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ÖZET

Çal›flmam›z›n amac› kimyasal, LED ve halo-
jen teknikleri ile yap›flt›r›lm›fl ortodontik
braketlerin ba¤lanma dayan›mlar›n› karfl›-
laflt›rmakt›r. 45 adet çürüksüz yeni çekilmifl
daimi 1. premolar difl rasgele 15’er diflten 3
gruba ayr›ld›. 1. gruptaki difllere metal pre-
molar braketleri Rely-a-Bond ile kimyasal
olarak yap›flt›r›ld›. 2. gruptaki difllere braket-
ler Light Bond ile ve halojen cihaz› ile ya-
p›flt›r›ld›. 3. gruptaki difllere ise braketler
Light Bond ile ve LED cihaz› ile yap›flt›r›ld›.
Her bir örnek Universal test makinesine yer-
lefltirildi. Ba¤lanma dayan›mlar›, s›y›rma
modunda ve 0.5 mm/dk crosshead h›z› ile
tespit edildi. Ortalama, standart deviasyon,
standart hata, minimum ve maksimum de-
¤erleri içeren tan›mlay›c› istatistikler her
grup için ayr› ayr› hesapland›. Gruplar ara-
s›ndaki farklar›n tespiti için tek yönlü var-
yans analizi (ANOVA) ve Tukey çoklu karfl›-
laflt›rma testlerinden yararlan›ld›. En yüksek
de¤erler LED grubunda (Grup 3) en düflük
de¤erler ise halojen grubunda (Grup 2) de
tespit edilmifltir. Varyans analizine göre
gruplar aras›nda farkl›l›klar anlaml›d›r
(p<.05). Tukey çoklu karfl›laflt›rma testine
göre ise bu farkl›l›k LED grubu (Grup 3) ile
halojen grubu (Grup 2) aras›nda anlaml›d›r.
LED grubu (Grup 3) ile kimyasal grubu
(Grup 1) aras›nda bir fark bulunamam›flt›r.
Sonuç olarak, her üç yöntemle elde edilen
braket ba¤lanma dayan›m de¤erleri orto-
dontik kuvvetleri karfl›lamada yeterlidir. En
iyi ba¤lanma dayan›m de¤erleri LED ile
polimerizasyonda elde edilirken, en düflük
de¤erler ise halojen ›fl›n kayna¤› ile
polimerize edilen örneklerde saptanm›flt›r.
(Türk Ortodonti Dergisi 2005;18:5-10)

Anahtar Kelimeler: LED, Halojen, Ba¤lan-
ma dayan›m›

SUMMARY

The aim of our study was to compare shear
bond strengths of orthodontic brackets
bonded with chemically cured, halogen
light cured and LED cured adhesive
systems. 45 extracted human premolar teeth
were randomly divided into 3 groups.
Bicuspid metal brackets were bonded on
first group of teeth with chemically cured
bonding system (Rely-a-Bond). Second
group were bonded with halogen light
cured bonding system (Light Bond). Last
group were bonded with LED light cured
bonding system (Light Bond). Each
specimen was then loaded to universal
testing machine. Bond strength was
determined in the shear mode at a
crosshead speed of 0.5 mm/min.
Descriptive statistics, including the mean,
standard deviation, standard error,
minimum and maximum values were
calculated for each of the groups tested.
One-way analysis of variance (ANOVA) and
Tukey multiple comparison tests were used
to compare shear bond strengths of the
groups. Highest values of the shear bond
strengths were determined in LED group
(Group 3), while Halogen group (Group 2)
produced the lowest values. According to
the results of analysis of variance (ANOVA),
the difference between groups is significant
(p<.05). Results of Tukey multiple
comparison test indicated that this
difference was significant between LED
(Group 3) and halogen (Group 2) groups.
No significant difference was found
between LED (Group 3) and chemical
(Group 1) group. In conclusion, shear bond
strengths produced by each method were
sufficient to withstand orthodontic forces.
Highest values of shear bond strengths were
determined with LED polymerization, while
lowest values were obtained from the
specimens polymerized with Halogen light.
(Turkish J Orthod 2005;18:5-10)
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G ‹ R ‹ fi
Ortodontik braketlerin direk olarak yap›flt›-

