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AOMHMENH MEPIAHWH STRUCTURED ABSTRACT
2KOIIOZ: Me myv eioaywyij véwy ouykoAnTIKGY UAIKGY, ouv- AIM: As new adhesives, composite resins and bonding
Sérwy pnmividy kai Texvikdy ouykSAAnong, or opBodovrikoi uio- techniques were introduced, orthodontists adopted some of
dérnoav opiopévec and autéc Tig Kaivotopies kai Tic MPSode- these innovations and added them to their armamentarium.
oav oo onAoordoid Toug. Jkonde TG LEAETG eival va ouykpr- The purpose of this study was to compare the shear bond
vel v avioyrj Tou Seopou oty didrunon (AAA) Tpidv ouykoA- strength (SBS) of three adhesive systems used in dentistry;
Antikdyv ouornudrwy nou xpnoiponoiouvial oTny oSovTIaTpIKi. one with an organically modified matrix, Admira (Voco,
To Admira (Voco, Cuxhaven, eppavia) nou eivai éva odorua Cuxhaven, Germany), another that contains the traditional
HE opyavikG Tpononoinuévn pritea, To Transbond XT (3M Bis GMA matrix namely Transbond XT (3M Unitek,
Unitek, Monrovia, CA) nou nepiéxer v kAacikri pritoa Bis Monrovia, CA), and a nano-filled composite resin Grandio
GMA kai 10 Grandio (Voco, Cuxhaven, leppavia mou eivai (Voco, Cuxhaven, Germany).

oUvOeTn pnTivn pe vavo-evioyuTikéG ouoieg. MATERIALS AND METHODS: Sixty freshly extracted human
YAIKO KAl MEGOAOI: Erivia npdopara eEay8évreg avBpu- molars were randomly divided into 3 groups; 20 feeth were
nivol yopgiol xwpiornkav Tuxaia oe 3 opddeg. Eikoor Sévria bonded with Transbond XT, 20 teeth with Admira, and 20
ouykoMiiOnkav pe Transbond XT, eikooi pe Admira kai dAMa teeth with Grandio.

eikooi 66vria pe Grandio. MAIN OUTCOME MEASURES: The analysis of variance was
KYPIEX METPHZEIX: Xpnoiuonoimidnke n avéAuon peraBAnto- used fo compare the SBS of the three groups. If significant
mrag yia va ouvykoidei n AAA twy Tpikdv opddwy. Epdoov differences were present, Tukey's posterior tests for harmonic
unrjpxav onuaviikés SIapopées, xpnoiponoiovviav ol oniodieg mean sample size were used to defermine which of the
Sokipaoieg tou Tukey yia appoviké péco péyedog Seiyparog, means were significantly different from each other.
€101 worte va kadopioTel noleg and Tig PEces TIREG frav onua- Significance for all statistical tests was predetermined at
viIkG SiapopeTikés and Tic undhoines. H onpavrikdmra yia ps0.05.

SAec Tic orariorikés Sokipacieg mpokadopiornke oto p<0.05. RESULTS: The results of the Analysis of Variance (Fvalve =
ATIOTEAEZMATA: Ta anoreAéopara g Avéhuong MeraBAn- 0.545) of the SBS indicated that there was no significant
émrag (nur F = 0.545) me AAA édeifav 6mi Sev unrpyav (p=0.583) differences between the three groups tested. The
onpavrikég (p=0.583) Siapopég avdueoa orig Toeic ouddeg. H mean SBS for Admira was 5.123.3 MPa, for Grandio
péon mipri AAA yia 1o Admira rirav 5.1+3.3 Mpa, yia 10 4.1+2.6 MPa and that for Transbond XT was 4.6+3.2 MPa.
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Grandio rjrav 4.122.6 Mpa kai yia 1o Transbond XT 4.6+3.2
Mpa. Kard mv anokéMnon, 3 ané ra 20 aykivhia (15%) oe
k68 pia and i opddeg Admira kar Grandio anéruyav ywpig
va karaypdperar Suvapn ot SOoKIpaoTIKij ouoKeur] karaypa-
onc. Kavéva ané 1a aykiAia mou ouykoMAijdnkav pe
Transbond XT Sev napouciace napdpoio gaivpevo.

ZYMITEPAZMATA: Ta véa uAikd mou ypnoiponoiodvrai otnv
000VTIKI] XelPoUPYIKN] Exouv SuvnTikG op8odovIIKEG epappo-
Yés, epdoov 1o 1Ewdeg autwyv Twv uAIkWY BeATIwET ETo1 ote
va ouykoAwvrar kaAutepa orn Bdon twv aykuAiwy.

AEZEIX KAEIAIA: Ziv8emn pnrivn pe vavo-evioxuTikég ouoieg,
Ormocer, AykuAia, Avroyij Aeopou orn Aidrunon

EAX Op806 Enmid 2004,7:25-32.

Maperijpdn: 03.03.2004 - Eyive dekré: 08.06.2004.

