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GIRis

Sabit ortodontik tedavi sirasinda braketle-
rin etrafinda olusan demineralizasyon alanla-
ri hem hasta icin estetik problem teskil eden,
hem de hekim igin yapilan tedavinin basari-
sini etkileyen onemli bir problem olarak kar-
simiza ¢ikmaktadir. Ortodontik tedavi sirasin-
da kullanilan braketler ve atasmanlar plak bi-
rikimini arttiran retantif sahalar olusturdugun-
dan (1-3) bakterilerin hizli ve kolay kolonize
olmalarina, dolayisiyla da kisa stirede demi-
neralizasyon alanlari olusturmalarina neden
olmaktadir (2,4,5).

Ortodontik tedavi sirasinda meydana ge-
len bu demineralizasyon alanlarinin 6nlen-
mesinde floriirlt preparatlarin kullanimi 6ne-
rilmektedir (1,3,6-10). Ancak floriiriin hasta
kooperasyonu gerektiren gargara, jel veya
vernik gibi yontemlerle uygulanmasi demine-
ralizasyonu engellemede basari oranini azalt-
maktadir. Bu sebeple, son yillarda deminera-
lizasyon sorunu, hasta kooperasyonu gerek-
tirmeyen yontemlerle ¢oziimlenmeye calisil-
maktadir. Bu amacla cam iyonomer simanlar
ve floriir serbestleyen kompozit simanlar or-
todontide klinik kullanima sunulmustur. Bu
ozelligi tastyan yapistiricilar dustik konsan-
trasyonda, uzun siireli ve hasta kooperasyo-
nuna bagl olmaksizin florir serbestleme
ozelliklerinden dolayi diger ortodontik yapis-
tiricilara bir alternatif tegkil etmektedirler.
Gunumuzde bu sekilde pek ¢ok adeziv bu-
lunmasina ragmen yapilan uzun dénem kli-
nik calismalarinda bunlarin ¢ok da etkili ol-
madig gozlenmistir (11,12).

Son yillarda kullanilan bir diger yontem de
braketleme 6ncesi mine ylizeyine rezin yi-
zey koruyucu uygulanmasidir. Yapilan calis-
malarda rezin seal materyallerinin deminera-
lizasyonu 6nlemede anlamli sonuglar ortaya
koydugu gorilmiustir (13,14). Ancak Zachris-
son ve arkadaslari (15) 6zellikle kimyasal ola-
rak polimerize olan seal materyallerinin bir
takim dezavantajlari oldugunu ortaya c¢ikar-
mis ve ylizey koruyucu tabakasinda oksijen
baskilamasi nedeniyle tam olarak polimerize
olamayan katmanlar kaldigini tespit etmisler-
dir. Bu nedenle son vyillarda dretici firmalar,
doldurulmus rezinlerin gelistirilmesine agirlik
vermis ve oksijenin baskiladigi bir tabaka
olusturmayan seal materyallerini piyasaya
stirmuglerdir.

Bu calismanin amaci, tretici firmalar tara-

o
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INTRODUCTION

Demineralization of the tooth enamel ad-
jacent to fixed orthodontic appliances can
be an esthetic problem for the patient, as
well as a problem for the doctor that overs-
hadows the success of the treatment. Becau-
se of the difficulty in removing plaque aro-
und orthodontic appliances (1-3), bacteria
accumulate readily in these areas which de-
velops demineralization in a very short peri-
od of time (2,4,5).

Several fluoride regimens are suggested
in order to prevent these demineralization
lesions during orthodontic treatment (1,3,6-
10). However, application of fluoride by
methods which require patient compliance
like rinse, gel or varnish decreases the effec-
tiveness in preventing demineralization.
Therefore, glass ionomer cement and fluori-
de releasing resin are currently in clinical
use in orthodontics in order to reduce demi-
neralization by methods independent of pa-
tient compliance. The sealants which relea-
se fluoride constantly in low concentration
that do not require patient cooperation
constitute an alternative for other sealants in
orthodontics. Even though, there is a lot of
fluoride releasing bonding adhesives are in
use, long-term clinical studies have shown
that these were not much effective in pre-
venting demineralization adjacent to fixed
appliances (11,12).

Another method that is used recently is
the application of resin sealant on the ena-
mel surface prior to bracket placement. Se-
veral studies have proven that resin sealant
materials are effective in preventing demi-
neralization (13,14). On the other hand,
Zachrisson et al. (15) found that chemically
cured sealants have some disadvantages du-
e to oxygen inhibition of polymerization
when the sealant is in contact with the air in
a thin layer. Consequently, for the past years
manufacturers tried to develop the highly fil-
led resins and produced sealant materials
without an oxygen inhibition layer.

The purpose of this in-vitro study was to
evaluate the effects of two different seal ma-
terials, Pro Seal™ and BisCover™ LV on
enamel demineralization adjacent to ortho-
dontic fixed appliances.
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findan yan etkileri ortadan kaldirilmis iki
farkl rezin yizey koruyucu olan ProSeal™
ve BisCover™ LV’ nin ortodontik tedavi sira-
sinda braketlerin etrafinda olusan deminerali-
zasyon alanlarinin olusumu tzerine etkileri-
nin in-vitro olarak degerlendirilmesidir.

