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GiRiS

Newman’in(1) 1965 yilinda prosediri ilk
tarif ettiginden beri direct-bonded ortodontik
braketlerin kullanimi hizli bir artis goster-
mektdir.Bugtin Direkt bonding, sabit orto-
dontik apareyleri yapistirmak icin secilmis bir
yontemdir ve cesitli direct-bonding kaideleri
mevcuttur. Bununla beraber; tedavi sirasinda-
ki bonding hata sikligi, treticileri braket re-
tansiyon mekanizmalarini gelistirmeye sevk
etmektedir. Ctinkti cogu braket kaidesi mine-
ye yada rezine kimyasal olarak yapismaz;
mekanik retansiyonu degisik dizaynlarda ge-
listirmek icin caba harcanmaktadir. Klinik
kullanim i¢in birgok braket kaide dizayni
mevcuttur.(2,3)

Braket kaidesinin boyutu ve dizaynini da
iceren bircok faktor braketlerin yapisma kuv-
vetine etkilidir. Daha estetik metal bonded
apareylere talepteki artis, digerlerinin arasin-
da braketlerin ebatinda ve kaidelerinde azal-
maya onderlik etmektedir. Bundan dolayi
braket kaidesinin daha kicuk tutucu alant,
yapisma kuvvetine etki eden bir degisken-
dir.(2,3) Baglanti, ortodontik kuvvetleri ve
¢igneme basinglarini dagitabilmeli, estetik ol-
mali ve tedavi sonunda kolaylikla ¢ikarilabil-
melidir. (4)

Braket kaidesinin tutuculuk mekanizmasi
kimyasal, mekanik ya da ikisinin kombinas-
yonu seklinde olabilir.(5) Mesh-pad tutuculuk
icin en ¢ok kullanilan sistemdir. Mesh-pad'’le-
rin tutuculuk mekanizmasi, Newman raporu-
nu yayinladigindan beri iyi bilinmektedir. Bu
degiskenlerin gelistirilmesi bircok arastirma
projesinin hedefidir.(6-14) Yakin ge¢cmiste ya-
pilmis bir calismada, lazerle yapilandiriimig
kaide tutuculugunun yeni bir tipinin debon-
ding ozellikleri tehlikeye atilmadan mesh ta-
bakasi vasitasi ile cift bonding kuvvetini tret-
tigini bulundu.(15) Kaidenin ebadi ve kaide
dizayni bond kuvvetini etkileyebilir. Bu ¢calis-
manin amaci, gesitli treticiler tarafindan tre-
tilen ve biribirine benzemeyen kaide dizayn
ve boyut kombinasyonlari ile sunulan 6 fark-
Ii retantif kaidenin kopma dayanimi (SBS) ve
debonding ara yiiz dagilimlarini degerlendir-
mektir.

GERECLER ve YONTEM

Kullanilan braketler, buna karsilik gelen
ureticiler ve tir numaralari Tablo I'de veril-
mistir. Her tipin 20’ser braketi 6zel olarak
olusturulmus 120 yapay bonding kaidelerine
yapistirilmis (Sekil 1). Bu yapay bonding ka-
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INTRODUCTION

The use of direct-bonded orthodontic brac-
kets has increased rapidly since the procedure
was first described by Newman' in 1965. To-
day direct bonding is method of choice for at-
taching orthodontic appliances and various di-
rect bonding bases are available. However, the
frequency of bond failure during treatment has
prompted manufacturers to improve bracket
retention mechanisms. Because most bracket
bases do not chemically bond to enamel or re-
sin, efforts have been made to improve mecha-
nical retention with various designs. Many
bracket base designs are available for clinical
use.?3

Several factors influence the bond strength
of brackets, including the size and design of
the bracket base. The increasing demand for a
more aesthetic metal bonded appliance has
led to, among other things, a reduction in the
size of the brackets and their bases. Therefore
the smaller retentive area of the bracket base
becomes a variable that influences bond
strength.(2,3) The attachment must be able to
deliver orthodontic forces resist and mastica-
tory loads, and be esthetic and easily removed
at the end of treatment.(4)

Bracket base retention mechanisms can be
chemical or mechanical or a combination of
both.> Mesh pad is the system most commonly
used for retention. The retention mechanism of
mesh pads has been well known since New-
man published his report.(1) The improvement
of these variables has been the goal of many
research projects.(6-14) In a recent study a new
type of laser structured base retention was fo-
und to produce double the bond strength pro-
duced by foil mesh without compromising de-
bonding characteristics.'>

The size of the base and the base design
might affect bond strength. The purpose of this
study was to evaluate shear bond strength
(SBS) and debonding interface distributions of
six different retentive bases produced by vario-
us manufacturers, each representing a unique
combination of base design and size. For the
purposes of this study the null hypothesis assu-
med that different bracket bonding bases did
not produce statistically different shear bond
strength values.