EIZATCOIH

Ané 161 nou elofix8n n cuykoMNTIKr Texviki adponor
nong pe ofl, n éwoia Mg cuykdMnong diapdpwy
pnTivwv oty adapavrivn odrjynoe oy avantuén epap-
poywv ce SAa 1a media NG odoviaTpIkAG, CupneEr
AapBavopévng g ouykdMnong op8odoviikwy ayku-
Nwv. Yndpyouv apketol dMol napdyovieg nou uno-
polv duvntikéd va oupBaiouv omv avioxr] 1ou Secpol
perall mg adapaviivng kai 1ou 0pdodoviikol ayKuA-
ou, onwg: 1o €idog Tou Napdyovia NEOETOINACIas NG
adapaviivng, n ouykévipwon 1ou oféog, n dIdpKeia NG
adponoinong, n olveon 1ou cUyKOANTIKOU UAIKOU, ©
oxedlaopdg MG Bdong 1ou aykuhiou, 1o UAIKS Tou
aykuAiou, 1o otoparkd nepiBdMov kar n de€iémia tou
kAivikoU (Newman, 1965: Mulholland kar DeShazer,
1968: Newman kai ouv., 1968: Mizrahi kai Smith,
1969; Newman kai ouv., 1969: Refief kal ouv.,
1970; Wickwire kai Rentz, 1973; Retief, 1974:
Zachrisson, 1976: Gorelick, 1977: Zachrisson kai
Brobakken, 1978: Thanos kai cuv., 1979: Britton kai
ouwv., 1990; Surmont kai cuv., 1992).

O Bowen [1955) ypnoiponoinoce pia énou- pnrivn wg
OUVOETIKI] ouoia Twv owpaTdiwy ouviemypévou Oloer
diou Tou nupITiou Kal NG okdvNG NOPCEAGVNG enixer
pwviag érol va avantiéel yapakmpionkd Seppikig diar
o1oNig napdpola e ekeiva Mg dopig Tou doviiod. O
Bowen (1965) diatinwoe, eniong, mv anoyn on npé-
nel va yenoiponoindel cuvepyikdg napdyoviag, onwg
éva ENIPAVEIOOPACTIKO CUV-HOVOUEPES, YIa va OPAcEl
wG Oeopds peradl NG noAupepols CUVOETIKAG Kal Tou
avépyavou nepleyopévou mg odoviikig enipaveiag. O
Phillips (19606) npdreive mv npoodikn avdpyavwy

adpavwv evioKUTIKWV ouoiwy otr cupBarikr] noAupeda-
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During debonding 3 of 20 brackets (15%) in each of the
Admira and Grandio groups failed without registering any
force on the festing machine recording. None of the brackets
bonded with Transbond XT had a similar failure mode.

CONCILUSIONS: It was concluded that new materials that
are being introduced in operative dentistry can potentially
have orthodontic applications if the flow of these materials
can be improved to betfer adhere to the bracket bases.

KEY WORDS: Nano-Filled Composite, Ormocer, Brackets,
Shear Bond Strength

Hel Orthod Rev 2004;7:25-32.

Received: 03.03.2004 - Accepted: 08.06.2004

INTRODUCTION

Since the infroduction of the acid efch bonding
technique, the concept of bonding various resins to
enamel has developed applications in all fields of
dentisiry including the bonding of orthodontic brackes.
There are a number of other factors that can potentially
contribute fo the bond strength between the enamel and
the orthodontic bracket including: the type of enamel
conditioner, acid concentration, length of efching time,
composition of the adhesive, bracket based design, the
bracket material, the oral environment as well as the
skill of the clinician (Newman, 1965; Mulholland and
DeShazer, 1968: Newman et al., 1968: Mizrahi and
Smith, 1969; Newman et al., 1969; Retief et al.,
1970: Wickwire and Rentz, 1973: Retief, 1974:
Zachrisson, 1976; Gorelick, 1977: Zachrisson and
Brobakken, 1978 Thanos et al., 1979; Britton et al.,
1990: Surmont et al., 1992).

Bowen (1955) used an epoxy resin as a binder fo
particles of fused silicon dioxide and porcelain
powder, in an affempt to develop thermal expansion
characteristics equal to that of footh structure. Bowen
(1965) also proposed that, a coupling agent such as
a surface-active comonomer should be used to act as
a link between the polymeric binder and the mineral
content on the tooth surface. Phillips (1966)
suggested the addition of inorganic inert fillers to
conventional polymethacrylate resin to improve ifs
mechanical properties and to further reduce thermal
expansion. He was the first to use the ferm
'Composite resin" to describe this improved
adhesive/filling material.

In general, a resin based composite is defined as a
three-dimensional mixture of two or more chemically
different materials that have disfinct inferfaces. Such a
combination is described as incorporating three
phases (Lutz and Phillips, 1983):
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KPUAIKI] pntivn yia va BeAnoel TG unyavikég mg 1016

Nieg Kal va pelwoel nepaiépw m Sepuikr OIACTOM.

