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GIRIiS

Bir cisim baska bir cisim tizerinde hareketi
esnasinda olusan direng sirtiinme olarak
adlandinimaktadir (1). Ortodontide disin ark
teli boyunca kaymasi, 6zellikle de dissel
arkta  bosluklarin  kapanmasinda sikca
kullanilan  bir yontemdir. Her kayma
hareketine,  strtinme  kuvveti  direng
gostermektedir. Braket ve ark teli arasinda
olusan surtinme direnci dislere iletilen
kuvvetin azalmasina neden olabildigi gibi
kayma mekaniklerinde kuvvet miktarinin
belirlenmesinde de etkili olabilmektedir (3).

Surtinme iki sekilde olabilmektedir: 1)
Statik stirtinme, cismin harekete baslamasini
engelleyen direng kuvveti ve 2) Dinamik
(kinetik) strtiinme, hareket sirasinda var olan
strttinmedir (4,5). Ortodontide, disin ark teli
boyunca kayma hareketi devrilme ve
diklesme hareketlerinden olusan kictk
adimlar seklinde olmaktadir. Bu yiizden de,
ortodontik  bosluk  kapatma  dinamik
surtinmeden ziyade statik strtinmeye
baghdir (6).

Kayma mekanikleri esnasinda stirttinmeyi
etkileyen faktorlerin belirlenmesine yonelik
bircok arastirma yapilmistir: braket ve tel
materyali, braket genisligi, oluk boyutu, tel
kesiti, braket ve ark teli arasindaki ikinci
diizen angtilasyon ve tork, ark telinin ytizey
ozellikleri, ligasyon tipi ve kuvveti, braketler
arasi mesafe, tikirik ve oral fonksiyonlarin
ortodontik dis hareketi esnasinda olusan
strtinme kuvvetlerini etkiledigi
belirlenmistir.

Seramik ve plastik ortodontik teller aslen
hastalarin  estetik  istegi nedeni ile
gelistirilmistir. Klinik kullanimda ise kayma
mekaniklerine yiksek sirtinme direnci
gosterdikleri rapor edilmistir. Uretici firmalar,
estetik  braketlerin  stirtinme  miktarini
azaltmaya yonelik yeni materyallerin ve
tekniklerin arayisina girmislerdir.

Bu in-vitro calismanin amaci, farkli beg
tip ortodontik braketin paslanmaz celik ve
beta titaniyum ark teli ile
kombinasyonlarinda ortaya cikan sirtiinme
kuvvetlerinin belirlenmesidir.

GERECLER ve YONTEM

0,022 in¢ oluk capinda ve standart Roth
degerinde bes farkli tip st birinci kiictik azi
disi braketi 0,019 x 0,025 in¢’lik paslanmaz

Yiizbas, Arun

INTRODUCTION

Friction is the resistance to motion when
one object moves tangentially against
another (1). Sliding a tooth along an archwire
is a very common orthodontic procedure to
translate a tooth, especially during closure of
spaces in the dental arch. Whenever sliding
occurs, a frictional type of force s
encountered (2). Frictional resistance
between brackets and archwires can reduce
the force transmitted to the teeth, and may be
an important factor determining the amount
of the force used, particularly during sliding
mechanics (3).

Friction may exist in two forms: 1) Static
friction, which is the resistance that prevents
actual motion, and 2) dynamic (kinetic)
friction, which exists during motion (4,5). In
orthodontics, a tooth undergoing a sliding
movement along an archwire goes through
many tipping and uprighting cycles, moving
in small increments. Therefore, orthodontic
space closure depends more on static friction
than on kinetic friction (6).

Many studies have been carried out to
investigate the factors that affect frictional
forces released during sliding mechanics:
bracket and wire materials, bracket width, slot
size, wire section, second order angulation
and torque at the wire bracket interface
,surface conditions of the archwires and the
bracket slots, type and force of ligation,
interbracket distance, saliva and influence of
oral functions have been reported to influence
frictional  forces encountered during
orthodontic tooth movement.