GERECLER ve YONTEM

Calismamizda, ortodontik tedavi amaciyla
cekilmis cuirtikstiz, minesinde catlak veya ki-
rik icermeyen 60 adet premolar disi kullanil-
mistir. Dislerin ytizeyindeki yumusak doku
kalintilari bir kiiret yardimiyla temizlenmis ve
% 0,1’lik timol soltsyonu icinde buzdolabin-
da saklanmistir. Deneye baglarken dislerin
mine ytzeyleri floriir icermeyen bir pomza
ile 10 saniye boyunca temizlenmis ve deioni-
ze su ile yikanmistir.

Elde edilen disler, iki calisma (ProSeal™
[Reliance Orthodontic Products, Itasca, lll,
ABD], BisCover™ LV [Bisco, Schaumburg,
Ill, ABD]) ve bir kontrol grubu (Transbond™
XT [3M/Unitek, Pucheim, Almanya]) olacak
sekilde yirmiserlik tg esit gruba ayrilmiglar-
dir. Dislerin bukkal ytizeyleri hem ytizey ko-
ruyucu materyalin uygulanabilmesi, hem de
klinik uygulamanin taklidi igin %37’lik fosfo-
rik asit kullanilarak 30 saniye sire ile tama-
men asitlendikten sonra, su ile yikanmis ve
hava ile kurutulmustur. Kontrol grubu olarak
kullandigimiz Transbond™ XT grubunda,
asitlenmis mine yuzeyi Uzerine yalnizca
Transbond™ XT primeri uygulanmis ve 20 sa-
niye sure ile polimerize edilmistir. Her iki ca-
lisma grubunda da asitleme islemlerinin ar-
dindan mine yiizeyine o calisma grubuna ait
yuizey koruyucu uygulamasi yapilmis ve 20
saniye polimerize edilmistir. Bu gruplarda
ProSeal™ ve BisCover™ LV'nin kullanim di-
rektiflerinde belirtildigi Gzere ayrica Trans-
bond™ XT primeri kullanilmamistir. Her tig
grupta da braketler, minenin orta 1/3’ltk kis-
mina ve disin uzun aksina paralel olacak se-
kilde Transbond™ XT ile yapistirilmistir. Bra-
ketlerin etrafindan tasan yapistirict madde bir
sond yardimiyla temizlendikten sonra Mec-
tron Starlight pS (Mectron s.p.a., Carasco,
italya) LED 1sik cihazi kullanilarak 20 saniye
polimerize edilmistir.

Uc grup halinde bulunan toplam altmis
adet braket uygulanmis dis, her biri igcinde 2
ml soltsyon bulunan cam esasli tiiplerde 30
glin stireyle demineralizasyon-remineralizas-
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MATERIALS and METHODS

Sixty non-carious extracted premolars
were collected and stored in %0.1 thymol
solution after the remaining soft tissue were
removed with a scaler. Before experimental
use the enamel surfaces were polished with
a nonfluoridated pumice and water for 10
seconds and rinsed with deionized water.

The teeth were allocated to three groups
of twenty as Pro Seal™ (Reliance Orthodon-
tic Products, Itasca, Ill) and BisCover™ LV
(Bisco, Schaumburg, Ill) as the study, and
Transbond™ XT (3M/Unitek, Pucheim, Ger-
many) as the control group. The buccal sur-
faces of the teeth in all groups were condi-
tioned with 37% phosphoric acid for 30 se-
conds followed by thorough washing and
drying. In the control group Transbond™ XT
primer was applied on the etched enamel
and polarized for 20 seconds. In both treat-
ment groups, ProSeal™ and BisCover™ LV
were applied to the etched enamel without
Transbond™ XT primer as recommended by
their manufacturers and light-cured for 20
seconds. Brackets were placed on the midd-
le third of the enamel and parallel to the
long axis with Transbond™ XT adhesive re-
sin. After removing any residual adhesive
around brackets with a dental scaler, the
specimens were light-cured for 20 seconds
with Mectron Starlight pS LED (Mectron
s.p.a., Carasco, ltaly).

All specimens were immersed separately
in 2 ml solution filled beakers were subjec-
ted to demineralization-remineralization
cycle for 30 days. The contents of deminera-
lization and remineralization solutions that
were used in this study are the same that
were used by Gillgrass et al (16). The pH of
the demineralization solution was 4,4 and
contained 2,2 mM Ca+2, 2,2 mM POy-, 50
mM acetic acid. The remineralization soluti-
on consisted of 20 mM NaHCOs3, 2,2 mM
NaH,PO,4, TmM CaCl, at pH 7. Likewise
Hu and Featherstone’s (17) study, teeth were
kept in remineralization solution for 17 ho-
urs and 6 hours in demineralization solution
in an incubator at constant temperature of
37°C. Specimens were rinsed with deioni-
zed water and dried slightly before they are
immersed to the next solution. In order to si-

o
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Sekil 1: Akrilik icerisine
gomiilmiis kesit 6rnegi ve
braket alt1 ve okliizal bélgede
mikrosertlik 6l¢timlerinin
yapildig pozisyonlar ve

derinlikler.

