DERLEME / REVIEW

Ortodontik Bant Simanlari

Orthodontic Banding Cements

GIRIiS

Rutin ortodonti pratiginde anterior disler
icin bonded atagmanlar kullanilsa da hazir
paslanmaz celik molar bantlari sabit ortodon-
tik tedavinin hala bir parcasidir. Okliizal kuv-
vetlere karsi daha direncli olduklari igin bant-
larin diisme olasihigr bonded atagmanlardan
daha azdir (1,2). Bantlarin tutuculugu sima-
nin kimyasal adezyonu ve mekanik tutuculu-
gun kombinasyonu ile saglanir. Gegtigimiz
yiizyll boyunca ¢ok sayida bant simani gelis-
tirilmistir. Bircok hekimin karsilastigi genel
problem bantlarin gevsemesi ile deminerali-
zasyon hatta curik gelismesidir (3,4,5). Daha
once karsilagilan klinik problemleri ¢ozebil-
mek icin yeni ortodontik simanlar ve hibrid
siman-rezin kombinasyonlari gelistirilmistir.
Klinisyenler materyalin 6zelliklerini, avantaj-
larini ve sinirlarini anladiklarinda optimal so-
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INTRODUCTION

While bonded attachments are routine
practice for anterior teeth, preformed stain-
less steel molar bands are still used in fixed
orthodontic therapy. The failure rate of ban-
ding tends to be lower than the bonded at-
tachments due to better resistance to occlusal
forces (1, 2). Bands are held in place by a
combination of mechanical retention and
chemical adhesion provided by the cement.
During the last century, various band ce-
ments have been developed. A common
problem experienced by many clinicians is
loosening the bands and the development of
demineralization or even caries (3, 4, 5).
New orthodontic cements and hybrid ce-
ment-resin combination have been develo-
ped to solve previous clinical problems.
When the practitioners understand the featu-
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Tablo 1. Simanlarin temel

ozellikleri.

Table 1. The primary

properties of cements.
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nuca ulasmak i¢in daha mantikli secimler ya-
pacaklardir. Bu derleme bant simanlarinin,
geleneksel ve rezin modifiye cam iyonomer-
lerin ve poliasit modifiye kompozit rezinlerin
kimyasal ve fiziksel nitelikleri ile klinikte ve
kullanim sirasindaki 6zelliklerini degerlendi-
recektir. (Tablo I)

SIMANLAR

Dental simanlar asit ve alkali komponent-
ler icerir ve kanstinldiginda nétralizasyon re-
aksiyonu ile sertlesir (6). En eski yapistirma si-
mani olan ¢inko fosfat siman ilk defa 1878 yi-
linda kullanilmistir (7). Diger simanlara ki-
yasla bu siman bant yapistirilmasinda olduk-
¢a uzun ve kapsamli olarak belgelenmis bir
tarihe sahiptir. iki ayri sisede toz ve likitten
olusur. Tozunda yer alan esas bilesenler ¢in-
ko oksit(%90) ve magnezyum oksittir(%10).
Likidi fosforik asit, su ve aliminyum fosfat
icerir (6). Cinko fosfat siman sertlestikten son-
ra boyutsal olarak sabit kalir ve tutuculugu
kimyasal baglanma ile degil esas olarak si-
man ve bant materyali arasindaki mekanik
tutunma ile saglanir (8). Uygun fiziksel 6zel-
likleri elde etmek ve agiz ici dokulara mini-
mum etki etmek icin toz ve likit uygun oran-
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res, benefits and limitations of the material,
they can choose it wisely to reach optimal re-
sults. This review will evaluate the chemical
and physical features, the clinical and hand-
ling characteristics of band cements, traditio-
nal and resin modified glass ionomers and
polyacid modified composite resins. (Table 1)

CEMENTS

Dental cements consist of an acid and an
alkaline component that, when combined,
set by a neutralization reaction (6). Zinc
phosphate cement, the oldest of the luting ce-
ments, was introduced in 1878 (7). Among
the other cements this cement has the long
and well-documented history in band ce-
mentation. It consists of powder and liquid in
two separate bottles. The main ingredients of
the powder are zinc oxide (%90) and magne-
sium oxide (%10). The liquids contain phosp-
horic acid, water and aluminum phosphate
(6). When set, this cement is dimensionally
stable and its retention is provided primarily
by mechanical interlock between the cement
and the band material, not by chemical inte-
raction (8). To obtain good physical properti-
es and minimal effects on oral tissues, the

