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GIRis

Ortodontide bir dontim noktasi olarak ka-
bul edilebilecek gelismelerden biri hic stip-
hesizdir ki ortodontik apareylerin direkt ola-
rak yapistirilmasina olanak saglayan asitleme
isleminin kesfidir (1). Braketlerin yapistiriima-
si; apareylerin estetik gortiinimant arttirir, te-
davi zamanini kisaltir ve daha iyi bir agiz hij-
yenine olanak saglar. Fakat ortodontik mater-
yallerin ozelliklerini ve kalitesini arttirmak
icin halen arastirmalar ve gelismeler devam
etmektedir.

Ginlimuz ortodontisinde kendinden kilitli
braketlerin popiilaritesi giin gectikce artmak-
tadir. Kendinden kilitli braketlerin en 6nemli
avantajlari braket tabani ile tel arasindaki sir-
tinmenin daha az olmasi, daha iyi ark teli
uyumu ve ark telinin daha gabuk c¢ikarilip
yerlestirilebilmesidir (2). Bu braketlerin artan
poptlaritesine ragmen, bu braketlerin bag-
lanma kuvvetleri ile ilgili cok az sayida calis-
ma bulunmaktadir (3-5). Kendinden Kkilitli
braketlerin baglanma direnci ile ilgili bir uz-
lagmaya varilamamistir(2-5). Ayni taban sek-
line sahip, ayni braketlerin kullanildigi calis-
malarda farkli baglanma dayanim oranlarinin
bulunmasi ilgingtir(3-5). Farkli baglanma da-
yanmim kuvvetleri gorilmesinin nedeni farkli
deney dizaynlari olabilir ama bu durum bize
baglanma kuvvetlerinin tartismaya acik oldu-
gunu gostermektedir.

Braketlerin mekanik retansiyonu icin treti-
ciler tarafindan cok sayida farkl taban di-
zaynlari gelistirilmistir. Braket tabanlarinda
girintilerin olusturulmasi, farkh capta tellerin
ag seklinde lehimlenmesi ve kaidenin lazerle
sekillendirilmesi (6), braket kaidesinin metal
plazma ile kaplanmasi (7), braket tabanina
metal yada seramik partikillerinin flizyonu
(8) gibi diger pek cok yaklasim yapisma 6zel-
liklerini artirmaya yonelik yapilan girisimle-
rin bazilandir. Ayrica Sharma-Sayal ve arka-
daglari (9), Wang ve arkadaslari (10) ve Bas-
ciftci ve arkadaslari(11) farkh taban dizaynla-
rinin farkli baglanma kuvvetlerine sahip ol-
dugunu gostermislerdir.

Bu galismada farkli taban dizaynina sahip
2 farkli kendinden Kkilitli braket ile bir kon-
vansiyonel braketin makaslama yapisma kuv-
vetleri kargilastirilmistir.

GERECLER ve YONTEM
Bu calismada herhangi bir catlagi yada ¢i-

o

Basaran, Ozer

INTRODUCTION

One of the most important milestones in
orthodontics, is the use of acid etch techniqu-
es for direct bonding of orthodontic applian-
ces (1). Bonding of brackets enhances the est-
hetic aspect of appliances, minimizes treat-
ment time and allows for a better oral hygie-
ne. However, research and development still
continues to improve the quality and proper-
ties of orthodontic materials.

Self ligating brackets get an increasing po-
pularity in orthodontic practice. The most im-
portant advantages of self ligating brackets
are lower friction between the bracket base
and wire, better arch wire engagement and
faster arch wire removal and ligation (2) Des-
pite the increasing popularity of these brac-
kets, a few studies report about the bond
strength of these brackets (3-5). A consensus
has not yet been reached about the bond fa-
ilures of the self ligating brackets (2-5). It was
interesting that, studies using same self liga-
ting brackets with same base configurations,
found different bond survival rates (3-5). The
different bond survival rates could be related
with different test designs but this makes us to
think that bond strengths are questionable.

For mechanical retention of brackets, se-
veral different base designs are configured by
the manufacturers. Placing undercuts in brac-
ket bases, welding different diameter mesh
wires to bracket base, incorporating different
designs in the mesh, and other innovative ap-
proaches like laser-structured bases (6) , me-
tal plasma coated bracket bases (7), fusing
metallic or ceramic particles to the bracket
bases (8) are some efforts to improve bonding
properties. Sharma-Sayal et al. (9), Wang et
al. (10) and Basciftci et al. (11) also demons-
trated that different base designs result in dif-
ferent bond strengths.

