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GiRis

Ortodontik tedavi goren hastalar tedavide
kullanilan  apareylerden  dolayr  dis
temizliklerini saglamada gucluk cekerler.
Braketlerin  etrafinda  olusan mine
demineralizasyonlari ortodonti hastalarinda
stk karsilasilan  komplikasyonlardandir (1).
Artmis plak formasyonu ve eslik eden
bakteriyel asit tiretimi braketlerin kenarinda
mine demineralizasyonuna neden olur (2).
Bu demineralizasyonlar temel olarak
Streptococus mutans’la iliskili lezyonlardan
olusur (3). Ortodontik tedavi goren
hastalarda bu bakterilerin tukriik ve plak
seviyelerinde 6nemli bir artis vardir (4,5).
Sabit apareyler kullanan hastalardaki yeni
demineralizasyon prevalansi %15 den %70’e
kadar degisen araliklarda bildirilmistir (6,7).

Curtk baslangic lezyonlari braketlerin
etrafinda in vivo olarak dordiincti haftadan
sonra gosterildigi icin, ortodontik tedavi
stiresince  demineralizasyonun azaltilmasi
ve/veya onlenmesi icin gerekli yontemlerin
bulunmasi son derece onemlidir (8). Flor,
bugiine kadar en cok bilinen antikaryojenik
ajandir (8). Florun antikaryojenik etkisinde
bircok mekanizma rol oynar. Bunlar icinde
demineralizasyonun inhibisyonu, reminera-
lizasyonun artirilmasi, plak olusumunun
engellenmesi ve mikrobiyal artisin  ve
metabolizmanin durdurulmasi sayilabilir (9).
Florun bakteriyel metabolizma ve dental plak
asiditesini  engelleyebilme  mekanizmasi,
bakteriyel kolonizasyonun yani sira glikolitik
enzim enolazin ve proton salimimi yapan
ATPaz’in inhibisyonunu icerir. Plak olusumuyla
ilgili enzimler olan asit fosfataz, pirofosfataz,
peroksidaz  ve katalaz enzimleri flor
iyonlarindan etkilenebilmektedir (10).

Flor seviyesi bakteriyel biyiimeyi, dental
plak kompozisyonunu ve asit dretimini
azaltabilir (9). Resin kompozitler, inorganik
tuzlar, ince cam partikiilleri veya organik flor
gibi bircok formda flor igerebilir. Bu ylzden,
sadece flor miktari degil, ayni zamanda florlu
doldurucularin  parcacik boyutu ve tipi,
rezinin tipi, silan uygulamasi ve porozite de
flor salintmina katkida bulunan 6nemli
faktorlerdir (11,12). Bundan baska, flor
salinimi polimer matriksin hidrofilitesi ve asit
karekteri ile artar (9,13).

Direkt Kontakt Testi (DKT) bilesenlerinin
cozundrlik ve dagilabilirligine bakmaksizin

Oztiirk, Toy, Arslan, Hatunoglu

INTRODUCTION

Patients generally have difficulties in
maintaining adequate oral hygiene with
orthodontic appliances. Demineralization of
the enamel surface adjacent to the
orthodontic brackets is a common adverse
effect of orthodontic treatment (1). Increased
plaque formation and the concomitant
bacterial acid production result in enamel
demineralization adjacent to the brackets (2).
This enamel demineralization consists
principally of Streptococcus mutans-
associated lesions (3) There is a significant
increase in the salivary and plaque levels of
these bacteria in patients undergoing fixed
appliance treatment (4,5). The prevalence of
new demineralizations among orthodontic
patients with fixed appliances is reported to
range from 15% to 75% (6,7).