Figure 1: Half crown section
embedded in acrylic resin
and the underneath bracket
and occlusal region
indentations made by the

microhardness test.

yon siklusuna tabi tutulmuslardir. Calisma-
mizda kullanilan demineralizasyon ve remi-
neralizasyon soltsyonlarinin icerigi Gillgrass
ve ark.” nin (16) ¢alismalarinda kullandikla-
riyla aynidir. Demineralizasyon soltisyonu-
nun pH degeri 4,4 olup, 2,2 mM Ca+2, 2,2
mM POy4-, 50 mM asetik asit icermektedir.
Remineralizasyon soltsyonunun pH degeri
ise 7 olup, 20 mM NaHCOs3, 2,2 mM
NaH,PO4, TmM CaCl, icermektedir. Hu ve
Featherstone ‘un (17) calismasindakine ben-
zer sekilde disler bir giin icerisinde 17 saat
remineralizasyon, 6 saat de demineralizas-
yon soltisyonunda viicut isisini taklit edecek
sekilde 37°C’ de ettivde bekletilmislerdir. Sik-
lus sirasinda disler bulunduklari soltisyondan
digerine degistiriimeden 6nce deionize su ile
ytkanmis ve hafifce kurutulmustur. Demine-
ralizasyon soltisyonundan ¢ikarilan disler fir-
calama ile olusan mekanik abrazyonu taklit
etmek icin elde, firga (Oral B® ortho brush,
Procter & Gamble, Cincinnati, Ohio, ABD)
ile 30 saniye boyunca fircalanmistir. Agizda-
ki tikrtik akigini taklit etmek amaciyla da so-
ltsyonlar her giin yenilenmistir.
Calismamizda mine yiizeyindeki demine-
ralizasyon miktarinin belirlenmesi icin disle-
re kesit mikrosertlik testi uygulanmistir. De-
mineralizasyon-remineralizasyon siklusu ta-
mamlandiktan sonra dislere kesit mikrosertlik
testi uygulanabilmesi icin su sogutmali Bueh-
ler® mikrotom cihazi (Lake Bluff, lliniois,
ABD) ile braketin orta kismindan gegecek se-
kilde bukkolingual dogrultuda ikiye ayrilmis
ve sonrasinda dislerin kokleri ayrilmistir. Elde

mulate mechanical wear, the teeth were
brushed manually with a soft-bristled tooth-
brush for 30 seconds (Oral B® ortho brush,
Procter & Gamble, Cincinnati, Ohio) after
they were taken out from the demineraliza-
tion solution. Also, the solutions were chan-
ged every day in order to simulate the saliva
flow in the mouth.

In order to assess the mineral loss on the
enamel surface microhardness test was used
following the pH cycling study. The crowns
were separated from the roots and hemisec-
tioned vertically in the buccal-palatal direc-
tion, through the center of the bracket base
with a water-cooled Buehler® microtome
machine (Lake Bluff, Illiniois, USA). The half
crown sections were embedded in acrylic
resin so that the cut surface was exposed ac-
cording to the methods reported previously
(18,19) (Figure 1). Throughout the study
samples were kept in humid conditions to
avoid drying similar to the studies that have
been done before (20,21).

After serially polishing the specimens,
each lesion was assessed by microhardness
profiles across the cut surface with a micro-
hardness tester (Micromet 5114, Buehler®,
Lake Bluff, Illiniois, USA) fitted with a Vic-
kers diamond. Microhardness analyses were
done under a 200g load for 5 seconds like-
wise Moura et al (22). Thirty-five indentati-
ons were made in each half crown, in 7 po-
sitions and 5 depths. In the occlusal and cer-
vical regions, indentations were made un-
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edilen yarim kuronlar, bu konuda daha énce
yapilan calismalardaki gibi kesit ytzeyleri
acikta kalacak sekilde akrilige gomiulmdsler-
dir (18,19) (Sekil 1). Calismanin her asama-
sinda ornekler kurumayr énlemek amaciyla
daha once yapilan arastirmalara benzer sekil-
de nemli ortamda saklanmistir (20,21).

Orneklere diiz bir yiizey elde edilene ka-
dar sirali bir cilalama islemi uygulandiktan
sonra, Vickers ucu bulunan Buehler® Micro-
met 5114 (Lake Bluff, Illiniois, ABD) cihazi
ile mikrosertlik analizi yapilmistir. Olctimler
Moura ve ark.’nin (22) calismalarindaki yon-
teme benzer sekilde 5 saniye boyunca 200 gr
kuvvet uygulamasi ile yapilmistir. Her bir ya-
rim kuron tzerinde 7 pozisyonda ve 5 derin-
likte olmak tzere toplam 35 iz elde edilmis-
tir. Pozisyonlar dis yiizeyi boyunca, braket ta-
baninin ortasi, okliizal ve servikal kenarlari,
ve bu kenarlarin 100 pm ve 200 pum ilerisi
olarak belirlenmistir. Belirlenen her pozisyon
icin de dis ylizeyden i¢ kisimlara dogru ola-
cak sekilde 10, 20, 40, 70 ve 90 pm derinlik-
lerde olgtimler yapilmistir (Sekil 1).

—p—

derneath the bracket base, at the edge (Opm)
of the bracket base and at 100 and 200 pm
from it. In all these positions 5 indentations
were made at 10, 20, 40, 70 and 90 pm
from the external surface of the enamel (Fi-
gure 1).

