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Siyanoakrilat Esasli Bonding Ajani
Cyanoacrylate Orthodontic Adhesive

GiRis

1960l yillarda, rezin bazl kompozitlerin
piyasaya strtilmesi ile klinik ortodonti prati-
ginde kompozitlerin yapistirici ajani olarak
kullanimi tercih edilen bir metot olmus-
tur.(1,2) Ancak, ortodontik atagmanlarin ya-
pistirilmasinda kompozit rezinlerin kullanimi-
nin bazi dezavantajlari bulunmaktadir. Bunlar
arasinda en 6nemlisi neme hassas olmalaridir.
Bu dezavantaji elimine edebilmek icin arastir-
macilar yeni, neme hassas olmayan primerler
gelistirmeyi hedeflemislerdir. Ancak, bu yeni
gelistirilen primerler de sadece bir miktar ne-
mi tolere edebilmektedirler.(3)

Siyanoakrilat yapistiricilar, ucak, otomotiv
veya bilgisayar endistrilerinden, evlerdeki
basit uygulamalara kadar bircok alanda yo-
gun bicimde kullaniimaktadir. Tibbi uygula-
malarda ise siyanoakrilat yapistiricilar, 30 yila
yakin stiredir sutur atmadan (4), kalp cerrahi-
sinde (5) hatta kirtk tamirinde (6) kullanilmak-
tadir.

Bircok arastirmaci, siyanoakrilat esasli ya-
pistiricilar ortodontik amacl yapistirict ola-
rak kullanmayi denemistir. 1971’de, Crabb ve
Wison (7) siyanoakrilat ile karboksilat simani
karsilagtirmiglar, siyanoakrilatin performansi-
nin ve yapisma direncinin daha dustk oldu-
gunu rapor etmislerdir. 1989’da, Howells ve
Jones (8) ortodontik atagmanlarin yapistiril-
masinda, iki komponentli siyanoakrilatlarin
yapisma direncini degerlendirmisler ve yapis-
ma direnclerinin dusik oldugunu belirtmis-
lerdir.

Son yillarda, siyanoakrilat esasli yeni bir
yapistirici, "Smartbond" (Gestenco int. isveg),
ortodontik kullanim amaciyla piyasaya suril-
mustiir. Piyasaya surilen Smartbond’un, hir-
davatcilarda satilan siyanoakrilatlardan bazi
onemli farklart mevcuttur. Cok dustik viskozi-
tesi olan ve bu sebeple ortodontik amach kul-
lanimi zor olan siyanoakrilatlarin, bu 6zellik-
leri Smartbond’da silica jel doldurucu eklen-
mesi ile iyilestirilmistir. Ayrica, Smartbond’un
icine eklenen doldurucularin, bu yeni yapisti-
ricinin fiziksel 6zelliklerini ve dayanikliligini
artirdigi da iddia edilmektedir.

Siyanoakrilatin poimerizasyonu, izosiyanat
ve suyun reaksiyona girmesi ile baglamakta-
dir.(9) Bu ozellikten dolayi, polimerizasyon
reaksiyonunun baslayabilmesi icin nem ge-
rekmektedir. Dolayisiyla, siyanoakrilat neme
hassas olmaktan 6te neme ihtiyac duyan bir
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INTRODUCTION

After the introduction of resin based com-
posites in 1960s the method adopted to the
clinical orthodontic practice and widely
used as the preferred method of bonding at-
tachments since.(1,2) However, the use of
composite resins for bonding the orthodon-
tic attachments has several drawbacks.
Among them the most notably is the moistu-
re sensitivity. In order to eliminate this draw-
back, the researchers tried to develop mois-
ture insensitive primers. However, the new
developed primers tolerate only a small
amount of moisture. (3)

The cyanoacrylate is glue of choice in
many applications, form aviation, automoti-
ve or computer industry to the simple ho-
usehold use. In medicine, it has also been
used for nearly three decades for such app-
lications as skin sutures (4) to cardiac sur-
gery (5) and even fracture fixation (6).

