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GiRis

Glintimiizde ortodonti pratigi, hasta ve he-
kimin yararina olan teknikler ve materyalle-
rin kullanimi ile stirekli gelisme gostermekte-
dir (1,2). Buonocore (3) 1955 yilinda asitle
purtizlendirme ve yapistirma teknigini tanit-
mis, ardindan Newman (4) bu teknigi braket-
lerin mineye direkt yapistirilmasi igin orto-
dontiye uyarlamistir. Direkt yapistirilan bra-
ketler, hasta tarafindan agiz hijyeninin daha
kolay saglanmasi (4,5), gingival iritasyonlarin
azalmasi (5,6), separasyon ihtiyacinin orta-
dan kalkmasi, hasta basinda harcanan stre-
nin kisalmasi ve daha iyi bir estetik gorinti
(7) gibi cesitli avantajlari nedeniyle oneril-
mektedir. 1970'li yillarin sonlarindan itiba-
ren, ortodontik braketlerin yapistirilmasi ka-
bul goren bir teknik haline gelmistir (8).

Ortodontik yapistiricilarin basarisindaki
anahtar etken, braket ve dis arasinda sagla-
nan yapismadir. Literatiirde yapismadaki ba-
sarisizhk orani % 0,5 -55,8 olarak bildirildi-
ginden, ortodontistler yeni bir ortodontik ya-
pistiricinin baglanma kuvvetinin yeterliligin-
den stiphe duyabilirler (6,9).

Uretici firmalar, geleneksel olarak mine
puriizlendirici, primer ve adeziv rezin olmak
lizere 3 komponentten olusan ortodontik
adeziv sistemler tretmektedirler. Bu sistem-
lerde genelde, mine purtzlendiricinin tipi,
asit konsantrasyonu, pirtizlendirme siresi ve
yapistirma materyallerinin kimyasal yapisi gi-
bi cesitli faktorler yapisma direnimini etkile-
yebilmektedir (10-12).

Bu calismanin amaci g farkh ortodontik
adeziv sistemin yapisma kuvvetlerinin ve ki-
rilma tiplerinin degerlendirilmesi ve karsilas-
tirlmasidir.

GERECLER ve YONTEM

Altmis adet yeni cekilmis daimi alt kesici
sigir disi % 0.1’lik timol soltisyonunda sak-
landi. Disler secilirken; bukkal mine ytizeyi-
nin zedelenmemis olmasina, kimyasal ajan-
lara (6rn. hidrojen peroksit) maruz kalmamig
olmasina, ¢lriik olmamasina dikkat edildi.
Secilen disler temizlendikten sonra pomza ve
lastik frezler ile 10 saniye stre ile cilalandi.
Disler, 20 6rnekten olusan ¢ gruba rastgele
dagitildi. Tum disler, % 37’lik fosforik asitle
(3M Unitek Monrovia, Kaliforniya, ABD) 15
saniye purizlendirildi, 10 saniye hava-su si-
ringasi ile temizlenip, hava spreyi ile 20 sani-
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INTRODUCTION

The practice of orthodontics is constantly
being improved with the use of new techniqu-
es and materials that benefit both the patient
and the clinician (1,2). Buonocore (3) intro-
duced the acid-etch bonding technique in
1955, and Newman (4) adapted this techni-
que to orthodontics for direct bonding of ort-
hodontic brackets to enamel. Direct bonded
brackets are commonly recommended be-
cause of several advantages such as improved
oral hygiene by enhanced ability for plaque
removal by the patient (4,5), decreased gingi-
val irritations (5,6), elimination of the need for
separation, reduced chair time and improved
esthetic appearance for the patient (7). By the
late 1970s, bonding of orthodontic brackets
became an accepted clinical technique (8).

A key factor in the successful performance
of an orthodontic adhesive is the strength of
the bond provided between the bracket and
tooth structure. Because the literature indica-
tes a bond failure rate of 0.5 to 55.8 per cent,
clinicians are justifiably concerned that the
bond strength provided by a new orthodontic
adhesive is adequately strong (6,9).

Manufacturers have traditionally produ-
ced orthodontic adhesive systems consisting
of three components: an enamel conditi-
on/etchant, a primer and an adhesive resin.
In general with these systems, various factors
can affect bond strength including the type of
enamel conditioner, acid concentration,
length of etching time and chemical charac-
teristics of bonding materials (10-12).