Yiizeyin nem

durumu / Florid salimi &
Baglanma/  Surface moisture resarji / Fluoride Reaksiyon tipi /
Siman / Cement Retention condition release/recharge Reaction type
Cinko fosfat / Mekanik Asit-baz / Acid-
Zinc phosphate Mechanical Kuru/ Dry Yok /No base
Ginko polikarboksilat / Kimyasal / Kuru / Dry Yok / No Asit-baz / Acid-base
Zinc polycarboxylate Chemical
Cam iyonomer / Kimyasal / Nemli / Moist Var /Yes Asit-baz / Acid-base
Glass ionomer Chemical
-Isikla veya kimyasal
Kimyasal & polimerizasyon /
Rezin-modifiye CIS / Mekanik / . . Light- or chemical-
Resin-modified GIC Chemical & Nemii/ Moist Var/Yes activated
Mechanical polymerization
- Asit-baz / Acid-base
Poliasit-modifie
kompozit rezin / Mekanik Kuru / Dr Var-disUk / Yes- Isikla polimerizasyon
lyacid-modified Mechanical Y low / Light activated

composite resin

da kanstinlmalidir. Baglanma direnci toz/likit
oranina gore degismektedir; bu oranin azal-
masi belirgin olarak daha zayif bir siman ka-
risimi olusturur (6). Cinko fosfat simanlarin is-
tenmeyen ozellikleri olan agiz sivilarinda ¢6-
zunurlagin yiksek olmasi ve dustik baglan-
ma direnci sizinti ve bant altinda dekalsifi-
kasyona yol acabilir (9,10,11). Ortodontik
bant kullanirken ¢tirtik olusumunu 6nlemek

powder and the liquid must be mixed pro-
perly. The compressive strength varies with
the powder/liquid ratio; a reduction in this ra-
tio of the mix produces markedly weaker ce-
ment (6). The unfavorable characteristics of
zinc-phosphate cements are high solubility in
oral fluids and low bond strengths, can con-
tribute to micro-leakage and decalcification
under bands (9,10,11). For caries prevention
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Ortodontik Bant Simanlar
Orthodontic Banding Cements

icin ideal bir bant simani flor salmali ve mi-
neye kimyasal olarak tutunabilmelidir (12).
Ancak bu simanlar mineye baglanamaz ve
florid iceren ¢ok az ¢inko fosfat siman vardir,
cogunlugu flor icermemektedir (13).

Cinko polikarboksilat simanlar ortodonti
diinyasina 1970lerin basinda girmistir ve ¢in-
ko fosfat simanlarin istenmeyen bazi 6zellik-
lerine karsilik uzun yillar ortodontide kulla-
nilmiglardir. Bu simanlar da toz ve likitten
olusur. Likidi poliakrilik asidin sulu ¢ozeltisi
veya akrilik asidin diger karboksilik asitlerle
kopolimeridir. Tozu esas olarak ¢inko oksit ve
bir miktar da magnezyum oksit icerir (6). Bu
simanlarin en 6nemli avantaji mineye kimya-
sal olarak baglanmalaridir. Ayrica ¢inko fos-
fatla karsilastirlldiginda daha yiiksek cekme
direncine sahiptir. Cinko oksit ve polikarbok-
silat asit karistinldiginda, asidin icindeki kar-
boksil grubu mine ve dentindeki kalsiyumla
selasyon yapar. Karboksil grubunun selasyonu
dis ylizeyine ve ayrica metal yilizeyindeki ok-
sitlere kimyasal olarak baglanmayi saglar (6).
Bu kimyasal baglanmaya ragmen, agiz sivila-
rinda ¢ozinirliginin fazla olmasi, kirilma
direncinin dustk olmasi, yiksek vizkozitesi
ve calisma stresinin kisa olmasi klinik kulla-
nimint kisitlamaktadir (14-16). Bu simanlarin
bazilarina florid eklenmistir ve bant yapistiril-
masinda sikhikla kullanilmaktadir (13). Ancak,
cinko polikarboksilat simanin saldig flor mik-
tari cam iyonomer simanlarin saldigi miktarin
sadece %15-20si kadardir (6).

Cam lyonomer Siman

Cam iyonomer simanlar (CIS) ilk defa
1972 yilhinda Wilson ve Kent tarafindan resto-
ratif materyal olarak sunulmustur (17). Dis
dokusuna kimyasal olarak baglanmasi ve ¢u-
ritk 6nleme 6zelligi nedeniyle CIiS tipleri; ya-
pistirict ajanlar, ortodontik adezivler, fisstir or-
tucdler, linerler ve dolgu maddelerine kadar
genisletilmistir. Birinci kusak CiS’lar altimino
silikat cam tozu ve alkenoat asit likitten olu-
surken, ikinci kusak CiS’larda cam ile karisti-
rlmis kurutulmus toz asit ve likit olarak da dis-
tile su ya da tartarik asit iceren su kullaniimak-
tadir. Toz su ile kanistirildiginda, toz seklindeki
asit cozulur ve tekrar likit asit sekline gecer, bu
islemi asit-baz reaksiyonu takip eder (6, 18).