r›lmas›nda kullan›lan ilk ve en yayg›n mater-

yaller kimyasal olarak sertleflen bonding sis-

t e m l e r i d i r. Fakat bu yap›flt›rma sistemlerinin en

büyük eksikli¤i sertleflme zaman›n› klinisyenin

b e l i r l e y e m e m e s i d i r. Ifl›nla sertleflen restoratif

m a t e r y a l l e r, difl hekimli¤ine sunulmas›yla bir-

likte, ortodontistler taraf›ndan band ve braket-

lerin yap›flt›r›lmas›nda yayg›n olarak kullan›l-

maya bafllanm›flt›r. Ifl›nla sertleflen adeziv sis-

temlerinin en büyük avantaj›, klinisyenlere ide-

al braket pozisyonunu belirleyebilmek için ge-

rekli zaman› tan›mas› ve ›fl›nlama ile h›zl› ve

tam olarak sertleflmesidir. Dezavantaj› ise her

bir braketin yap›flt›r›lmas›n›n 1 dakikaya yak›n

zaman almas›d›r. Ayn› zamanda en yayg›n fle-

kilde kullan›lan Quartz-tungsten-halojen ›fl›n

kaynaklar›n›n üretti¤i enerjinin sadece %1’inin

›fl›na dönüfltürülmesi geri kalan enerjinin ›s›

olarak verilmesi hem cihaz için so¤utmay› ge-

rekli k›lmakta hem de halojen ampullerin

ömürlerinin yaklafl›k olarak 50 saatte s›n›rl›

kalmas›na neden olmaktad›r (1). Buna ra¤men

ço¤u ortodonti klini¤inde en az kimyasal ola-

rak sertleflen adeziv sistemler kadar halojenle

sertleflen sistemler de yayg›n olarak kullan›l-

m a k t a d › r. Son y›llarda özellikle halojen ›fl›n

kaynaklar›n›n k›s›tlamalar›n› giderecek bir ›fl›k

kayna¤› aray›fl› LED’lerin (Light Emitting Di-

ode) difl hekimli¤inde ve ortodontide kullan›-

m›n› sa¤lam›flt›r. LED cihazlar›n›n en büyük

avantajlar›, 10.000 saatin üzerinde ömürleri-

nin olmas›, mekanik floklardan ve vibrasyon-

lardan etkilenmemesi, elektrik enerjisinin direk

olarak ›fl›¤a dönüfltürülmesi, dolay›s›yla çok az

enerjinin ›s› olarak sal›nmas›, kablosuz olmas›

ve sessiz çal›flmas› olarak özetlenebilir (2-3).

