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GiRiS

Dental erozyon, disin sert dokusunda bakte-
riyel bir etki olmaksizin, kimyasal bir ajanin
neden oldugu kayip olarak tanimlanmaktadir
(1). Gazli icecekler dislerin tizerinden gegisleri
sirasinda mine ytizeyinde erimeye neden ola-
bilmekte ve bu olay 6ncelikle minede demine-
ralizasyon seklinde ortaya ¢ikmaktadir (2). Bu
tip kimyasal erozyon, asitler tarafindan gercek-
legtirilir ve bu kimyasal olay minede dekalsifi-
kasyonla sonuclanir (3-5).

Dekalsifikasyon, kalsifiye dis dokusunun
kaybi ya da agiz ortaminin pH degerinin degis-
mesine bagli olarak kalsiyum ve fosfor iyonla-
rinin mineden ayrilmasi seklinde tanimlanabi-
lir (6). Aragtincilar dekalsifikasyonun minedeki
harabiyetin ilk asamasi olduguna ve derecele-
rinin varolan lezyonunun prognozuna bagh ol-
dugu gorusiindedirler (6,7). Son yillarda dekal-
sifikasyon ile cuirtik lezyonlarinin erken asama-
lart arasindaki benzerlikler nedeni ile ortodon-
tik braketlerin etrafinda ve bandlarin altinda
olusan dekalsifikasyon lezyonlari ortodontist-
lerin tartisma konularindan biri haline gelmis-
tir. Gazli iceceklerin pH degeri, icecekteki asi-
din turd, asidite degeri (pKa), titrasyon derece-
si ve asidik tamponlama kapasitesi eroziv etki-
de rol oynamaktadir (8-11).

Aragtiricilar pH degeri dustk olan icecekle-
rin eroziv etkilerini bildirmislerdir (12-15). Asi-
dik erozyon sonrasinda mine ylzeyindeki
madde kayiplari ve demineralizasyon ile ilgili
calismalarda degisik metodlar kullaniimistir
(5,13,14,16-19).

Bu konu ile ilgili 6nceki calismamizda asit-
lenmis ve adeziv uygulanmis dislerde gazli ice-
ceklerin mineye etkisini taramali elektron mik-
roskobu ile inceledigimizde demineralizasyon
alanlari olustugunu ve en fazla demineralize
edici etkiyi de kola ve fanta’nin gosterdigini
tespit etmistik (14).

Bu galismada da kola ve fanta’nin asitlen-
mis ve adeziv uygulanmis dislerin minelerinde
olusturabilecegi kalsiyum kaybi miktarinin ato-
mik absorbsiyon spektrofotometresi ile belir-
lenmesi amaclanmustir.

GERECLER ve YONTEM

Calismamizda, Coca-Kola (Turk Coca-Cola
A.S. Istanbul, Tiirkiye) ve Fanta (Tiirk Coca-Co-
la A.S. istanbul, Tirkiye) kullanildi. Kola ve
fanta’nin pH degeri, asidite degeri (pKa), titras-
yon derecesi ve asidik tamponlama kapasite

Dincer, Hazar, Erding, Tezel, Ertas

INTRODUCTION

Dental erosion has been defined as the loss
of hard tissue caused by a chemical agent but
without any bacterial impact on the tissue (1).
Acidic soft drinks are able to cause dissolution
on enamel surfaces during their transition thro-
ugh the teeth, and this event primarily results in
demineralization of the enamel (2). This type
of chemical erosion is produced by acids, and
this chemical event results in decalcification in
the enamel (3-5).

Decalcification however can be defined as
the loss of calcified tooth tissue or the event
where calcium and phosphorus ions leave the
enamel depending on the change in the pH va-
lue of oral environment (6). Researchers beli-
eve that decalcification is the first step of ena-
mel destruction and that the level of decalcifi-
cation depends on the prognosis of the existing
lesion (6, 7). In recent years, decalcification le-
sions around orthodontic brackets and under
bands have become a major topic of discussi-
on among orthodontists due to the similarities
between early stages of decalcification and de-
cayed lesions. The pH value of acidic drinks,
the type of acid in the drink, the acidity value
(pKa), titration level, and the acidic buffering
capacity, all play a role in these lesions’ erosi-
ve potential (8-11).

