAkTkol UANIKOU onwv Kal OxIoPwy npiv and
ouykdMnon Twv op8odoviikwv aykuAiwv pe cOv8em
pnrivn.

2kondg aumg NG peAémg rrav va exnundel kal va
ouykpIOel n avioyr Tou decpol om didrunon dlo autor
adPONOIOUHEVWY CUYKOMNTIKWY NApAySVIWY Nou XPn-
olponolodvial yia m ouykOMnon op8odoviikwy ayku-
Nwv.

YANAIKA KAl MESOAOI

Advna: E&jvia npoopawg  efayxSévieg avBpdnivol
yoppior cuykevipwdnkav kar diamprdnkav ce didAupa
8updAng 0.1% (Bapog/dyko). Ta kpmpia yia mv enr-
Moy Twv Sovniwv frav: &8ikin napeiakr] adapavrivn
nou Oev efye nponyoupévwg unootel enefepyacia e
XNHIkoUG napdyovieg, onwg n.x. ungpoleidio tou
udpoydvou, dev napousiale pwypég and myv odovid-
ypa pe myv onofa éyive n eéaywyr] Tou dovrol kar Oev
epPavICe Tepnddva. Ta ddvria kadapiomkav kar YuaAi-
omkav pe ehappdnerpa kai ehactikd kunéMia yia 10
SeutepdAenia.

AykONia: Zm perém  ypnoiponoiridnkav  peraMiké
opBodovika aykihia (ceipd  Victory, 3M Unitek,
Monrovia, California, HIMA). H péon empdveia mg
Béong 1ou aykuhiou kadopiomke ora 11.7 mm”.
Aiadikaoia ouykdMnong: Ta aykihia cuykoMi8nkav
ola Oéviia olppwva pe éva and 1a akdrouda 1pia
NPWIOKOANT:

Opdda | (Oudda eréyyoul: Eikool ddvria adponoir-
Snkav pe VEAN pwopopikol oféog 37%. Akoroldnoe

EAAHNIKH OPOOAONTIKH EMIOEQPHZH 2002 ¢ TOMOZ 5

SE BISHARA ef ol The effect of using a new experimental self-efch primer/adhesive on the shear bond

collected and stored in a solution of 0.1%
(weight/volume) thymol. The criteria for tooth
selection included: intact buccal enamel, not
subjected to any prefreatment chemical agents e.g.
hydrogen peroxide, no cracks due fo the presence of
the extraction forceps, and no caries. The teeth were
cleansed and then polished with pumice and rubber
prophylactic cups for 10 seconds.

Brackets Used: Orthodontic metal brackets (Victory
Series, 3M Unitek, Monrovia, California, USA) were
used in this study. The average bracket base surface
area was determined to be 11.7 mm’.

Bonding Procedure: The brackets were bonded fo the
teeth according fo one of three protocols;

Group | (Confrol): Twenty teeth were efched with 37%
phosphoric acid gel. The teeth were thoroughly
washed and dried. The sealant was applied, the
brackets were then bonded with Transbond XT (3M
Unitek, Monrovia, California, USA) and light cured
for 20 seconds following the manufacturer’s
instructions.

Group lI: On twenty teeth, the selfefch primer Prompt
|-Pop (ESPE Dental AG, Seefeld, Germany) containing
both the acid and the primer was placed on the
enamel for 15 seconds and genfly evaporated with
air, following the manufacturers instructions. The
material used in the present study is predosed so that
it is only used for one application. The unidose system
in Prompt L-Pop has two compartments: one contains
methacrylated phosphoric acid estfers, infiators and
stabilizers, while the other contains water, fluoride
complex and stabilizers. For activation, the two
compartments are squeezed info each other and the
resulting mix can be applied directly on the tooth
surface. The brackets were then bonded with
Transbond XT and light cured for 20 seconds as in
Group |.

Group lll: On twenty feeth the enamel surfoce was
lightly dried. The EXL# 547 (3M ESPE, St. Paul,
Minnesota, USA| is made of two components; a drop
of each were mixed thoroughly for 5-10 seconds and
rubbed on the enamel surface for 10 seconds. This
layer was left to stand for 20 seconds and the surface
was lightly air dried and cured for 10 seconds. The
brackets were then bonded using Transbond XT and
cured for 20 seconds as in Groups | and II. The self-
etch primer EXL# 547 contains organophosphorous
compounds, methacrylate resin, HEMA, polyalkenoic
acid copolymer, ethanol, water and a photoinitiator.