MATERIALS and METHODS

The brackets used and corresponding ma-
nufacturers and order numbers are given in
Table I. Twenty brackets of each type were
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Adhesive

Composite

ideleri 1sikla sertlesen dental restoratif rezin-
den olusmustur (Solitaire,Heraus Kulzer,Dor-
magen,Germany). Transbond XT'nin likid pri-
meri yapay bonding kaidesine uygulandi ve
braketler bu ylizeye ureticilerin 6nerdigi se-
kilde Transbond XT(3M Unitek,Menroni-
a,CA,USA) ile standart usulde yapistirilmstir.
Transbond XT polimerize olmadan énce rezi-
nin fazlahg uzaklastinlmistir. Halojen 1sik
kaynagi (Hilux 350,First Medica,NC,USA)
40 saniye sertlestirmek icin kullanilmus.

Debonding Prosediirii

lyice yarlestirilmis ornekler bir Universal
test cihazinin (Model 500, Testometric, Lan-
cashire, England) kaide plagina ilistirilmis jig
icinde korundu. Bir chisel-edge pistonlu ma-
kinanin hareket edebilen piston basina yerles-
tirildi ve ondeki ucu ortodontik adeziv ile
braket kaidesinin araytiziine yoneltilerek po-
zisyonlandinilmistir. Dakikada 0,5 mm’lik pis-
ton bagi hizi kullanildi ve braketin debondin-
gi icin maximum yikleme gerektigi kaydedil-
di. Braketleri c¢ikartmak icin gerekli kuvvet
Newton cinsinden 6lciilmiis ve braket kaide

bonded to specially construct 120 artificial
bonding bases (Figure 1). These artificial bon-
ding bases consisted of light curing dental res-
torative resin (Solitaire, Heraus Kulzer, Dorma-
gen, Germany). The liquid primer of Transbond
XT was applied to the artificial bonding base
and the brackets were bonded on this surface
with Transbond XT (3M Unitek, Monrovia, CA,
USA) in a standard manner, as suggested by the
manufacturer. Any excess resin was removed
with an explorer before Transbond XT was
polymerized. A halogen light source (Hilux
350; First medica, NC, USA; light intensity,
550 mW/cm2) was used for curing for 40 se-
conds.

Debonding Procedure

The embedded specimens were secured in
a jig attached to the base plate of a universal
testing machine (Model 500, Testometric, Lan-
cashire, England). A chisel-edge plunger was
mounted in the movable crosshead of the tes-
ting machine and positioned so that the lea-
ding edge aimed the bracket base/orthodontic
adhesive interface. A crosshead speed of 0.5
mm per min was used and the maximum load
necessary to debond the bracket was recorded.
The force required to take of the brackets was
measured in Newtons (N) and the shear bond
strength (1 MPa = T N/mm2) was then calcula-
ted by dividing the force values by the corres-
ponding bracket base area. (Table I)

Residual Adhesive

After debonding, all teeth and brackets we-
re examined under 10 x magnifications. Any
adhesive remaining after bracket removal was
assessed with the modified Adhesive Remnant
Index'617 and scored with respect to the amo-
unt of resin material adhering to the bracket
base surface.

The ARI scale has a range between 5 and 1,
with 1 indicating that no composite remained

Marka / Brand Uretici / Kod #/Order #  Taban Ozellikleri/ Taban Alani /
Manufacturer Base Structure Base surface
area mm?2
1 Discovery Dentaurum 790-132-00 Lazerle plrizlendirme/ 12.7
Laser treated
2 Miniature Twin 3M Unitek 017-203 Micro etched 9.5
3 Micro-loc GAC 37-221-32 Integral 14.0
4 Ultraminitrim Dentaurum 790-011-90 Izgarali / Foil mesh 1.0
5 Dyna-Lock 3M Unitek 018-405 Integral 14.0
6 Microarch GAC 72-121-00 Ug katl 1zgara/ 10.6
Threeply enhanced
mesh base

Turkish Journal of Orthodontics 2006;19:141-150

Sekil 1: Test diizenegi.

Figure 1: Test design.

Tablo I: Kullanilan braketler.