Statistical calculations were performed
with the GraphPad Prism V3.00 program for
Windows (GraphPad Software Inc, San Die-
go, California, USA). Besides standard des-
criptive statistical calculations (mean and
standard deviation), one way ANOVA was
used in the comparison of groups, post Hoc
Tukey multiple comparison test was utilized
in the comparison of subgroups, repeated
measures ANOVA was employed in the as-
sessment of repeated values, post Hoc New-
man Keuls multiple comparison test was uti-
lized in the comparison of groups. Statistical
significance level was established at
p<0,05.

10 pm 20 ym 40 pym 70 ym 90 pm P
Braket alt/ 399,9+6,9 398,7+6,4 398,6+3,4 396,524 396,4+3,4 0,138
Under bracket
Okluzal 0/ 3107+34,2  3039:243  8069:30,8  3252:223  320,3:228 0,0001
Occlusal 0
Okliizal 100 /
PO 303,0+191 3257437 8239339  3242:195 33974327 0,002
Okliizal 200 /

Transbond 1221 290/ 307,0644,5 31641645  314,3:616  330,6:57,9  337,2:54,1 0,0001
Servikal 0/ 3009:22,3  802,3:247 3016258  B3174%31,4  316,5:26,7 0,001
Cervical 0
Servikal 100/ 287,1:39,5  807,2:434 3134348  B317,5:275  326,3:333 0,016
Cervical 100
Servikal 200 / 2843346  267,5:823  2985:511 3141611  3231457,3 0,045
Cervical 200
Braket alt/

e ot 3965:9,3  4017:288 4076333 4004466  387,74205 0,338
Okliizal 0/ 401,0£347  400,0£31,6  3953:10,1  400,3:230  397,428,9 0,83
Occlusal 0
Okliizal 100/ 3904186  3932:126  391,0:82 393,317, 1 395,2+7,5 0,244
Occlusal 100

Proseal  Oklizal 200/ 3887:6,2  888,8:70  389,3:6,5  388,1x129  389,5:122 0,984
Occlusal 200
Servikal 0/ 4019:37,9  399.9:325 8944138 3917152 391,3+7,7 0,663
Cervical 0
Servikal 100/ 37142546  401,2¢357  401,6:326 393,357 395,75,5 0,333
Cervical 100
Servikal 200/ 388,2:7,6 391,0£9,0 389,748 391,8+7,3 393,2+4,9 0,291
Cervical 200
Braket alty/
e ot 40651285  3962£167  3956£7,3 394,1:62  390,3:16,9 0,204
Okliizal 0/ 361,7+18,4 3556138  862,3:161  367,8:128  3747+159 0,001
Occlusal 0
Okliizal 100/ 3489:222  8553:334 8527254  354,2:180  363,2:285 0,114
Occlusal 100

BisCover  OKliizal 200/ 3426204  B47,2:279  3482:212  3533:253  360,5:20,5 0,002
Occlusal 200
Servikal 0/ 346,3:19,6  3487+187  3536£133  8626£207  3658+202 0,003
Cervical 0
Servikal 100 / 34504201  8459:229  349.4x219  3529:126  362,3:17,0 0,001
Cervical 100
Servikal 200 / 336,924,5  841,5:27,0 34461246  349,5:251  352,9:251 0,0001
Cervical 200
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Tablo I: Ug gruba ait braket
alt1, okliizal ve servikal
bolgede yapilan olctimlerin
derinliklere gore

kargilastirmasinin sonuglari.

Table I: The results of
comparison of the
measurements of underneath
the brackets, occlusal and
cervical regions of three

groups.
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Tablo II: 10 um igin yapilan
Tukey ¢oklu karsilastirma

testi sonugclari.
Table II: The results of the

post Hoc Tukey multiple

comparison test for 10 ym.

10

Acun, Nalbantgil, Arun

Okliizal 0/ Okliizal 100 /

Tukey Test

Okliizal 200 /

Servikal 0/ Servikal 100 / Servikal 200 /

Occlusal 0 Occlusal 100 Occlusal 200 Cervical 0 Cervical 100 Cervical 200

Transbond XT/ 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001
ProSeal
Transbond XT /
BiaGover LV 0,002 0,0001 0,025 0,003 0,01 0,0001
ProSeal /
BisConer LV 0,019 0,0001 0,003 0,0001 0,328 0,0001

Istatistiksel hesaplamalar Windows isletim RESULTS

sistemi altinda c¢alisan GraphPad Prisma
V3.00 bilgisayar programi (GraphPad Softwa-
re Inc, San Diego, California, ABD) ile yapil-
mustir. Verilerin degerlendirilmesinde tanim-
layic istatistiksel metodlarin (ortalama, stan-
dart sapma) yani sira, coklu gruplarin tekrar-
layan ol¢timlerinde tekrarlayan varyans ana-
lizi, grup karsilastirmalarinda Newman Keuls
coklu karsilastirma testi, gruplar arasi karsi-
lastirmalarda tek yonlt varyans analizi, alt
grup karsilagtirmalarinda Tukey coklu karsi-
lastirma testi kullanilmistir. Sonuclar, anlam-
lihk p<0,05 diizeyinde degerlendirilmistir.