Several researchers adopt the use of cya-
noacrylates for orthodontic bonding. In
1971, Crabb and Wilson (7) compared the
cyanoacrylates with carboxylate cements
and reported that cyanoacrylates have poor
performance and unstable bond strength. In
1989, Howells and Jones (8) assessed the
bond strength of two component cyanoacry-
late for orthodontic attachment bonding and
they also present poor results.

More recently a new cyanoacrylate based
adhesive introduced for orthodontic use,
Smartbond (Gestenco int., Sweden). The
Smartbond has some significant differences
from the cyanoacrylate that can be found on
a hardware store. The very low viscosity of
the original cyanoacrylate, which limits its
use in orthodontic applications, is improved
with silica gel. Also, the introduction of fil-
lers also claimed to improve the physical
properties and strength of the material.

The polymerization of cyanoacrylates
starts with the reaction of isocyanate and the
water.(9) So the polymerization reaction ac-
tually "requires" the moisture to initiate.
Thus, they are moisture-activated rather
than moisture tolerant or moisture insensiti-
ve.(9,10) Also the polymerization reaction
of cyanoacrylates takes place rather fast,
around five seconds, and without any need
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Tablo I: Styirma direnci

sonuglari.

Table I: Shear bond strength
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results.

Kayahoglu, Uzdil, Kendi, Toroglu, Uzel

Gruplar Ortalama SS En Diisiik En Yiiksek P
Groups Mean (MPa) SD Minimum Maximum

Transbond XT 6,98 4,16 2,88 18,20 s
Smartbond 3.44 1,51 0,94 6.37 (p<0,001)

yapistirici ajandir.(9,10) Ayrica, siyanoakrila-
tin polimerizasyon reaksiyonu oldukca hizli-
dir. Yaklasik 5 saniye icinde, herhangi bir pri-
mere veya isik kaynagina ihtiyac duymadan
polimerize olabilmektedir.(9) Bu ytizden, si-
yanoakrilat uygulamasi, daha az teknik hassa-
siyet gerektirir ve "bonding" stresini 6nemli
miktarda azaltir.

Smartbond tizerine yapilmis sinirh sayidaki
on calismalarda, Smartbond’un baglanma di-
renci ile ilgili celiskili sonuclar mevcuttur. Ba-
z1 calismalarda rezin bazl ajanlara oranla, bu
yapistiricinin daha iyi veya ayni baglanma di-
rencine sahip oldugu bulunmasina ragmen
(9,11) bazi calismalarda baglanma direncinin
cok daha distk oldugu ve hatta ortodontik
amach kullaniminin uygun olmadigi belirtil-
mistir (12,13). Bu sebepten dolayi, bu c¢alis-
manin amaci, yeni gelistirilmis tek asamali si-
yanoakrilat yapistirict olan Smartbond’un or-
todontik braketlerdeki siyirma direncini yeni-
den degerlendirmek ve literattirde bu konu ile
ilgili var olan celiskiye 151k tutmaktir.

GEREGLER ve YONTEM

Calisma icin, ortodontik amacli cekilmis
40 adet insan kicuk azi disi toplanmis ve
%0.1 (agirlik/hacim) timol solusyonu igerisin-
de saklanmigtir.  Dis secim kistaslari su sekil-
dedir: Bukkal ve palatinal mine yiizeylerinin
eksiksiz olmasi, herhangi bir kimyasal islem
gormemis olmasi (6rn: hidrojen peroksit), cat-
lak ve ctirtik olmamasi.