Bütün bu avantajlar›n›n yan›nda bu cihazlar›n

di¤er ›fl›n cihazlar›na göre oldukça pahal› ol-

mas› ve henüz tam olarak in vivo ve in vitro ça-

l›flmalar›n›n yap›lmam›fl olmas› ise dezavantaj-

lar› olarak görülmektedir. Ortodonti literatü-

ründe, LED cihaz› ile yap›flt›r›lan ortodontik

braketlerin tutuculuklar› üzerine çeflitli çal›fl-

malar bulunmaktad›r (4-7). Bu çal›flmalarda

LED cihaz› halojen cihaz› ile karfl›laflt›r›lmakta-

d › r. Fakat hala pek çok klinikte kimyasal olarak

sertleflen adeziv sistemlerinin kullan›ld›¤›n› dü-

flünürsek, bu üç sistemin braket tutuculu¤una

etkilerini birbirleriyle karfl›laflt›rmak daha man-

INTRODUCTION
Chemically cured bonding systems are the

first and the most commonly used materials

for direct bonding of the orthodontic

brackets. However, the most important

disadvantage of these bonding systems is that

they give the clinician no chance to

determine curing time. With the introduction

of light cured restorative materials to

dentistry, they became widely used by the

orthodontists for bonding bands and

brackets. Most important advantage of the

light cured adhesive systems is that they offer

adequate time for precise bracket positioning

and immediate curing. But the disadvantage

is that bonding of each bracket consumes

nearly 1 minute. Besides, in widely used

Quartz-tungsten-halogen light sources, only

1% of the total energy input is converted into

light with the remained energy generated as

heat resulting necessity of cooling and short

life of halogen bulbs (nearly 50 hours) (1).

H o w e v e r, in many orthodontic clinics,

halogen light cured adhesive systems are

used as much as chemically cured systems.

R e c e n t l y, researches to overcome the

disadvantages of the halogen light sources

lead to use of LED (light emitting diode) in

dentistry and orthodontics. Main advantages

of the LED units are their lifetimes over

10.000 hours, their resistance to shock and

vibration, direct conversion of electrical

energy into light resulting minimal generation

of heat and their cordless and silent operation

type (2-3). In spite of these advantages,

relatively high costs of these curing units and

lack of in vivo and in vitro studies are the

disadvantages. In recent orthodontic

literature, several studies evaluated the bond

strengths of brackets cured with LED (4-7). In

these studies, LED and halogen curing lights

were compared. However, chemically cured

adhesives are still used in many clinics.

Therefore, it will be more logical to compare

the effects of these three systems to bond

strengths of the brackets. So, it was the aim of

this study to compare bond strengths of

chemically cured, LED cured and halogen

cured orthodontic brackets.

MATERIALS and METHOD 



r›lm›fl ortodontik braketlerin ba¤lanma daya-

n›mlar›n› karfl›laflt›rmakt›r.

GEREÇLER ve Y Ö N T E M
45 adet çürüksüz, yeni çekilmifl, daimi 1.

premolar difl çekimden hemen sonra oda s›-

cakl›¤›nda %0.1’lik timol solüsyonunda sak-

land›. Daha sonra her bir difl, uzun aks› yere

dik olacak flekilde akrilik blok içine gömüldü.

Örnekler yap›flt›rma ve test ifllemleri d›fl›nda

devaml› distile su içinde ve oda s›cakl›¤›nda

tutuldu. Braket yap›flt›r›lmas›ndan önce, diflle-

rin ön yüzeyleri su pomza kar›fl›m› ile temiz-

lendi. Daha sonra suyla y›kanan difller bas›nç-

l› hava ile kurutuldu. Her bir difl %37’lik fosfo-

rik asit jelle 30 saniye pörözlendirildi. Bütün

difller hava su spreyi ile y›kand› ve beyaz tebe-

flirimsi pöröz alan gözlenene kadar kurutuldu.

Çal›flmada 9.63 mm2 yüzey alan›na sahip

Ormco Mini 2000 (Ormco Corp, Glendora,

Calif) serisi metal premolar braketler kullan›ld›.

Kimyasal adeziv olarak Rely-a-Bond (Reliance

Orthodontic Products, Inc., Ill, USA), ›fl›nla

sertleflen adeziv olarak da Light Bond (Reliance

Orthodontic Products, Inc., Ill, USA) kullan›ld›.

Ifl›n cihaz› olarak MiniL.E.D.™  (Satelec, Merig-

nac, France) ve Heliolux DLX (Vivadent ETS,

Schaan, Liechtenstein) cihazlar› kullan›ld›. 

Rasgele seçilmifl 15 premolar diflten oluflan

üç grup oluflturuldu.

• Grup 1: 15 premolar braket Rely-a-Bond

ile kimyasal olarak yap›flt›r›ld›.