Table I: The brackets used .
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alanlarina karsilik gelen giic degerleri boli-
nerek kopma dayanimi hesaplandi. (Tablo ).

Artik Adeziv

Tim disler ve braketler debonding sonrasi
10 katin altinda buyutilerek incelenmistir.
Braket cikariimasindan sonra arta kalan az
miktardaki adeziv, Modifiye Adeziv Remnant
(ARI) indeksi 16-17 ile hesaplandi ve braket
kaide ylizeyine bagh kalan rezin materyali
miktarina gére puanlandirilmistir. ARI skalasi
5 ile 1 arasinda numaralandirilmis; 1- Braket
kaidesinde hi¢ kompozit kalmadigini, 2-
%710’dan daha az kompozitin braket kaide-
sinde kaldigini, 3- %10’ dan daha fazla fakat
%90’dan daha az kompozitin braket kaide-
sinde kaldigini, 4- %90’dan fazla kompozitin
kaldigini ve 5- Braket kaidesinin izi ile bera-
ber tim kompozitin braket kaidesinde kaldi-
gini gostermektedir. ARI skorlari bonding yii-
zeyi, adeziv ve braket alanlar arasindaki
bondlama basarisizligi alanlarini daha kap-
samli tanimlamada kullanildi.

istatistiksel Analiz

Minimum ve maksimum degerleri, stan-
dart sapma ve ortalamalari iceren tanimlayici
istatistik, test edilen 6 grubun her birinde he-
saplandi. Ortalamalarin  karsilastiriimasi
ANOVA ve Duncan testleri kullanilarak ya-
pilmistir. Chi-Square testi farkli gruplar ara-
sindaki ARI skorlarindaki énemli farklihklari
belirlemede kullanildi. Tim istatistiksel ana-
lizler SPSS (software package) kullanilarak
yapildi.

BULGULAR

Kopma dayanimi Karsilastirmalari:

Test edilmis cesitli gruplarin kopma daya-
nimi icin tanimlayici istatistikler Tablo Il’de
gosteriliyor. ANOVA test edilmis 6 grup ara-
sindaki onemli farkhliklari istatistiksel olarak
aciga cikardi. boylece gecersiz hipotezler
reddedildi. Duncan testinin sonuglarina gore
en yiiksek SBS lazerle yapilandirilmig Disco-
very braketleri tarafindan basarildi. Bunu
Microloc ve Miniature-Twin izlemistir. Bu iki-
si ile olusan SBS duslktt, fakat lazerle yapi-
landirlmis Discovery ile fark istatistiksel ola-
rak 6nemsizdi. En dustik SBS, GAC'in Micro-
arch braketleri ile olusturuldu.

ARI (Artk Adeziv indeksi) karsilastirmalan
Chi-Square sonuglarinin  karsilastiriimasi
test edilmis 6 grup arasinda 6nemli farklilik-
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on the bracket base; 2, less than 10% of the
composite remained on the bracket base; 3,
more than 10% but less than 90% remained on
the bracket base; 4, more than 90% of the
composite remained; and 5, all the composite
remained on the bracket base, along with the
impression of the bracket base. The ARI scores
were used as a more comprehensive means of
defining the sites of bond failure between the
bonding surface, the adhesive, and the bracket
base.

Statistical Method

Descriptive statistics including the mean,
standard deviation, and minimum and maxi-
mum values were calculated for each of the six
groups tested. Comparisons of means were
made using ANOVA and Duncan’s tests. The
Chi square test was used to determine signifi-
cant differences in the ARI scores among diffe-
rent groups. All statistical analyses were perfor-
med using the SPSS software package (SPSS for
Windows, version 10.0.1, SPSS Inc., Chicago,
IL, USA).

RESULTS

Shear bond strength comparisons

The descriptive statistics for the shear bond
strengths of the various groups tested are pre-
sented in Table Il. ANOVA revealed statistically
significant differences among the 6 groups tes-
ted (P<0.05). The null hypothesis was thus re-
jected. According to the results of Duncan’s
test highest SBS was achieved by laser treated
Discovery brackets. This was followed by Mic-
ro-loc and Miniature Twin. The SBS achieved
by the latter two were lower but the difference
with laser structured Discovery was statistically
insignificant. The lowest SBS was achieved by
Microarch bracket of GAC.