Segilen disler, soguk akrilik kullanilarak,
mine-sement birlesimine kadar metal ttpler
icerisine dikey olarak yerlestirilmistir. Yapistir-
ma islemi 6ncesinde mine ytizeyleri pomza-
lanmig, daha sonra yikanmis ve kurutulmus-
tur. Kirk adet, taban alani 14,2mm2 (orthoc-
lassic teknik destek merkezi, info@orthoclas-
sic.com) olan kictk azi braketleri (Orthoclas-
sic, Las Vegas, NV, ABD) bu calismada kulla-
nilmistir.

Yapistirma Protokolt

Her biri 20 kiguk azi igeren iki gurup ras-

for a primer or light curing.(9) So the cyano-
acrylates are less technique sensitive and
dramatically decreases the bonding time.
The limited initial reports on the bond
strength of the Smartbond are controversial.
While some of the papers state that the ma-
terial had same or better bond strength then
the resin based bonding agents (9,11), the
others found the bond strength extremely
poor even unsuitable for orthodontic bon-
ding (12,13). Therefore, the aim of the cur-
rent study is to redetermine the effects of
using a newly introduced 1-step cyanoacry-
late adhesive, Smartbond, on the shear bond
strength of orthodontic brackets and try to
shed light on to the existing controversy.

MATERIALS and METHODS

For this study, 40 human premolars ext-
racted for orthodontic treatment were col-
lected and stored in a solution of 0.1% (we-
ight/volume) thymol. The criteria for tooth
selection included: intact buccal and palati-
nal enamel, no exposure to any chemical
agent pretreatment (e.g., hydrogen peroxi-
de), no cracks and no caries.

Each tooth was mounted vertically in a
steel tube with self-curing acrylic and the
crowns were exposed up to the cemento-
enamel junction. The buccal surfaces were
pumiced, washed and dried before enamel
preparation. Forty stainless steel premolar
brackets (Orthoclassic Las Vegas NV) with a
base surface area of 14,2 mm2 (orthoclassic
technical support, info@orthoclassic.com)
were used for the study.

Bonding Procedure

The teeth were randomly divided into
two groups, 20 premolars in each. 35%
phosphoric acid etch was applied for 10 se-
conds, and the teeth were washed thoro-
ughly with water spray for 20 seconds and
air dried. Then, the brackets were bonded
according to two protocols by the same ope-
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Gruplar En Diisiik Ortanca

En Yiiksek

Groups Minimum Median Maximum P

Transbond XT 1 2 3 sk

Smartbond 0 1 2 (p=0,001)
rator.

gele olusturulmustur. Her biri gruptaki disler,
10 saniye boyunca %35’lik fosforik asit ile
purizlendirilmis ve ardindan 20 saniye bo-
yunca basin¢li su ile yikanip kurutulmustur.
Daha sonra, ayni kisi tarafindan iki farkl pro-
tokol ile braketler dislere yapistiriimistir.

Grup 1-Smartbond uygulamasi: Yapistirma
islemi oncesi mine yuzeyleri islak bir "mic-
robrush" yardimi ile tek bir hareket ile nem-
lendirilmistir. Yapistirici materyal, 6zel bir pad
zerine aktarildiktan sonra disler tizerine yine
bir "microbrush" yardimi ile uygulanmustir.
Braketler yapistirici sertlesene kadar yerlerin-
de sabit tutulmustur. Ureticinin énerdigi iki
yontem icerisinden, daha kontrollii bir uygu-
lamaya izin vermesi ve nispeten esit kalinlik-
ta bir yapistirici tabaka olusturulabilmesinden
dolayi pad ve microbrush yontemi, siringa ile
direkt uygulama yontemine tercih edilmis-
tir(11)

Grup 2-Transbond XT (3M Unitek, Monro-
via, Calif) uygulamasi: Transbont XT tretici-
nin kullanma kilavuzundaki tavsiyeleri dog-
rultusunda uygulanmistir. Oncelikle kurutul-
mus dis yuzeylerine ince bir tabaka Trans-
bond XT primeri uygulanmis, ardindan taban-
larina kticiik miktarda Transbond XT pastasi
olacak sekilde yerlestirilen braketler, tasan ya-
pistirict temizlendikten sonra 20 saniye isin-
lanmustir.