BULGULAR

Derinlik icinde Yapilan Degerlendirmeler

Calismamizda dislerden alinan bukkolin-
gual kesitler tizerinde yapilan mikrosertlik 6l-
ctimlerinden elde edilen istatistiksel deger-
lendirmeler Tablo 1’de gorilmektedir. Var-
yans analizi sonuclarina bakildiginda, her bir
derinlikte okliizal ve servikal bolgelerdeki
grup ici dagilim homojenlik gostermis olup,
gruplar arasi fark istatistiksel olarak anlamli-
dir. Yapilan Tukey ¢oklu karsilastirma testleri-
nin sonuclarina gore, her derinlikte ayni ol-
mak tzere, ProSeal™ grubu degerleri her iki
grubun degerlerinden, BisCover™ LV grubu
degerleri de Transbond™ XT grubu degerle-
rinden yiksek ¢ikmistir (Tablo 2-6).

Derinlikler Arasi Yapilan

Degerlendirmeler

Braket altinda tim derinliklerde yapilan
Olctimlerin hem gruplar arasi, hem de grup
ici karsilastirlmasinda istatistiksel olarak an-
lamli bir fark saptanmamistir. Mikrosertlik
testi 6lctimlerinin, derinlikler arasi karsilasti-
rilmasinin sonuglari Tablo 1’de verilmistir.

ProSeal™ grubunda hem okliizal hem de
servikal bolgede yapilan él¢timlerin derinlik-
ler arasi degerlendirilmesinde istatistiksel ola-
rak anlamli bir fark bulunmamustir.

BisCover™ LV grubunda 10, 20 ve 40 pm
olctim sonuglari ile 70 ve 90 pm 6lgiim so-

o

Differences in the Depths

In our study the statistical differences of
microhardness tests that were applied on the
buccolingual surfaces of the teeth are seen
on Table 1. ANOVA showed that, in every
depth occlusal and cervical regions had a
homogenous distribution in each group. On
the other hand, statistically significant diffe-
rence was observed between the groups.
The results of the post Hoc Tukey multiple
comparison test reveal that, in every depth
values of ProSeal™ group are higher than
both of the other two groups, and values of
BisCover™ LV are higher compared to
Transbond™ XT group (Table 2-6).

Differences between the Depths

No statistically significant difference was
obtained between neither inter- nor intra-
group hardness profiles underneath the
brackets in every depth. According to com-
parison of both inter group and between
group evaluations at all depths underneath
bracket conditions. The comparison results
of microhardness measurements of the intra-
group depth values are given in Table 1.

No significant difference was observed
between the measurements of every depth
of the occlusal and cervical regions of Pro-
Seal™ group.

In the BisCover™ LV group, the differen-
ce between the results of 10, 20, 40 pm me-
asurements and 70 and 90 pm measure-
ments were statistically significant. Also, the
demineralization observed at the 10, 20 and
40 pm indentations were measured higher.

Likewise in the Transbond™ XT group,
demineralization measured higher in 10, 20
and 40 pm indentations.

DISCUSSION
The main causes of enamel demineraliza-
tion during orthodontic treatment are the

Tirk Ortodonti Dergisi 2009;22:5-15
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Tukev Test Okliizal 0 / Okliizal 100 / OKliizal 200/  Servikal0/  Servikal 100/ Servikal 200 /
Y Occlusal 0 Occlusal 100 Occlusal 200 Cervical 0 Cervical 100 Cervical 200
Transbond XT/ 0,0001 0,0001 0,001 0,0001 0,0001 0,0001
ProSeal

Transbond XT/ 0,0001 0.024 0,038 0,001 0,05 0,008
BisCover LV

ProSeal /

BisCover LV 0,001 0,038 0,075 0,0001 0,004 0,089

nuclart arasindaki fark istatistiksel olarak an-
lamli olup, 10, 20 ve 40 ym’de gozlenen de-
mineralizasyon miktari daha fazladir.

Benzer sekilde Transbond™ XT grubunda
da 10, 20 ve 40 ym’de gozlenen deminerali-
zasyon miktari daha fazla bulunmustur.