• Grup 2: 15 premolar braket Light Bond ile

ve halojen cihaz› ile yap›flt›r›ld›. Bonding sü-

rüldükten sonra difl yüzeyi 20 saniye, braket ta-

ban› 10 saniye, braket difle yerlefltirildikten

sonra da 40 saniye (20 saniye mezial, 20 sani-

ye distal yüzey) ›fl›n tutuldu.

• Grup 3:  15 premolar braket Light Bond

ile ve LED cihaz› ile yap›flt›r›ld›. Bonding sürül-

dükten sonra difl yüzeyi 20 saniye, braket taba-

n› 10 saniye, braket difle yerlefltirildikten sonra

da 40 saniye (20 saniye mezial, 20 saniye dis-

tal yüzey) ›fl›n tutuldu.

Kablosuz LED cihaz› her bir örnek polimeri-

ze edildikten sonra flarj cihaz›na yerlefltirildi.

Braket yap›flt›rma iflleminden sonra bütün ör-

nekler distile su içinde ve oda s›cakl›¤›nda 24

saat bekletildi. 

Her bir örnek Universal test makinesine

(Lloyd; Fareham, Hants, England)  yerlefltirildi.

0.1% thymol solution at room temperature.

Each tooth was individually and

perpendicularly embedded in auto

polymerizing acrylic resin (Meliodent,

Herause Kulzer, Hanau, Germany). The

mounted specimens were kept in distilled

water and at room temperature except during

the bonding and testing procedures. Before

bonding, the facial surfaces of the teeth were

cleaned with a mixture of water and pumice.

The teeth were rinsed thoroughly with water

and dried with oil and moisture-free

compressed air. Each tooth was etched with

37% phosphoric acid gel for 30 seconds.

Then, all of the teeth were rinsed with

water/spray combination and dried until a

frosty white etched area was observed.

Stainless steel orthodontic bicuspid brackets

(Ormco Corp, Glendora, Calif) with 9.63

mm2 surface area were bonded with a LC

composite resin Light Bond (Reliance

Orthodontic Products, Inc, Itasca, Ill, USA).

MiniLED™ (Satelec, Merignac, France) and

Heliolux DLX (Vivadent ETS, Schaan,

Liechtenstein) were used as curing units.

Three groups each consisting randomly

selected 15 premolar teeth were formed. 

• Group 1 15 bicuspid brackets were

chemically bonded with Rely-a-Bond.

• Group 2 15 bicuspid brackets were

bonded with Light Bond and halogen light.

After application of sealant, tooth surface was

cured for 20 seconds; bracket base was cured

for 10 seconds. After bracket positioning,

specimens were cured for 40 seconds (20

seconds on the mesial and 20 seconds on the

distal surfaces of the brackets).

• Group 3 15 bicuspid brackets were

bonded with Light Bond and LED. After

application of sealant, tooth surface was

cured for 20 seconds, bracket base was cured

for 10 seconds. After bracket positioning,

specimens were cured for 40 seconds (20

seconds on the mesial and 20 seconds on the

distal surfaces of the brackets).

The cordless LED light curing unit was

returned to battery charger after each

specimen was polymerized. After bonding,

the teeth were stored in distilled water and at

room temperature for 24 hours.  

Each specimen was loaded into a

Ortodontik Braketlerin Ba¤lanma Dayan›mlar›
Bond Strengths of Orthodontic Brackets
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yan›m kuvveti, s›y›rma modunda ve 0.5

mm/dk crosshead h›z› ile tespit edildi. K›r›lma

kuvvet de¤erleri (N) kaydedildi ve daha sonra

braket yüzey alan›na bölünerek megapaskal

(MPa) cinsine çevrildi. 