This study compared the shear bond
strength of two self ligating brackets with a
conventional bracket which have different
base designs.

MATERIALS and METHODS

Ninety extracted premolar teeth for ortho-
dontic reasons without cracks or caries were
used in the study. Teeth were collected and
stored in distilled water at room temperature
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rigi olmayan ve ortodontik nedenler ile ce-
kilmis 90 adet premolar disi kullanilmistir.
Disler oda sicakliginda 3 aydan fazla olma-
mak kayd: ile distile su icerisinde saklanmis-
lardir (5,12). Disler rasgele olarak 3 gruba ay-
nlmistir. ilk grupta konvansiyonel braketler
(Synergy, Rocky Mountain Orthodontics,
Denver, Colorado, ABD) kullanilirken 2. ve
3. gruplarda kendinden kilitli premolar bra-
ketler kullanilmistir (sirastyla Smart Clip,
3MUnitek Monrovia, Kaliforniya, ABD ve Ti-
me 2, American Orthondontics, Sheboygan,
Wisconsin, ABD). Synergy braketler capraz
yerlesimli ince ag orguli kaideye sahiptir (Se-
kil 1). ikinci grupta kullanilan braketlerde
(Smart Clip) yatay ve dikey yerlesimli mikro
daglamali ince ag 6rgii taban bulunurken (Se-
kil 2) ve 3. grupta kullanilan braketlerde ise
mikro daglamali kare seklinde cikintilar var-
dir (Sekil 3). Braketlerin taban alanlari sirasiy-
la11,5, 11,9 ve 12,1 mm2 dir.

Yapistirma iglemi

Yapistirma islemlerinin timd ayni hekim
tarafindan yapilmistir (GB). Tim disler yikan-
diktan ve 10 sn. boyunca yag icermeyen ha-
va-su spreyi ile kurutulduktan sonra, kronlarin
bukkal ytizeyleri flor icermeyen bir pomza ile
15 sn boyunca cilalanmistir. %37’lik fosforik
asit (Reliance Orthod Prod., Itasca, ABD) 15
sn uygulanmis ve daha sonra 15 sn boyunca
ytkanmustir. Dislerin Gzerinde olusan beyaz
mat gorintuyl gorebilmek icin disler tekrar
kurutulmustur. ince bir primer tabakasi (Trans-
bond XT,3M Unitek, Monrovia, Kaliforniya,
ABD) her bir dis ylizeyine uygulanmis ve LED
(Ledmax, Hilux, Ankara, Turkiye) stk kaynagi
ile 5 sn boyunca iginlanmistir. Braket tabani-
na Transbond XT adezivi uygulanmis ve bra-
ketler her bir disin kronunun ortasina yerlesti-
rilmistir. Fazla adezivler sond ile temizlenmis
ve daha sonra 20 sn mezialden ve 20 sn dis-
talden olmak tizere isinlanmuistir.

Yapistirma isleminden sonra; braket yapis-
tirllmug disler, bukkal yiizeyleri agikta kalacak
ve palatinal ylzeyleri akrilige gomulecek se-
kilde yatay olarak akrilik bloklara yerlestiril-
mislerdir (Sekil 4). Elde edilen 6rnekler 37°C
distile suda 48+4 saat boyunca bekletilmis-
lerdir.

Debonding islemi
Tum o6rnekler 0,5 mm/dak. hizina sahip
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not more than three months (5,12). Teeth we-
re randomly divided into three groups. In gro-
up 1 conventional brackets (Synergy, Rocky
Mountain Orthodontics, Denver, Colorado,
USA) , were used whereas in group 2 and 3
self ligating brackets (Smart clip, 3M Unitek
Monrovia, California, USA) and Time 2,
American Orthodontics, Sheboygan, Wis-
consin, USA) were used respectively. Synergy
brackets had a foil-mesh base with diagonal
configuration (Figure 1). Group 2 (Smart clip)
brackets had a microetched foil-mesh design
of horizontal and vertical configuration (Figu-
re 2) and group 3 (Time 2) had a microetched
quadra-grip design (Figure 3). All brackets
used were for premolar. Base areas for the
brackets were 11,5, 11,9 and 12,1 mm?, res-
pectively.