‘Hrav o npwrog nou pnoiponoince tov 6po "cldvAem

entivn" via va nepiypdyel 10 BeAwpévo ouykoMnT-

KO/ EUPPAKTIKS UAIKO.

levikd, éva pnrivolyo uAikd opiCeral wg 1o TpIodidoTa-

10 pefypa O00 1| nNepIcodTEPWY YNUIKG OIAPOPETIKWY

UNIKQV pe Olakpiiég Olenipdveleg. ‘Evag téolog ouv-

Suaopdg neplypdPetal wg 1o anoréAeoua 1pidv eaoe:

wv (Lutz kai Phillips, 1983):

1. Opyavikr edon: n don aut anoteAel Baoika m
SepéNia ouoia Tou ouoTruatog evidg Tou onoiou
alwpolvial 1a cwuartdla 1wy evioxutikwy ouoiwv. O
napayovieg nou ypnolponololvial ouvndéotepa wG
SepéNa ouoia eivar 10 BisGMA (Bisphenol A
glycidyl dimethacrylate], 10 1pononoinuévo  Bis-
GMA, 1a dipe8akpuhika oupedavng (UDMA), 1o
TEGDMA kai o1 napdyovieg apaiwong.

2. Aenigaveiakry don: n @don aurj nepihapBavel
Toug ouleutikolG napdyovieg, Kupiwg oiAavia, o
onofol OleUKOAUVOUY T OOVOEON Twv avOPyavwvY
EVICXUTIKWY OUCIWV [E TNV opyavikh dritea.

3. Avépyavn @dor: 1a cwparidia twv avdpyavwy evi-
OXUTIKWY ouoigv npootidevial omy opyavikr prirea
kal o ouCeutikdg napayoviag OlapecoAaBel yia
Séopeuony Toug. Ta ocwpatidia Twv avopyavwy evi
OXUTIKWY OUCIWV NAPEXOUV avioyr| oto olomua Mg

olvBemg pnrivng.

Evioyutikég ouoieg. O nohupepeic vavo-olvOereg pni-
veg anoreholy pia véa 1één UAIKwy He povadikl eowre-
pIKkr] Sopr Kal NEPIEXOUV VAVO-EVIOKUTIKEG OUOIES (peyé-
8oug 0.005 wg 0.01 pikpav). Or Geraldeli kal
Perdigao (2003) Bprikav o o1 olvBeteg pnyiveg e
VavorevIouTikéG  oucieg napoucialouv opiakr] and-
ppaln omv adapaviivn kai My odoviivr) napdpola e
eKeVI) Twv CUYKOMNTIKGOV OAIKMG adponoinong. Emnié
ov, ol Dabanoglu kar cuv. (2003) Bprikav &1 peyahn
nocoMTa  EVIOKUTIKWY OUCIWV OF CUVOUACHS [E PIKPEG
Siaotdoelg ocwpandiwy peigvouy My anotpiBr kard
50% oe olykpion pe pnriveg nou nepiéxouv Ayorepeg
EVIOKUTIKEG OUOTeG 1) pnTiveg pe opyavikég (nponoAu-
HEQICHEVEG) EVIOXUTIKEG OUOIEG.

Mijipa. Mapdro nou n prnvolyog pripa ennpedll
Kal eKeivn onpaviika TG 1I010TTEG Twv CUVEETWY PNTIVAY,
aliCer va onpeiwdel én, and mv eicaywyr Twv Oiueda-
KPUAIKQV pe T poper Tou Bis GMA kal petd, ol ouoia-
onkég aMayég doov agopd ce autd 1O TUAPA Tou
ouykoMnTikoU cuotpatog fiav noAl Aiyeg. O Adyog
efvar én 10 uAiké anodeixdnke paAov aidnioto yia
anokaraotdoelg kal op8odoVIIKEG epapPUOYEG. And Ty
AMn pepid, npdogareg épeuveg karédeiav Ot 10
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1. The organic phase: This phase is essentially the
matrix for the system in which the filler particles are
suspended. The most commonly used agents for
the matrix are Bisphenol A glycidyl dimethacrylate
(BisGMA), modified BissGMA,  urethane
dimethacrylates  (UDMA),  Triethylene  glycol
dimethacrylate (TEG-DMA) and diluents.

2. The interfacial phase: This phase contains the
coupling agenfs mostly silanes, that facilitate the
bonding between the inorganic fillers and the
organic maitrix.

3. The inorganic phase: The inorganic filler particles
are added to the organic matrix and their Eonding
is mediated by the coupling agent. Inorganic filler
particles help provide strength to the composite
resin system.

The Fillers. Polymer nano-composites are a new class
of materials with a unique internal sfructure and
contains nano fillers (0.005 to 0.01 microns in size).
Geraldeli and Perdigao (2003) found that nanofilled
composites had marginal seal in enamel and denfin
comparable fo fofalefch adhesives. In addition,
Dabanoglu ef al. (2003) found that a high filler
degree combined with small particle dimensions
reduced abrasion by up to 50% compared to
composites of lower filler degree or those with
organic (pre-polymerized) fillers.