Because caries lesions have been
demonstrated in vivo around the brackets
after only 4 weeks, finding methods of
reducing and preventing demineralization
during orthodontic treatment is important (8).
Fluoride is the most anticariogenic agent
known to date (8). A variety of mechanisms
are involved in the anticariogenic effects of
fluoride, including the inhibition of
demineralization, the enhancement of
remineralization, the prevention of pellicle
and plaque formation, and the inhibition of
microbial growth and metabolism (9). The
mechanisms by which fluoride may interfere
with bacterial metabolism and dental plaque
acidogenicity include the inhibition of the
glycolytic enzyme enolase and the proton-
extruding ATPase as well as bacterial
colonization and competition (10).

Fluoride levels may reduce bacterial
growth, dental plaque composition and acid
production (9). Resin composites may
contain fluoride in a variety of forms, such as
inorganic salts, leachable glasses or organic
fluoride. Thereby, not only the amount of
fluoride, but also the type and particle size of
the fluoridated filler, the type of resin, silane
treatment and porosity might be important
factors contributing to fluoride release
(11,12). Moreover, fluoride release increases
with the hydrophicility and the acid
character of the polymer matrix (9,13).

The  direct contact test (DCT)
quantitatively measures the effect of direct
and close contact between the test
microorganism and the tested materials,
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test materyali ile incelenen mikroorganizma
arasindaki direk ve yakin kontak etkisini nicel
olarak 6lcmeye yarar (14).

Farkli rezin materyallerinin antibakteriyel
ozellikleri birkag arastirmada belirlenmistir (15,
16-18). Flor salimimi yapan ortodontik kompo-
zitlerin antibakteriyel ozelliklerini inceleyen bir
arastirmayoktur. Bu calismanin amaci flor
salinimi yapan (g farkli ortodontik kompozitin
antibakteriyel etkilerini DKT ile incelemektir.

GERECLER ve YONTEM

Calismada kullanilan flor salinimi yapan
kompozitler ve kontrol materyali Tablo 1’de
gosterilmistir.  Streptococcus mutans (Refik
Saydam National Public Health, 676) deney
tasarimina gore orneklere uygulanmadan
once, 37°C'de 48 saat sureyle 0,5%
Bacitracin iceren “brain hearth infusion”
(BHI) besi yerinde dondurulmus kiiltirlerden
aerobik olarak tretilmistir.

DKT (14) 96 kuyucuklu kilttur kabinda
bakteri biylimesinin turbidometrik olarak
belirlenmesine dayanir (96-well, flat-bottom
Nunclon; Nunc, Kopenhag, Danimarka). Her
bir kuyucuktaki biiytime kinetigi, 1s1 kontrolli
spektrofotometre cihazi (pquant, Bio-Tek
Instruments Inc. Winooski VT, ABD)
kullanilarak 650 nm dalga boyu diizeyinde
her 30 dakikada bir devamli olarak
kaydedilir. Her bir kuyucukta, kiltir kabr dik
yonde tutularak (yani kaltir kabinin yiizeyi
vere dik olacak sekilde) yan ylzeyler test
materyali ile kaplanir.

Arastirmamizda, isikla sertlesen primer
(Transbond  Plus Paste ile kullanilan
Transbond Plus Self Edge Primer (3M Unitek,
Monrovia, ABD) fircayla kuyucuklarin yan
duvarina sirildii. ince bir film tabakasi
olmasina dikkat edildi. Sonra dizgin bir
ylizey alani saglamak icin mikrobrush ile
ince bir adesiv katmani uygulandi. Bu
calismada Kalzinol (¢inko oksit ojenol siman)
kontrol materyali olarak kullanildi. Test
ornekleri dretici firmanin onerilerine tama-
men uygun olarak karistinildi, sertlesmeye
birakildi veya 1sikla sertlestirildi. Kuyucuk-
larin yan duvarlari boyunca isik gecisini
engelleyerek hatali okumalara sebep olacagi
icin, materyalin  kuyucuklarin  altina
akmamasi icin son derece dikkatli davranildi.
10pL bakteri stspansiyonu her bir Ornege
yerlestirildi ve dik konumda 37°C’de nemli
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regardless of the solubility and diffusibility of
their components (14).