Her iki grup icinde, yapistirma islemi son-
rasinda tim ornekler kisa streli saklama ku-
rallarina gore 37° de distile su icerisinde, 24
saat bekletilmistir.(14)

Kirma Protokolii

Styirma Direncinin 6lctlmesi amaciyla,
evrensel test aygiti (Testometric, Model 500,
The Testometric Co. Ltd., Lancashire, Eng-
land) kullanilmistir. Kuvvet, ug kismi sivriltil-
mis paslanmaz gelik bir ug ile 0.5 mm/dk hiz-
la uygulanmustir. (14) Ornekler, diizenege, si-
yirma kuvvetinin braket tabanina tam olarak
paralel gelecegi sekilde yerlestirilmistir. Bra-
ket tabani ile kesici ug arasinda tam paralellik
saglanabilmesi amaci ile disin gomildiugu
metal tiptn test cihazi tzerinde oturdugu

Turkish Journal of Orthodontics 2007;20:102-109

Group 1- bonding with SmartBond: A
moist microbrush was use to wet the enamel
surface before the adhesive was applied
with a single sweep. The adhesive dispen-
sed on a special pad and a microbrush is
used for applying the material. Each bracket
was positioned on the tooth surface and
held firmly in place until the adhesive set.
From the two methods the manufacturer
suggests, pad and microbrush method pre-
ferred over the direct application with the
syringe because it lets a more controlled
application, and uniform adhesive thick-
ness.(11)

Group 2- bonding with Transbond XT
(3M Unitek, Monrovia, Calif): Manufactu-
rers instructions from the product manual
were applied as follows: Dried tooth surfa-
ces were primed with a thin coat of Trans-
bond XT primer, and a small amount of
Transbond XT adhesive paste applied onto
bracket bases. Each bracket light cured for
20 seconds after the excess adhesives remo-
ved from tooth surfaces.

After bonding procedures for both gro-
ups, samples in both groups were kept in
distilled water at 37° for 24 hours for short
term storage.(14)

Debonding Procedure

Universal testing machine (Testometric,
Model 500, The Testometric Co. Ltd., Lan-
cashire, England) used for testing the shear
bond strength. The force applied via a spe-
cial steel rod with a sharpened tip with a
cross head speed of 0.5mm/minute. (14) The
samples mounted as to allow the shear force
to be exactly parallel to the bracket base.
For creating an exact parallelism between
the tip and the bracket base, tip and the ba-
se mount are loosened, and the tip is made
to rest passively between the wings and the
base of the bracket by its own weight. Both
the mount and the tip fastened afterwards.
Thus, for each sample, the shear force was

Tablo II: ARI skoru sonuglari.
Table II: ARI scores results.
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tablasi, kirilma isleminden 6nce serbestlestiri-
lerek, kesici ucun kendi agirhgi ile braketlerin
kulakgiklari ve braket tabani arasindaki yuva-
ya oturmasi saglanmistir. Bunun ardindan tab-
la sabitlestirilmistir. Boylece her 6rnek igin
meydana gelen kirma kuvvetinin brakete dik,
tabana paralel olmasi saglanmistir.

Sonuglar, Newton olarak kaydedilip mega-
paskal’a cevrilmistir. Kirma islemi sonrasinda,
tek bir operator tarafindan 10x buyiitmede,
tim diglerin ve braketlerin "adhesive remna-
nat index" (ARI) skorlari su sekilde degerlendi-
rilmistir. (15)
¢ 0: mine yiizeyinde hi¢ adeziv kalmamasi.