Adhesive remnant index (ARI) comparisons

The results of the chi-square comparisons
indicated that there were significant differen-
ces among the six groups tested (Table Il) (P<
0.001). There was a greater frequency of ARI
scores of 5 with Discovery, Miniature Twin and
Micro-loc groups which indicated that failures
were mainly in the adhesive-composite bon-
ding base interface and some cohesive failures
within the resin were also observed (Table Ill).
In Ultraminitrim, Dyna-lock and Microarch
bracket the failures were mostly adhesive at the
bracket/orthodontic composite resin interface.

Tiirk Ortodonti Dergisi 2006,19:141-150



Btaket Kaidesi ve Tutuculuk
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Ortalama / Mean

Grup / Group n SS/SD test*
1 Discovery 20 1.5 3.9 A
2 Miniature Twin 20 1.4 5.1 A
3 Micro-loc 20 10.9 47 AB
4 Ultraminitrim 20 8.7 3.7 B
5 Dyna-Lock 20 7.3 2.8 C
6 Microarch 20 4.2 2 D
lar olduguna isaret etti. Basarisizligin baslica DISCUSSION

adeziv-kompozit ara yizeyinde oldugunu ve
incelenen rezinin igindeki koheziv hatalar-
dan kaynaklandigini gosteren Discovery, Mi-
niature Twin ve Micro-loc gruplarda ARI de-
geri 5 bulundu. Ultraminitrim, Dyna-lock ve
Micro-Arch brakette basarisizliklar cogunluk-
la braket ile ortodontik kompozit rezin ara
yuziindeki adezivdeydi (Table III).

TARTISMA

Braket kaidesi morfolojisi; rezin parcalari-
nin geometrisini ve rezin/braket kaidesi ara-
yiiziindeki stres dagilimini tayin ederek bra-
ket kaidesi/ortodontik kompozit rezin arayu-
ziindeki kuvveti etkileyebilir. Ek olarak, 1s18in
penetrasyonu ve isikla aktive olan materyalin
polimerizasyonu kaide morfolojisinden etki-
lenebilir. Buonocore(18) ve Silverstone(19)
‘dan beri pek ¢ok arastirmada mine yiizeyine
bondingi ve braket kaidesindeki retansiyon
mekanizmasini gelistirmek icin bircok aragtir-
ma yapilmaktadir. Bu calismada degisik tip-
lerde mekanik retansiyon mekanizmali 6 tip
metal braket kiyaslandi. Sonuclar acik olarak
yapisma kuvvetinin braket kaidesinin retansi-
yon mekanizmasindan etkilendigini gosterdi.
Bu calismada, braket kaide dizaynindaki de-
gisikliklere yuklenebilecek SBS’deki 6nemli
varyasyonlari garanti etmek icin tek tip ade-
ziv rezin kullanildi. Ayni zamanda diger bir-
cok bonding sistemleri de varken, Transbond
XT, cesitli braketlerin bu adezive tepkisini test
etmede ve standartize etmede kullanildi. Bu
farkl sistemler viskozite ve islanabilirlik 6zel-
likleri agisindan genis bir araliga sahiptir. Di-

Bracket base morphology can influence the
strength of bracket base/orthodontic composite
resin interface by determining the geometry (si-
ze, depth, and distribution) of resin tags and
stress distribution within the resin/bracket in-
terface. In addition, the penetration of light and
polymerization of light activated materials co-
uld be influenced by base morphology.

Much research has been undertaken to im-
prove bonding to enamel surfaces since Bu-
onocore (18) and Silverstone (19), and also to
improve the retention mechanisms on the
bracket base. In the present study, six types of
metallic brackets with different types of mec-
hanical retention mechanisms were compared.
The results clearly indicated that bond strength
was influenced by the retention mechanism of
the bracket base. In the present study, only one
type of resin adhesive was used to ensure that
any significant variations in SBS were clearly
attributable to variations in bracket base de-
sign. Transbond XT was used to standardize
and test the response of the various brackets to
this adhesive, although many other bonding
systems are also available. These different
systems have a wide range of viscosities and
wetting characteristics. Different results might
have been obtained with other cementing me-
dia. For example, lower-viscosity cement that
has better wetting characteristics on the brac-
ket base could possibly take advantage of the
larger number of potential mechanical hooks
provided by a bracket base with a smaller
mesh. This issue should be investigated furt-
her.(20)

ARI

Grup / Groups 1 2 3 4 5 n test
1 Discovery 18 1 1 0 0 20 A
2 Miniature Twin 19 0 0 0 1 20 A
3 Micro-loc 20 0 0 0 0 20 A
4 Ultraminitrim 1 4 4 2 9 20 BC
5 Dyna-Lock 7 2 0 2 9 20 B
6 Microarch 1 1 1 7 10 20 C

Turkish Journal of Orthodontics 2006;19:141-150

Tablo IL: Tanimlayici

istatistikler ve ANOVA testi

sonuglar1 (MPa).