Antibacterial properties of different resin
materials have been identified in a several
investigations (15,16-18). There have been
no studies that investigated the antibacterial
effects of fluoride releasing orthodontic
composites. The purpose of the present study
was to asses and compare the antibacterial
effects of 3 different fluoride-releasing
orthodontic composites using the DCT.

MATERIALS and METHODS

The fluoride-releasing composites and
control material used in this study are shown
in Table 1. Streptococcus mutans (Refik
Saydam National Public Health, 676) was
grown aerobically from frozen stock cultures
in brain hearth infusion (BHI) broth
containing 0.5% Bacitracin for 48 hours at
37°C before applying it to the specimens
according to the experimental design.

The DCT (14) is based on the
turbidometric determination of bacterial
growth in 96-well microtitre plates (96-well,
flat-bottom Nunclon; Nunc, Copenhagen,
Denmark). The kinetics of the outgrowth in
each well was recorded continuously at 650
nm every 30 minutes, using a temperature-
controlled spectrophotometer (pquant, Bio-
Tek Instruments Inc., Winooski VT, USA). In
all the wells, the sidewall was coated with
the tested material while the plate was held
vertically (i.e. the plate’s surface was
perpendicular to the floor).

In our study, light-cured primers
(Transbond Plus Self Etch Primer used with
Transbond Plus Paste) were brushed on and
applied to the sidewalls of the wells. Care
was taken to have a thin film thickness. A thin
coat adhesive was applied with a micro
brush to ensure a uniform surface area. In this
study Kalzinol (Zinc-oxide Eugenol cement)
was used as a control material. The test
samples were mixed, and were allowed to
set, or else were light polymerized in strict
compliance  with the manufacturers’
recommendations. Special care was taken to
avoid the material’s flow to the bottom of the
well, which would interfere with the light
path through the microplate well and would
result in a false reading. A 10pL bacterial
suspension was placed on each sample and
incubated in a humid atmosphere at 37°C for
one hour while the plate remained in a
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Tablo 1. Calismada
kullanilan ortodontik

materyaller.

Table 1. Orthodontic

materials used in this study.
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ERT Kafile
. " i Uretici firma /
Marka/ Brand Igerik/ Comy Ki sim/ Cl numarasi / Lot
4 Manufacturer number
. Bisphenol A Diglycidylmethacrylate. Urethane Dimethacrylate,
Light bond Triethyleneglycol Dimethacrylate, Hydrofluoride Methacrylate Reliance Ortho Prod. 0911076
Light Bond Inc., Itasca, IL, ABD /
Bisphenol A Diglycidylmethacrylate, Silica-crystalline, Silica, USA
Paste Fused Amorphous Silica, Sodium Fluoride 09066775
Methacryloy! Fluoride-MMA copolymer, 2-Hydroxyethyl- .
F bond Methacrylate, Silanated Colloidal Silica, Sodium Fluoride, Kuraray Medical Inc.,  00041C
Kurasper F Dimethacrylates Okayama,Japonya /
Japan
Paste Dimethacrylates, Silanated Barium Glass filler, Silica filler 00052B
Transbond plus Self- Water, Methacryloyl Phosphate Monomer, Phosphine Oxide, 361980
Etching Primer Fluoride Complex
Transbond Plus S\\ane—lreatedGQuartz, Glass reacledcwith Hydrolyzed Silane, i’\B/IDU/mLtJeSlfA Monrovia,
Polyethylene Glycol Dimethacrylate, Citric Acid Dimethacrylate
Transbond Plus Paste Oligomer, Silane-Treated Silica, Bisphenol A Diglycidyl Ether N104121
Dimethacrylate
Kalzinol (Zinc Powder Zinc Oxide, Zinc Acetate 0606000658

Oxide / Eugenol
Cement)

(Control) Liquid Eugenol, Olive Oil

Dentsply, Konstanz,
Almanya / Germany 0611001635

bir ortamda bir saat inkube edildi. Bu stire
zarfinda stispansiyon likitinin cogu buharlas-
tirlarak bittin bakteriler ve test materyalinin
yuizeyi arasinda direk kontak saglandi.