(Mine-yapistirici arayliziinde adeziv kiril-

ma)

e 1: mine ylizeyinde adezivin % 50’sinden
daha azinin kalmasi.(Koheziv kirilma)

e 2: mine ylizeyinde adezivin % 50’sinden
daha azinin kalmasi. (Koheziv kirilma)

e 3: braket tabaninin izi gorilecek sekilde
adezivin tamaminin mine yiizeyinde kal-
masi.( Braket-yapistirici araytiziinde ade-
ziv kirllma)
istatistiksel Analizler
Her bir gurup icin, ortalama, ortanca, stan-

dart sapma, en disiik ve en yiiksek degerler

gibi tanimlayici istatistiksel sonuclar belirlen-
mistir. Veriler normal dagilim gostermedigin-

den dolayi her iki gurup arasindaki styirma di-

rencindeki istatistiksel farkliliklarin belirlen-

mesi amaciyla non-parametrik bir test olan

Mann-Whitney-U testi kullanilmistir. Ayrica,

ARI skorlarindaki istatistiksel farklligi test et-

mek icin de X2 testi kullanilmigtir. Onemlilik

derecesi P.05 olarak belirlenmistir.

BULGULAR

Baglanma Direnclerinin Karsilastirmasi

Her iki gurubun baglanma direnclerinin ta-
nimlayici istatistik sonuclari Tablo I'de goste-
rilmistir. Her iki gurubun baglanma direncleri
arasinda istatistiksel olarak anlaml fark bu-
lunmustur (p<0.001).

ARI Skorlarinin Karsilagtirilmasi

ARI skorlari karsilastirildiginda (Tablo 2),
Smartbond ve Transbond XT ile yapistirilan
guruplar arasinda istatistiksel olarak anlamli
bir fark bulunmustur (p<0.001). Daha dustik
ARl skorlarinin Smartbond ile yapistirilan
grupta bulunmasi, bu gruptaki disler tizerin-
de artakalan yapistirict miktarinin Transbond
XT ile yapistirilan gruba gore daha az olmasi-
ni ifade etmektedir.

Kayahoglu, Uzdil, Kendi, Toroglu, Uzel

applied exactly perpendicular to the bracket
and parallel to the base.

The results were recorded in Newton and
converted to Megapascal. After debonding,
all the teeth and brackets were evaluated
under X10 magnification for adhesive rem-
nant index (ARI) scores which was made by
the same operator, as follows:(15)

¢ 0: no adhesive remaining on the enamel
surface. (Adhesive failure at enamel-ad-
hesive interface)

e 1: less than 50% of the adhesive rema-
ining on the enamel surface. (Cohesive
failure)

e 2: more than 50% of the adhesive rema-
ining on the enamel surface. (Cohesive
failure)

e 3: all of the adhesive remaining on the
enamel surface, showing the impression
of the bracket base.(Adhesive failure at
bracket base-adhesive interface)
Statistical Analysis
Descriptive statistics including mean, me-

dian, standard deviation, and minimum and

maximum values were calculated for each

test group. Because the data did not have a

normal distribution, the Mann-Whitney-U

test for nonparametric means was used to
determine whether significant differences
existed between the 2 groups related to the

Shear Bond Strength. The X2 test was also

used to determine significant differences in

ARI scores. Significance for all statistical

tests was predetermined at P _.05

RESULTS

Shear Bond Strength Comparisons

Descriptive statistics for the shear bond
strengths of two groups are presented in the
Table I. Statistical analysis revealed signifi-
cant differences  between shear bond
strengths of two different adhesives
(p<0.001).

ARI Comparisons

For the ARI comparisons (Table 2), the re-
sults of the statistical analysis indicated that
there was a significant difference between
the group bonded with the Smartbond as
compared to the Transbond XT (p<0.001).
With the use of the Smartbond, there was a
higher frequency lower ARI scores indica-
ting various amounts of adhesive remaining
on the tooth but significantly less than with
the composite.