The Matrix. Although the resin matrix also significantly
influences the properties of composite resins, it is
interesting 1o nofe that there were few fundamental
changes in that aspect of the bonding system since the
infroduction of dimethacrylates in the form of bisphenol
A glycidyl dimethacrylate (Bis GMA). This is because
the material has proved fo be relatively reliable for
restorative and  orthodontic purposes. On the other
hand, some recent research indicated that, the
Bisphenol A component in the structure of the monomer
Bis GMA is being suspected of having an esfrogenic
effect while the Bis GMA itself has also been found to
be cytotoxic in a number of cell culture systems (Schedle
et 07., 1998; Prati ef al., 1998). In an aftempt fo
overcome some of the limitations and/or concerns
associated with the traditional composites, a new
packable restorative material was introduced called
Ormocer, which is an acronym for organically modified
ceramic technology. Ormocer materials contain
inorganic-organic  copolymers in addition fo the
inorganic silanated filler particles. They are synthesized
through a solution and gelation processes (solgel
process| from multifunctional urethane and  thioether
(meth) acrylate alkoxysilanes. Ormocers are described
as 3-dimensionnally crosslinked copolymers. The
abundance of polymerization opportunities in these
materials allows Ormocers to cure without leaving a
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ouotankd Bisphenol A mg Soprig Tou povopepols Bis
GMA gaiveral va éxer enidpaon 10nou olotpoydvwy,
ev 10 1610 10 Bis GMA éxel enfong Bpedel on eival
KUTOTOEIKO OF QPKETG OUCTAUATA KUTIAPIKWY KaMIEQYER
wv (Schedle kar ouv., 1998: Prati kai cuv., 1998).
Andneipeg va Eenepaocdolv opiopévol and 1oug nepio-
piopols kal/f 1a npoBAjuara nou oxerilovial pe Tig
napadooiakég pnriveg odrjynoav omy eicaywyr evog
véou onBééipou anokaraorankol uAikol, Tou Ormocer,
10 onofo anoteAel akpwvipIo TG opyavikd 1pononoin-
Lévng kepapikig Texvoloyiag [organically modified
ceramic technology). Ta ulhikad Ormocer nepiéyouy,
k16 and 1a avépyava cidaviolya cwpariola Twv evi-
OXUTIKWYV OUCIWY, Kal avépyava-opyavikd CUPNOAUME:
pry. H olvBeor] 1oug yiveral péow diepyaoiwv diGAuong
kal yehonoinong (solgel process| and noAunapayovir-
k& akpuhikad aAkofuoiravia oupedavng kai deioaidé-
pa (ped). Ta Ormocer neprypdgovial wg piodidorara
oupnoAupepr] pe dlaotaupolpevoug deopolsg. O nok
AanAEG SuvatdInieG NOAUPEPICHOU QUTWY TwV UAIKWY
Toug enimpénel va noAupepidovial YwpiG unoAeindpevo
HOVOPEPEG anokwviag, €101, peyalltepn Biooupbard-
mra pe toug 10100g. To Ormocer dnuioupyridnke ot pia
andneipa va &enepac8olv 1a npolArfuata nou ogei-
Aovial ot oUCTOA} NOAUPEPICHOU Twy CUPBATIKWY CUV-
Séwv pnrivay, agol o ouvieheot|g Seppikrig dlactor
AAG Tou npocopoldler 1diaitepa e autdy Tou QUOIKOU
dovrioU.

Epyaompiakég dokipaoieg wv Ormocer unodeikviouv
onpaviikG yapnAérepo pudud anorpiBric oe clykpion
e ng olvdereg pnriveg (Waitts kar Marouf, 2000).
EminAéov, or Llorente kai ocuv. (2001) Bprkav n n
ouotoh tou Ormocer Arav idia pe aut Twv uBPISIKWY
pNTIVAY, Napd T PIKPOTEEN NEPIEKTIKATNTIG TOU OF &vI-
oxutikég ouoieg. O1 cuyypapeic anédwoav 1a euprpa-
1G T0UG om dlagopd NG ENIVWOOUG PiTPAG Tou
Ormocer. 2upnepaopankd, wG NAEOVeKpaTa  Tou
Ormocer nporteivovial n pikpr} cuctoAr, n auénuévn
avriotaon omv anotpiBr, n BiooupBatdma kai n npo-
oracia évavi Mg tepnddvag (Dabanoglu kar ouv.,
2003; Hickel kai cuv., 1998).

Me v elcaywyr] VEwV CUYKOMNTIKOY UAIKGY, ouvOé-
WV ENTIVAV KAl TEXVIKOY ouykOMnong, o op8odovri
kof ulodémoav opiopéveg and QUIEG TIG KAIVOTOWIEG
kal 1g npdéodecav oro onhootdoid Toug. 2kondg
aumiG G HEAéNG eival va ouykpivel v avioxr Tou
Seopol o didrunon (AAA) 1pidv cuomudiwy nou
xpnoiponoiobviar omv  odovnarpiki. Tou Admira
(Voco, Cuxhaven, leppavia) nou eivar clomua e
opyavika Tpononoinpévn pirpa, tou Transbond XT
(3M Unitek, Monrovia, CA) nou nepiéyel mv napa-
Sooiaki pipa Bis GMA kai 1ou Grandio (Voco,
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residual monomer thus having greater biocompatibility
with the fissues. Ormocer was formulated in an
aftempt to overcome the problems created by the
polymerization shrinkage of conventional composites
since the coefficient of thermal expansion is very
similar to natural tooth structure.