Bu simanlarin uygun ozellikleri agiz sivila-
rinda ¢ozinirliginin az olmasi, cinko fos-
fatla karsilastirildiginda dayaniklihginin daha
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in orthodontic banding, an ideal band ce-
ment would release fluoride and adhere well
to enamel (12). These cements cannot adhe-
re to enamel and there are only a few zinc
phosphate cement products contained fluori-
de, most have not (13).

Zinc polycarboxylate cements were intro-
duced to orthodontics in the early 1970s and
have been used for many years in orthodon-
tics to overcome some unfavorable properties
of zinc phosphate cements. These cements
are powder-liquid systems. The liquid is an
aqueous solution of polyacrylic acid or a co-
polymer of acrylic acid with other carboxylic
acids. The powder contains mainly zinc oxi-
de with some magnesium oxide (6). The ma-
jor advantage of these cements is chemical
adherence to enamel. Also they have higher
tensile strength when compared zinc phosp-
hate cements. While mixed zinc oxide and
polycarboxylate acid, the carboxyl group wit-
hin the acid chelate to calcium in enamel and
dentin. The chelation of carboxyl group re-
sults in a chemical bond to tooth surfaces and
metal surface oxides (6). Although this chemi-
cal bonding, it’s relatively high solubility in
oral fluids, low fracture resistance, high visco-
sity and short working time limit its clinical
use (14-16). Some of these cements have in-
corporated fluoride and are often used in
band cementation (13). However, the fluoride
released this cement is only a small fraction
(15% to 20%) of that released from GICs (6).

Glass lonomer Cement

Glass ionomer cements (GICs) were intro-
duced by Wilson and Kent in 1972 as a res-
torative material (17). Because of its adheren-
ce to tooth structure and its caries prevention
feature, the types of GICs have expanded to
luting agents, orthodontic adhesives, fissure
sealants, liners and core buildups. The first
generation of GICs consist of aluminosilica-
te glass powder and alkenoate acid liquid,
the second generation GICs incorporated the
acid as a freeze-dried powder blended with
the glass and are mixed with distilled water
or water with tartaric acid. When the pow-
ders are mixed with water, the acid powder
dissolves to reconstitute the liquid acid and
this process is followed by the acid-base re-
action (6, 18).

The favorable properties of these cements
are low solubility in oral fluids, higher
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yiiksek olmasi, dis dokusu ile selasyon yap-
masi ve paslanmaz celik materyali ile iyonik
bag olusturmasi olarak sayilabilir (7,8,19-21).
Bu ozellikler bant problemlerini azalttigi igin
cok yuksek klinik performans saglar. Ayrica,
bantlar genellikle siman-bant ara ytiziinden
ayrildigi icin mikro sizintidan daha iyi korun-
ma saglar (22). Buna ek olarak, CiS’lar sertles-
me reaksiyonu sirasinda ve sertlestikten sonra
flor iyonlari salar ve boylece ortodontik teda-
vi stresince curik olusumunu engellemek
acisindan klinik yarar saglar (7,23,24). Bunun
disinda CiS’lar mine ve dentini remineralizas-
yonundan sorumlu olan iyonlarin hareketini
destekleyen hidrojeller icerir. Bu hidrojel kis-
minin topikal jel veya gargaralardan gelen
serbest floridin alimi ve tekrar salinmasi ile il-
gili oldugu dustintlmektedir (25). CiS'lara
klorheksidin eklenerek bakterilere karsi mik-
robiyolojik etkisi laboratuar ¢alismalari ile de-
gerlendirilmistir. Klorheksidin ilavesi CiS’a
antibakteriyel 6zellik kazandirmis(26,27) ve
baglanma direncini distirmemistir. (28)

CiS’larin kullanim sirasinda ortaya cikan
bazi istenmeyen 6zellikleri de vardir. Toz ve
likit karistirma isleminin hemen 6ncesine ka-
dar siseden ¢ikarilmamalidir. Hava ile uzun
stire temas etmesi likitteki asit/su oranini de-
gistirebilir (6). Kanstirlmalar teknik olarak
hassas bir istir, hidrojeller kuru bir ortamda
bozulabilir. Uygun toz/likit (veya su) oraninin
elde edilmesi zordur, bu durum sertlesme si-
rasinda nem kontaminasyonuna yol agabilir.
Bu sertlesmis simanin fiziksel 6zelliklerini et-
kileyerek siman ve mine arasinda daha zayif
bir baglanmaya ve kirilma direncinin diisme-
sine neden olur (6,7,24,29). Karistirma sira-
sinda meydana gelebilecek problemleri 6nle-
mek icin kapsiil seklinde CiS’lar gelistirilmis-
tir ancak bu tip simanlar elle karistirilanlara
gore daha pahalidir ve malzeme israfi olasili-
g1 daha yuksektir (18).