Tiirk Ortodonti Dergisi 2007,20:102-109
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TARTISMA

Geleneksel olarak, ortodontik atagmanla-
rin yapistirilmasi islemi, oncesinde asitle pu-
rizlendirme ve ardindan primer uygulamasi
ile birlikte toplam tc¢ asamali bir islemdir.
Arastirmacilarin islem sayisini azaltmaya yo-
nelik ilk girisimi asidik primerlerin gelistiril-
mesi ile olmustur. Ancak ilk nesil asidik pri-
merler farkli yapistiricilar ile selektif olarak
uyumludur ve bunun sonucunda, distik bag-
lanma kuvveti olusturmakta ve ¢alisma zama-
ni belirgin miktarda artmaktadir.(3) Yeni nesil
asidik primerlerin tanitilmasi ile yapistirma is-
lemi kolaylasmis ve toplam islem, ic asama-
dan iki asamaya indirilebilmistir.(16)

Smartbond uygulamalarinda herhangi bir
primer ya da ortiicti uygulamasina gerek du-
yulmamaktadir. Sertlesmeleri icin farkli bir
materyal ile karistirnlmalarina ya da 1sik kay-
nagl kullanimina da gerek yoktur. Sadece
nemli bir yuzey yeterlidir. Dolayisiyla klinik
agidan bakilacak olursa Smartbond "tek asa-
mal" bir yapistirici olarak kabul edilebilir.

Bunlara ek olarak, Smartbond’un su ile po-
limerize olmasi, yapistirma islemi sonrasinda
dis ytizeyinde kalan yapistiricinin, cok kolay
bir bicimde temizlenebilmesine de olanak
saglamaktadir. Uretici firma, dis tizerinde ar-
takalan yapistirici Gizerine su sikildiginda, hiz-
la polimerize oldugunu ve beyaz renkli bir to-
za dondstigint iddia etmektedir. Dolayisiyla
yapistirma sonrasinda yapistirici artiklarinin
temizlenmesine de gerek yoktur. Siyanoakrilat
esasli yapistiricilarin bir diger avantaji da se-
ramik, metal veya kompozit ytizeylere hichir
ara materyale gerek olmadan yapisabilmesi-
dir.

Sonug olarak, tek asamali uygulama ile be-
lirgin derecede kisaltilan yapistirma siresi,
nemli bir ortamda yapistirma yapilabilmesi,
artiklarin kolay temizlenebilmesi ve her tir
ylizeye yapisabilmesi, siyanoakrilat bazl ya-
pistiricilarin ortodontik bonding’e getirdigi id-
dia edilen yeniliklerdendir. Ancak, siyanoak-
rilatlar ile 6zellikle baglanma direngleri konu-
sunda, literattirde var olan calismalarin so-
nuglari kesinlikten uzaktir. Orthendal ve Ort-
hengren (9), farkli tip braketlerin, bu yeni ya-
pistirict ile direkt yapistirildiktan 24 saat son-
ra, baglanma direnclerinin bitin braketler
icin yeterli miktarda yiiksek oldugunu goster-
mislerdir. Siyanoakrilatlar ve kompozit rezin
bazl yapistiricilarin uygulamadan 30 dakika
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DISCUSSION

Traditionally acid etching followed by a
primer application was the standard method
for orthodontic bonding thus, a three step
application. First attempts of the researchers
to reduce the number of steps were the aci-
dic primers. The earlier generation of acidic
primers was selectively compatible with dif-
ferent adhesives, and as a result, they either
produced significantly lower bond strength,
or needed significantly more working ti-
me.(3) Recent introduction of new generati-
on of acidic primers simplify the procedure
and reduced the bonding steps from three to
two.(16)

The Smartbond on the other hand, do not
need any priming or sealant application. It
doesn’t need to be mixing with another
component nor light source for curing. Only
a wet surface is all it takes. So from a clini-
cal perspective, Smartbond can be conside-
red a one step orthodontic adhesive.