Laboratory festing of Ormocer materials suggests a
significantly lower wear rafe when compared with
composites (Waitts and Marouf, 2000). In addition,
lorente et al. (2001) found that the shrinkage of
Ormocer was equal to that of hybrid composites
inspite of having less filler content. The authors
affributed their findings to the difference in the resin
matrix of Ormocer. As a result, it is suggested that the
advantages of Ormocer include low shrinkage, high
abrasion resistance, biocompatibility and protection
against caries (Dabanoglu ef al., 2003; Hickel ef al.,
1998).

As new adhesives, composite resins and bonding
techniques were being infroduced, orthodontists
adopted some of these innovations and added them
fo their armamentarium. The purpose of this study was
fo compare the shear bond sirength of three systems
used in dentistry one with an organically modified
matrix, Admira (Voco, Cuxhaven, Germany), another
that contains the traditional Bis GMA matrix namely
Transbond XT (3M Unitek, Monrovia, CA), and a
nanofilled composite resin  Grandio  (Voco,
Cuxhaven, Germany).

MATERIALS AND METHODS

Sixty freshly extracted human molars were collected
and sforecjin a solution of 0.1% (weight/volume)
thymol. The criteria for tooth selection included: intact
buccal enamel, not subjected to any prefreatment
chemical agents such as hydrogen peroxide, no
cracks due to the pressure of the exfraction forceps,
and no caries. The teeth were cleansed and then
polished with a pumice slurry and rubber prophylactic
cups for 10 seconds. All teeth were thoroughly

washed and dried.

Brackets Used and Bonding Procedure

Sixty maxillary right central incisor brackets (Victory
Series, 3M Unitek, Monrovia, CA), were used. The
average surface area for the bracket base was 12.2
mm’. The surfoce area was the average obtained
from measuring 5 brackets.

The 60 teeth were randomly divided info 3 groups:
Group 1 (Transbond XT adhesive system): Twenty
teeth were efched for 15 seconds with 35%
phosphoric acid, washed with o water spray for 10
seconds, dried to a chalky white appearance and the
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Cuxhaven, [leppavia), piag olv8emg prnrivng pe
VAVO-EVIOXUTIKEG OUOIEG.

YNIKA KAI MESOAOI

Eéjvia npdogara eéaxdévieg avdpwnivol yoppior cuk
AéxOnkav kar anodnkelmkav oe didAupa QupdAng
0.1% (B&pog/dyko). Ta kpimpia enhoyrg Twv Soviigv
nepieAduBavav: aképain napeiakr adapavivi nou Oev
elxe ektedel oe ynuikolg napdyovieg dnwg unepoleidio
Tou udpoydvou, anousia pwypwy ora déviia Adyw nie-
ong and mv odovidypa kal anoucia tepnddvag. la
ddéviia kadapiomkav kar onAbwdnkav e eAagpodnerpa
kal ehaotikd kunéMia yia 10 Seutepdienta. OAa 1a
Sévria eknAldnkav kal oreyvwdnkav oxoAaoTikd.

AykdNia kar diadikacia ouykdMnong
Xpnoiponoiidnkav efjvia aykihia avw Oe€iol kevipi-
ko Topéa (Victory Series, 3M Unitek, Monrovia, CA).
H péon emodveia mg Bdong tou aykuhiou Arav 12.2
mm’, nprj nou npoékuye and m pérpnon me Bdong 5
QYKUATwV.

Ta 60 dévna ywpiomkav tuxaia ce 3 opddeg:
Opada 1 (ouykoMnriké otomua  Transbond  XT):
Eikoor dévria adponomndnkav yia 15 deutrepdhenta pe
pwopopikd ofl 35%, eknAiBnkav pe Karaloviopd
vepoU yia 10 Seurepdienia, oreyvwdnkav péxpl va
anokmoouv éyn KigwAiag, hog Se tonodemdnke o
ouykoMnTikdG napdyoviag om diaBpwpévn enipdveia.
H ouykoMnrikr] pnrivn 1ono8emidnke om Bdon Tou
aykuAiou, 10 aykiAio epapudotnke oto dévI kal ako-
AoU8noe pwionoAupepiopds pe Aapna aloydvou yid
20 SeutepdAenia.

Opdda 2 (olompa anokardoraong Admira): Efkool
Soviia adponoifdnkav pe vococid (opdopuopopikd
ol 35%) yia 20 SeurepdAenta. Tm ouvéxeia eknAiON-
kav pe karaioviopd vepol yia 10 deutepdAenta kai ore-
yvwdnkav pe aépa anoucia Aadiod yia 10 Seutepdie-
ma péxpl n adapaviviky enpdaveia va anokmoel dyn
KipwAiag. Epapudomke oo ddvii o ouykoMnTikdG
napdyoviag e Bouptodki piag xpriong kal agédnke
éror yia 30 Seutepdrenta. O ouykoMnTikdG napdyos
viag anAddnke ehappd oto dévii pe pelpa aépa kal
pwronoAupepiodnke pe Aapna aroydvou yia 20 Seuter
pohenta. Tonodemnke ot Baon tou aykuAiou n ndora
nG eNTivng kar 1a aykiAia peragépdnkav ora ddviia
énou kar pwionoAupepiodnkav yia 20 deutepdienia.
Opdda 3 (anokaraomankd uAikd Grandio):  Eikool
SévIia ouykoMIONKav cUPPWVa He 1O NPWIOKOAMO G
opddag 1 doov agopd omy adponoinon kai mv Tono-
Sémon 10U ouykoMnikol napdyovia. Eeappdormke
o Bdon 1ou aykuAiou n pnrivolyog néota e Tig vavo
evioyutikéG ouoieg (Grandio), 1a aykiNia peragépdn
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sealant applied to the efched surface. The adhesive
was then applied fo the bracket base and placed on
the tooth and light cured with a halogen light for 20
seconds.