Bonding Procedure

All of the bonding procedures were hand-
led by the same operator (GB). The buccal
crown of all teeth were polished with a fluori-
de free pumice for 15 seconds afterwards
they were rinsed and dried with an oil free
air-water syringe for 10 seconds. A 37%
phosphoric acid gel (Reliance Orthod Prod.,
Itasca, USA) was applied for 15 seconds, fol-
lowed by rinsing for another 15 seconds. For
inspection of frosty dull appearance, teeth
were again dried. A thin layer of primer
(Transbond XT, 3M Unitek, Monrovia, USA)
was applied to each individual tooth and
light cured for 5 seconds with a LED curing
light source (Ledmax, Hilux, Ankara, Turkey).
Transbond XT adhesive was applied to the
bracket base and brackets were centered on
the crown of each tooth. Excessive adhesives
were removed with a scaler and then brac-
kets were light-cured for 20 seconds from the
mesial and 20 seconds from the distal.

After bonding the teeth were mounted in
acrylic blocks in a horizontal manner as the
buccal surfaces are exposed and palatal sur-
faces are immersed in the acrylic (Figure 4).
The specimens were stored in distilled water
at 37°C for 48« 4 hours.

Debonding Procedure

Each specimen was mounted in a univer-
sal testing machine (Instron Corporation,

o
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Sekil 1: Synergy braketlerin

farkli magnifikasyonlardaki

taban gekli.

Figure 1: Base configuration

of Synergy brackets with

different magnifications.

Sekil 2: Smart Clip
braketlerin farkli

magnifikasyonlardaki taban

sekli.

Figure 2: Base configuration

of Smart Clip brackets with

40

different magnifications.

universal test cihazina yerlestirilmistir. Kuv-
vet uygulayici bicaklar kronun uzun eksenine
paralel ve  mimkin oldugu kadar yakin ola-
cak sekilde braket ile mine arayiiziine dogru
yonlendirilmistir. Braketleri kopartan maksi-
mum yik miktari Newton olarak kaydedilmis
ve bu miktar braketin taban alanina boltine-
rek megapaskala (MPa) c¢evrilmistir. Her bir
braket tabani icin tek bir 6rnek 4 farkli buyt-
mede tarama elektron mikroskobuyla (SEM)
incelenmistir (Sekil 1-3).

Debonding yapilmis mine ytizeyleri Artun
ve Bergland (13) tarafindan tanimlanan artik
adeziv indekslerini (ARI) belirlemek icin
10’luk buyttme altinda incelenmistir (13).
ARI degerleri soyledir: 0, disin tizerinde ade-
ziv yok; 1, adezivin yarisindan daha azi dis
ylizeyinde; 2, adezivin yarisindan fazlasi dis
tzerinde; 3, tim adeziv dis tizerinde.

Gruplar arasinda makaslama yapisma kuv-
vetleri arasinda bulunan farkhliklari belirle-
mek icin tek yonlt varyans analizi kullanil-
mistir. Ayrica, ARI skorlari arasindaki farkli-
liklarin degerlendirilmesi icin de Ki-kare testi
kullantlmustir.

Basaran, Ozer

Canton, Mass, USA) with a cross-head speed
of 0.5 mm/min. The shearing blade was tar-
geted to the bracket and enamel interface as
close as it could be and parallel to the long
axis of the crown. The maximum load to de-
bond the bracket was recorded in Newtons
and converted to megapascals (MPa) by divi-
ding the maximum load to the bracket base
area.

One representative specimen for each
type of bracket base was inspected under
scanning electron microscopy (SEM) with fo-
ur different magnifications (Figures 1-3).

The debonded enamel surfaces were exa-
mined under 10x magnification to assess ad-
hesive remnant index (ARI) scores as descri-
bed by Artun and Bergland (13) The ARI va-
lues were as follows: 0, No adhesive left on
the tooth; 1, less than half of the adhesive left
on the tooth; 2, more than half of the adhesi-
ve left on the tooth; 3, All of the adhesive left
on the tooth.

A one-way analysis of variance (ANOVA)
was used to determine for differences in she-
ar bond strengths among the groups. In addi-
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BULGULAR

Ortalama, maksimum ve minimum deger-
ler ve standart sapmalari iceren istatistiksel
degerler Tablo 1’de gosterilmistir. Tek yonlu
Anova testi; gruplar arasinda, baglanma kuv-
vetleri agisindan istatistiksel olarak anlamli
farkliliklarin gostermistir
(p:0.654).