Dekalsifikasyonu o6nlemesi ve mineye
kimyasal olarak baglandigi icin bant tutucu-
[ugunu artirmasi ¢lrige yatkin ortodonti has-
talarinda bant simani olarak CiS’larin hala
kullanilmasinin en biyik nedenleridir (21-
25,30) (Tablo I1).

Rezin-modifiye Cam lyonomer Simanlar

Cam iyonomer hibrit materyallerin bulu-
nusu ile cam iyonomer simanlarda oldukca
buytk bir gelisme kaydedilmistir. Rezin-mo-
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strength compared to zinc phosphate, the
ability to chelate to tooth structure and to
form ionic bonds with stainless steel (7, 8,
19-21). These provide superior clinical per-
formance due to reduced band failure. Also,
band failure usually occurs at the cement-
band interface and this provides better pro-
tection from micro-leakage (22). In addition,
during the setting reaction and after setting
GICs release fluoride ions, and thus they are
of clinical benefit towards caries inhibition
during orthodontic treatment (7,23,24). Furt-
hermore, GICs contain hydrogel phases, sup-
porting the movement of ions that responsib-
le for the remineralization of enamel and
dentin. This hydrogel phases are thought to
associate with the uptake and release of ad-
ded environmental fluoride from topical gels
or rinses (25). In vitro studies have been con-
ducted to assess the microbiological effect of
the addition of chlorhexidine to GICs. The
addition of chlorhexidine resulted in produ-
cing an antibacterial effect (26,27) and not
reducing the retentive strength (28).

There are, however, unfavorable properti-
es related to handling problems. The powder
and liquid should not be dispensed on the
slab until just before the mixing procedure is
begun. Prolonged exposure to the atmosphe-
re can alter the precise acid/water ratio of the
liquid. (6) Mixing GICs is technique sensitive
and the hydrogels may crack in dry environ-
ments. Obtaining accurate powder/liquid (or
water) ratios is difficult, resulting in moisture
contamination during the setting reaction.
These can affect the physical properties of the
set material and lead to low fracture resistan-
ce and a weaker bond between cement and
enamel (6,7,24,29). To eliminate the mixing
problems, capsulated GICs have been develo-
ped, but these are more expensive than hand-
mixed cements and wastage is likely (18).

GIC’s inhibition of decalcification and im-
proved band retention due to chemical adhe-
rence to enamel are the major reasons that it
is still useful as band cement in the caries-pro-
ne orthodontic patients (21-25,30) (Table II).

Resin-modified Glass lonomer Cements

A further development in glass ionomer
cements obtained with the innovation of
glass ionomer hybrid materials. To produce
resin-modified glass ionomer cements
(RMGICQ), traditional GICs were incorporated

Tiirk Ortodonti Dergisi 2009,22:267-274



Ortodontik Bant Simanlar
Orthodontic Banding Cements

Ticari Formu / Tablo 2. Cam iyonomer bant

isim / Brand Name Uretici firma / Manufacturer Commercial Form

simanlari.

Ketac-Cem SM.ESPE 3x12ml likit (liquid)

Table 2. Glass ionomer band
Ketac-Cem 3M, ESPE 50 kapsll (capsules)

cements.

3
Precedent Reliance 1009 to;(povydgr), 90cm
likit (liquid)
g 3x35g toz (powder),

CX-Plus Shofu 3x17ml likit (liquid)
Watercem Pearson 359 toz (powder)
AquaCem Dentsply 309 toz (powder)

3x33g toz (powder),

difiye cam iyonomer simanlarin(RMCIS) tire-
tilmesi icin, geleneksel CiS’'lar rezin, suda ¢o-
ztinebilen baslaticilar ve aktivatorlerle birles-
tirilmistir. Bu simanlar sadece tipik asit-baz
reaksiyonu ile degil ayni zamanda kompozit
rezin gibi fotokimyasal polimerizasyonla sert-
lesir (31,32). icerigindeki rezin monomerler
nedeniyle RMCIS’lar baslangicta monomerle-
rin polimerize olmasi icin 1sik veya kimyasal
aktivatorler kullanilarak sertlestirilir. Polialke-
noik aside sinirli miktarda rezin ilave edilme-
sine ragmen, rezin monomerlerin polimeri-
zasyonu asit-baz reaksiyonunu, florid salin-
masini veya karboksil gruplarinin metale ve
dis ylizeyine selasyonunu engellemeden
RMCIS’larin baslangic sertlesmesini hizlandi-
rir (25). Bu simanlarin tek pasta, cift pasta ve
kapstiller seklinde satilmasi karistirma islemi-
ni basitlestirmis ve daha uygun o¢lgtde ve tek-
rarlanabilir siman karisimi elde edilmesini
kolaylastirmistir (33,34).