Ceramic and plastic orthodontic brackets
were developed originally to meet the
esthetic demands of orthodontic patients. In
clinical use, howewer, they have been
reported to present high frictional resistance
to sliding mechanics. In order to reduce the
amount of friction released by esthetic
brackets, manufacturers have been searching
for new materials and techniques for bracket
manufacturing.

The aim of this in vitro study was to
evaluate the frictional forces produced by
five different orthodontic brackets when used
in combination with stainless steel and beta
titanium archwires.
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Materyal / Uriin Adi / Tip / Design Boyut (ing) / Acl Degerleri / Prescription

Material Product Dimension

Name (inch) Angulasyon / Tork / Genislik /

Braket / Angulation (°) Torque Width

Bracket ©) (mm)

Pasl lik ' .
/%ﬁa"’l‘;‘{;‘sg S%gél Victory Conventional 0.022x0.029 0 -7 3
Polycrystalline -

Alumina Transcend Conventional 0.022x0.029 0 -7 3,5
POlngﬁtrili“ne Clarity Metal slot ceramic 0.022x0.029 0 -7 3
Mor;?fr%ﬁ'fllin Inspire Ice Conventional 0.022x0.029 0 -7 3
Plastik / Plastic Brilliant Polyoxymethylene 0.022x0.029 0 -7 3,5
Ark Teli / Arch

Wire
Paslanmaz Celik
/ Stainless Steel  Rectangular 0.019x0.025
Beta Titanium TMA 0.019x0.025
Ligatiir /
Ligature
Elastomerik / Renkli 0.115
Elastomeric Ligaturler /
Colored
ligatures

celik ve beta titanyum koseli ark teli ile
birlikte test edilmistir (Tablo 1, Resim 1).
Arastirmada, total olarak 200 braket ve ark
teli parcasi kullanmilmistir. Ark teli parcalari,
braket oluguna elastomerik ligatir ile
baglanmisti. Meydana gelen sirtiinme
kuvvetinin olcilip kaydedilmesi amaciyla
test cihazi (Zwick/Roell model no:Z250)
kullanilmigtir (Resim 2).

Braket-ark teli 6rneginin test cihazinda
degerlendirilmesi icin, Redlick ve ark. (2)
tarafindan  kullanilan test diizenegine
basvurulmustur (Resim 3). Her braket, rezin
bazli bir adheziv (Pad Lock, Reliance Orthod.
Prod. ltasca, lllinois, ABD) ile altiminyum
kaideye yapistirllmisti.  Bu calismada,
braketlerin her defasinda ayni sekilde
yapistirilmasi icin 6zel bir braket yapistirma
aparati kullaniimistir. Ayni zamanda bu
aparat ile oluk icinde bulunan -7°lik tork
degeri de elimine edilmistir. Aliminyum
kaide vidalari ile Zwick/Roel test cihazinin alt
tablasinda bulunan tablasina yerlestirilmistir.

Meydana gelebilecek gerilim farklarini
ortadan kaldirmak amaciyla 15 cm’lik parga
ark telleri braketlere ligatiir tabancasi

Turkish Journal of Orthodontics 2011,;24:193-201

MATERIALS and METHODS

Five different types of upper first bicuspid
brackets with 0.022-inch slots and Roth
prescription were tested in combination with
0.019 x 0.025 inch stainless steel and beta
titanium rectangular arch wires. (Table T;
Fig.1). A total of 200 brackets and arch wire
segments were used. The arch wire segments
were ligated to bracket slots by elastomeric
modules. A testing machine (Zwick\Roell
model no: Z250) was used to measure and
record the frictional forces released (Fig. 2).

The test apparatus designed by Redlich et
al.(2) was used to apply the bracket arch wire
assembly to the testing machine (Fig. 3). Each
bracket was bonded with a resin based
adhesive (Pad Lock, Reliance Orthod. Prod.
Itasca, Illinois, USA) to an aluminum plate. To
allow similar and accurate positioning of the
brackets, a bracket mounting apparatus was
designed for this study. This apparatus also
helped elimination of the -7 degrees of
torque present in the bracket slot. The
aluminum plate was fastened with screws to
a notch on the testing apparatus which is then

Tablo 1. Aragtirmada

kullanilan braket, ark teli ve

ligatiir materyalleri.