Table II: Descriptive statistics
and the results of the ANOVA

comparing the shear bond

strengths (in MPa) of the 6

groups tested.

Tablo IIl: Adeziv Kalint1
Indeksi (ARI) skorlarinin

dagilimu.

Table II: Frequency

distribution of the Adhesive
Remnant Index (ARI) scores of

the 4 groups tested.
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ger yapistirma araglari ile farkli sonuclar elde
edilebilirdi. Ornegin braket kaidesindeki da-
ha iyi 1slanabilirlik 6zellikleri olan diistik vis-
koziteli siman, daha kuctik ag yapil bir bra-
ket kaidesi ile saglanan bircok potansiyel me-
kanik hook tizerinde avantaji vardir.(20)

Ust orta kesiciler, kiiciik azilar ve alt kesi-
cileri iceren farkli tirden disler ortodontik
bonding deneylerinde kullaniimaktadir ve
bu, farkli laboratuvarlarda yapilan deneyler-
de karsilastirilabilir sonuclarin eksikligine
katkida bulunmustur. Premolar ¢ekimi, disle-
rin bir araya toplanmasini kolaylastiran orto-
dontik tedavinin temelini olustururken, pre-
molar kron kontur cesitliligi, substrat ytizey
konsidansini olusturacak denemeleri giicles-
tirmistir.(21) Diger bir yandan, tst ve alt ke-
serler, cogu kez dentisyonun periodonsiyumu
tarafindan yeniden duizenir. Bu parametreleri
ilgilendiren hicbir kanit sunulmamasina rag-
men dis tabaka ylzeylerinin icerdigi florid
yasla birlikte degistigi ve buna gore asitleme
islemlerinin cesitlilik gosterdigi belgelendigi
icin, boyle dislerin kullanimi, periodontal
hastalarin yas oraninda(21,22) zorlastirici
faktorler ortaya ¢ikarmistir. Bununla birlikte,
bu hastalara verilen farmasotik ve inorganik
ajanlarin adsorbsiyonu, asitlendirme model-
lerindeki(21) belirsiz bir etkiyle mine ylizey
tabakalarinin reaktivitesini modifiye edebil-
mektedir..

Genellikle, deney amaciyla toplanan dis-
ler anatomik farklilklar icermektedir.(23) Bu
fikri destekleyen tartismalar 6zellikle premo-
larlardaki labial mine yiizey konveksitesinde
ve profil konturlerinde bulunan uyusmazlikla
alakalidir. Mine yiizeylerinin asitlendirilmesi,
yuksek derecede cesitlilik gosteren tipik asit-
lendirme modellerine énderlik eder. Ayni mi-
ne yizeyinde seyrek bir sekilde asitlendiril-
mis bolgelerin, prizma merkezleri ve prizma
periferlerinde sorunlu asitlendirme ornekleri
gosteren alanlara bitisik oldugu bulunmustur.
Bazen mine zayif bir sekilde yapilandiriimig
ve graniillestirilmis topografi gosterir.(24) Bu
nedenle, bu calismada yukarida bahsedilen
dogal dislerin dezavantajlarinin Ustesinden
gelmek igin, 6rnegin bond kaidesi gibi, cesit-
li etkilerinden birinin standardizasyonunu
saglamak icin yapilmustir.

Bu metodun klinikle ilgisinin olmadigi var-
sayilabilir; bununla birlikte bu calisma bra-
ket kaide tipinin baglanma kuvvetine gercek
etkilerinin aciga cikartilmasini amaclar. Bu
calismada 6nemli olan bonding alanlari, bra-
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A variety of teeth have been used in ortho-
dontic bonding experiments, including upper
central incisors, premolars, and lower incisors;
this has contributed to the lack of comparable
results among trials performed in different la-
boratories. While premolar extraction may be
integral part of orthodontic therapy, facilitating
the collection of those teeth, premolar crown
contour variations may complicate the efforts
to have substrate surface consistency.(21) On
the other hand, upper and lower incisors are
mostly retrieved from periodontal involved
dentitions. The use of such teeth introduced
the complicating factor of the age of the avera-
ge periodontal patient, since the fluoride con-
tent in the outer most surface layers have been
documented to change with age(21,22) per-
haps etching patterns vary accordingly, altho-
ugh no evidence regarding this parameter has
been presented. In addition, possible adsorpti-
on of inorganic and pharmaceutical agents ad-
ministrated to these patients might have modi-
fied the reactivity of the enamel surface layers
with an undetermined impact on etching pat-
terns.(21)