Bundan sonra her bir kuyucuga 220 pL
BHI besi yeri eklendi ve spektrofotometreye
yerlestirildi. Bakteri tiremesi 16 saat boyunca
her 30 dakikada bir, 650 nm diizeyinde optik
okuyucu ile otomatik olarak olgtlerek
kaydedildi. Deney tasarimina paralel olarak,
sayisal ve tekrarlanabilir tarzda, deney
sartlar altinda bakteriyel Gremeyi saptamak
icin kalibrasyon deneyleri yapildi (14).

istatistiksel Analiz

Her bir kuyucuk icin bakteriyel biyime
egrileri analiz edildi ve lineer regresyonu
y=ax+b denklemi kullanilarak hesaplandi. Bu
denklem ilgili buytime hiziyla iliskili egim
degerini sagladi.

Tum istatistiksel analizler SPSS 10.3
yazilim programi ile yapilmigtir (SPSS for
Windows 13.0; SPSS, Chicago, llionis, ABD).
Dort grubun herbiri icin ortalama, standart
sapma, minimum ve maksimum degerleri
iceren tanimlayici istatistikler hesaplandi.
Shapiro-Wilks’in normalite ve Levene’in
varyans homojenite testleri yapildi. Veriler
normal dagilim gosterdi ve gruplar arasinda
varyansin homojen oldugu gortldi. Veriler
tek yonli ANOVA testinin yani sira
Tamhane’in T2 ¢oklu karsilastirma testi ile
incelendi. Istatistiksel onem seviyesi P<0.05
olarak belirlendi.

BULGULAR

Kalibrasyon  deneyleri, sayisal ve
tekrarlanabilir  tarzda, kiltir  kabinda
bakteriyel tremenin izlendigini gostermistir.
Doksan alti  kuyucuklu kdltir kabinda
Streptococcus mutans buiytmesi Sekil 1’de

vertical position. During that time, most of
the suspension liquid evaporated, ensuring
direct contact between all bacteria and the
tested material surface. Then, 220 pL of BHI
broth was added to each of the wells and the
plate was placed in the spectrophotometer.

The bacterial outgrowth was estimated
after direct contact with the tested material
on the basis of the changes in the readings of
optical density at 650 nm, which were
recorded automatically by the spectrop-
hotometer every 30 minutes for 16 hours.
Parallel to the experimental setup, calibration
experiments were performed to establish
bacterial outgrowth under experimental
conditions in a quantitative and reproducible
manner (14).

Statistical Analyses

Bacterial growth curves for each well were
analyzed and a regression line on the
ascending linear portion of the curve was
calculated, using the equation y = ax + b.
This equation provided the value of the slope
corresponding to the growth rate.

All statistical analyses were performed
using the Statistical Package for Social
Sciences, version 13.0 for Windows (SPSS for
Windows 13.0; SPSS, Chicago, llionis, USA).
Descriptive statistics, including the mean,
standard deviation, minimum and maximum
values, were calculated for each of the four
gruops. Shapiro-Wilks normality and Levene’s
variance homogeneity tests were applied to
the data. The data showed normal distrubition
and there were homogeneity of variances
among the groups. The data were analyzed by
one-way ANOVA, as well as by Tamhane’s T2
multiple comparison test. The level of
significance was determined as P < 0.05.