Table 1. The brackets,
archwires and elastomeric
ligature evaluated in this

investigation.

Resim 1. Arastirmada
kullanilan braket materyalleri
A-Victory (3M Unitek,
Monrovia, CA, ABD)
B-Transcend 6000 (3M
Unitek, Monrovia, CA, ABD)
C-Clarity (3M Unitek,
Monrovia, CA, ABD)
D-Inspire Ice (Ormco
Corporation, Glendora, CA,
ABD)

E-Brilliant (Forestadent

Pforzheim, Almanya)

Figure 1. Bracket materials
investigated in this study
A-Victory (3M Unitek,
Monrovia, CA, USA)
B-Transcend 6000 (3M
Unitek, Monrovia, CA, USA)
C-Clarity (3M Unitek,
Monrovia, CA, USA)
D-Inspire Ice (Ormco
Corporation, Glendora, CA,
USA)

E-Brilliant (Forestadent

Pforzheim, Germany)
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Resim 2. Zwick\Roell Test
Cihazi.

Figure 2. Zwick\Roell Test

Machine.

Resim 3. Test cihazi.

Figure 3. The test apparatus.
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(Straight Shooter, TP Orthodontics, La Porte

Indiana, ABD) kullanilarak elastomerik
ligattir (Colored Unistick Ligatures, American
Orthod.  Sheboygan, WI, ABD) ile
baglanmistir. Kuvvet kaybinin yasanmamasi
icin elastomerik ligatiirler braketler etrafina
testten hemen dnce takilmustir.

Her bir braket-ark teli kombinasyonu icin
kuru ortamda ve oda sicakliginda ol¢umler
10 defa tekrarlanmistir. Her ark teli, braket
icinde 10 mm/dk’lik devamli bir hizla
5mm’lik mesafe boyunca hareket ettirilmistir.
Statik strttinme kuvveti, hareketin basladigi

andaki  maksimum  kuvvet olcilerek
kaydedilmistir.
Her olcimden sonra test makinesi

durdurulmus, braket ve tel 6rnegi ¢ikartilimig

Yiizbas, Arun

attached to the base of the Zwick/Roel test
machine.

A segment of 15- cm arch wire was ligated
to the brackets with an elastomeric module
(Colored Unistick Ligatures, American Orthod.
Sheboygan, WI, USA) by a ligature gun
(Straight Shooter, TP Orthodontics, La Porte
Indiana, USA) to eliminate any possible tension
differences. The elastomeric modules were
placed around the brackets immediately before
each test run, to avoid ligature force decay.

Ten non-repeated evaluations for each
bracket-wire combination were carried out in
a dry environment at room temperature. Each
wire was drawn through the bracket at a
constant speed of T0 mm/min for a distance
of 5 mm. Static friction was calculated at the
initial peak of the movement.

After each test, the testing machine was
stopped, the bracket and wire assembly were
removed, and a new assembly was placed.
Each bracket wire combination was tested for
ten non-repeated evaluations to eliminate the
influence of wear.

Statistical Analysis

Statistical calculations were performed with
the GraphPad Prisma Version 3.0 software
(San Diego, California, USA) for Windows. In
addition to standard descriptive statistical
calculations (mean and standard deviation),
the non-parametric Kruskal Wallis test was
carried out in the comparison groups. In the
evaluation of subgroups Dunn’s multiple
comparison test was performed. Mann-
Whitney-U test was used in the comparison of
the two types of archwires. The results were
evaluated within a 95% confidence interval.
The statistical
established at p<0.05 level.

significance level was

RESULTS
Two variables were examined in this
study: bracket type and wire alloy.

Effect of Bracket Material on Friction

The mean static frictional force and its
standard deviation for each group of different
brackets and arch wires are summarized in
Table 2.