TARTISMA

Ortodontik tedavi sirasinda meydana ge-
len mine demineralizasyonunun ana etkenle-
ri minenin mineral icerigi, bakteri plaginin
kompozisyonu ve hastanin diyet icerigidir
(23). Demineralizasyonunun azaltilmasi, bu
etkenlerin etkilerinin azaltilmasina yonelik
calismalarla mumkin olabilmektedir. Hasta
kooperasyonunun gerektigi yontemler demi-
neralizasyon olusumunu engellemede ciddi
oranda bir basari saglayamadigindan (17,24),
son yillarda hasta kooperasyonundan bagim-
siz yontemler gelistirilmeye calisilmaktadir.
Mine ytizeyine ylizey koruyucu uygulanmasi
yontemi, hasta kooperasyonundan bagimsiz
olmasi ve klinikte uygulamasinin kolay olma-
st itibariyle son yillarda demineralizasyonun
engellemesinde tercih edilen bir yontemdir
(25,26). Yiizey koruyucunun demineralizas-
yonu engelleme kapasitesi, ytizey koruyucu-
nun kalinligr ve abrazyon direnci ile ilgilidir
(17). Daha once yapilan calismalarda, bazi
kimyasal sertlesen yiizey koruyucularin, poli-
merizasyon reaksiyonlarinin oksijen baskila-
masi nedeniyle tamamlanamadigi ve asitlen-
mis mine ylizeyini tam olarak kaplayamadik-
larindan dolayr demineralizasyonu engelleye-
medikleri tespit edilmistir (15,27). Yapilan in-
vitro calismalarda isikla sertlesen ytizey koru-
yucularinin, genis mine yuzeylerini kaplaya-
bildigi ve demineralizasyonu engellemede et-
kili sonuglar ortaya c¢ikardigi gortlmustir
(27,28). Ancak bunlarin cogu, yapilan klinik
calismalarda ayni basariyr gosterememis ve
kimyasal sertlesen yiizey koruyucularindan
daha etkin sonuglar sunamamuslardir (29,30).
Bunun nedeninin, isikla sertlesen bu yiizey
koruyucularinin doldurulmamis yada az dol-
durulmus rezinlerden dretilmis olmalari ve yi-
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mineral content of the enamel, bacterial pla-
que and diet of the patient (23). Reduction
of demineralization can be possible by me-
ans of studies concerning decreasing the ef-
fects of these causes. As the methods related
to patient compliance have not been criti-
cally successful (17,24), during the last years
studies are being made to develop methods
which are not dependent on patient compli-
ance. Application of resin sealant on the
enamel surface to prevent demineralization
has been recently preferred due to its inde-
pendence of patient cooperation and clini-
cally easy way of using (25,26). The capabi-
lity of the sealant to prevent demineralizati-
on is related with its thickness and resistan-
ce to abrasion (17). Recent studies have
shown that some chemically cured sealants’
polymerization processes have not been
properly finished because of the inhibition
of oxygen. That process disables the sealant
to cover the etched enamel surface properly
and due to this lack of covering deminerali-
zation is not being prevented accurately
(15,27). Recently made in-vitro studies re-
vealed that, light-cured sealants cover wide
amounts of enamel surfaces and thus effec-
tive in preventing demineralization (27,28).
However, most of the light-cured sealants
have not been more effective and successful
than chemically-cured sealants during clini-
cal studies (29,30). The clinical insuffici-
ency has been thought to be related due to
the easy abrasion of the light-cured sealants
which are made up of non-filled or low fil-
led resins, rather than sealants which are
made up of filled resins (31).

In this in-vitro study the effects of two dif-
ferent seal materials and a bonding material
on demineralization have been compared.
ProSeal™, is a light-curing, fluoride relea-
sing, filled resin seal material, where as Bis-
Cover™ LV is a non-fluoride releasing, filled
resin seal material.

Previous studies have been proved that

o

Tablo III: 20 ym igin yapilan

Tukey ¢oklu karsilagtirma

testi sonuglari.

Table III: The results of the

post Hoc Tukey multiple

comparison test for 20 ym.
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Tablo IV: 40 ym icin yapilan
Tukey ¢oklu karsilastirma

testi sonuglar.
Table IV: The results of the

post Hoc Tukey multiple

comparison test for 40 ym.
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Tukey Test Okliizal 0/ Okliizal 100 / Okliizal 200 / Servikal 0/ Servikal 100 / Servikal 200 /
Y Occlusal 0 Occlusal 100 Occlusal 200 Cervical 0 Cervical 100 Cervical 200
Transbond XT /

ProSeal 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001
Transbond XT/ 0,0001 0,039 0,129 0,0001 0,034 0,011
BisCover LV

ProSeal / 0,004 0,005 0,045 0,0001 0,002 0,013
BisCover LV ’ ’ , ) B \

ne bu materyallerin doldurulmus ytizey koru-
yucularina gore daha dustik abrazyon diren-
cine sahip olup daha ¢cabuk asinmalari olarak
dastintlmektedir (31).

Bu arastirmada iki farkli yiizey koruyucu
ve bir bonding materyalinin demineralizas-
yon lzerine etkileri in-vitro olarak kiyaslan-
mustir. ProSeal, florir serbestleyen ve isikla
sertlesen, doldurulmus bir rezin ylizey koru-
yucu iken BisCover™ LV de florir serbestle-
me Ozelligi olmayan doldurulmus bir rezin
ytizey koruyucudur.

Yapilan calismalarda hem ProSeal™'in
hem de BisCover™ LV’nin, braket yapistirma-
da kullanildiginda kopma ve siyirma direnci-
ni etkilemedigi saptanmistir (32-34). Bu aci-
dan klinik kullanimlarinda dayaniklilik baki-
mindan herhangi bir problem teskil etme-
mektedirler.

Calismamizin sonuglarina gore, her bir de-
rinlik icin yapilan degerlendirmelerde tim
gruplar arasinda istatistiksel olarak anlamli
farklar tespit edilmistir. ProSeal™ ortodontik
tedavi sirasinda meydana gelen deminerali-
zasyonun engellenmesinde diger gruplara
gore anlamli farklar gostermistir. BisCover™
LV de Transbond™ XT’ ye oranla anlamli de-
recede dusiik demineralizasyon gostermistir.
Oklizal ve servikal bolgelerdeki clcim de-
gerleri arasinda anlamli bir fark saptanmama-
s1, bu bolgelerdeki mine yapilari arasinda an-
lamli bir fark olmadigi ve deneyin in-vitro or-
tamda yapilmasi sonucu demineralizasyon-
remineralizasyon soltsyonlarinin her iki bol-
geye de ayni oranda etkimesine baglanabilir.