Also the polymerization of Smartbond
with water also suggests a very easy way of
cleaning remaining adhesive from the tooth
surface after bonding. According to the ma-
nufacturer, the remaining adhesive on the
tooth surface instantly polymerizes and
turns into a white powder when sprayed
with water. So there’s no need for cleaning
the remnant adhesive. One other advantage
of cyanoacrylates, is they bond to ceramic,
metal or composite surfaces without any ne-
ed for any intermediate.

Considerably short bonding time with a
single step application, bonding in a wet en-
vironment, easy cleaning of remnants, re-
adily bonding to any kind of surface are the
promises that cyanoacrylates claimed to of-
fer for use in orthodontic bonding. Unfortu-
nately, literature on the subject especially
for bond strength is far from being conclusi-
ve. Orthendal and Orthengren (9) compared
bond strength with the new material for dif-
ferent types of brackets 24 hours after direct
bonding and find higher bond strength in all
groups. Bishara et al. (11) compared bond
strength of the cyanoacrylates 30 minutes
after bonding with a composite resin and fo-
und no significant difference between two
materials. On the other hand, Al-munajed et
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sonraki baglanma direnclerini karsilastiran
Bishara ve ark. (11), her iki yapistirici arasin-
da belirgin bir fark bulamamistir. Diger taraf-
tan Al-munajed ve ark. (12) yapistirma isle-
minden 24 saat ve 3 ay sonraki baglanma di-
renclerini inceledikleri c¢alismalarinda, siya-
noakrilatlarla yapistirilan 6rneklerin, kontrol
guruplarindan belirgin derecede az baglanma
direnci olusturmasinin yani sira 3. ayin so-
nunda da baglanma direnclerinde belirgin bir
azalma oldugunu gostermislerdir. Sonugta ya-
zarlar, syanoakrilatlarin rutin ortodontik atac-
manlarin yapistirilmasi amaciyla kullaniminin
uygun olmadigini iddia etmislerdir.(12) Cahs-
mamizda elde edilen sonuclar ise siyanoak-
rilatlarin kontrol gurubuna nazaran belirgin
Olctide az baglanma direnci olusturdugunu
gostermektedir. Bu sonuclar, Al-munajed ve
ark. (12) sonuclarini desteklemekte ancak Bis-
hara ve ark. (11) ve Orthendal ve Ortheng-
ren’in (9) galismalari ile gelismektedir.

Literattirdeki bu konu ile ilgili yapilmis
cahsmalarin sonuglarinin geliskili olmasinin
sebeplerinden biri, siyanoakrilatlarin bosluk
doldurmadaki yetersizligine baglanabilir.
Dolayisiyla, yapistirma esnasinda braketlere
uygulanan kuvvetlerin farkhlik gostermesi ve
arada kalan boslugun siyanoakrilat tarafindan
tam olarak doldurulamamasi, sonuglari belir-
gin derecede etkileyebilir. Ayrica, braket
tabani ve mine yapisi arasindaki kiictik aralik-
larin yapistiricinin performansinda belirgin et-
kisi oldugu bilinmektedir.(9) Bunlara ek
olarak, mine ytizeyindeki suyun miktari da bu
celiskili sonuclarin sebeplerinden biri olarak
dustntlebilir.

Siyanoakrilatlarin sertlesme reaksiyonu iki
asamadan olusur. ilk asamada izosiyanat su
ile tepkimeye girer ve karbon dioksit ile amin
olusur. ikinci asamada amin ve izosiyanat
capraz baglar olusturarak sertlesme tamam-
lanir. Ancak ortamda fazla su bulundugunda,
ilk reaksiyon gereginden fazla olur ve yapis-
tiricinin film kirilma direnci azahr.(10) Buna
ek olarak ilk reaksiyonun yan triini olan kar-
bondioksitin fazladan tretilmesi, bu Grtinin
atilamadan ortam icine hapsolmasina ve bos-
luklar olusturmasina, dolayisiyla, yapisma
direncinin azalmasina sebep olmaktadir.(17)
Boylece, mine yiizeyindeki su miktari,
literattirdeki yapisma direncleri arasindaki bu
belirgin farkliliktan sorumlu tutulabilir. Belir-
tilen bu sebeplerden dolayi, calismamizda,