Synergy, Smart Clip ve Time 2 braketleri
icin belirlenen makaslama yapisma kuvvetle-
ri sirasiyla 18,2+4,4, 18,7+4,6 ve 17,7+5,1
MPa’dir. Ki-kare testi ile belirlenen artik ade-
ziv indeksi skorlari da istatistiksel olarak an-
lamh farkliliklar gostermemistir (p:0.481).
Her t¢ braketin de ARI skorlarinda gosterildi-
gi gibi genel olarak dis ylizeyinde daha fazla
adeziv kalmaktadir.

olmadigini

TARTISMA

Bu calismada test edilen braketlerin timu
ureticiler tarafindan dustk stirttinmeye sahip
braketler olarak tanimlanmaktadir. Aslinda
stirtinme, tedavi safhasina ve ankraj duru-
muna bagh olarak avantaj veya dezavantaj
da olabilir. Fakat cogunlukla dustk strtin-
menin avantaj oldugu distunilmektedir ¢iin-
ki strtinme diger baska sekillerde kontrol
edilebilir. Calismada kullanilacak braketler
secilirken, dustk strtinmeye sahip oldugu
one sirilen bu ti¢ braketin tutuculugunu kar-
stlagtirilmasi uygun goralmustar.

tion, a Chi-square test was performed for dif-
ferences between the ARI scores.

RESULTS

Descriptive statistics including mean, ma-
ximum and minimum values and standard
deviations are represented in Table 1. One-
way Anova test revealed no statistically signi-
ficant differences between the bond strengths
of the groups (p: 0.654). The determined me-
an shear bond strengths for Synergy, Smart
Clip and Time 2 brackets were 18.2+4.4,
18.7+4.6 and 17.7+5.1 MPa, respectively.
Adhesive remnant index scores which were
determined by Chi-square test also demons-
trated no statistically significant differences
(p: 0.481). Generally more adhesive was left
on the tooth surface as demonstrated by ARI
scores of three.

DISCUSSION

All of the brackets tested in the present
study are offered as low friction brackets by
the manufacturers. In fact, friction may be a
friend or an enemy depending at the treat-
ment stage and anchorage strategy. But, ge-
nerally low friction is considered to be an ad-
vantage, as friction could be managed by so-
me other applications. Our standpoint to
construct a study for bond strength compari-

Baglanma Dayanimi / Bond Strength (MPa)

Group Ortalama / Mean §S/SsD Maksimum Minimum P Value
Smart Clip 18,7 4,6 29,8 6,5

Time 2 17,7 5,1 26,6 7.7 0,654
Synergy 18,2 4,4 28,1 52

MPa: Mega Pascal.

Turkish Journal of Orthodontics 2009;22:37-44
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Sekil 3: Time 2 braketlerin

farkli magnifikasyonlardaki

taban sekli.

Figure 3: Base configuration

of Time 2 brackets with

different magnifications.

Tablo I: Ortalama yapisma

kuvvetleri.

Table I: Mean shear bond
strengths
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Tablo II: Artik adeziv indeks

(ARI) skorlar1.

Table II: Adhesive Remmant

42

Index (ARI) scores.

Basaran, Ozer

ARI SKORLARI / SCORES

Grup / Group 0 1 2 3
Smart Clip - 3 5 22
Time 2 1 4 4 21
Synergy - 2 5 23

Bu calismada degiskenleri ortadan kaldir-
mak ve baglanma dayaniklihgi tizerinde bra-
ket taban dizayninin saf etkisini belirleyebil-
mek icin tek bir tip adeziv kullanilmistir.
Transbond XT iyi bir bonding materyali oldu-
gu kanitlanan ytiksek miktarda doldurucu
iceren bir rezindir (4,5).

Calismamizda, karsilastirmalar agiz orta-
minda yaptlmamistir fakat in vitro ortamda
yapilan baglanma dayaniklihgi testinin in vi-
vo ortamda yapilan kargilagtirmalari deger-
lendirmek icin kullanilabilecek bir metot ol-
dugu bildirilmistir (14). Reynolds (15) ve ar-
kadaslari ortalama yapisma kuvvetlerinin 6-8
MPa arasinda olmasi gerektigini belirtmisler-
dir ve Keizer ve arkadaslari (16) klinik olarak
kabul edilebilir en dustik gerilme tipi yapis-
ma kuvvetinin 2,86 MPa olmasi gerektigini
bildirmislerdir. Diger bir ¢calismada (17), ma-
kaslama ve gerilme kuvvetlerinin baglanma
direncleri arasinda anlamli bir farklilk olma-
dig1 gosterilmistir. Bu da bize ¢alismamizda
elde edilen makaslama kuvvetleri ile gerilme
kuvvetlerinin karsilastirilabilecegini goster-
mektedir.