Tiirk Ortodonti Dergisi 2011,;24:3-12
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ve Tablo 2’de sunulmustur. Biyume
egrisindeki her bir nokta Sekil 1’deki
herhangi bir zamanda her bir gruptaki 8
kuyucukta olctlen ortalama optik yogunlugu
verir. Her bir egri 16 saat icinde alinan 32
olcimu icerir. DKT sonuclarinin deger-
lendirilmesi dort grup arasinda istatistiksel
olarak anlamli farklar oldugunu ortaya
koymustur (F= 156,951, P= 0,000). Kontrol
materyali olan Kalzinol bakteri Gremesini
tamamen engellemistir (ortalama 0,01+
0,05). Coklu karsilastirma testi, Kalzinol ve
Transbond Plus (ortalama 0,12+0,17)
arasinda anlamli  bir fark olmadigini
gostermistir (P=0,509) Transbond Plus,
Kalzinol ile hemen hemen benzer etkinlik
sergilemistir (Sekil 1). Kurasper F (ortalama
0,73+0,06) ve Light Bond (ortalama
0,85+0,02) ise Kalzinol’le karsilastinldiginda
istatistiksel ~ olarak anlamli  bir fark
gdstermistir (P=0,000).

TARTISMA

Beyaz nokta lezyonlari sabit ortodontik
tedavi gormis hastalarin %50’ye yakininda
rapor edilmistir (6,19). Ortodontik tedavi
sonrasi  gortilen  demineralizasyonlarin
yuksek prevalansina braketlere bitisik
Streptococcus mutans sayisindaki artis sebep
olmaktadir (20). Bu arastirma, Transbond
Plus’in Streptococcus mutans Gremesini
inhibe ettigini gostermistir. Calismamizda
curagin birincil etiyolojik etkeni ve ctirtk
lezyonlarindan  siklikla  izole edilen
Streptococcus  mutans  deney  mikro-
organizmasi olarak kullanildi. Streptococcus
mutans dishekimliginde restoratif mater-
yallerin antimikrobiyal etkinliginin sinan-
masinda  yaygin  olarak  kullaniimistir
(14,21,22). Streptococcus mutans tiremesi bu
arastirmada DKT kullanilarak degerlendirildi.
Yapilan c¢alismalarda dental rinlerin
antibakteriyel etkinligi hem ayar difiizyon
testi (ADT) hem de DKT ile incelenmistir
(15,22-24). DKT dental drinlerin anti-
bakteriyel etkisini belirlemede ADT’ye gore
daha etkin bulunmustur (15).

Sabit apareylerle tedavi goren hastalarda
curik baslangic lezyonlarinin  gelisimini
engellemek icin alinacak onlemler, bant ve
braketlerin cevresinde olusan bakteriyel
plagin kontroltine ve agiz boslugunda sabit
bir flor seviyesi saglanmasina odaklanmustir

Turkish Journal of Orthodontics 2011,;24:3-12

RESULTS

The calibration experiments showed that
bacterial outgrowth in microtiter wells could
be monitored in a quantitative and
reproducible manner. The Streptococcus
mutans growth in a 96-well microtitre plate is
presented in Figure 1 and Table 2. Each point
on the growth curve in Figure 1 is the average
of the optic density measured in eight wells at
any given time. Each curve includes 32
measurements taken within 16 hours.

The evaluation of the results of the DCT
revealed that there were statistically
significant differences between the four
groups (F= 156,951, P= 0.000). The control
material  (Kalzinol) showed complete
inhibition of bacterial growth (mean
0.01+0.05). The multiple comparison test
indicated that there were no significant
difference in bacterial growth between
Kalzinol and Transbond Plus (mean
0.12+0.17) (P= 0.509). Transbond Plus
exhibited nearly similar effectiveness with
Kalzinol (Figure 1). Kurasper F (mean
0.73+0.06) and Light Bond (mean
0.85+0.02) showed statistically significant
differences (P= 0.000 ) compared to Kalzinol.