Rezinle gliclendirilmis cam iyonomer si-
manlar mikemmel sertlik, mine ve metale
daha iyi baglanma ve nemi daha iyi tolore et-
me gibi olumlu 6zelliklerinden dolayr gele-
neksel CiS’lara cok iyi bir alternatif olabilir
(34-36). Ayrica, bu simanlar dayaniklihigini
kaybetmeden florid alip salabilir, boylece sa-
bit tedavi sirasinda minenin demineralizasyo-
nunu Onleyebilirler (31,32). Karsilagtirmali
bir calisma florid icerikli RMCiS'nin cinko
fosfat siman ve kontrol grubuna gore daha az
demineralizasyona yol actigini gostermistir
(37). Bu tip simanlarin istenmeyen o6zellikleri
ise, baglanmasini zayiflatan sertlesme sirasin-
da nemden kolay etkilenmesi ve kirilgan ol-
masidir (15,38). Ancak, RMCiS’larla yapilan
bir calismada tukirik kontaminasyonunun
aslinda baglanma direncini artirdigi rapor
edilmistir (39). Laboratuar ¢alismalarinda
RMCiS’larin baglanma direnci geleneksel
cam iyonomerlere gore daha yiksek bulun-
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by resin, water-soluble initiators and activa-
tors. These cements set not only by the typi-
cal acid-base reaction, but also by a photoc-
hemical polymerization like composite resin
(31,32). With the addition of resin mono-
mers, RMGICs are initially hardened with the
use of either light or chemical activators to
polymerize the monomers. Although a limi-
ted amount of resin is added to the polyalke-
noic acid, polymerization of the resin mono-
mers accelerates the initial hardening of
RMGICs without interfering significantly with
the acid-base setting reaction, the fluoride re-
lease or the chelation of carboxyl groups to
metal and tooth surfaces (25). Marketing the-
se cements as 2-paste, 1-paste and encapsu-
lated formulations is simplified mixing proce-
dures and facilitated a more consistent and
reproducible cement mix (33,34).
Resin-reinforced glass-ionomer cements
may be superior alternative to traditional
glass ionomer cements, because of favorable
characteristics, including excellent hardness,
better adherence to enamel and metal and
greater tolerance of moisture (34-36). In addi-
tion, they can take up and release fluoride
without losing cement strength, so these pro-
ducts might prevent enamel demineralization
during fixed appliance therapy (31,32). A
comparative study showed that the fluoride-
containing RMGIC demonstrate less demine-
ralization than zinc phosphate and control
groups (37). The unfavorable properties of
RMGICs include brittleness and susceptibility
to attack by water during setting, resulting in
a weaker bond (15,38). However, a previous
study with RMGICs reported that saliva con-
tamination actually improved the shear bond
strength (39). The bond strength of resin mo-
dified GICs is reported that superior to con-
ventional GICs in the laboratory investigati-
ons (22,33,40), but no significant difference
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Tablo 3. Rezin modifiye cam

iyonomer simanlar.

Table 3. Resin modified glass

272

ionomer cements.

mustur (22,33,40) ama yapilan klinik bir ¢a-
lismada basarisizlik oraninda belirgin fark
gorilmemistir (1) (Tablo 111).

Asit-modifiye Kompozit Rezin Simanlar

Poliasit-modifiye kompozit rezinler, yani
kompomerler, rezinlere ciiriik 6nleme ve kar-
boksil selasyonu ozelliklerini kazandirmak
icin gelistirilmistir. Bu simanlarin yapisi ve fi-
ziksel ozellikleri kompozitlere oldukca ben-
zer. Ayrica flor salma 6zelligine de sahiptir
(6). Kompomerler iyonlarina ayrilabilen alu-
minosilikat cam ve isikla aktive olan konvan-
siyonel rezin monomerler iceren tekli bir sis-
temdir. Sertlesme sirasinda, metakrilat grup-
lari 1sikla aktive edilen serbest radikal poli-
merizasyonu olusur, asit-baz reaksiyonu ol-
maz. Kompomerlerin iceriginde alkali cam ve
asidik karboksil gruplari vardir, ama ortamda
su olmadigi icin asit-baz reaksiyonu olusmaz.
Ancak, sertlesmis polimer igerisine su alinir
ve bu durum flor ve diger remineralize edici
diger iyonlarin salinmasini saglar (25). Hidro-
jellerin olmamasi iyon resarjini sinirlamasina
ragmen, sertlesmis siman topikal floru alip
tekrar salabilir. Kompomerlerin flor salimi ve
antimikrobiyal aktiviteleri geleneksel ve hib-
rid CiS’'lardan daha azdir (6,41,42) Ayrica
CiSlar kompomerlere oranla daha az mine
demineralizasyonuna yol agmaktadir (43).