The purpose of this study was to evaluate
and compare the shear bond strengths (SBS)
and fracture mode of three different ortho-
dontic adhesive systems.

MATERIALS and METHODS

Sixty freshly extracted bovine permanent
mandibular incisor teeth were collected,
cleaned of soft tissue, and stored in a soluti-
on of 0.1 % thymol. The criteria for tooth se-
lection included intact buccal enamel, no
pretreatment with chemical agents (e.g.
hydrogen peroxide), no cracks caused by the
extraction forceps, and no caries. The teeth
were cleaned and then polished with pumice
and rubber prophylactic cups for 10 seconds.
The teeth were randomly divided into three
groups each consisting of 20 specimens. All
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ye kurutuldu. Tim purtzlendirilmis mine yu-
zeylerine 9.8 mm? yiizey alanina sahip pas-
lanmaz celik alt kesici dis braketi (Generus
Roth, GAC International Inc., Bohemia, New
York, ABD) tek bir arastirmaci (M.O.0) tara-
findan yapistirildi.

Bu calismada ti¢ farkl adeziv sistem kulla-
nildi: (1) Eagle Bond (American Orthodon-
tics, Sheboygan, WI, ABD), (2) Transbond XT
(3M Unitek, Monrovia, Kaliforniya, ABD), ve
(3) One-Step Plus (OS+) - Resinomer (Bisco
Inc., Schaumburg, IL, ABD).

Grup 1’de braketler Eagle Bond primer ve
Eagle Bond 1sikla polimerize olan rezinle
yapistirildi.

Grup 2’de braketlerin yapistirilmasinda
Transbond XT primer ve Transbond XT 1sikla
polimerize olan rezin kullanildr.

Grup 3'te ise braketler besinci nesil bir
adeziv olan OS+ primer ve Resinomer rezin-
le yapistirildi.

Tam yapistiricilar tretici firmalarin 6neri-
leri dogrultusunda uygulandi.

Braketler diglerin ytizey bolgelerinin tam or-
tasina yerlestirildikten ve rezin artiklari uzaklas-
tirildiktan sonra, tim 6rneklere ayni 1sik cihazi
(Optilux, Kerr, Orange, Kaliforniya, ABD) kul-
lanilarak 20 saniye meziyal ve 20 saniye distal-
den 1sik uygulandi. Isik dalga boyu 400-505 nm
ve 1sik ¢ikis yogunlugu 1000 mW/cm?’dir.

Braket yapistirma islemi sonrasinda agiz
icindeki nemli ortami ve 1s1 degisikliklerini
taklit etmek amaci ile tim disler deiyonize su
icinde 37° C'de 30 gtin boyunca bekletildi.
Ardindan 6rnekler, her banyoda 5 saniye bira-
kilarak, 5000 kez 5 + 2° C ve 55 = 2° C'lik si-
caklik degisimi banyosu islemine tabi tutuldu.

Herbir braket yapistirilmis dis, fasiyal yu-
zeyinin koparma testi sirasinda uygulanacak
kuvvete paralel olmasini saglayan bir rehber
duzenek kullanilarak konumlandiriimis ve
metal bir halka kullanilarak akrile gomulda.
Metal halka, braketin 3 mm altina kadar so-
guk akrilikle dolduruldu.

Hazirlanan akrilik bloklar universal test ci-
hazina (Instron 3345, Canton, Mass, ABD)
Ozel bir adaptor vasitasi ile baglanip braket
dis ylizeyinden ayrilana kadar siyirma kuvve-
ti uygulandi. Calismada siyirma hizi 3
mm/dakika olarak ayarlandi. Braketi kopar-
mak icin gerekli kuvvet Newton olarak kay-
dedildi ve maksimum yiik braket yiizey alani-
na boltinerek megapaskala (MPa) cevrildi.
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teeth were conditioned with 37 per cent ort-
hophosphoric acid (3M Unitek Monrovia,
Calif, USA) for 15 seconds, rinsed for 10 se-
conds with water with an air-water syringe,
and air-dried for 20 seconds with oil-free
compressed air. Mandibular stainless steel in-
cisor brackets with an average base surface
area of 9.8 mm2 (Generous Roth, GAC Inter-
national Inc., Bohemia, New York, USA) we-
re bonded to all etched enamel surfaces by a
single operator (M.0.0).