DISCUSSION

White spot lesions have been reported in
50% of the teeth treated with fixed
appliances and in up to 50% of the
orthodontic patients (6,19). The high
prevalence of post-orthodontic treatment
demineralizations is caused by the increase
of Streptococcus mutans adjacent to brackets
(20). This study demonstrated that Transbond
Plus inhibit Streptococcus mutans growth.
Streptococcus mutans, a primary etiologic
agent of caries and a frequent caries-lesion
isolate, was used as the test microorganism.
Streptococcus mutans has been widely used
for testing the antimicrobial activity of
restorative materials in dentistry (14,21-22).
Growth of the Streptococcus mutans was
evaluated in this study using the DCT. The
antibacterial activity of dental materials has
been intensively tested with both the agar
diffusion test (ADT) and DCT (15,22-24). The
DCT was found to be more effective in
detecting the antibacterial properties of
dental materials than ADT (15).

The approaches to inhibiting the
development of white spot lesions in patients
with fixed appliances have focused on
controlling the bacterial plaque around the
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Sekil 1. Streptococcus mutans
ve incelenen materyaller
arasinda direk kontak
sonrasi goriilen bakteriyel
lireme egrileri. Egriler
tizerindeki herbir nokta, 8
kuyucuktaki 650 nm
diizeyinde 6lgiilen ortalama

optik yogunlugu gosterir.

Figure 1. Growth curves of
bacterial outgrowth after
direct contact between
Streptococcus mutans and
tested materials. Each point
on the growth curve
represents the average
optical density measured at

650 nm in eight wells.

(25). Flor salinimi yapan bonding materyalleri
her gecen giin hizla gelismektedir. Flor salan
ortodontik kompozitlerin kopma dayanik-
lithgina etkileri, mine remineralizasyonu ve
flor salinim hizi  bircok arastirmada
degerlendirilmistir (1,26-29). Flor salinarak
olusan remineralizasyon o6nemlidir ancak
florun  antibakteriyel  ozelligi  curuk
olusumunu engellemede asil stratejidir (30).

Mine demineralizasyonunu 6nlemek icin
cesitli uygulamalar onerilmistir. Florlu dis
macunlari, agiz gargaralar, jel ve cilalar
dislere uygulanabilir veya flor salinimi yapan
simanlar, elastomerik halkalar ve zincirler
sabit aparey tedavisi stresince secilebilir
(31). Seppa ve ark (32) klinik bir calismada
topikal flor ajanlarinin mine deminera-
lizasyonunu  azalttigint  belirtmislerdir.
Duzenli flor cilalarinin uygulanmasi sonu-
cunda, braketlenmis st kesici diste lezyon
olusumu azalmistir (33). Ancak bunlar
buyik oranda hasta uyumuna baghdir ve
mine demineralizasyonuna karsi sadece
aralikli koruma saglarlar (34). Antimikrobiyal
ajan iceren yapistirma sistemleri incelenmis
(4,35,36), ancak bigiine kadar bu trtnler
piyasada yer bulamamistir (34).

Cam iyonomer simanlar, dentin bonding
sistemleri ve yapistirma ajanlart ADT
kullanilarak arastirilmistir. Cam iyonomer
simanlar ile belirgin antibakteriyel etki
gozlenirken, amalgam, kompozit, yapistirma
ajanlari ve bonding sistemleri bakteriyel
tremeyi etkilememistir (16). Davidovich ve

Oztiirk, Toy, Arslan, Hatunoglu

bands and brackets and the maintenance of a
constant fluoride level in the oral cavity (25).
Fluoride releasing bonding material has
increasingly been developed. The effects of
fluoridereleasing orthodontic material on shear
bond strength, enamel reminera-lization, and
the fluoride releasing rate were evaluated
(1,26-29). Remineralization by releasing of
fluoride is important, but the antibacterial
property of fluoride is a direct strategy for
eliminating the cause of dental caries (30).