Tim gruplarda ortalama ve minimum bag-
lanti kuvvetleri, klinik kullanim igin yeterli
oldugu dustntlen limitlerden fazla bulun-
mustur. Bu calismada belirtilen baglanma
kuvvetleri Transbond XT ile daha 6nce yapi-
lan bazi ¢alismalarda g6zlemlenen sonuglar-
dan daha yiiksektir (9,10,18,19) ve diger ba-
z1 calismalarla benzerdir (5,20,21). Bu du-
rum braket tabaninin dizayni gibi diger bazi
degiskenlerin 6nemini gostermektedir.

Maijer ve Smith (22) farkh taban dizayni
sonucu meydana gelen baglanma kuvvetleri-
ni etkileyen degiskenleri degerlendirmisler ve
cok sayida degisken tanimlamiglardir. Bag-
lanma kuvvetini etkileyen baslica degiskenin
lehim capaklari oldugunu gostermislerdir.
Ayrica, daha iyi bir baglanma kuvveti icin ha-
va kabarciklarinin 6nlenmesi gerektigini ve
rezin penetrasyonunun arttirilmasi gerektigini
gostermiglerdir. Bu ¢alismada kullanilan tim
braketler farkli taban morfolojisine sahiptir.

o

son of these three brackets is their low frictio-
nal properties proposed by the manufactu-
rers.

In the present study, one type of adhesive
was used to eliminate variables and to deter-
mine the pure effect of bracket base design
on shear bond strength (SBS). The Transbond
XT is a highly filled resin that is proved to be
an acceptable bonding material (4,5).

In the study, comparisons are not measu-
red in intra oral environment but in an in vit-
ro SBS testing was found to be an acceptable
method to assess future in vivo comparison
(14) Reynolds et al.(15) stated that mean ten-
sile bond strengths need to be in the range of
6-8 MPa and Keizer et al.(16) reported mini-
mum tensile bond strength of 2.86 MPa to be
clinically acceptable. Another study, (17) de-
monstrated that there is no significant diffe-
rence between shear and tensile induced
bond failure, so the associated shear bond
strengths in this study are comparable with
tensile bond strengths.

For all groups mean and minimum bond
strengths were greater than the limits that are
considered to be adequate for clinical use.
Bond strengths that are reported in this study
with Transbond XT were greater than those
observed in  some previous studies
(9,10,18,19) and although compatible with
some other studies (5,20,21). This demons-
trates the importance of some other variables
like bracket base design.

Maijer and Smith (22) evaluated variables
that influence the bond strength with diffe-
rent bracket base designs and identified a
number of variables. They mainly demonstra-
ted weld spots to be a major variable that inf-
luence the bond strength. They also, reported
that air entrapment must be prevented and
resin penetration must be increased for a bet-
ter bond strength. All of the brackets tested in
the study, had different base morphologies.
Synergy brackets had a smooth surface with
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Ozer

5/26/09 10:40 AM Page 43

Kendinden Kilitli Braketlerin Baglanma Direnci
Bond Strength of Self-ligating Brackets

Synergy braketler, braket tabanina capraz
olarak lehimlenmis parlatilmis bir ince ag or-
gllu taban ozelligine sahipken, Smart Clip
braketlerde mikro daglamali horizontal ve
vertikal yerlesimli ince ag orgiler tabana la-
zer ile lehimlenmistir. Time 2 braketler ise,
mikro daglamali kare ¢ikintilardan olusan ta-
ban dizaynina sahiptirler. Giiniimiiz braketle-
rinde baglanma kuvvetini olumsuz etkileyen
kaynak noktalarini ortadan kaldirmak ama-
ciyla lehimleme teknigi gelistirilmistir(23).
Smart Clip’teki lazer ile lehimleme ve
Synergy braketlerde braket tabanina ince ag
orgilerin lehimlenmesi baglanma kuvvetleri-
ni arttirmak icin yapilan girisimlerden bazila-
ridir. Bu cabalarin sonucu olarak, braket di-
zaynindan bagimsiz olarak, bu calismada test
edilen tim braket tiplerinde klinik olarak ka-
bul edilebilir seviyede benzer baglanma kuv-
vetleri belirlenmistir. Diger bazi arastirmalar-
la (9,10) uyumlu olmayan bu bulgu, 6nceki
diger bazi calismalarda (23,24) elde edilen
bulgular ile uyumludur.