Group 2 (Admira restorative system): Twenty teeth
were efched with vococid (35% orthophosphoric
acid) for 20 seconds. The teeth were then rinsed with
a water spray for 10 seconds and dried with an oll
free air source for 10 seconds until the enamel surface
of the etched teeth appeared to be chalky white in
color. The sealant was then applied to the tooth
surface using a disposable brush and left for 30
seconds. The sealant was lightly dispersed with an air
jief, then light cured with o halogen light for 20 sec.
The paste was applied to the bracket base and the
brocEeTs were placed on the teeth and light cured for
20 seconds.

Group 3 (Grandio resforative material): Twenty teeth
were bonded using the same protocol as in group |
for the efching and sealing of the teeth. The nanofilled
composite paste (Grandio] was then applied fo the
bracket base, the brackets were p|ocecfon the teeth
and light cured for 20 seconds.

In all groups, affer placing each bracket on the tooth,
a 300 gm force was applied using a force gauge
(Correx, Bern, Switzerland) to insure a uniform
adhesive thickness.

Shear Bond Strength Testing

The teeth were embedded in acrylic in phenolic rings
(Buehler, Lid., Lake Bluff, IL). A mounting jig was used to
align the facial surface of the footh fo be perpendicular
with the botiom of the mold and its labial surface
parallel fo the force during the shear strength fest.
Within half an hour from the initial bonding, an occluso-
gingival load was applied to each bracket producing
a S%eor force af the Erockef—foofh inferface. This was
accomplished by uilizing the flattened end of a steel
rod attached fo the crosshead of a Zwick Universal Test
Machine (Zwick GmbH & Co., Ulm, Germany). A
computer electronically connected to the Zwick fest
machine recorded the results of each fest in
MegaPascals  ([MPa).  Shear bond strengths were
measured af a crosshead speed of 5 mm/min.

Statistical Analysis

Descriptive stafistics including the mean, standard
deviation, minimum and maximum values were
calculated for each of the three test groups. The
analysis of variance was used fo defermine if
signiticant differences were present in the shear bond
strength  between the three groups. If significant
differences were present, Tukey's multiple comparisons
fest was used fo determine which of the means were
significantly different from each other. Significance for
all statistical tests was predetermined at p<0.05.
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kav ora dévria énou kar pwionolupepiodnkay yia 20
SeutepdAenia.

2e ONeG TIG OpGOEG, perd v Tonodémon k&8e aykuAi-
ou oo ddvrl, epappdomnke duvapn 300 gm ypnoipo-
noiwviag perpnm Ouvaung (Correx, Bépvn, EABerial
wote va dIaoaNioTel OpoIGUOPPO NAYOG CUYKOMNT
KAG pnTivng.

Aokipacia avioxrig Tou deopol om Sidrunon

Ta dévria eykiBwriomkav oe akpulikd péoa oe dakiu-
Nioug @avéing (Buehler, Lid., Lake Bluff, IL). Xpnoipo-
noindnke eidIkd oréAexog avdpmnong yia va eudu-
ypapuIotel n npooropiaky enigdveia Tou doviol, Erol
worte va eivar k&8em orov nudpéva Tou karouniol Kai
N XeIAIKr| Tou enipdveia va eival napdMnAn e m dlvar
un karé m Sokipacia avioxrig Tou Oecpol om Sidtuny
on. Méoa oe pior wpa and mv apyikr cuykdbMnon,
epappdotnke oe k&8 aykiAIO popTtio pe PaonTKA-OUAI
K} karel8uvon dnpioupywviag, érol, Slvapn didtunong
om dlenipaveia aykuAiou-dovrol. la 1o okond autd
ypnoiponodnke 1o anonAATUCPEVO GKPO HIAG ATOGA
vng pdBdou nou fiav cuvOEdEPEVO e TV KEPAAT] G
Soxipaorikrig ouokeurg Zwick Universal (Zwick GmbH
& Co., Ulm, Teppavia). Ta anoreMéopara ka8e Sokr-
vaoiag karaypaenkav oe MegaPascals (Mpa) and
NAEKTPOVIKS UNOAOYIOT OUVOEDENEVO e T OUOCKEUN
Zwick. H Siamunikr avioyrj ou deopol perpridnke pe
rayumia kepahic 5 mm/min.