In this study three different adhesive
systems were used: (1) Eagle Bond (American
Orthodontics, Sheboygan, WI, USA), (2)
Transbond XT (3M Unitek, Monrovia, Calif,
USA), and (3) One-Step Plus (OS+) - Resino-
mer (Bisco, Inc., Schaumburg, IL, USA).

In group 1, brackets were bonded with Eag-
le Bond Primer and Eagle Bond light cure resin.

In group 2, brackets were bonded with
Transbond XT Primer and Transbond XT light
cure resin.

In group 3, brackets were bonded with a
fifth generation adhesive OS+ and Resinomer.

All adhesives were applied as per their
respective manufacturers’ recommendations.
After the brackets were placed centrally on
the facial surfaces of the teeth and the excess
resin adhesive was removed, all the speci-
mens were light-cured by the same light cu-
ring device (Optilux, Kerr, Orange, Calif,
USA) for 20 seconds from the distal and 20
seconds from the mesial with a wavelength of
400-505 nm and an output light intensity of
1000 mW/cm?2.

After bracket bonding procedure, to sti-
mulate the moisture and temperature chan-
ges in the oral environment, all bonded teeth
were stored in deionized water at 37°C for 30
days. Then all specimens were thermocycled
5000 times from 5 + 2°C to 55 + 2°C with a
dwell time of five seconds in each bath.

Each bonded tooth was oriented with a
guiding device, so that its facial surface was
parallel to the force applied during the SBS
test and then embedded in an acrylic mould
using a specially prepared cylindrical metal
ring. The ring was filled with self-curing, fast-
setting acrylic to 3 mm below the bracket.

All specimens were mounted in a jig of a
universal test machine (Instron 3345, Canton,
Mass, USA) and shear force was applied to the
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Tablo 1. Gruplarin yapisma

kuvvetlerinin

karsilastiriimasi.

Table 1. Comparison of SBS

118

of groups.

Braketin kopartilmasindan sonra yiizeyde
kalan adezivin degerlendirilmesi icin Artun
ve Bergland’in (13) tanimladigi artik adeziv
indeksi (ARI) kullanildi. ARI skorlari 0-3 ara-
sinda degismektedir (skor O = disin tizerinde
hi¢ yapistirici yok, skor 1 = adezivin yarisin-
dan daha azi dis ytizeyinde, skor 2 = adezi-
vin yarisindan daha fazlasi dis ytizeyinde ve
skor 3 = tim adeziv braket kaidesinin izi ile
dis yuzeyinde). Dislerin mine ytizeyi stereo
1stk mikroskobu yardimiyla 20’lik buyttme
altinda degerlendirildi.

Bu calismada istatistiksel analizler Graph-
Pad Prisma Software Version 3.0 (GraphPad
Software Inc., San Diego, Kaliforniya, ABD)
programi ile yapildi. Verilerin degerlendiril-
mesinde tanimlayici istatistiksel metotlarin
(ortalama, standart sapma [SS]) yani sira
gruplar arasi karsilastirmalarda tek yonli var-
yans analizi ve post Hoc Tukey coklu karsi-
lastirma testi kullanildi. Anlamlihk dizeyi
P<0,05 olarak belirlendi. ARI verileri ki-kare
testi ile degerlendirildi.

BULGULAR

Tam gruplara ait ortalama ve standart sap-
ma degerleri Tablo I'de gosterilmistir. Veriler
istatistiksel olarak degerlendirildiginde, Grup
1 ve 2'deki 6rneklerin yapisma kuvveti deger-
leri arasinda istatistiksel olarak anlamli bir fark
bulunmamustir (P>0,05). Bununla birlikte, Re-
sinomer/OS+ grubunda yapistirilan braketlerin
yapisma kuvveti (24,87 + 5,02 MPa), Eagle
Bond (18,94 + 3,87 MPa, P<0,001) ve Trans-
bond (19,86 + 3,73 MPa, P<0,01) gruplarinda
yapistirilan braketlerin yapisma kuvvetlerin-
den anlamli derecede yiiksek bulunmustur.