Often, experimental treatments of collected
teeth include leveling of the prospective ena-
mel surfaces by grinding in an attempt to stan-
dardize the topographic variants of the substra-
te.(23) The argument supporting this notion re-
lates to the incongruities found in the profile
contour and convexity of labial enamel surfa-
ce, particularly those of premolars. The acid
conditioning of enamel surfaces leads to cha-
racteristic etching patterns, showing a high
degree of variation. On the same enamel surfa-
ce sparsely etched areas were found adjacent
to zones that showed etching types with prefe-
rential dissolution of prism cores or prism pe-
ripheries. Sometimes the enamel shows a po-
orly structured, granulated topography.(24)
Therefore in this study, specially constructed
composite resin bonding bases (Figure 1) were
used for the testing procedure in order to over-
come the drawbacks of using natural teeth des-
cribed above. This was done in an attempt to
ensure standardization of one of the variables
effective on bond testing studies i.e., the bon-
ding base. This method may be considered as
clinically irrelevant; however, this study aims
to reveal the actual effect of bracket base type
on bond strength. The bonding site which is
important in this study is the bracket/adhesive
interface where the surface topography of the
bracket is effective in determining the retention

Tiirk Ortodonti Dergisi 2006,19:141-150
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ketlerin yiizey topografisinin adeziv rezin re-
tansiyonunun belirlenmesinde etkili oldugu
braket/adeziv arayiizeyleridir. Bu calismada
kullanilan 6zel yapilandirilmis rezin kaidele-
ri braket/adeziv ara yiizeylerindeki bond ba-
sarisizliklarini diizeltmek icin bonding rezin-
leri ile birlikte cok gucli bir atasman saglar.
Bu gostermistir ki; braket/adeziv araytizeyin-
deki bond kuvveti, suni bonding adezivi ya
da kaide adezivinin i¢ rezistansindan daha
kuvvetlidir. Bu ytizden, gergek braket/adeziv
bond kuvveti degerleri, bu calismada kayde-
dilmis olan degerlerden mimkiin oldugunca
yuksektir.

Bu calismada Ultraminitrim, Dyna-lock ve
Microarch’in hatali kisimlari genellikle tam
bir braket/adeziv kuvveti degerleri saglanan
braket/adeziv arayiizeyinde oldugu saptandi.
Buna ragmen Discovery,Miniature-Twin ve
Microlock gibi diger gruplarda; 6rneklerin
cogunda adezivlerde hatali tip cogunlukla
uyum saglamistir. Ortodontik bonding calis-
malarinin ¢ogunlugu adeziv icinde uyumlu
yada karmasik bir basarisizlik géstermistir;
yani kopma dayanimi testlerinden sonra
kompozit rezinin bir kismi ya mine ylzeyin-
de ya da braket kaidelerinde kalmaktadir.
Braket kaide ytizeyinde buyik bir kompozit
rezin kalintisi kalirsa elde edilen kopma da-
yanimi degerleri, braket kaidesi ve kompozit
rezin arasindaki adeziv rezin basarisizhgin-
dan ¢ok koheziv ortodontik kompozit basari-
sizhigr oldugunu gosterir. Bu yiizden, bu so-
nuglar braket kaidesi ve ortodontik kompozit
arasindaki gercek bond kuvveti degerlerini
degerlendirmede kullanilamaz.

Lazerle yapilandirilmis kaideli braketlerin
retansiyon mekanizmasi basit foil-mesh kaide
ve diger braket mekanizmalari ile karsilasti-
rildiginda en giicli kopma dayanimini sagla-
di. Bu sonuclar ayrica daha énce yayimlan-
mis bilgilerle(25) ayni dogrultudadir. Lazerle
yapilandiriimis kaidelerle elde edilmis yik-
sek bond kuvveti degerleri yuziinden tedavi
sirasinda beklenmedik debondinglerde bir
dusus bekleyebiliriz; bagka bir calismada bu
braketlerle yapilan 3 yillik klinik deneyler bu-
nu dogrulamaktadir.(25)

Ortodontik bonding’de braket kaidesi si-
man arayiizeyinin en zayif nokta oldugu be-
lirtilmistir.(26-28) Yuzey alanini arttirmak
icin microetching gibi braket kaide diizenle-
meleri bond kuvvetinde(13-29) artisa 6nder-
lik eden adezyonu arttirmak igin gosterilmek-
tedir. Ultraminirim gibi foil-mesh kaideli bra-
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of the adhesive resin. The specially constructed
resin base used in this study provides a very
strong attachment with the bonding resin in or-
der to achieve bond failures at the bracket/ad-
hesive interface.