Olctimlerin derinlikler arasi degerlendir-
mesinde, ProSeal™ grubunda ol¢timler ara-
sinda anlaml bir fark g6zlenmemistir. ProSe-
al™, demineralizasyonu engellemede etkin
sonuclar gostermistir. Hu ve Featherstone’un
(17) 2005 yilinda yaptiklari in-vitro ¢alisma-
da da, bu calismanin sonuclarina benzer se-
kilde ProSeal™’ in mine demineralizasyonu-
nu engelleme kapasitesi, Transbhond™ XT
grubuna gore anlamli derecede farklilik gos-
termistir. Salar ve ark.” nin (35) fluortr salgila-

o

both ProSeal™ and BisCover™ LV are resis-
tant to shear bond strengths (32-34), so no
problem are expected during clinical use.

The results of our study reveal that, there
are statistically significant differences in
every depth between all groups. In preven-
ting demineralization Proseal™ showed sig-
nificantly higher results when compared
with other groups. Also BisCover™ showed
significantly low demineralization when
compared to the Transbond™ XT group. The
reasons not to have significant differences
between the measurements of the occlusal
and cervical regions are that, there is no sig-
nificant difference in the enamel structures
of these regions and the study is done in-vit-
ro which lets the solutions affect both regi-
ons in the same way.

When evaluating the measurements bet-
ween depths, no significant difference was
observed in Proseal™ group and it was ef-
fective in preventing demineralization. Simi-
lar results were obtained by Hu and Feat-
herstone (17) in an in-vitro study where they
compared the capability of preventing demi-
neralization of Proseal™ to Transhond™ XT.
Also in an in-vitro study by Salar et al (35)
where they evaluated the effects of a non-
fluoride releasing sealant, a fluoride relea-
sing sealant and a glass-ionomer sealant on
demineralization with polarized light mic-
roscopy, it was reported that Proseal™ gro-
up decreased demineralization more effecti-
vely compared to the non-fluoride releasing
sealant. In the same study, demineralization
prevention potential of fluoride releasing
glass-ionomer sealant reported to be higher
than Proseal™ group and this situation had
been based on the difference of fluoride re-
leasing amount. On the other hand, becau-
se of the less shear bond strength of glass io-
nomer sealant during bonding, Proseal™
was considered as more effective in the cli-
nical use.

Although both Proseal™ and BisCover™

Tirk Ortodonti Dergisi 2009;22:5-15
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iki Yiizey Koruyucunun Demineralizasyona Etkileri

Effects of Two Seal Materials on Demineralization

Okliizal 0/ Okliizal 100/ Okliizal 200 / Servikal 0/ Servikal 100/ Servikal 200/
Tukey Test Occlusal 0 Occlusal 100 Occlusal 200 Cervical 0 Cervical 100 Cervical 200
Transbond XT/
ProSeal 0,0001 0,0001 0,005 0,0001 0,0001 0,0001
Transbond XT/
BisCover LV 0,0001 0,001 0,005 0,0001 0,0001 0,118
ProSeal /
BisCover LV 0,003 0,0001 0,005 0,016 0,0001 0,05

mayan bir ytizey koruyucu, fluorir salgilayan
bir yiizey koruyucu (ProSeal™) ve cam iyo-
nomer bir yiizey koruyucunun mine demine-
ralizasyonu tzerine etkilerini polarize 1sik
mikroskobu ile degerlendirdikleri in-vitro ca-
lismada da ProSeal™ grubunun fluorir salgi-
lamayan ytizey koruyucu grubuna goére an-
lamli derecede demineralizasyonu azalttigini
belirtmislerdir. Calismada fluorir salgilayan
cam iyonomer ytizey koruyucunun deminera-
lizasyonu engelleme potansiyeli ProSeal™
grubundan daha fazla ¢ikmakla birlikte bu
durum materyalin fluorir serbestleme mikta-
rindaki farka baglanmistir. Diger taraftan cam
iyonomer ytizey koruyucunun braket yapistir-
mada kullanildiginda daha dustk kopma ve
styirma direnci gostermesi nedeniyle klinik
kullanimda ProSeal™’ in daha etkin olacagi
dustinilmektedir.

ProSeal™ ve BisCover™ LV’'nin her ikisi-
nin de doldurulmus rezin seal materyalleri
olmasina ragmen, calismamizda aralarinda
tespit edilen farkin ProSeal™’in florur ser-
bestleme 6zelligine bagli olabilecegi disu-
nilmektedir. Soliman ve ark.’nin (36) yaptik-
lari ¢alismada ProSeal™’in 17 haftalik bir su-
re boyunca salgiladigi fluortr miktarini ve
tekrar fluoriir depolayabilme 6zelligini deger-
lendirmisler ve ProSeal™’ in bu stire boyun-
ca devam eden fakat azalan bir sekilde flortr
salgiladigini, bununla birlikte ortama ilave
edilen floriir iyonlarini tekrar depolayabildi-
gini tespit etmislerdir.

Calismamizin sonuglariyla uyumlu bir se-
kilde Gorton ve Featherstone (5), Banks ve
Richmond (29), Schmit ve ark. (37) ve Sudja-
lim ve ark. (38), Transbond™ XT’ yi mine de-
mineralizasyonunun engellenmesinde etkisiz
bulmuslardir.