HELLENIC ORTHODONTIC REVIEW 2002 ® VOLUME 5
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noAU kaAf éknAuon kal otéyvwpa Twv doviiwy. Tonode-
mOnKe ano@Eakikd UAIKS onwv kal OXICHWY, CUYKOA
Nidnkav 1a aykihia pe Transbond XT (3M Unitek,
Monrovia, California, HIMA| kai puwronoAupepiomkav
yia 20 SeutepdAenta olupuva e 11 odnyieg Tou Kara-
OKEUaoTr.

Opdda lI: To autoadponoiolpevo uhikd Prompt -Pop
(ESPE Dental AG, Seefeld, Meppavia) nou nepiéyer kal
10 o0 Kal Tov cUYKOMNTIKS Napdyovia, epapudoTnKe
omv adapavrivny efkool dovriwv yia 15 deutepdAenta
kal oreyvwdnke pe Anio pelua aépa olupuva pe TG
odnyieg Tou karaokeuaorr. To uAikd nou xpnoiponoir-
Snke omv napotoa perém SiariBerar oe npokadopr-
opévn Odon via pia epappoyr]. To clomua MG pIag
ddong 1ou Prompt [-Pop anoteAeitar and ddo pépn: 1o
éva nepiéxel pedakpuAikolG eOTEPEG TOU PWOPOPIKOU
oféog, kataAlreg kal oradeponoiniég, evw 10 GMo
nepiéyel vepd, e8opiolyo olunieypa kai oradeponor-
nég. a va evepyonoindel 10 dAo olompua, 1@ dlo
pépn oupniéCoviar kal wdolvial 1o éva péoa oro Mo
kal 1o pefyga nou npokiniel pnopel va epappootel
dpeca omv enipdvela Tou Ooviiol. 2T OUVEXelQ,
ouykoMA8nkav 1a aykihia pe Transbond XT kai guio-
noAupepiomkav yia 20 Seutepdienta Snwg oty
opdda I.

Opdda lIl: H adapaviviki enpdveia koot doviiav
oreyvidnke ehappd. To uhikd EXL# 547 (3M ESPE St.
Paul, Minnesota, HIMA) anoreefal and Sto napéyo-
vieg. Ato oraydveg, pia and k&8 napdyovia, avapei-
xdnkav kahd yia 5-10 SeutepdAenta kal epappodom
kav O1é 1p1B8rig via 10 deutepdAenta omyv adapavivikr
enipdveia. To orpwua autd napépeive yia 20 Seutepd
Aema kal kardniv - empdvela oreyvwdnke pe rnio
pedpa aépa kal noAupepiomke yia 10 SeutepdAenia.
Y1 ouvéyela ouykoMAdnkav 1a aykiAia pe Transbond
XT kai euwronoAlupepiomkav yia 20 deutepdienia,
onwg ong opddeg | kar ll. O auroadponololpevog
ouykoMnikdG napdyoviag EXL# 547 nepiéyel opyar
vopwopopikd clpnioka, pedakpuhikry pnrivi, HEMA,
OUPNOAUPEPEG TOU MoAuaAkevoikol oféog, aiBavoln,
vepd Kal PwIoEVEPYONOINTH.

2e k&8 ayklANio epapudomke oupnieotik Olvapun
300 gram pe éva perpnm SOvapng (Correx Co.,
Bépvn, EABetia) yia 10 Seutepdienta, akorholdnoe de
agaipeon Mg nepioceiag MG enrivng pe oflaixpo
koxANiGpio. OAa 1a defypara diameridnkav ce aniovr-
opévo vepd oroug 37°C yia 48 tpeg.

Aiadikacia anokdMnong: Ta doéviia tonodemi8nkav oe
akpuAIkS pe daktuhioug eaivoing (Buehler, Lid., Lake
Bluff, Illinois, HIMA). Xpnoiponomi&nke odnydg
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Fach bracket was subjected to a 300 gram
compressive force using a force gauge (Correx Co.,
Bem, Switzerland) for 10 seconds, following which
excess bonding resin was removed using a sharp
scaler. All samples were stored in deionized water af
37°C for 48 hours.