Tirk Ortodonti Dergisi 2011,;24:193-201
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Siirttinme Invitro Degerlendirilmesi
Invitro evaluation of friction

ve yeni bir ornek yerlestirilmistir. Her braket-
tel Ornegi asinma
kaldirilmasi icin 10 defa degerlendirilmistir.

etkilerinin  ortadan

istatistiksel Degerlendirme

istatistiksel analizlerde GraphPad Prisma
Version 3.0 software (San Diego, California,
ABD) kullanilmstir.
degerlendirilmesinde tanimlayici istatistiksel
yontemlerin (ortalama ve standart sapma)
yani sira gruplar arasi karsilastirmalarda
Kruskal Wallis testi kullanilmigtir.  Alt
gruplarin degerlendirilmesinde Dunn’s ¢oklu
karsilastirma testinden faydalanilmistir. Ark
teli tiplerinin karsilastirilmasinda Mann-
Whitney-U testi kullaniimistir. Sonuclar, % 95
gliven araliginda, istatistiksel anlamlilik p<
0,05 diizeyinde degerlendirilmistir.

Verilerin

BULGULAR
Bu calismada iki degisken incelenmistir:
braket tipi ve ark teli materyali

Braket Materyalinin Surttinme Kuvveti

Uzerine Etkisi

Her degisik braket- ark teli grubunun
ortalama statik surtinme kuvvetleri ve
standart sapmalari Tablo 2’de 6zetlenmistir.
Braket gruplarinin Dunn’s ¢oklu kargilastirma
testi sonuclari ise Tablo 3 ve Tablo 4’de rapor
edilmistir.

Transcend braketi her ark telinde diger
dort brakete gore daha yiksek sirtiinme
degerleri gostermektedir. Transcend braketi
Clarity, Victory ve Brilliant braketinden daha
yuksek strtinme kuvvetleri gosterirken
Inspire Ice braketi her tel materyalinde,
Transcend, Victory ve Clarity braketine
statik degerleri
sergilemektedir. Brilliant braketinde o6l¢tlen
stirtinme kuvveti degerleri Victory ve Clarity
braketi ile benzerdir (Tablo 4).

benzer strtiinme

Ark Teli Materyalinin Siirtinme Kuvveti

Uzerine Etkisi

Paslanmaz celik ve beta titaniyum ark
tellerinin her braket tipindeki strtinme
kuvvet degerleri Tablo 5" de izlenmektedir.

Bulgular, beta titanyum ark tellerinin,
Brilliant braketi haricinde her braket
materyalinde paslanmaz celik telden daha
fazla sirtinme kuvvet degerine neden
oldugunu gostermektedir. Brilliant braketi
degerlendirildiginde, paslanmaz celik ve beta

Turkish Journal of Orthodontics 2011;24:193-201

e ma
Victory 3,2+0,23 3,63+0,19
Inspire 3,47+0,16 4,44+0,13
Clarity 3,26+0,11 3,80+0,23
Transcend 3,97£0,16 4,77+0,37
Brilliant 3,35+0,17 3,53+0,24
P 0,0001 0,0001

The results of the Dunn’s multiple
comparison test for bracket groups are
reported in Table 3 and Table 4.

The Transcend bracket revealed higher
frictional values than the other four brackets
for each wire material. The frictional forces
produced by the Transcend bracket were
statistically higher than Clarity, Victory and

Victory / Inspire P >0.05
Victory / Clarity P >0.05
Victory / Transcend P < 0.001
Victory / Brilliant P > 0.05
Inspire / Clarity P >0.05
Inspire / Transcend P >0.05
Inspire / Brilliant P >0.05
Clarity / Transcend P < 0.001
Clarity / Brilliant P >0.05
Transcend / Brilliant P <0.01

Brilliant brackets where as Inspire Ice bracket
showed similar frictional forces with the
Transcend bracket. Victory and Clarity
brackets produced similar static frictional
forces for each wire material. The frictional
forces released by the Brilliant bracket were
similar to the frictional values obtained for
the Victory and Clarity brackets (Table 4).

The Effect of Archwire Material

The static frictional forces for stainless
steel and beta titanium archwires for each
bracket material are reported in Table 5.

The results indicate that the beta titanium
arch wire produced higher static frictional
forces than the stainless steel archwire for
each bracket material except for the Brilliant
bracket. When tested with the Brillliant bracket
stainless steel and beta titanium arch wires
revealed similar frictional values (Table 5).