Kompomerler herhangi bir asit icermedik-
leri icin ytizeylere kimyasal olarak baglan-
mazlar. Tutuculuklari esas olarak rezin ade-
zivlerdeki gibi kuru ylzeylerle fiziksel bag-
lanma yoluyla olur (1). In vitro testlerde bu si-
manlar cinko fosfat veya geleneksel CiS’lara
oranla belirgin olarak daha yiiksek baglanma
direnci gostermistir (22,35,44). Ayrica bandin
ic ylzeyine kumlama yapilmasi(microetc-
hing) baglanma direncini daha da artirmistir
(44). Aym calismada, poliasit modifiye kom-
pozit rezin kullanildiginda nem kontroliiniin
cok onemli oldugu rapor edilmistir (44). An-
cak yapilan bir klinik calismada geleneksel
CiS, RMCIS ve PMKR arasinda bantlarin kop-
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in failure rates was found in a clinical study
(1) (Table 111).

Acid-modified Composite Resin Cements

Polyacid-modified composite
known as compomers, were developed to
compose the features of caries inhibition and
carboxyl chelation into resins. This material
has a structure and physical properties simi-
lar to those of composites. It also has the abi-
lity to release fluoride (6). Compomers are
single-component systems containing ion-le-
achable aluminosilicate glass and light-acti-
vated conventional resin monomers. During
setting, there is light-activated free radical
polymerization of methacrylate groups, not
an acid-base reaction. The alkaline glass and
acidic carboxyl components are incorporated
in compomers, but there is no acid-base set-
ting reaction because water is absent from
the composition. However, water sorbs into
the set polymer and this allows fluoride and
other remineralizing ions release (25). Altho-
ugh the absence of hydrogels restricts ion
recharging, the set material can take up and
re-release topical fluoride. Its fluoride relea-
sing is less than those conventional and
hybrid GICs (6, 41,42). Also GICs cause less
enamel demineralization compared with the
compomers (43).

Compomers do not adhere chemically the
surfaces because they do not have any polya-
cid components. Their retention is primarily
due to physical interaction with dry surfaces
like resin adhesives (1). In vitro testing, these
cements have demonstrated significantly
greater bond strengths relative to traditional
GICs or zinc phosphate cements (22,35,44).
Also microetching of the inner band surface
further increased the bond strength (44). In
the same study; it was reported that moisture
control is critical when using a PMCR. (44)
However a clinical trial showed that there is
no significant difference in band failure rates
among a traditional GIC, a RMGIC and a
PMCR (1). Currently, no reports of randomi-

resins,

Uretici firma /
Manufacturer

isim / Brand Name

Ticari Formu / Commercial Form

Multi-cure
GC Fuji ORTHO

GC Fuji ORTHO LC

GC Fuji ORTHO
Caps

3M, Unitek
GC Europa/Minerva
GC Europa/Minerva

GC Europa/Minerva

359 toz (powder), 254 likit (liquid)
409 toz (powder), 2x6ml likit (liquid)
15g toz (powder), 6ml likit (liquid)

50 kapsll (capsules)
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Ortodontik Bant Simanlar
Orthodontic Banding Cements

Uretici firma /

isim / Brand Name Manufacturer Ticari Formu / Commercial Form
Transbond plus 3M, Unitek 5x4g siringa (syringes)
Band-Lok Reliance 4x6g, ikili pasta (two paste)
Ultra Band-Lok Reliance 6x5g siringa (syringes)

Ideal T.0.C. 48g, ikili pasta (two paste)

ma oranlari agisindan belirgin bir fark olma-
digi gosterilmistir (1). Bugtine kadar bu si-
manlari kendinden 6nceki benzerleriyle kar-
stlastiran kontrollt calismalar yapilmamustir.
Bant kopma tipi degerlendirildiginde, bu si-
manlar CiS’larin aksine siman-mine ara ytize-
yinden ayrilir ve bu durum mikro-sizintiya ve
bant altinda demineralizasyona yol acabilir
(1,45) (Tablo 1V) (Sekil I).

SONUC

Bu derleme ortodontide bant yapistirilma-
st icin kullanilan mevcut simanlar hakkinda
bilgi vermeye calismistir. Secim burada belir-
tilen avantajlar, dezavantajlar ve tabi-
i ki klinik tecriibelerini degerlendirerek karar
verecek olan hekime kalmistir.