ARI skorlamasina ait degerler Tablo Il'de
gosterilmistir. ARI skorlarinin  karsilastirmasi
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adhesive interface until fracture occurred. The
specimens were loaded at a crosshead speed
of 3 mm/minute. The force required to shear
the bracket was recorded in Newtons and
converted to megapascals (MPa) by dividing
the maximum load to the bracket base area.

Adhesive remnant index (ARI), as descri-
bed by Artun and Bergland, was used to sco-
re the adhesive remaining on the surface af-
ter bracket removal (13). ARI scores range
from 0 to 3 (score 0 = no adhesive left on the
tooth, score 1 = less than half of the adhesive
left on the tooth, score 2 = more than half of
the adhesive left on the tooth, and score 3 =
all adhesive left on the tooth, with distinct
impression of the bracket mesh). The debon-
ded teeth were examined with a stereomic-
roscope at X 20 magnification.

Statistical calculations were performed
with the GraphPad Prisma version 3.0 soft-
ware (GraphPad Software Inc., San Diego,
California, USA) for Windows. In addition to
standard descriptive statistical calculations
(mean and standard deviations [SDs]), one-
way ANOVA and post Hoc Tukey multiple
comparison tests at a significance level of
0.05 were used to determine if significant dif-
ferences existed among the groups. A chi-
square test was used to evaluate ARI data.

RESULTS

The means and standard deviations of all gro-
ups are shown in Table I. When the results
were statistically evaluated, the SBS of Group
1 and 2 were not significantly different
(p>0.05). However, the SBS of the Resino-
mer/OS+ group (24.87 = 5.02 MPa) was fo-
und to be significantly greater than the SBS of
Eagle Bond (18.94 = 3.87 MPa, P<0.001) and

Grup / Group

Yapisma Kuvveti / Bond Strength (MPa)

Ortalama * SS/ Mean * SD

1 (Eagle Bond)
2 (Transbond XT)

3 (Resinomer/OS+)

18.94 +387~
19.86 +3.73 T P =0.0001

2487 +5.02 "t

n =20

*p < 0.001 (Grup 1 < Grup 3, post hoc Tukey karsilastirma testi / post hoc Tukey comparison test)
T p < 0.01 (Grup 2 < Grup 3, post hoc Tukey karsilastirma testi / post hoc Tukey comparison test)

Tiirk Ortodonti Dergisi 2010;23:115-122
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ARI Skorlar Grup 1 Grup 2 Grup 3
/ Scores (Eagle Bond) (Transbond XT) (Resinomer/OS+)
n % n % n %
0 2 10% 1 5% 16 80%
1 7 35% 6 30% 4 20%
P=0.0001
2 9 45% 10 50% 0 0%
3 2 10% 3 15% 0 0%
gruplar arasinda kirilma tipinin farkh oldugu- Transbond groups (19.86 + 3.73 MPa,

nu ortaya koymustur (P<0,001). Transbond XT
ve Eagle Bond gruplarinda benzer ARI skoru
degerleri bulunmustur. Resinomer/OS+ gru-
bunda mine yiizeyinde daha fazla yapistirici
kaldigi goralmustiir. Ayrica yine bu grupta tic
ornekte mine ytizeyinde kopma gozlenmistir.

TARTISMA

Bu calismada (g farkli ortodontik yapistiri-
cinin (Eagle Bond, Transbond XT Light Cure
Adhesive, Resinomer/OS+) siyirma kuvvetle-
rine direncleri ve ARI skoru degerleri in vitro
olarak karsilastirtlmistir.

Calismalar, sigir disleri ve insan diglerinin
fiziksel 6zelliklerinin, yapilarinin ve baglan-
ma direnclerinin benzer oldugunu gostermis-
tir (14-16). Yapisma calismalarinda, sigir disi
minesinin givenle insan disi minesi yerine
kullanabilecegi belirtilmistir (17). Sigir disle-
rinin mine yapisinin insan digleri ile benzer
ozellikler gostermesi ve kolay bulunabilmesi
nedeniyle calismamizda sigir alt kesici digle-
rinden yararlaniimistir.