Tablo 2. Her ark teli tipi igin
farkli braketlerin statik
stirtinme kuvvetleri
(Newton). Siirtiinme kuvvet
verileri ortalamaz+ SD olarak

belirtilmistir.

Table 2. The static frictional
forces (in Newton) of different
bracket materials for each
wire type . Friction force data

are reported as mean + SD.

Tablo 3. Paslanmaz celik tel
ile braket materyallerinin

coklu kargilagtirma testi.

Table 3. Multiple comparison

test for bracket materials for

stainless steel arch wire. %
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Tablo 4. Beta titanyum ark
teli ile braket materyallerinin

coklu karsilastirma testi.

Table 4. Multiple comparison
test for bracket materials for

beta titanium arch wire.

Tablo 5. Paslanmaz ¢elik ve
beta titanyum ark teli
materyallerinin farkli braket
materyalleri ile kullanilmalar1
sirasinda ortaya ¢ikan
siirtlinme kuvvetlerinin
kargilagtirllmasinda
kullanilan Man-Whitney-U

testinin sonugclari.
Table 5. Man-Whitney-U test

result in comparison of

friction force data for brachet

materials for stainless steel
and beta-titanium arch wires.
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Victory / Inspire P <0.05
Victory / Clarity P > 0.05
Victory / Transcend P < 0.001
Victory / Brilliant P >0.05
Inspire / Clarity P < 0.05
Inspire / Transcend P >0.05
Inspire / Brilliant P < 0.01
Clarity / Transcend P <0.05
Clarity / Brilliant P >0.05
Transcend / Brilliant P < 0.001
Paslanmaz
Celik / SS TMA P
Victory 3,2+0,23 3,63+0,19 0,0001
Inspire 3,47+0,16  4,44+0,13 0,0001
Clarity 3,26+0,11 3,80+0,23 0,0001
Transcend 3,97+0,16 4,77+0,37 0,0001
Brilliant 3,35+£0,17  3,53+0,24 0,082

titanyum ark tellerinde benzer sirtiinme
kuvvetlerine sahip oldugu belirlenmistir
(Tablo 5).

TARTISMA
Ortodontik tedavi esnasinda uygulanan
kuvvetin  miktari, tedavi slresini ve

sonuclarini etkileyen 6nemli faktorlerden
biridir. Belli bir noktaya kadar uygulanan
kuvvet artikca, dis hareket
artmaktadir, bundan sonra kuvvetteki artig
hareket miktarinda belirgin artislara neden
olmamaktadir. Braket ark teli birlesiminde
olusan sirtinme kuvveti, cevre dokularda
optimum kuvvet seviyelerine ulasilmasini
engelleyebilmektedir (7). Bu ylizden de,
optimum biyolojik dis hareketi saglayacak
uygun kuvvet miktariin kullanilabilmesi icin
stirtinme Ustesinden gelen
kuvvetin onemlidir  (8).
Ortodontik esnasinda  olusan
surtinmeyi iki degisken etkilemektedir:
braket ve ark teli. Bu aragtirmanin sonuclarina
gore, ark teli ve braket materyali ortodontik
dis hareketi esnasinda olusan sirtiinmeyi
belirgin sekilde etkilemektedir.

Transcend braketi, Victory ve Clarity
braketine gore belirgin olarak daha yiksek
statik strtiinme kuvvetine neden olmaktadir.
Bu bulgular, paslanmaz celik, konvansiyonel

orani da

kuvvetinin
belirlenmesi
tedavi

Yiizbas, Arun

DISCUSSION

The amount of force applied to teeth
during orthodontic treatment is an important
factor in determining the duration and results
of the treatment. The rate of tooth movement
increases as the force increases up to a
certain point; after that, increases in forces
appreciable
movement. Friction at the bracket archwire

produce no increases in
interface might prevent the attainment of
optimal force levels in the supporting tissues
(7). Therefore, an understanding of forces
required to overcome friction is important so
that the appropriate magnitude of force can
be used to produce optimal biological tooth
movement (8). Two of the variables that affect
tooth
movement are: bracket material and archwire