The artificial bonding bases and its bonded
bracket were positioned in a universal testing
machine (Model 500, Testometric, Lancashire,
England) so that the bracket slot was parallel to
the horizontal. A sharpened chisel blade was
placed at the bracket base-enamel interface,
and, using a load cell of 1 kilo Newton and a
crosshead speed of 0.5 mm/min, the bracket
was shear tested to failure. The force producing
failure was recorded in newtons and converted
into force per unit area (MPa) by dividing the
measured force values by the mean surface
area of the brackets.

In this study the failure site of Ultraminitrim,
Dyna-Lock and Micro-arch were mainly loca-
ted at the bracket adhesive interface indicating
that accurate bracket/adhesive bond strength
values were achieved. However, in the other
groups i.e., Discovery, Miniature twin and
Micro-loc, failure type was mainly cohesive in
the adhesive in vast majority of the specimen.
This implies that the bond strength at the brac-
ket/adhesive interface is stronger than the inner
resistance of the bonding adhesive or the artifi-
cial base adhesive. Therefore, actual brac-
ket/adhesive bond strength values are possibly
higher than the values recorded in this study.
Most of orthodontic bonding studies have
shown mix or cohesive type failures within the
adhesive namely, after shear bond strength tes-
ting, a part of composite resin has remained on
either enamel surface or bracket base. If a big
part of composite resin remains on the bracket
base surface, the shear bond strength values
obtained shows cohesive failure value of ort-
hodontic composite rather than adhesive failu-
re value between the bracket base and compo-
site resin. Therefore, these results can not be
used for evaluating actual bond strength valu-
es between bracket base and orthodontic com-
posite.

The laser structured base bracket retention
mechanism provided the strongest shear bond
strength when compared with the simple foil
mesh base and other bracket retention mecha-
nisms. These results also agree with previously
published data.(25) Due to the high bond
strength values obtained with the laser structu-
red base, we can expect a decrease in unex-
pected debonding during treatment; 3 years of
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ketlerinin; Dyna-lock braketi gibi integral
milled kaideli braketlerden daha vyiiksek
bond kuvvetlerine sahip oldugu gosterilmek-
tedir.

Dyna-lock braket kaidesi, adeziv ile eksik
bir sekilde doldurulan sig bir sekilde uzanan
kanallari elde etmek igin gosterilmistir ki; bu
kaide icin 6nerilen gelisme uygun undercut
(3,30) miktarini arttiracakti. Benzer sekilde
Dyna-lock ve Micro-loc braketler gibi integ-
ral milled braketlerin bond kuvvetleri, asiri
doldurulmushighly-filled rezin siman kulla-
nildiginda gelistirmek icin gosterildi. Trans-
bond XT asiri doldurulmus rezin simandir ve
bizim sonuglarimiz bu bulguyu destekler.331

ARI skorlarindaki bulgular klinisyenler icin
avantajh olabilir (Tablo 1ll). Debonding son-
rasidislerin %35’nin Micro-arch icin o ARI
skoru vardir dis Gzerinde hemen hemen tim
adezivi birakma egilimi olan basit foil-mesh
braketleri ile karsilastirildiginda, debonding
sonrasi dislerin %90’ inin Discovery igin 5
ARI skoru vardir braket kaidesinde tim ade-
ziv rezini birakan, lazerle yapilandirilmis ka-
ideli braketlerinde artik birakmaya daha bu-
yuk egilim vardir. Bundan dolayi debonding
sonrasi rezin fazlasinin kaldirilmasi Disco-
very braketi ile azaltilir.

Lazerle yapilandiriimis kaideli braketlerin-
deki bond basarisizliklarinin %90’dan daha
fazlasi mine-adeziv araytizeyindedir. Bu bul-
gular, bu sistemin zayif noktasinin mine/ade-
ziv arayiizeyinin oldugunu ya da diger bir de-
yisle adheziv/braket araytizeyinin daha gtigli
oldugunu gosterir. Bu yuzden, bu braket, mi-
ne igin 6zel adezivin bond kuvveti olarak he-
sap edildigi ortodontide, bond kuvvet testleri
icin uygun bir secim olabilir. Braket/adeziv
araylizeylerinde genellikle basarisiz olan di-
ger tip braketlerin kullanimi, braket/adeziv
arayuzeyleri mine/adeziv araylizeylerinden
once basarisizliga ugrayacagi icin mine sima-
ninin dogru adezyon degerleri aciklanamaya-
caktir.