Debonding Procedure: The teeth were embedded in
acrylic in phenolic rings (Buehler, Lid., Lake BIuff,
llinois, USAJ. A mounting jig was used fo align the
facial surface of the tooth to be perpendicular with
the bottom of the mold. Each tooth was oriented with
the testing device as a guide, so its labial surface
was parallel to the force during the shear strength
fest. A steel rod with one flattened end was aftached
to the crosshead of a Zwick test machine (Zwick
GmbH & Co., Ulm, Germany|. An occluso-gingival
load was applied to the bracket producing a shear
force af the brackettooth interface. A computer,
electronically connected with the Zwick test
machine, recorded the results of each test. Shear
bond strengths were measured af a crosshead
speed of 5 mm/min.

Statistical Analysis: Descriptive sfafistics including the
mean, standard deviation, minimum and maximum
values were calculated for each of the three test
groups.

The analysis of variance was used to determine if
significant differences were present in the bond
strength between the three groups. If significant
differences were present, Duncan’s posterior tests
were used fo determine which of the means were
significantly different from each other. Significance
for all statistical tests was predetermined at p <

0.05.

RESULTS

The descriptive statistics for the shear bond strengths
of the three groups are presented in Table 1.

The results of the analysis of variance (Fvalue=4.32)
indicated that the shear bond sfrengths of the three
groups were significantly different (P=0.018). Duncan
posterior fests indicated that Prompt [-Pop had a
significantly lower (x = 7.1 + 4.4 MPa) shear bond
strength than either the new EXL# 547 selfetch primer
(x = 9.7 + 3.7 MPal or the phosphoric acid and the
primer in the conventional adhesive system (x = 10.4
+ 2.8 MPal).
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avdpmong yia My euduypappion NG NEOCTOIAKAG eni-
dveiag Tou k&de dovriol ol wote aum va eivar kGOem
npog tov nudpéva mg prirpag. Me odnyd T cuokeur
Sokipaoiag, ke dovi npocavatoAiomke €0l WOTe 1)
Slvapn va ackeial napdMnAa npog My YeIAIKr Tou eni-
@dvela kard m OokIacia MG avioxrig om OIATnan.
Ynv kepahi G ouokeurc Zwick (Zwick Gm bH & Co.,
Ulm, Teppavia) npocapudomke péBdog avoleidwrou
x&AuBa pe anonenAatucpévo dkpo. Ze k&8s aykUAio
EPAPPSOTNKE  POPTIO  pe  HaoNTIKIFOUAIKY  karedBuvorn
npokaAwviag dlvapn SIdnong ot dlenipavela ayKUAF
ou-dovniol. HAekrpovikdg unoAoyiomg ouvoedepévog e
m Sokipacikr ouokeur] Zwick karéypaye 10 anoteAé-
oparta k&de dokipaoiag. H diatunmkr avior 1ou deopol
petpridnke pe taximia kepaNic 5 mm/Aenid.
Yramornkr ene€epyacia: [a k&8 pia and ng 1peig
OHAOEG €yIve MEPIYPAPIKY OTATOTIK] avAAuon nou
nepIAapBave péon mprj, oradepr] andkAion, eAayIoTeg
Kal PEYIOTEG TIEG.

Xpnoiponoiri8nke avéiuon peraBAnidmiag yia va kado-
picel Mv napoucia Tuxdv onuavikwy dlapopwv perady
Twv TPV opddwy doov agopd om Slvapn Seopou.
Epdoov unrjpyav onuaviikég Siapopés, xenolponolion:
kav ol onio8ieg dokipaoieg Tou Duncan yia va kaBopf-
oouv noleg and TG PECEG TIPEG OIEPePAV CNUAVIIKG HeTar
&0 1oug. To eninedo onuaviikémiag yia dAeg TG oramor-
kéG Ookipaoieg npokadopiomke oo p < 0.05.

ATTOTEAEZMATA

H neprypagikr oranorikr yia mv avioyr] decpol o did-
TUNoN Twv TPIGV opddwv napoucialeral orov [livaka 1.