Various applications have been proposed
to inhibit enamel demineralization. Fluori-
dated toothpaste, mouthrinse, gel and varnish
could be administered to the teeth, or fluoride
releasing cements, elastomeric modules and
chains could be chosen during fixed
appliance treatment (31). Seppa et al (32)
stated that topical fluoride agents decreased
enamel demineralization in a clinical trial.
The efficiency of regular application of
fluoride varnish appears to reduce lesion
formation on bracketed maxillary incisor
teeth (33) However they rely heavily on
patient compliance and provide only
intermittent protection against deminera-
lization (34). Bonding systems that contain
antimicrobial agents have been evaluated
(4,35,36), but to date, these products can not
take place in the market (34).

The antibacterial activity of several glass
jonomer cements, dentin bonding systems,
and luting agents were investigated using
ADT. Marked antibacterial activity was
shown with the glass ionomer cement,
whereas amalgam, composites, luting agents,
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Ortodontik kompozitlerin antibakteriyel etkileri
Antibacterial effects of orthodontic composites

One-Way Anova (Tamhane s T2)

Gruplar/ . Transbond Kurasper Light Kalzinol- : .

Kalzinol Kalzinol- Kalzinol-
Groups Plus Bond Traglsub:nd Kurasper F  Light-Bond
Ortalama +

SS/ Mean = 0.01£0.05 0.12+0.17 0.73x0.06 0.85+0.02 P=0.509 P=0.000" P=0.000"

SD

Tablodaki herbir sayi, ayni kiltir kabinda 8 ayri kuyucuktabakteriyel bakteriyel blyime egiminin ortalamasidir ([x10Z]=SD[x107])./ Each
number in table is mean ([x10°]=SD[x10°]) of slope of bacterial growth in 8 separate wells in same microtiter plate,

SS; standart sapma/ SD; Standard Deviation,
*, Istatistiksel 6nemli/* ; Statistically Significant

ark (17) in vitro olarak tG¢ cam iyonomer
simanin ve ¢inko oksit 6jenol simanin
antibakteriyel 6zelliklerini incelemisler ve bu
artinlerin hicbirinin test edilen bakterilerde
tireme gostermedigini bulmuslardir.
Feuerstein ve ark (18) 4 self etching adesiv
sisteminin (AdheSe, Adper Prompt L-Pop,
Clearfil Protect Bond ve Xeno Il
antibakteriyel o©zelliklerini DKT kullanarak
incelemisler ve test edilen tim adesivlerin 16
saat icinde Streptococcus mutans Uzerine
bakterosidal etki gosterdigini bildirmislerdir.

Ortodontik materyallerin antibakteriyel
ozellikleri sadece bir makalede arastirilmistir.
Matalon ve ark (23) geleneksel cam
iyonomer siman (CX-Plus), resinle
gticlendirilmis cam iyonomer siman (GC Fuji
Ortho LC), komposit resin (Transbond XT), ve
flor salan komposit resin (Transbond Plus)’in
antibakteriyel etkilerini DKT kullanarak
incelemiglerdir. GC Fuji Ortho LC ve
Transbond Plus 16 saat icinde antibakteriyel
etki gostermistir.  Matalon ve ark (23)'nin
calismasinda,  farkli  tipte  ortodontik
materyalleri (siman- kompozit ve flor salan
ve salmayan) karsilastinlmistir. Flor miktari,
tipi ve partikiil boyutu, rezin tipi, silan
uygulanmasi ve porozite flor salinimina
katkida bulunan 6nemli etkenlerden oldugu
icin  bizim ¢alismamizda flor salan
kompozitler  karsilastirilmistir -~ (11,12).
Kurasper F ve Light Bond antibakteriyel
etkinlik gostermemistir. Transbond Plus ile,
Matalon ve ark (23)'nin c¢alismasindakine
benzer bir etki bulunmustur.