Uc grup arasinda ARI skorlarinda istatistik-
sel olarak anlamli farkliliklar gézlemlenme-
mistir. Orneklerin bircogu, bazi calismalarda
(5,20,21) gosterilen ve kopmanin braket ile
rezin arayliziinde oldugu anlamina gelen “3”
skoruna sahiptir. Bunun nedeni rezin-braket
arayuziindeki makro mekanik kilitlenme ile
karsilastinldiginda, rezin-mine ara ytzindeki
mikro mekanik kilitlenme gibi diger bazi de-
giskenler olabilir. Fakat, adeziv kalintilarinin
klinik olarak 6nemi bu kalintilarin uzaklasti-
rilasi igin gerekli olan zamandir. ARI skorlari-
nin daha biytk olmasi, dis ylizeyinde daha
fazla miktarda adezivin kaldigini ve bu kalin-
tilarin uzaklastirilmasi i¢in daha fazla zama-
na ihtiya¢ duyuldugunu gostermektedir. Fa-
kat, debonding islemi sirasinda mine ylze-
yinde herhangi bir kirillmaya yol agmamak
icin adezivin mine ylizeyinde kalmasi daha
uygun olabilir (20). Ayrica, MacColl ve arka-
daslari (24) debonding islemi sirasinda resin-
mine kiriklarinin flordan zengin mine yiizeyi-
nin uzaklastinlmasina yol agtigini géstermis-
lerdir. Minenin yapisal battinltgtnin bozul-
masi daha cok tercih edilen rezin-braket kiril-
masi ile 6nlenebilir.

SONUC

Farkli kaide dizaynina sahip bir konvansio-
nel braket ve iki kendinden kilitli braketten

Turkish Journal of Orthodontics 2009;22:37-44

diagonal configured foil mesh base which
was brazed under the bracket, whereas Smart
Clip had a micro-etched horizontal and verti-
cal configured foil mesh base which was la-
ser welded. Time 2 brackets had a micro-etc-
hed quadra grip design. The welding techni-
que has been improved in contemporary
brackets which eliminate weld spots that inf-
luence the bond strength negatively (23). La-
ser welding in Smart Clip and brazing the fo-
il meshes to the bracket base in Synergy brac-
kets are some efforts to improve bond
strength. Despite of these efforts for impro-
ving bracket base designs, similar bond
strengths were determined with all of the gro-
ups with different bracket base morphologies
tested in this study. And SBS for all groups
were clinically acceptable. This finding was
compatible with some previous studies
(23,24); which was contrary to some other in-
vestigations (9,10)

There were no statistically significant diffe-
rences among the three groups in the ARI
scores. Most of the specimens demonstrated
an ARI score of 3 meaning that bond failures
were within the bracket and resin interface
which is in accordance with some studies.
(5,20,21). The reason for this could be some
other variables such as micro mechanical
lock associated between the resin-enamel in-
terface when compared with the macro mec-
hanical lock between the resin-bracket inter-
face. Yet, the clinical significance of adhesive
remnants is the required time for clean-up
procedures. Greater ARI scores demonstrate
that great amount of adhesive was left on the
tooth structure and more chair time is requi-
red for clean-up procedures. However, it can
be argued that it may be better for the adhe-
sive to remain on the enamel, so as not to
cause any fracturing of enamel during the de-
bonding process (20). Also, MacColl et al.
(25) demonstrated that resin-enamel fractures
cause removal of surface enamel, which is
rich of fluoride, during debonding procedure.
Structural integrity of the enamel is prevented
by resin-bracket fracture which could be as-
sociated as more favorable.

CONCLUSION
All of the three groups with different base
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olusan her 3 grup da klinik olarak kabul edi-
lebilir yapisma kuvveti gostermistir. ARI skor-
lari arasindaki farklar ise istatistiksel olarak
anlamli degildir ve kirilmalarin bircogu rezin-
braket araytiziinde meydana gelmistir. intrao-
ral olarak baglanma basarisini degerlendiren
daha fazla sayida calisma yapilmalidir.

Basaran, Ozer

designs, one conventional bracket (Synergy;
diagonal configured foil mesh base) and two
self-ligating brackets (Smart Clip; micro-etc-
hed horizontal and vertical configured foil
mesh base, Time 2; micro-etched quadra grip
base) demonstrated similar and clinically ac-
ceptable mean shear bond strengths in vitro.
ARI scores were not statistically significant
and most of the fractures were within resin-
bracket interface. Further studies should be
carried out for bond survival rates intraorally.
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