Yapisma direnimi ile ilgili yapilmis bazi
calismalarda, % 37'lik fosforik asitin 30 sani-
ye sure ile uygulandigi gorilmustir (18,19).
Calismamizda, jel formunda % 37’lik fosfo-
rik asit 15 saniye sure ile dis tizerine uygulan-
mustir. Olsen ve ark. (11) 30 saniye ve 10 sa-
niye sire uygulanan asitleme islemlerinin
arasinda yapisma kuvveti ve kopma bdolgesi
acisindan anlamli bir fark olmadigi sonucuna
varmiglardir. Britton ve ark. (20) insan santral
kesici dislerini % 37’lik fosforik asitle 15 ve-
ya 60 saniye pirizlendirmislerdir. Bulgulari,
yiksek yapisma kuvvetlerinin azalmis asitle-
me siresiyle elde edilebilecegini gostermistir.

Calismamizda, Oesterle ve ark.nin (17)
onerdigi gibi, herbir 6rnege 20 saniye mezi-
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P<0.01).

The ARI scores are shown in Table II.
Comparison of ARI scores indicated that brac-
ket failure mode was significantly different
among groups (P<0.001). Similar adhesive
remnant properties were observed in Trans-
bond XT and Eagle Bond groups. In Resino-
mer/OS+ group, more adhesive remained on
the tooth surfaces after debonding and three
enamel surface fractures were observed.

DISCUSSION

In this study, SBSs and ARI scores of three dif-
ferent orthodontic adhesives (Eagle Bond,
Transbond XT Light Cure Adhesive, Resino-
mer/OS+) were compared in vitro.

Previous studies showed that bovine and
human enamel are similar in their physical
properties, compositions, and bond strengths
(14-16). Bovine enamel was reported to be a
reliable substitute for human enamel in bon-
ding studies (17). Therefore; in this study, bo-
vine mandibular incisors were used, because
they were readily available and inexpensive
and had a close morphological similarity to
human enamel.

In some SBS researches, 37 per cent
phosphoric acid etch was applied for 30 se-
conds (18,19). In the present study, 37 per
cent orthophosphoric acid etch in gel form
was used for 15 seconds for enamel etching.
Olsen et al. (11) concluded that decreasing
etching time between 30 and 10 seconds did
not significantly affect either bond strength or
the site of bond failure. Britton et al. (20) trea-
ted extracted human central incisors with 37
per cent phosphoric acid either for 15 se-
conds or for 60 seconds. Their results indica-

o

Tablo 2. Gruplarin ARI

skorlarmin dagilimi.

Table 2. Frequency
distribution of the ARI

Scores of groups.
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yalden 20 saniye distalden olmak tizere top-
lam 40 saniye 1sik uygulanmistir.

Klinik uygulamalarda ortodontik atasman-
lar ile mine ytizeyi arasindaki en uygun ya-
pisma kuvvetleri ortodontik tedavi sirasinda
kopmay1 en aza indiren (7) ve sokiim asama-
sinda mineye zarar vermeyen (21) kuvvetler-
dir. Reynolds ve von Fraunhofer (22) 5,9-7,8
MPa degerindeki yapisma kuvvetlerinin kli-
nik olarak kabul edilebilir oldugunu bildir-
mislerdir. Calismamizda elde ettigimiz so-
nuglar bu degerlerin tizerinde ¢ikmistir.

Resinomer/OS+ adeziv sistemi, karsilastir-
digimiz Gg yapistiricr arasindan mine ve bra-
ket ylizeyine en yiiksek yapisma kuvveti ile
baglanan yapistirict olmustur. Bu durum, Re-
sinomer/OS+"in farkli kimyasal icerigine bag-
It olabilir. Uretici firmaya gore, Resinomer
OS+ ile birlikte kullanildiginda, Resinomer’in
yapisindaki hidrofilik monomerler dentin ve
minede kuvvetli bir adeziv tabaka olusturur-
lar. Resinomer’in igerigindeki monomerler-
den biri olan diarilstlfat dimetakrilat ile bra-
ketin metalik ytizeyi arasinda kimyasal bag-
lanma olusur. Ayrica, bifenildimetakrikat ve
hidroksetilmetakrilat iceren OS+ kompoziti
mineye ve metale baglar (23). Bu nedenle, bu
adeziv sistemde metal braket yiizeyine bag-
lanma direncinin artmasi beklenebilir. Diger
yandan, Eagle bond ve Transbond adezivlerin
yapilari Resinomer/OS+ adeziv sistemden
daha farklidir.