Ortalama, standart deviasyon, standart hata,

minimum ve maksimum de¤erleri içeren ta-

n›mlay›c› istatistikler her grup için ayr› ayr› he-

sapland›. Gruplar aras›ndaki farklar›n tespiti

için tek yönlü varyans analizi (ANOVA) ve Tu-

key çoklu karfl›laflt›rma testlerinden yararlan›l-

d›. Bütün istatistik testler için önem s›n›r› p<.05

olarak belirlendi. Bütün hesaplamalar SPSS

11.0.0 (SPSS Inc., Chicago, IL, USA) program›

ile gerçeklefltirildi.

B U L G U L A R
Üç gruba ait tan›mlay›c› istatistik de¤erler

Tablo 1’de sunulmufltur. En yüksek ba¤lanma

dayan›m de¤erleri LED grubunda (Grup 3) en

düflük de¤erler ise halojen grubunda (Grup 2)

tespit edilmifltir. Varyans analizine göre gruplar

aras›nda farkl›l›klar anlaml›d›r (p<.05) (Ta b l o

2). Tukey çoklu karfl›laflt›rma testine göre ise bu

farkl›l›k LED grubu (Grup 3) ile halojen grubu

(Grup 2) aras›nda anlaml›d›r. LED grubu (Grup

3) ile kimyasal grubu (Grup 1) aras›nda bir fark

b u l u n a m a m › fl t › r.

TA R T I fi M A
LED cihazlar›n›n difl hekimli¤inde kullan›l-

maya bafllanmas› ile birlikte, di¤er bilim dalla-

r›nda oldu¤u gibi ortodontide kullan›m› ile ilgi-

li çal›flmalar da gerçeklefltirilmeye bafllanm›flt›r.

Bu çal›flmalarda genel olarak LED cihazlar› ve

was positioned to make contact with the

bonded specimen. Bond strength was

determined in the shear mode at a crosshead

speed of 0.5 mm/min. Values of failure loads

(N) were recorded and converted into

megapascals (MPa) by dividing the failure

load (N) by the surface area of the bracket

base.

Descriptive statistics, including the mean,

standard deviation, standard error, minimum

and maximum values were calculated for

each of the groups tested. One-way analysis

of variance (ANOVA) and Tukey multiple

comparison tests were used to compare shear

bond strengths of the groups. Significance for

all statistical tests was predetermined at

p<.05. All statistics were performed with

SPSS version 11.0.0 (SPSS Inc., Chicago, IL,

USA).

RESULTS
The descriptive statistics for the three

groups are presented in Table 1. The highest

shear bond strengths were measured in LED

group (Group 3) while lowest values were

determined in halogen group (Group 2).

Analysis of variance (ANOVA) indicated a

significant difference between groups (p<.05)

( Table 2). According to Tukey multiple

comparison test, this difference is significant

between LED (Group 3) and halogen (Group

2) groups. No significant difference was

found between LED (Group 3) and chemical

(Group 1) groups. 

DISCUSSION

Tablo 1: Gruplar›n ba¤lanma dayan›m
de¤erlerine (MPa) ait tan›mlay›c›
istatistikleri.  SD: Standart Sapma 

SE: Standart Hata.

Table 1: Descriptive statisties for shear
bond strenths of groups SD: Standard

Deviation SE: Standard Error.

Tablo 2: Gruplara ait ba¤lanma
dayan›m de¤erlerinin (MPa) varyans

analizi ile karfl›laflt›r›lmas›.

Table 2: Comparison of groups with
ANOVA.
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m›flt›r (4-7). Bu çal›flmalardan birinde, Dunn ve