Calismamizin  aksine  Wenderoth ve
ark.’nin (30) flortir serbestleyen, dual olarak
sertlesen ve hafif doldurulmus bir ytizey ko-
ruyucusunu inceledikleri in-vivo calismala-
rinda, kontrol grubu ve deney grubu arasinda
meydana gelen mine demineralizasyonu aci-

Turkish Journal of Orthodontics 2009;22:5-15

LV are filled resin sealant materials, the dif-
ference between them which is observed in
our study is thought to be due to the fluori-
de releasing characteristic of Proseal™. In a
study Soliman et al (36) evaluated the rate
and amount of fluoride ion released from
Proseal™ over a period of 17 weeks and tri-
ed to determine whether the fluoride relea-
sing-sealant has a recharging ability when
fluoride ions are reintroduced to the envi-
ronment. They reported that Proseal™ relea-
sed fluoride ions in sustained but signifi-
cantly decreasing amounts. The Pro Seal
discs had the ability to be recharged with
fluoride ions.

Gorton and Featherstone (5), Banks and
Richmond (29), Schmit et al (37), and Sudja-
lim et al (38) found Transbond™ XT ineffec-
tive in preventing enamel demineralization
similar to our findings.

Wenderoth et al (30) investigated a dual-
cured lightly filled fluoride-releasing sealant
in an in-vivo study and found that there was
no significant difference between the con-
trol and study groups in terms of enamel de-
mineralization. According to the investiga-
tors possible explanations for failure of this
material may be found in its placement and
retention qualities as the lightly filled resin
was quiet viscous and difficult to place with
a brush, particularly in the gingival areas.

Eventhough in-vitro studies that are done
by ProSeal™ to determine the prevention of
demineralization are rare, they all support
our findings. In order to evaluate the clinical
effectiveness of this product, more in-vivo
studies should be performed.

In literature there is only one study about
the effect of BisCover™ LV on the bond
strengths of the brackets (34), and non abo-
ut the effects on demineralization during
orthodontic treatment. The existing studies
are about determination of this sealant as a
polishing material on restorations. More in-

o

Tablo V: 70 ym igin yapilan
Tukey ¢oklu karsilagtirma

testi sonuglari.
Table V: The results of the

post Hoc Tukey multiple

comparison test for 70 ym.
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Tablo VI: 90 ym igin yapilan
Tukey ¢oklu karsilastirma

testi sonuglar.
Table VI: The results of the

post Hoc Tukey multiple

comparison test for 90 ym.
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Acun, Nalbantgil, Arun

Tukey Test Okliizal 0/ Okliizal 100 / Okliizal 200 / Servikal 0/ Servikal 100/ Servikal 200 /
Y Occlusal 0 Occlusal 100 Occlusal 200 Cervical 0 Cervical 100 Cervical 200

Transbond XT /

ProSeal 0,0001 0,0001 0,005 0,0001 0,0001 0,0001

Transbond XT / 0,0001 0,001 0,005 0,0001 0,0001 0,118

BisCover LV

ProSeal / 0,003 0,0001 0,112 0,016 0,0001 0,05

BisCover LV ’ ! ! ! ! !

sindan anlamli bir fark bulunamamustir. Aras-
tirmacilar bu durumu ¢alismanin in-vivo ger-
ceklestirilmesi nedeniyle, ozellikle gingival
bolgelerde yiizey koruyucunun uygulamasi-
nin dizgiin gerceklestirilememesine ve vyi-
zey koruyucunun hafif doldurulmus olmasi
itibariyle abrazyon direncinin dustik olmasi-
na baglamiglardir.

ProSeal™ yiizey koruyucunun mine demi-
neralizasyonunu engelleme kapasitesini in-
celeyen in-vitro ¢alismalar az sayida olmakla
birlikte bu calismalarin sonuclar ¢alismami-
zin sonuclarini destekler niteliktedir. ProSe-
al™’in klinik etkinligini degerlendirmek ama-
ciyla daha ¢ok sayida in-vivo calismalarin
yapilmasi gerekmektedir.

Ortodonti literatirtinde BisCover™ LV yi-
zey koruyucunun braket yapisma kuvvetine
etkisini inceleyen calisma olmasina ragmen
(34) mine demineralizasyonu tzerine etkile-
rini degerlendiren ¢alismalar bulunmamakta-
dir. Mevcut galismalar bu materyalin resto-
rasyonlar tzerine cila materyali olarak uygu-
lanmasini degerlendiren calismalardir. Bis-
Cover™ LV'nin ortodontik tedavide kullani-
mini ve mine demineralizasyonu (zerine et-
kilerini degerlendirmek icin in-vitro ve in-vi-
vo arastirmalarin yapilmasi gerekmektedir.

SONUCLAR

Klinikte, ortodontik tedavi goren tim has-
talar icin gecerli olmakla birlikte 6zellikle
agiz hijyenini saglamakta gticlik geken has-
talar igin ProSeal™ ve BisCover™ LV kullani-
minin tedavi sirasinda olusabilecek demine-
ralizasyonun engellenmesinde etkili olabile-
cegi dustintlmektedir.

vivo and in-vitro studies should be done to
evaluate the effects of BisCover™ LV on de-
mineralization and usage in orthodontic tre-
atment.

CONCLUSIONS

Clinical use of sealants like ProSeal™ and
BisCover™ LV may be effective in preven-
ting demineralization for all of the patients
undergoing orthodontic treatment, especi-
ally for the ones having difficulty in maintai-
ning oral hygiene.
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