Diger adezivlerle karsilastirildiginda, Resi-
nomer ile elde edilen yiiksek baglanma kuv-
vetleri polimerizasyon ozelliklerine de bagli
olabilir. Resinomer, hem isikla, hem de kim-
yasal olarak polimerize olan bir kompozittir.
Ortodontik amacgla, hem isikla, hem kimyasal
polimerize olan kompozit kullaniminin, sa-
dece 1sikla polimerize olan kompozitlere go-
re daha yuksek baglanma kuvvetleri olustur-
duklari gosterilmistir (24). Smith ve Shivapu-
ja (25), ikili polimerize olan rezinlerin kimya-
sal ozellikleriyle de saglanan tam polimeri-
zasyonunu bir avantaj olarak bildirmislerdir.
Ayrica,bu ikili polimerize olan rezin adezivin
ortodontik amacgh kullanimi, florir salma
ozeliklerinden dolayi ¢irik riski tagiyan has-
talarda avantajli olabilir.

Bishara ve ark. (26) klinik kosullarin in vit-
ro ortamdan daha farkh olabilecegini belirt-
mislerdir. Agizda, disler sicak soguk yiyecek
ve iceceklere bagli belirgin sicaklik degisiklik-
lerine maruz kalmaktadir. Bu nedenle braket-
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ted that increased bond strengths can be ac-
hieved with a reduced acid etch time.

In our study, each specimen was light-cu-
red for 40 seconds (20 seconds on the mesial
side and 20 seconds on the distal side) as re-
commended by Oesterle et al (17).

The clinically optimal bond strength bet-
ween orthodontic attachments and the enamel
surface is based on minimizing bond failure
during orthodontic treatment (7) and obtaining
an undamaged enamel surface after debonding
(21). Reynolds and von Fraunhofer (22) conc-
luded that bond strengths of 5.9 - 7.8 MPa are
clinically acceptable. The SBS of every group
in the present study exceeded those values.

Resinomer/OS+ adhesive system had the
highest bond strength to enamel and also to
metal bracket surface among the three adhe-
sive systems used in this study. This could be
due to the different chemical composition of
Resinomer/OS+. Resinomer is a dual-cured,
57 per cent glass filled composite. As explai-
ned by the manufacturer, when used with
OS+, the hydrophilic monomers used in Resi-
nomer forms a high strength adhesive seal to
dentin and enamel. Chemical adhesion oc-
curs between the metallic surface and diary-
Isulfone dimethacrylate, one of the monomers
present in Resinomer. Furthermore, OS+, con-
taining biphenyl dimethacrylate and hydro-
xethyl methacrylate, bonds composite to ena-
mel and cast metals (23). Therefore, enhan-
ced bond strength to metallic bracket base
may be expected with this adhesive system.
On the other hand, Eagle bond and Transbond
have compositions that are unlike that of Re-
sinomer/OS+ adhesive system.

Higher bonding values of Resinomer
compared to the other tested adhesives might
be due the polymerization features as well.
Resinomer is a dual cured (both light activa-
ted and chemically cured) composite. It was
shown that using a dual cured composite for
orthodontic bonding could result in higher
bond strengths than that of light cured com-
posites (24). Smith and Shivapuja (25), repor-
ted as an advantage the complete polymeri-
zation with the chemical properties of dual
cured resins. Also, using this dual cured re-
sin adhesive in orthodontics might be advan-
tageous in caries susceptible patients due to
its fluoride releasing properties.

Bishara et al. (26) indicated that clinical
conditions may differ significantly from those

Tiirk Ortodonti Dergisi 2010;23:115-122
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lerde termodinamik stresler olusturmaktadir.
Bu durum in vitro ortamda sicakhk degisim
banyosu kullanilarak simile edilmistir (27).