Ta anoreAéopara mg avaiuong peraBAniémiag [nud F =
4.32) kadeiéav én n avioxr tou deopol om didmnorn
Siépepe onpaviikG ong 1peig opddeg (P = 0.018). O
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DISCUSSION

The direct bonding of orthodontic brackets has
revolutionized and improved the clinical practice of
orthodontics. However, there is a need to improve on
the bonding procedure by saving time and also to
minimize enamel loss without jeopardizing the ability
o maintain  clinically useful bond strength.
Traditionally, the use of acid efchants followed by a
primer was an essenfial part of the bonding
procedure of composite adhesives in order to allow
good wetting and penetration of the sealant info the
enamel surface (Barkmeier and Erickson, 1994: Triolo
et al., 1993). The use of the new self-efching primers
for orthodontic purposes has not been fully evaluated.
In general, these new primers are thought to simplify
the clinical handling of adhesive systems by
combining the efchant and the primer in one
application (Chigira et al., 1989; Nakabayashi,
1991; Bishara et al., 1998). The earlier generations
of acidic primers were selectively compatible with
different adhesives and as a result either produced
significantly lower bond strength  or needed
significantly more working time (Bishara et al., 1998).
The present study evaluated the use of two new self-
efch primers, one present on the market and the other
is experimental, and compared them to the
conventional bonding procedure. The findings
indicated that one selfefch primer (experimental)
provided similar shear bond strength (x = 9.7 + 3.7
MPa) as the control group (x = 10.4 + 2.8 MPaq)
when used to bond orthodontic brackets fo  the
enamel surface, while the second selfefch primer
provided a significantly lower, but clinically
accepfable shear bond forces (x = 7.1 + 4.4 MPq)
(Reynolds, 1979).

Mivakag 1. Mepiypaikr) otatiotiki kai anotedéopata tng avdvong petabAntétntag kai twv oniobiwv Sokipaociwv Duncan
Katd tn olykpion TG avroxrig Seopol Twv TPIY opddwy otn Sidtunon o Mega Pascals (MPa).

Table 1. Descriptive statistics and results of the analysis of variance and Duncan’s posterior tests comparing the shear bond
strengths in Mega Pascals (MPa) of the three groups evaluated.

Groups Tested / Opddeg nou dokipdodnkay X S.D. Range Duncan*
Acid + Primer + Transbond 10.4 2.8 6.4-19.1 A
Prompt L-Pop (Selfetch Primer) + Transbond 7. 4.4 1.0-18.6 B
EX# 547 (Experimental Selfetch Primer) + Transbond Q.7 3.7 4.2-16.3 A

* OpaSes i 10 1510 ypappa Sev Siagépouy onuaviIK perall 1oug Fvalue=4.32 P=0.018

Groups with the same letter are not significantly different from each other.
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dokipaoieg noManiol edpoug Duncan édeiéav o 1o
Prompt l-Pop eifye onpavriké xaunhdrepn (x = /.1 £ 4.4
MPa) nuiy avioxrig deopol om didrunon, 1¢co and Tov
véo EXL# 54/ autoadponoiolpevo cuykoMnikd napd-
yovia (X = 9./ + 3.7 MPa) éoo kar ané tov cuvdua-
opd 10U PWOPOPIKOU OFEOG e To oupBatkd olomua
ouykOMnong (X = 10.4 + 2.8 MPa).

SYZHTHXZH

H dpeon ouykdMnon opdodoviikiv aykuhiny épepe
enavéoraor kai BeAtiwoe onuaviikd mv kAivikry opdo-
Soviik npdén. Ev 1olmoig, xpeidlerar nepaiépw Beh
Tiwon g dladikaciag ouykdMnong yia Adyoug eorr
Kovéunong xpovou kai yia va ehayioronoindolv uxdv
anwAeiag NG adapaviivng, xwpig, wordoo, va dlaku-
Beleral n ikavomra diampnong KAIVIKG XprAoIpng avio-
xg Oeopol. Katd napddoon, n xerjion é&vuwy adpo-
nointwv kai n enakdAoudn epappoyr] ouykoMnkol
napayovia anoteAoloe Baoikd pépog mg dladikaoiag
ouykOGMNoNG cuvOETwY pNTIvay, €101 WOTe va yivel Kar
Siabpoyxn kal Sleioduor) Tou uypol AnoPEAKIIKOU UAK
KoU Onwv Kal OXIoPWV evidg TG AdAPAVIIVIKAG enipa-
veiac (Barkmeier kar Erickson, 1994: Triolo kal ouv.,
1993). H ypAon 1wv Véwv autoadponololpevwy
ouykoMnTikwv napaydviwy Sev éxel alohoyndel nAd-
pwg. levikd, morelerar on 1a véa autd uhikd anionor
olv 1oV KAIVIKS XeIPIoS TwV OUYKOMNTIKWY CUCTNHATWY
ouvoualoviag Tov adponointm Kal Tov CUuyKOMNTIKS
napdyovia ce pia kal pévn epappovr] (Chigira kal
ouv., 1989; Nakabayashi, 1991; Bishara kai cuv.,
1998). Or &&vol cuykoMnrikol napdyovieg Mg npon:
yoUpevng yeviag rirav enidektikd oupBaroi pe 1a didepo-
Pa CUYKOMINTIKG UAIKG. 2uvenwg, effe elyav wg anoré-
Aeopa onpaviikd xapnAdtepn dlvapn deopou eite anar
roloav  onpaviiké  peyaAitepo  xpdvo epyaciag
(Bishara kai cuv., 1998).