Etkin flor salinim diizeyinin uzun sireli ve
tercihen sabit bir hizda olmasi 6nemlidir.
Salinan flor ilk giin en yuksek diizeye ulasir.
ikinci giin aniden diser ve (clincii guniin
sonuna kadar asamali olarak belirsiz bir
seviyeye duser (26,37). Baturina ve ark (38),
flor emdirilmis elastomerik halkalarin uzun
stireli dustuk doz flor salinimi saglayacagini
one strmdsttr. Ortodontik hastalarin her 30

Turkish Journal of Orthodontics 2011,;24:3-12

and bonding systems did not affect the
bacterial growth (16). Davidovich et al (17)
evaluated the antibacterial properties of
restorative materials (three glass ionomer
cements and a zinc-oxide eugenol cement) in
vitro and found that none of the tested
material showed bacterial growth in any of
the tested bacteria. Feuerstein et al (18)
examined the antibacterial properties of four
self-etching adhesive systems (AdheSe, Adper
Prompt L-Pop, Clearfil Protect Bond and
Xeno 1lI) using the DCT. All of the tested
adhesives had a bactericidal effect on
Strepptococcus mutans within 16 hours.

The antibacterial properties of orthodontic
materials were evaluated in only one study in
the orthodontic literature. Matalon et al (23)
evaluated the antibacterial properties of
conventional glass ionomer cement (CX-
Plus), resin forced glass ionomer cement (GC
Fuji Ortho LC), composite resin (Transbond
XT), and fluoride releasing composite resin
(Transbond Plus) using DCT. The authors
found that GC Fuji Ortho LC and Transbond
Plus showed their antibacterial properties in
16 hours.

In the Matalon et al (23) study, different
types of orthodontic materials (cement-
composite and both fluoride releasing and
not) were compared. Fluoride releasing
composites were compared in our study
because the amount of fluoride, type and
particle size of the fluoridated filler, the type of
resin, silane treatment, and porosity might be
important factors contributing to fluoride
release (11,12). Kurasper F and Light Bond did
not show antibacterial activity. Transbond Plus
showed antibacterial effects similar to those
demonstrated in the Matalon et al (23) study.

It is essential that the effective levels of
fluoride release are maintained for long
periods of time, preferably at a constant rate.
Fluoride released reaches the highest level on
the first day, then suddenly reduces on the
second day, and gradually decreases to
undetectable levels by the end of the third

=

Tablo 2. Biiyiime egrisinde
dogrusal boliimiin egimiyle
gosterilen bakteriyel

bliytime hizi.

Table 2. Bacterial growth
rate, as demonstrated by
slope of linear portion of

growth curve.
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ile 45 giinde bir kontrol randevulari oldugu
icin, ideal olarak bu flor uygulama yontemi
hastalarda uyum gereksinimini yok edecek
ve her randevuda flor uygulamasi
yenilenecektir.

SONUC

Bu calismanin smirlari iginde, Transbond
Plus gticli antibakteriyel etki gostermis,
ancak Light Bond ve Kurasper F bakteri
tiremesini engellememistir. incelenen mater-
yallerin uzun sureli antibakteriyel o6zellik-
lerini incelemek icin ileri calismalar
gereklidir.

TESEKKUR

Arastirmacilar, 3M Unitek, Reliance ve
Kuraray firmalarina test edilen drinleri
sagladiklari icin tesekkir eder.

Oztiirk, Toy, Arslan, Hatunoglu

day (26,37). Baturina et al (38) suggested that
elastomeric ligature ties (rings) impregnated
with fluoride would provide a long-term low-
dose fluoride release. Because orthodontic
patients have routine examining appoint-
ments every 30 to 45 days, ideally, this
method of fluoride delivery would eliminate
any need for patient compliance and would
replace fluoride at each orthodontic visits.

CONCLUSION

Within the limitations of this study,
Transbond Plus exhibited potent antibacterial
activity but Kurasper F and Light Bond did
not inhibit the bacterial growth. Further
studies are required to investigate the long-
lasting antibacterial properties of the tested
materials.
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