Braket genellikle adezivin icinde, adeziv-
mine veya adeziv-braket ylizeyindeki en za-
yif baglantilardan kirilir. ARI skorlarinin gos-
terdigi tizere, Transbond XT ve Eagle Bond
gruplarinda primer kopma alani Ryou ve
ark.nin (21) bulgulariyla uyumlu olarak ade-
zivin i¢indeydi.

Bir gorlise gore, disiik ARI skoru, sokiim
islemi sonrasinda ortodontistler igin mine yu-
zeyindeki artik adezivi temizleme siiresini
azaltugindan tercih edilen bir durumdur. Bra-
ket sokiimii sirasinda kopma genellikle en za-
yif noktada meydana gelir. Resinomer/OS+
grubunda, kopma daha cok adeziv-mine y-
zeyinde meydana geldi ki bu daha az temiz-
leme gerektirmektedir. Bununla birlikte, ade-
ziv ve mine arasinda meydana gelen kopma-
lar mine hasar riskini arttirabilir (28). ARI
skoru braket tabani, kullanilan sokiim teknigi
ve kullanilan yapistirici tipi ile degisiklik gos-
terebilir (17,29,30). Calismamizdaki ARI sko-
runun degiskenligi kullanilan yapistirici tipi
ile iliskili oldugu distntlmektedir.

Resinomer/OS+ grubunda, sokiim sirasin-
da mine kiriklarina rastlanmistir. Bu durum,
Resinomer-OS+ sisteminin sagladigi yuksek
yapisma kuvvetine (24,87 + 5,02 MPa) bagl
olabilir. Onceki bir in vitro calismada da,
yuiksek baglanma kuvvetleri artmis mine kiril-
ma insidansi ile iliskilendirilmistir (31). Diger
yandan, Retief (32) yapisma kuvvetinin 9,7
MPa’a kadar disttigi in vitro drneklerde bile
mine kiriklari saptamistir.

SONUC

Ortodontik amacli kullanilan Resino-
mer/OS+ adeziv sistem, baglanma kuvvetleri
acisindan Eagle Bond ve Transbond adeziv-
lerden stiin bulunmustur. Bununla birlikte,
Resinomer/OS+ ile saglanan yiiksek yapisma
kuvveti braket sokiimu sirasinda mine kirikla-
rina yol acabilir. Bu nedenle, bu adezivin kli-
nik kullaniminda dikkatli olunmahdir.
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of an in vitro study. In the oral cavity, teeth
undergo significant variations in temperature,
varying from hot to cold liquids and solids,
creating further thermodynamic stresses on
the bonded brackets; this was simulated in
vitro with thermocycling (27).

Bracket failure usually occurs at the wea-
kest point within the adhesive, adhesive
—enamel or adhesive-bracket interface. As
reflected by the ARI scores, the primary failu-
re site for Transbond XT and Eagle Bond gro-
ups was within the adhesive material in ac-
cordance with the findings of Ryou et al (21).

From a point of view, lower ARI score is a
desired situation in orthodontics as it corres-
ponds to less work and time spent by the ort-
hodontist in removing it after debonding. For
Resinomer/OS+, bond failure occurred
mostly at the adhesive-enamel interface,
which required less clean up. However, grea-
ter incidence of bond failure at the enamel-
resin adhesive interface could increase the
risk of enamel damage (28). The ARI score is
also dependent on the type of bracket base,
debonding technique used, and the type of
the adhesive (17,29,30). Results of this study
demonstrated that, apart from the previously
mentioned factors, the adhesive resin used
for bonding brackets plays a part in determi-
ning the ARI score.

In the Resinomer/OS+ group, enamel
fractures were recorded at debonding. This
may be due to the high SBS (24.87 + 5.02
MPa) of Resinomer/OS+. In a previous in vit-
ro study, it has been suggested that higher
bond strengths are associated with an increa-
sed incidence of enamel fractures (31). On
the other hand, Retief (32) noted enamel frac-
tures on in vitro specimens with bond
strengths even as low as 9.7 MPa.

CONCLUSION

Bond strength of Resinomer/OS+ system was
found superior to Eagle Bond and Transbond
XT in terms of shear bond strength for ortho-
dontic purpose. However, the higher SBS of
Resinomer/OS+ might result in enamel frac-
tures during debonding. Therefore, clinicians
should be careful when removing bonded
brackets with this adhesive.
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