SONUC
Calismamizda elde ettigimiz sonuclarimiz
sunlardir:

1. Lazerle yapilandirilmis Discovery(Den-
taurum),integral kaideli Micro-loc(GAC)
ve Micro-etched kaideli Miniature Twin
(3M), bu calismada kullanilan isikla sert-
lesen adezivle, mesh kaideli braketlerden
istatistiksel olarak daha iyi sonug¢ vermis-
tir.

2. Bond basarisizhigi orneklerin %90’inda

Basciftci, Ustimez, Malkog, Orhan

clinical experience with this bracket have con-
firmed this in another study.(25)

It has been reported that the bracket base-
cement interface is the weakest point in ortho-
dontic bonding.(26-28) Bracket base treat-
ments such as microetching to increase surface
area have been shown to enhance adhesion,
leading to an increase in bond strength.(13,29)
Brackets with foil-mesh bases such as Ultrami-
nitrim bracket have also been shown to have
higher bond strengths than those with integral
milled bases such as the Dyna-lock bracket.
The base of the Dyna-lock bracket was shown
to have shallow milled channels that were in-
completely filled with adhesive; a suggested
improvement for the base was to increase the
amount of available undercut.(3,30) Similarly,
bond strengths of brackets with integral milled
bases such as Dyna-lock and Micro-loc brac-
kets were shown to improve when highly filled
resin cement was used. Transbond XT is a
highly filled resin cement, and our results sup-
port this finding.(3,31)

The findings on the ARI scores might be of
interest to the clinician (Table Ill). The laser
structured base brackets had a greater trend for
all of the adhesive resin to remain on the brac-
ket base after debonding (90% of the teeth had
an ARI score of 5 for Discovery), compared
with the simple foil mesh brackets, which had
a greater trend for almost all of the adhesive to
remain on the tooth after debonding (35% of
the teeth had an ARI score of 1 for Microarch).
Hence, the removal of excess resin after de-
bonding is reduced with the Discovery brac-
ket.

The laser structured base brackets had more
than 90% of bond failures at the enamel adhe-
sive interface. These findings indicate that the
weak point of this system is the enamel-adhe-
sive interface or in other words adhesive/brac-
ket interface is stronger. Therefore this bracket
might be a suitable choice for bond strength
testing in orthodontics where bond strength of
a specific adhesive to enamel is being asses-
sed. Use of other type of brackets which usu-
ally fail at the bracket/adhesive interface will
not be able to reveal the true adhesion values
of a cement to enamel as the bracket/adhesive
interface will fail before the enamel/adhesive
interface does.

CONCLUSIONS

From the results obtained in our study, we
concluded that:
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elde edilmis 5 ARI skoru ile lazerle yapi-
landirilmis kaidelerde braket/adeziv ara-
yiizeyi disinda ve 6rneklerin %35 inde el-
de edilmis 0 ARI skoru ise basit foil-mesh
kaidelerde braket adeziv arayiizeyinde
yerlesmistir.

Lazerle yapilandirilmis Discovery(Den-
taurum), integral kaideli Micro-loc(GAC)
ve Micro-etch kaideli Miniature-Twin
(3m) braket bilimsel calismalarda tam bir
ortodontik adeziv/mine bond kuvvet de-
gerleri aciga cikarmak igin ve klinik du-
rumlarda bond kuvvetini gelistirmek igin
tercih edilebilir.

The laser structured Discovery (Dentau-
rum), integral based Micro-loc (GAC) and
microetched based Miniature Twin (3M)
performed statistically better than the mesh
based brackets with the light cure adhesive
used in this study.

Bond failure is located out of the brac-
ket/adhesive interface with the laser struc-
tured base, with an ARI score of 5 obtained
in 90% of the specimens and at the brac-
ket-adhesive interface with the simple foil
mesh base, with an ARI score of 1 obtained
in 35% of the specimens.

The laser structured Discovery (Dentau-
rum), integral based Micro-loc (GAC) and
microetched based Miniature Twin (3M)
brackets might be preferred to improve
bond strength in clinical situations and to
reveal more accurate orthodontic adhesive/
enamel bond strength values in scientific
studies.
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