the friction during orthodontic
material. The results of this study demostrated
that bracket material and archwire material
have significant effect on the magnitude of
frictional forces produced during orthodontic
tooth movement.
The Transcend brackets produced
significantly higher static frictional forces
than the Victory and Clarity brackets. This
finding is in accordance with previous
studies which compared the frictional
properties of stainless steel, conventional
ceramic and metal slot inserted ceramic
brackets (3,7,9-14). Some authors related the
high frictional forces released by the
polycrystalline alumina material to its
increased roughness and the porosity of the
material surface (3,7,11,14). However, today
it is thought that there are other factors that
play role in the production of higher
frictional forces in polycrystalline alumina
brackets. Kusy et al.(15) related the high
frictional forces released by ceramic brackets
to their intrinsic chemical structure. The
study carried out by Omana et al. (6)
demonstrated that the monocrystalline
brackets,

ceramic although having a

smoother surface texture than the
polycrystalline ceramic brackets, revealed
similar  frictional  forces with the
polycrystalline brackets.

The results of this study showed that the
Transcend and the Inspire Ice brackets

produced similar frictional forces. This

Tirk Ortodonti Dergisi 2011,;24:193-201
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Stirttinme invitro Degerlendirilmesi
Invitro evaluation of friction

seramik ve metal oluklu seramik braketlerin
strtinme ozelliklerini kargilastiran daha
onceki calismalar ile uyumludur (3,7,9-14).
Bazi arastirmacilar bu yuksek surtinme
kuvvetini polikristalin aliimina materyalinin
ylizeyinin poroziteli ve purtikli yapisi ile
iliskilendirmektedir (3,7,11,14). Giinimuzde
ise polikristalin altimina braketlerde izlenen
yiksek sirtinmenin bagka faktorlere bagli
oldugu dustntilmektedir. Kusy ve ark.(15),
seramik braketlerde olusan yiksek strtiinme
kuvvetini intrensek kimyasal vyapilarina
baglamaktadir. Omana ve ark.(16) tarafindan
yvapilan calisma, polikristalin  seramik
braketlerden daha diizgiin bir yiizey yapisina
sahip olmasina ragmen monokristalin
seramik braketlerinin de benzer sirtiinme
kuvvetleri olusturdugunu gostermistir.

Bu calismanin bulgularina gore, Transcend
ve Inspire lce braketleri benzer sirtinme
kuvvetleri olusturmaktadir. Bu bulgular,
polikristalin alimina braketi ile monokristalin
alumina  braketinin  benzer  sirtiinme
kuvvetlerine neden oldugunu bulan daha
onceki calismalar ile uyumludur (6,9,16).
Bazakidou ve ark.(17) polikristalin aliimina
braketlerin strtiinme degerlerini monokristalin
alimina braketlerden daha yiiksek bulmustur.
Bu sonuglar arasindaki farkin nedeni farkh
deneysel diizenekler olabilir.

Bu calismada, Clarity braketler seramik
braketlerden daha distk strttinme degerleri
gostermektedir. Clarity braketin metal olugu
bu braketin konvansiyonel seramik braketten
ziyade paslanmaz celik braketi gibi sonug
vermesine neden olmustur. Bu bulgular,
konvansiyonel seramik braketlerden Clarity
braketin daha dusiik surtinme degerleri
gosterdigini  bulan daha 6nce vyapilan
calismalar tarafindan da desteklenmektedir
(3,7,10,14).

Brilliant braketi, Victory ve Clarity
braketine benzer sirtinme  degerleri
gostermektedir. Plastik braketlerin yapiminda
polimetilen kullanimi, strtinme kuvvetlerini
oldukca azaltmaktadir.

Bu calismada ayni zamanda, Brilliant
braketi haricinde her braket-ark teli
kombinasyonu icin, beta titanyum ark
tellerinin paslanmaz celik ark tellerine gore
daha yiksek strtiinme kuvveti olusturdugunu
gostermektedir.  Bu bulgular daha onceki
calismalarin  sonuglarini dogrulamaktadir

Turkish Journal of Orthodontics 2011;24:193-201

finding agrees with previous studies that
found that polycrystalline alumina and
monocrystalline alumina bracket materials
generated similar frictional forces (6,9,16).
Bazakidou et al. (17) found higher frictional
values for the polycrystalline alumina
brackets than the monocrystalline alumina
brackets. The variability between the results
might be due to the differences in the
experimental settings.