2ramorik} avaiuon

‘Eyive neprypagiki oramoriki kai yia TG ToelG opadeg
nou nepiAdpBave péorn miprj, oradepry andkAion, eAayr-
oleG Kal Péyioteg TéG. Xpnoiponoidnke avaAuon
peraBAntomrag yia va kadopictolv uxdv onuaviikég
Slapopég NG avioxrig Oeopol peradl Twv TpIRY opd-
Swv. Zmv nepintwon nou cuvéBaive autd, XEnoIhonor
(8nke n Sokipacia noMan av ouykpicewy Tou Tukey

Iivakag 1. Mepiypagpixr} otatiotikry avdAuon kai anoteAéopata
g AvdAuong MetaBAntdtntag nou ouykpiver ta tpia vnd e&-
Taon ouvykoMntikd ouotrjpata. (N = Méyebog Seiypatog, X =
Méon tpr, S.D. = Xtabepd andkAion)

Table 1. Descriptive statistics and the results of the Analysis of
Variance comparing the three systems tested. (N = Sample size,
X = Mean, S.D. = Standard Deviation)

OMAAEY N X SD. E0pog
GROUPS Range
Admira 20 5.1 3.3 02-130
Crandio 20 4. 2.6 02-93
Transbond XT 20 4.6 3.2 04-111

F-ratio = 0.545 p=0.583
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RESULTS

Shear Bond Strength (SBS) Comparisons

The results of the Analysis of Variance (Fratio =
0.545) comparing the SBS of the three groups tested
indicated that there were no significant (p=0.583)
differences between them. The mean SBS for Admira
was 5.1+£3.3 MPa, for Grandio 4.1+2.6 MPa and
for Transbond XT was 4.6+3.2 MPa.

Bracket Failure

During debonding, 3 of 20 brackets (15%) in each of
the Admira and Grandio fest groups failed without
registering any force on the Zwick recording. These
brackets were excluded from the calculations. None
of the brackets bonded with Transbond XT had a

similar failure mode.

DISCUSSION

Manufacturers  are  continuously introducing new
restorative and adhesive systems fo the denfal
profession that are more reliable i.e. stronger, adhere
better to enamel and dentin, less liable to leak at the
margins and/or easier to handle (Surmont et al.,
1992: Newman et al., 1969; Geraldi and
Perdigao, 2002). Orthodontists have benefited from
these new innovations including the use of self-efching
primers, stronger adhesives and more efficient light
sources. It has been suggested that the newly
infroduced Ormocer restorative materials have o
lower wear rate, low shrinkage and greater
biocompatibility than regular adhesives (Geraldi and
Perdigao, 2002). It has been also suggested that the
newly infroduced restorative material Grandio with its
extremely high filler degree and spherical nano
particles has significantly reduced organic matrix
confent and exhibits a very hard surface compared to
conventional composites (Geraldi and  Perdigao,
2002; Dabanogly et al., 2003). These
characteristics also improved the wear and abrasion
resistance of the new materials as well as enhanced
their marginal seal to enamel.

The present findings indicated that within the initial
half hour after bonding, the two new systems Admira
with its organic matrix and Grandio with its nanoiller
can achieve SBS values that are similar to those
obtained with Transbond XT. On the other hand, as
currently formulated, the thick adhesive paste of both
Admira and Grandio needed fo be forcibly pushed
info the bracket base during the bonding procedure
for the paste to engage the retention pad. This
difficulty in handling the material might explain why 3
out of 20 brackets (15%) in each of these two groups
failed to register any force value during testing. As a
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yia va ka8opicel noieg and mg péoeg Tpég Slépepav
onpavrika. To eninedo onuavikdmiag yia OAeG TG
Sokipacieg npokadopiomke oro p<0.05.

AINMNOTEAEZMATA

Yuykpioeig Siarunnkig avioxrig Seopold (Shear Bond
Strength)

Ta anoreAéopara mg Avdiuong MeraBAntémrag
(Noyog F = 0.545) nou ocuykpivel mv avioxr] tou
Seopol om didrunon 1wy 1plwv opddwy €deiéav & dev
unipxav onpavikég diagopés (p=0.583) perall toug.
H péon nprj AAA via 1o Admira frav 5.1+3.3 Mpa,
yia 10 Grandio 4.1+2.6 Mpa kai yia 10 Transbond XT
4.6+3.2 Mpa.

Anotuyia twv aykuNiwy

Karé mv anokdMnon, 3 and 1a 20 aykihia [15%) ot
k&8 pia and ng opédeg Admira kar Grandio ko
Anoav xwpiG karaypagr Svaung om cuokeur] Zwick.
To aykOAio autd anokAeiomkav and TG PeTProEIS.
Kavéva and 1a ayklhia nou ouykoMiidnkav e
Transbond XT Sev napousiace napdpoio gavdpevo.