O AquaCem

W Watercem
Hideal

O Ultra band lok
® Band lok

H Transbond plus
O Fuji LC Caps

o Fuji LC

® Fuji ortho

@ Multi cure

O CX Plus
OPrecedent

@ Ketac cem caps
@ Ketac cem

Maliyet /
Cost

n

zed trials exist that compare these cements
with their predecessors. When the mode of
band failure is evaluated, these cements tend
to fail at the cement-enamel interface in con-
trast to GICs, and this may be lead to micro-
leakage and demineralization under the
bands (1, 45) (Table IV) (Figure I).

CONCLUSION

This review tried to inform currently ava-
ilable cements that can be used for orthodon-
tic banding purpose. The choice should be
made by clinicians considering advantages
and disadvantages as stated in the article, and
of course their clinical experience.

KAYNAKLAR/REFERENCES

1. Fricker JP. A 12-month clinical comparison of
resin-modified light activated adhesives for the
cementation of orthodontic molar bands. Am
Orthod Dentofacial Orthop 1997: 112;239-243

2. Millett DT, Hallgren A, Fornell AC, Robertson M.
Bonded molar tubes: a retrospective evaluation
of clinical performance. Am ] Orthod
Dentofacial Orthop 1999; 115:667-74

3. Ogaard B. Prevalence of white spot lesions in
19-year olds: a study on untreated and
orthodontically treated persons 5 years after
treatment. Am J Orthod Dentofacial Orthop.
1989;96:423-427

4. Artun J, Brobakken BO. Prevalence of carious
white spots after orthodontic treatment with
multibonded appliances. Eur ] Orthod.
1986;8:229-234

5. Ogaard B, Rolla G, Arends J. Orthodontic
appliances and enamel demineralization. Part I.

Turkish Journal of Orthodontics 2009;22:267-274

Lesion development. Am J Orthod Dentofacial
Orthop. 1988;94:68-73

6. Anusavice K]J. Phillips
materials.  10th  ed.
Saunders;1996

7. Norris DS, Mclnnes-Ledoux P, Schwanninger B,
Weinberg R. Retention of orthodontic bands
with new fluoride-releasing cements. Am
Orthod. 1986;89:206-11

8. Maijer R, Smith DC. A comparison between zinc
phosphate and glass ionomer cement in
orthodontics. Am | Orthod Dentofacial Orthop
1988;93:273-79

9. Gorelick L, Geiger AM, Gwinnet AJ. Incidence
of white spot formation after bonding and
banding. Am J Orthod 1982; 81: 93-98

10. Mizrahi E. Surface distribution of enamel
opacities following orthodontic treatment. Am )
Orthod 1983; 84: 323-331

science of dental
Philadelphia:  WB

Tablo 4. Poliasit modifiye

kompozit rezinler.

Table 4. Polyacid modified

composite resins.

Sekil 1: Ilgili iiriinlerin maliyet
analizi. Net gramajlar Tablo II,

III ve IV’de verilmistir.

Figure 4: Cost analysis of
related products. Net weights
of related products are listed
in tables II, IIT and IV.

273



274

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sadowsky PL, Retief DH. A comparative study of
some dental cements used in orthodontics.
Angle Orthod 1976; 46: 171-181

Rezk-Lega F, Ogaard B, Aends J. An in vivo study
on the merits of two glass ionomers for the
cementation of orthodontic bands. Am J Orthod
Dentofacial Orthop 1991;99: 162-7

Foley T, Aggarwal M, Hatibovic-Kofman S. A
comparison of in vitro enamel demineralization
potential of 3 orthodontic cements. Am J Orthod
Dentofacial Orthop 2002; 121:526-30

Prosser HJ, Powis DR, Brant P, Wilson AD.
Characterization of glass-ionomer cements. 7.
The physical properties of current materials. )
Dent 1984;12: 231-40

Norris SD, Mclnnes-Ledoux P, Schwaninger B,
Weinberg R. retention of orthodontic bands with
a new fluoride relesing cement. Am J Orthod
1986; 89:206-11

Rich JM, Leinfelder KF, Hershey HG. An in vitro
study of cement retention as releated to
orthodontics. Angle Orthod 1975;45:219-25

Wilson AD, Kent BE. A new translucent cement
for dentistry: the glass ionomer cement. British
Dent ) 1972; 132: 133-35

Johnson N. Current products and practice-
Orthodontic banding cements. ] Orthod 2000;
September: 283-284

Durning P, McCabe JF, Gordon PH. A laboratory
investigation into cements used to retain
orthodontic bands. British J Orthod 1994; 21:
27-32

Mizrahi E. Glass ionomer cements in
orthodontics- an update. Am | orthod Dentofac
Orthop 1988; 93: 505-507