Taloumis (4) gerek LED ile gerekse halojen ›fl›n

kaynaklar› ile yap›flt›r›lm›fl metal ortodontik

braketlerin ba¤lanma dayan›mlar› aras›nda be-

l i rgin bir fark bulamam›fllard›r. Bishara ve arka-

dafllar› (5) ise LED cihazlar›n›n klinisyenlere,

yüksek ba¤lanma dayan›m›n›n yan›nda, ayn›

›fl›nla 2 braketi yap›flt›rabilme avantaj›n› da

sundu¤unu bildirmifllerdir. LED cihazlar›n›n

polimerizasyon süresi üzerine de literatürde

çeflitli çal›flmalar mevcuttur. Genelde, halojen

cihazlar› ile 40 saniyelik polimerizasyon öne-

r i l m e k t e d i r. LED cihazlar›n›n ise bu süreyi k›-

saltarak klinisyenlere önemli ölçüde vakit ka-

zand›raca¤› öne sürülmektedir. Bizim çal›flma-

m›zda kulland›¤›m›z MiniLED cihaz›nda da 20

saniyelik bir polimerizasyon süresi önerilmek-

t e d i r. Bu konu ile ilgili yapm›fl oldu¤u çal›flma-

s›nda Swanson ve arkadafllar› (6) LED cihazla-

r› ile 40, 20 ve 10 ar saniyelik polimerizasyona

u¤rat›lan braketlerin ba¤lanma dayan›mlar›n›

k a r fl › l a fl t › r m › fl l a r, her ne kadar 10 saniyelik sü-

rede bile klinik aç›dan yeterli ba¤lanma sa¤-

lanm›fl olsa bile, daha uzun süreleri tavsiye et-

m i fl l e r d i r. Benzer bir çal›flmada Üflümez ve ar-

kadafllar› (7) LED cihaz› ile 20 saniyelik poli-

merizasyonun halojen cihaz› ile gerçeklefltiri-

len 40 saniyelik polimerizasyonla benzer so-

nuçlar do¤urdu¤unu, fakat LED cihaz› ile 10

saniyelik polimerizasyonda braket ba¤lanma

dayan›m de¤erlerinde önemli ölçüde azalma

gözlediklerini bildirmifllerdir. Bizim çal›flma-

m›zda ise polimerizasyon süresi 40 saniye (20

mesialden, 20 distalden) olarak belirlenmifltir.

Araflt›rmam›z›n sonuçlar›na göre, LED grubun-

da en yüksek ba¤lanma dayan›m de¤erleri tes-

pit edilmifltir. ‹kinci olarak kimyasal sertleflen

adezivlerle yap›flt›r›lm›fl braketlerin hemen he-

men LED ile yap›flt›r›lan braketler kadar tutucu

oldu¤u görülmektedir. Çal›flmam›zda halojen

›fl›n kayna¤› ile yap›flt›r›lan braketlerin ise di¤er

gruplara göre daha düflük ba¤lanma dayan›m

de¤erlerine sahip olduklar› tespit edilmifltir. Bu

sonuç yetersiz polimerizasyon süresine veya

braket taban›nda ›fl›¤›n ulaflmad›¤›, dolay›s›yla

polimerize olamayan adeziv tabakas›n›n var-

l›¤›na ba¤lanabilir (8). Benzer sonuçlar, Green-

law ve arkadafllar›n›n (8), Toledano ve arkadafl-

lar›n›n (9) ve King ve arkadafllar›n›n (10) yap-

t›klar› çal›flmalarda da elde edilmifltir. A r a fl t › r-

m a c › l a r, kimyasal olarak sertleflen adezivlerle

rise to researches about its use in

orthodontics, as well as other scientific

branches. In these studies, generally the bond

strengths of brackets cured with LED and

halogen curing lights were compared (4-7).

In one of these studies, Dunn and Taloumis

(4) reported no significant difference in bond

strength of metal orthodontic brackets

bonded to tooth enamel with LED or

halogen-based light-curing units. Bishara et

al. (5) reported that besides higher bond

strengths LED light curing devices also

offered clinicians an advantage of light

curing two orthodontic brackets with the

same light exposure.