SYZHTHXH

Ol KaTaokeuaoTég SIapKWG I0GYOUV OtV 0OOVTIATPIKA
npdén véa anokaraoctarnkd kal cuykoMnTikd cucTipa-
1a nou eival mo a&iéniora, dnAadr| éxouv peyaAlrepn
avioxr}, NPOcKoM@VIal kaAlTepa oty adapavrivn kai
omv odovrivn, eivar Aiyérepo euaio8nra ce diappon
ota épia kal/f eival eukoAdtrEpa oTov XeIPIoPd ToUg
(Surmont kar ouv., 1992; Newman kai cuv., 1969;
Geraldi kar Perdigao, 2003). O1 op8odovrikof éxouv
wpeAndel and  kaivoropieg, dnwg or auto-adponolol-
pevol  ouykoMnTikol  napdyovieg, 1a  avdeknkdrepa
OUYKOMNTIKG UAIKG Kal O anoTeAeCPATIKOTEPEG CUOKEU-
€G puwronoAupepiopol. Ynoompilerar o1 1a veoeioa-
x8évia anokaractankd uhikd Ormocer napoucidlouv
Bpadurepo puBpd anorpiBrig, £xouv piker] CUCTOAY kal
peyalltepn BiooupBardmia and 1a cuvrdn cuykoMn:
k& ovompara (Geraldi kar Perdigao, 2003). Yno-
ompiCeral, eniong, én 10 véo uhikd Grandio, pe myv
UPNAT NEPIEKTIKOTNTG TOU OE EVIOKUTIKEG OUCIEG KAl Ta
opalpikd vavorowuartiola, O1adérel onpavikd pelwpévo
neplexduevo opyavikig PATEAG Kal Napouciadel noAl
okAnpn enipdveia oe olykplon e 11 oupBartkég olv-
8erec  pnriveg  (Geraldi kar Perdigao, 2003;
Dabanoglu kar ouv., 2003). Ta xapakmpionkd autd
BeAtiwoav, enfong, mv anorpiBr kai my aviiclaon om
S1&Bpwor Twv VEwv UAIKWY, kadwg kal Ty opIakr 1oug
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result, it is suggested that for orthodontic purposes, the
manufacturer might consider reformulating  the
composition of both Admira and Grandio into a more
flowable paste that, can readily penetrate the mesh of
the bracket base. Until such a modification is
infroduced  the organically modified ceramic
restorative Ormocer and the nanofilled restorative
systems should be considered as potentially useful for
bonding orthodontic brackets.

CONCLUSION

New materials that are being introduced in operative
dentistry can  potentially  have  orthodontic
applications. Two of these materials were tested in the
present study: Grandio, a nanofilled resforative
material, and Admira, an Ormocer with an
organically modified matrix. These materials can
potentially be used to bond orthodontic brackets to
teeth if the consistency of the paste becomes more
flowable.
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npdoguaon oty adapavrivr).

Ta euprjpara mg peAémg karédeiéav én 1a dlo Véa
ouorjpara, Admira pe mv opyavikr pritpa kar Grandio
HE TIG VOVO-EVIOXUTIKEG OUOIEG, Pnopolv va enimiyouv
evidg NG NPWNG HIoAS weag and m ouykOAMNON TIEG
avioxfig Secpol om SIdTunon NapOUOIES e EKelVES TOU
Transbond XT. Ané mv &M pepid, n nayid ouykoMr
1kr) néota 16oo 1ou Admira doo kai tou Grandio, und
v napoloa oloraor] g, anaitel va nieodel evidg Mg
Bdong tou aykuhiou karé ) diadikacia MG cuykSMn:
ong €10l WoTe va eIoXwEATE! eVIOG TOU OUYKPATNTIKOU
nAéyparog. Aut n Suckolia elpiopol 1ou UAikoU iowg
eényel 10 Adyo yia tov onoio 3 and 1a 20 aykiAia
(15%) oe k&8e opada dev édeiéav karaypagr| ddvaung
katd m Ookipaoia. ‘Erorl, yia 1g opdodoviikég epap-
HOVEG, nporeiveral ofov karackeuaot] va AdBel un’
opiv mdavi 1pononoinon mg olvdeong 1Gco Tou
Admira 600 kar ou Grandio ce pia nio peuoti ndora
n onoia 8a pnopel va dieicdlcel Gpeca oro nAéypa
NG Bdong 1ou aykuAiou. Méxpr va yivel aut n 1pono-
nofnon mg olvdeong, 10 opyavikd Tpononoinpévo
Kepapikd uAikd Ormocer kal 10 CUCTAPATA e VAVO-evI-
oxutikég ouoieg 8a npéner va Sewpolvial duvnkd
XPHOIHa yIa T CUYKOANon 0p8odoVTIKGY ayKUATwY.

Y MIMEPAZMA

Ta véa uAikd nou elcdyovial yia Xprion omy odoVIIKA
XEIPOUPYIKA €xouv OuvnTIKG OPSOdOVIIKEG EPAPHOYES.
21 pehém aurrj dokipaomkav dto uhiké: 1o Grandio,
LE VaVOEVIOKUTIKEG ouoieg, kal 10 Admira, éva uNIKS
Ormocer pe opyavika 1pononoinpévn SepgéNia ouoia.
Ta uhik&d autd pnopel va ypnoigonom8olv yia m
ouykOMnon op8odoviikwyv aykuliwv ora déviia, epd-
oov n olotaon Mg ndoiag yivel o peuor.
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