Stirrups DR. A comparative clinical trial of a
glass ionomer and a zinc phosphate cement for
securing orthodontic bands. British ] Orthod
1991; 18: 15-20

Millet DT, Kamabhli K, McColl J. Comparatively
laboratory investigation of dual-cured vs.
conventional glass ionomer cements for band
cementation. Angle Orthod 1998; 68:345-50

Hamula W, Hamula D, Brower K. Glass ionomer
update. ] Clin Orthod 1993; 27: 420-5

White LW. Glass ionomer cements. | Clin
Orthod 1986; 20: 387-91

Ewoldsen N, Demke RS. A rewiev of orthodontic
cements and adhesives. Am ] Orthod
Dentofacial Orthop 2001;120:45-8

McNab M, Doubleday D, Devine D, Wood D.
Investigation into antimicrobial activity of
orthodontic cements against oral pathogenic
bacteria. ] Dent Res 2001;120:45-8

Ribeiro J, Ericson D. In vitro antibacterial
microbial effect of chlorhexidine added to glass-
ionomer cements. Scand J Dent Res 1991; 99:
533-40.

Millet DT, Doubleday B, Alatsaris M,Love ).
Chlorhexidine-modified glass ionomer for band
cementation? An in vitro study. J Orthod
2005;32: 36-42

Voss A, Hickel R, Molkner S. In vivo bonding of
orthodontic  brackets with glass-ionomer
cements. Angle Orthod 1993; 63:149-53

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44.

45.

Karan, Toroglu

O’Reilly MM, Featherstone JDB.
Demineralization and remineralization around
orthodontic appliances: an in vivo study. Am ]
Orthod Dentofacial Orthop 1987;92:33-40

Sidhu SK, Watson TF. Resin-modified glass
ionomer materials: a status report for the
American Journal of Dentistry. Am ] Dent 1995;
8:59-66

Millet DT, Gordon PH. The performance of first
molar orthodontic bands cemented with glass
ionomer cement- a retrospective analysis. Br ]
Orthod 1992; 19:215-220

Millet DT, Duff S, Morrison L, Cummings A,
Gilmour WH. In vitro comparison of orthodontic
band cements. Am ] Orthod Dentofacial Orthop
2003;123:15-20

Komori A, Kojima I. Evaluation of a new 2-paste
glass ionomer cement. Am ] Orthod Dentofacial
Orthop 2003;123:649-52

Mennenmeyer VA, Neuman P, Powers JM.
Bonding of hybrid ionomers and resin cements
to modified orthodontic band materials. Am |
Orthod Dentofacial Orthop 1999;115:143-7

Wilson AD. Resin-modified glass-ionomer
cements. Int J Prosthodont 1990;3:425-9

Foley T, Aggarwal M, Hatibovic-Kofman S. A
comparison of in vitro enamel demineralization
potential of 3 orthodontic cements. Am ] Orthod
Dentofacial Orthop 2002;121:526-30

Ashcraft DB, Staley RN, Jakobsen JR. fluoride
release and shear bond strengths of three light-
cured glass ionomer cements. Am J Orthod
Dentofacial Orthop 1997; 111: 260-5

Cacciafesta V, Jost-Brinkmann PG, Subanberger
U, Miethke RR. Effects of saliva and water
contamination on the enamel shear bond
strength of a light-cured glass ionomer cement.
Am J Orthod Dentofacial Orthop 1998; 113:
402-7

Millet DT, Cummings A, Letters S, Roger E, Love
J. Resin-modified glass ionomer, modified
composite or conventional glass ionomer for
band cementation?- an in vitro evaluation Eur J
Orthod 2003; 25: 609-614

Gillgrass TJ, Millett DT, Creanor SL, MacKenzie
D , Bagg J , Gilmour WH, Foye RH. Fluoride
release, microbial inhibition and microleakage
pattern of two orthodontic band cements. ] Dent
1999; 27: 455-461

. Kuvvetli SS, Tuna EB, Cildir SK, Sandalli N,

Gencay K. Evaluation of the fluoride release
from orthodontic band cements. Am ] Dent
2006; 19:275-8

VanMiller EJ, Donly KJ. Enamel demineralization
inhibition by cements at orthodontic band
margins. Am J Dent 2003;16:356-8

Aggarwal M, Foley TF, Rix D. A comparison of
shear-peel band strengts of 5 orthodontic
cements. Angle Ort 2000;70: 308-316

Gillgrass TJ, Benington PCM, Millet DT, Newell
J, Gilmour WH. Modified composite or
conventional glass ionomer for band
cementation? A comparative clinical trial. Am J
Orthod Dentofacial Orthop 2001; 120: 49-53

Tiirk Ortodonti Dergisi 2009,22:267-274




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 250
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 250
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