H peAém aur afiohdynoe m xprion dlo véwv autoa-
Sponololuevwy CUYKOMNTIKOY napaydviwy, evog nou
KUKAOQOPET OTO ePndpIo Kal evdg GAoU nelpaparnkoy,
kal 1a oUyKpIve Pe auté nou xpnolgonololvial ot Cup-
Barikr} diadikacia cuykdMnong.

Ta euprjuara édeiéav o1 o évag autoadpomnololpevos
OUYKOMNTIKOG  napdyoviag (o nelpapankdg) napeiye
Siarunkr avioyr| deopol (X = 9.7 + 3.7 MPa) napd
poia pe autm mg opddag eréyyou (X = 10.4 + 2.8
MPa), evid o Selrepog napeiyxe onuaviikG xapnAdtepn,
napdAa autd kAIvikd anodek, avioxrj decpol om Oid-

unon (X = 7.1 + 4.4 MPa) (Reynolds, 1979).
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It needs to be remembered that this is an in vitro study
and care should be taken in interprefing the results to
those that might be obtained in the oral environment.
In addition, more research is needed to determine the
shear bond strength of these new self-etch primers in
the first half hour after bonding to simulate the time the
initial archwires are tied. The type of adhesive used
(highly filled vs. lightly filled) may also have a
significant effect on the shear bond strength.

CONCLUSIONS

By reducing the number of steps during bonding,
clinicians are able to save time as well as reduce the
potential for error and contamination during the
bonding procedure. The present results indicated that
the newly introduced self-etch primers, containing both
the enamel etchant and primer have the potential to
be successfully used in bonding orthodontic brackets.
This is because the shear bond strength obtained with
the new self-etch primer is essentially similar to the one
obtfained using the traditional adhesive systems.
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[Npéner va Anedei undyn én npdkeitar yia in vitro peAém
Kal 10 anoteAéopaTa NPEENEl va epunvediovial e NPooo-
x| 0g oxéon pe autd nou pnopel va 1oxlouy yia 1o ofo-
pankd nepiBAMov. EninAéov, anareiial nepaiiépw épeu-
va yia va ka8opliotel ) avioxrj 1ou decpol o didinon
auIdY Twv  VEwv  autoadponoloUEVWY  CUYKOMNTIKGY
napayoviwy Kard My nEwin pioH wpd PETd T ouyKOAN:
on ondre kal npoodévovial omv kKAvIkr npdén 1a apyi-
k& ouppdnva 16€a. Akdun, o 10NoG CUYKOMNTIKAG
ouciag nou xpnolponoieiar (pe auénpévo 1 pelwpévo
apIBUS evIoXUTIKOV OUCIWV) PNopEEl va éxel onuavrikr eni-
Spaon o diaTpnTikr| avioxr] 1ou Seopod.

Y MITEPAZMATA

Meiwvoviag tov api8pd twv oradiwv cuykOMnong Twv
avkuAiwy, ol kAvikof pnopolv va  eolkovouricouv
xpovo, kadwg enfong kar va peiwoouv My midavomma
OPAAIGTWY Kal pOAuvoNG Kard m Sladikacia ouykoN
Anong. Ta anoteAéopara G peAéing autig karédeiéav
o1l o veoeloayOévieG auToadPONOIOUHEVOl CUYKONMNTI-
Kof napdyovieg, nou NePIEXOUY Kal Tov adponoinTr| kal
1oV ouykoMnTikd napdyovia, éxouv m duvaidiia va
xpnoiponoin8olv enituxwg katd 1 ouykdAMnorn opdo-
Sovrikwv aykuhivv. O Adyog eivar o1 n napexdpevn
and TouUG auToadPONOIOUPEVOUG  OUYKOAANTIKOUG
napayovieg avioxj decpol o didmunon eivar ousia-
oTkG napdpola e aumyv Twv NApAdOCIaKWY CUYKON
ANTIKGY CUOTNPATWY.
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