Clarity bracket demonstrated lower friction
than the ceramic brackets used in this study.
The stainless steel slot of the Clarity bracket
caused this bracket to behave more like a
stainless steel bracket than a conventional
ceramic bracket. This finding is supported by
previous studies that found lower frictional
values for the Clarity bracket than the
conventional ceramic brackets (3,7,10,14).

The Brilliant bracket demonstrated
frictional values similar to the Victory and
Clarity brackets. Use of polyoxymethylene in
the production of plastic brackets
considerably reduced the frictional forces.

This study also demonstrated that beta-
titanium archwire generated higher friction
than stainless steel archwire for all bracket-
wire combinations except for the Brilliant
bracket. This finding confirms those of
previous studies (3,6,7,14,16,18-24). When
tested in combination with the Brilliant
bracket, the two archwire materials revealed
similar frictional values. Kusy and Whitley
(25) attributed the high frictional values with
the beta titanium archwire to its mechanical
abrasion and adherence of the wire to the
bracket slot during sliding mechanics.
Polioxymethylene which is used in the
production of the Brilliant bracket is known
to be a softer material than ceramic and
stainless steel bracket materials (26,27). The
similar frictional forces released by beta
titanium and stainless steel archwires when
used with Brilliant might be explained by the
soft nature of this bracket. The softer Brilliant
bracket probably did not cause as much
mechanical abrasion on the beta titanium
arch wire surface as the other four types of
brackets did.
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(3,6,7,14,16,18-24).  Brilliant braketi ile
beraber kullanildiginda, iki ark teli materyali
de benzer siirtinme degerleri olusturmaktadir.
Kusy ve Whitley (25), beta titanyum ark telinin
yiksek  strtinme  degerlerini,  kayma
mekanikleri esnasinda bu telin braket oluguna
mekanik abrazyonuna ve tutunmasina
baglamaktadir. Brilliant braketin Gretiminde
kullanilan polimetilen, seramik ve paslanmaz
celik braket materyalinden daha yumusak
olarak bilinmektedir (26,27). Brilliant braketi,
beta titanyum ve paslanmaz celik ark teli ile
beraber kullanildiginda benzer surtinme
kuvvetlerine neden olmasi bu braketin
yumusak dogasi kaynakli olabilir. Daha
yumusak olan Brilliant braketi diger dort braket
tipi kadar beta titanyum ark teli Uzerinde
mekanik abrazyona neden olmuyor olabilir.

SONUCLAR

e Bu calismanin sonuclari, braket ve ark teli
materyalinin sirtinme kuvveti miktarini
etkiledigini gostermektedir.

e Tum braketler icinden konvansiyonel
seramik braketi (Transcend) en yiksek
strtinme kuvvet seviyesini gostermektdir.

e Metal oluklu seramik braket (Clarity) ve
konvansiyonel paslanmaz celik braket
(Victory) benzer surtinme degerlerini
gostermektedir.

¢ Polimetilenden retilen platik
braketler(Brilliant), paslanmaz celik
braketlere benzer surtinme kuvvet
seviyelerine neden olmaktadir.

e Her braket ile birlikte beta titanyum ark
teli daha vyuksek sirtinme kuvvet
seviyeleri olusturmaktadir.

Yiizbas, Arun

CONCLUSION

e The results of this study demonstrated that
bracket material and archwire material
have significant effect on the magnitude
of frictional forces produced during
orthodontic tooth movement.

e The conventional ceramic bracket
(Transcend) revealed the highest frictional
force levels among all the brackets tested.

e The metal slot inserted ceramic bracket
(Clarity) and the conventional stainless
steel bracket (Victory) produced similar
frictional values.

e The plastic bracket manufactured from
polyoxymethylene (Brilliant) resulted in
frictional force levels similar to the
stainless steel brackets.

e Beta titanium arch wire produced higher
frictional force levels than the stainless
steel arch wire for all bracket
combinations.
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