Several studies about the polymerization

times of the LED units existed in the

literature. Generally, 40 seconds of

polymerization is recommended with

halogen units. It is suggested that LED units

offer shorter periods of curing to the

clinicians. For MiniLED unit used in this

s t u d y, 20 seconds of polymerization is

recommended. Swanson et al (6) compared

shear bond strengths of orthodontic brackets

bonded with LED curing units for 40, 20 and

10 seconds. They found clinically satisfactory

shear bond strengths even with a 10-second

cure, but recommended longer periods of

curing. In a similar study, Üflümez et al. (7)

suggested that 20 seconds of LED exposure

might yield shear bond strengths comparable

with those obtained with halogen-based units

in 40 seconds. However, they also reported

significantly decreased values with 10

second LED curing.

In our study, total polymerization time was

equal to 40 seconds (20 seconds for mesial

and distal, each). According to the results, the

highest shear bond strengths were measured

in the LED group. Secondly, brackets bonded

with chemically cured adhesives yielded

values nearly as high as those polymerized

with LED. Lower values of shear bond

strengths were determined in halogen group

when compared with the other groups. This

result may be due to inadequate

polymerization and resultant unpolymerized

adhesive layer in the bracket base (8). Similar

results were reported in researches of

Greenlaw et al. (8), Toledano et al. (9) and



Türkkahraman, Küçükeflmen

lara göre daha fazla oldu¤unu bildirmifllerdir.

Di¤er yandan Joseph ve Rossouw (11 ) ,

polimerizasyondan 1 hafta sonra, ›fl›nla sert-

leflen kompozitlerin kimyasal sertleflen kom-

pozitlere benzer ba¤lanma dayan›m› sa¤lad›k-

lar›n› bildirmifllerdir. Fakat bu araflt›rmalar›n

hepsinde, kullan›lan adeziv, braket, difl, ›fl›n

kayna¤›, ›fl›n süresi ve ortam farkl›l›k göster-

m e k t e d i r. Literatürdeki çeliflkili sonuçlar›n da

bu ba¤lamda de¤erlendirilmesi gerekmektedir.  

Literatürde 6.5 ile 10 N/mm2 aras›nda

braket ba¤lanma dayan›mlar›n›n ortodontik

kuvvetleri karfl›lamada yeterli oldu¤u bildiril-

mektedir (12-13). Çal›flmam›zda, her ne kadar

gruplara ait ortalama de¤erler aras›nda fark

bulunsa da, her üç yöntemle de yap›flt›r›lan

braketlerin ba¤lanma dayan›mlar›n›n yeterli

oldu¤u görülmektedir.

S O N U Ç
• Her üç yöntemle elde edilen braket ba¤-

lanma dayan›m de¤erleri klinik ortamda or-

todontik kuvvetleri karfl›lamada yeterli

olabilecek s›n›rlar içerisindedir. 

• En yüksek ba¤lanma dayan›m de¤erleri

LED ile polimerizasyonda elde edilirken, en

düflük de¤erler ise halojen ›fl›n kayna¤› ile

polimerize edilen örneklerde saptanm›flt›r. 

cured adhesives were higher than of those

bonded with light cured adhesives. On the

other hand, Joseph and Rossouw (11 )

reported that 1 week after polymerization;

light cured adhesives yielded bond strengths

values similar to chemically cured adhesives.

H o w e v e r, in all of these researc h e s ,

differences existed in adhesives, brackets,

teeth, light sources, polymerization types and

environment. Conflicting results in literature

should be evaluated considering these

differences.

In literature, it is reported that bond

strength values between 6.5 and 10 N/mm2

are sufficient to withstand orthodontic forces

(12-13). In our study, although significant

differences existed between mean values of

the groups, bond strengths of the brackets

bonded with all three methods were

sufficient. 

CONCLUSION
• Each bonding method yielded sufficient

bond strength values to withstand

orthodontic forces in clinical circumstances.

• Highest values of shear bond strengths

were determined with LED polymerization,

while lowest values were obtained from the

specimens polymerized with halogen light.
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