Kayahoglu, Uzdil, Kendi, Toroglu, Uzel

al. (12) investigated the bond strengths of
the material, 24 hours and after 3 months of
bonding and they not only found out that
the bond strengths of specimens bonded
with cyanoacrylate significantly lower than
the controls at 24 hours, but also the bond
strength of cyanoacrylates decreased mar-
kedly in 3 months. Therefore, they stated
that the cyanoacrylates are unsuitable for ro-
utine orthodontic bonding.(12) Our results
suggest that cyanoacrylates produce a signi-
ficantly lower bond strength than the cont-
rols so they are in concert with that of Al-
Munajed et al. (12) but conflicts with the re-
sults of Bishara et al. (11) and Orthendal and
Orthengren (9).

One explanation for the conflicting re-
sults in literature might be contributed to the
inability of cyanoacrylates for filling gaps
thus the difference in the amount of pressu-
re applied to the bracket while bonding. Al-
so, the gaps formed by the little differences
in bracket base structure or enamel morpho-
logy can have significant effects on the bon-
ding performance of the adhesive.(9) In ad-
dition, the quantity of water on the enamel
surface might also be responsible for conf-
licting results.

The setting reaction of the cyanoacrylates
is consist of two distinct phase. First phase is
the reaction of isocyanate with water, for-
ming carbon dioxide and amine. At the
second phase setting occurs by reacting of
amine with the isocyanate to form cross
links. However, in the presence of excess
water, the first reaction is enhanced and
both the film fraction toughness dec-
reases.(10) Furthermore, carbon dioxide, the
byproduct of the first reaction entraps in the
structure and creates voids and gaps thus
might undermine the bond strength.(17) So
the quantity of water on the enamel surface
might also be responsible for the con-
siderable differences in bond strengths.
Therefore, in our present study to minimize
the possible differences in bond strength
created by the amount of water in the en-
vironment, water applied with a small mic-
robrush and with only a single sweeping
motion for evenly wetting the bonding sur-
faces for all specimens.

Tiirk Ortodonti Dergisi 2007,20:102-109



Siyanoakrilat Esasli Bonding Ajani
Cyanoacrylate Orthodontic Adhesive

ortamdaki su miktarindaki farkhligin baglan-
ma direnclerine olan etkisini o6nlemek
amaciyla mine ytzeylerine suyun, bir "mic-
robrush" yardimi ve tek bir hareket ile tim
mine ylzeyine esit dagilacak sekilde uygulan-
masina dikkat edilmistir.

Calismamizin ARl skorlari incelediginde
siyanoakrilat bazli yapistiricida daha fazla
koheziv kirllma oldugu goézlenmistir. Bu
sonug, literattirdeki bircok calisma ile uyum
icindedir.(10,11) izlenen bu koheziv agirlikh
kirilmanin, siyanoakrilatlarin aralik ve bosluk-
lart tam olarak dolduramama 6zelliginden
kaynaklandigi distindlebilir.

SONUCLAR

Bu calisma, siyanoakrilat esasli Smart-
bond’un, rezin esash bonding ajani Trans-
bond XT'ye gore daha diistik yapisma direnci
oldugunu gostermistir.

When the ARI scores closely examined
there is a higher tendency for the cyanoacry-
lates to fail cohesively. This result is in ac-
cordance with the majority of the
literature.(10,11) This tendency for cohesive
failure also can be attributed to the inability
of the cyanoacrylates to fill gaps and spaces.

CONCLUSIONS

In the current study, cyanoacrylates based
Smartbond produced significantly less bond
strength than the resin based Transbond XT
bonding materials.
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