The erosive effects of those drinks with low
pH values have been reported by the investiga-
tors (12-15). In studies related to demineraliza-
tion and substance losses on the enamel surfa-
ce after acidic erosions, various methods were
employed (5, 13, 14, 16-19).

In our previous in vitro study relevant to this
topic, we had detected that demineralization
regions occurred whereas Coca-Cola and Fan-
ta demonstrated the greatest amount of demi-
neralization when the effect of acidic soft
drinks on the etched and sealed tooth enamel
was examined by using a scanning electron
microscope (SEM) (14).

This study thus aimed at determining the
amount of the calcium loss in the etched and
sealed human enamel, which might be caused
by Coca-Cola and Fanta, with the use of ato-
mic absorption spectrophotometer.

MATERIAL and METHODS

The test beverages used in this study were
Coca-Cola (Turkish Coca-Cola Co, Istanbul,
Turkey) and Fanta (Turkish Coca-Cola Co, Is-
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firscotk / Tilrasyan Tampaniama
B’m ) Firma / Company pH Drucssi / Kapasitisiy
Bverage Tilralian Value Bufiering Capacity
Caca-Cols Tiirk Caca-Cala A& 2.4 21 J.46 mmol 4.0% mmall”
Fants Tirk Coca-Cola &5 2.8 2.4 5.32mmal 10.99mmalL’

degerleri Tablo 1."de gorilmektedir. Kontrol
grubu olarak kullanilan sentetik tikrigiin for-
milt de Tablo 2.'de goriilmektedir.

Mine Yiizeylerinin Hazilanmasi

Calismada ortodontik tedavisi yeni baglamig
hastalardan gekilmis, crtigt ve higbir kuron
harabiyeti olmayan bes adet premolar dis kul-
lanildi. Cekim sonrasi disler temizlendi. Sonra
akan su altinda, elmas frezle bukko-lingual ve-
va bukko palatinal yonde iki pargaya ayrildi.
Bu parcalar da ikiye ayrilarak ayni disten dort
adet dis parcasi elde edilmis oldu. Bu parcalar
da stero-mikroskop altinda incelenerek catlag
olmayan 3 parca calismaya dahil edildi. Her
bir dis parcasinin, mineleri harig, tim ytizeyi
mumla kaplandi. Agikta birakilan mine bolge-
si % 37’lik fosforik asitle 30 saniye asitlendi.
Yikanip kurutulduktan sonra bondlama islemi
yapildi. Asitleme ve bondlama iglemi icin Ad-
vantage No-Mix Direct Bond Adhesive ve Pri-
mer (TP Orthodontics Co, LaPorte, Ind, ABD)
kullanildi. Bu islemlerden sonra mine tizerinde
daire seklinde (6,83 mm2) deney bolgesi agik-
ta birakilacak sekilde mine yiizeyi de mumla
kaplandi. Dis parcalari rastgele secilerek kola,
fanta ve sentetik tiikiirtikte bekletilmek tizere 3
gruba ayrildi. Bu igslemin yapilmasinin amaci
kola, fanta ve sentetik tuktrugin etkisini ayni
dis tzerinde tespit edebilmektir. Dislerin kok
bolgesine de disi tutabilmek icin bir ip yerlesti-
rildi.

Deney

Calismada 15 cc’lik polipropilen deney tiip-
leri ve herbir islem icin yeni deney ttipt kulla-
nildi. Ayni sekilde her bir islem icin kola ve
fanta’nin yenisi acildi. Sentetik tukdrik de her
islem icin degistirildi.

Calismamizin deney kismi, daha 6nceki ¢a-
lismamizda (14) kullanilan deney modeli esas
alinarak, hastalarin gazl icecekleri giinde 3
defa igecekleri ve icme suresinin 15’er dakika
olabilecegi varsayilarak kurgulandi. Mine 6r-
nekleri iceceklerin ve sentetik tikarGgin igin-
de guinde 3 defa, 2'ser saat arayla ve 15’er da-
kika streyle bekletildi. 15 dakikanin sonunda
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tanbul, Turkey). The pH value, acidity (pKa) va-
lue, titration level, and acidic buffering capa-
city values can be seen in Table 1. The formu-
lation of artificial saliva, which was used as the
control group, is shown in Table 2.

Preparation of Enamel Surfaces

Five test teeth were chosen from human
premolars extracted from patients whose ort-
hodontic treatments were initiated recently;
none of the teeth had been treated with chemi-
cal agents and none had caries or crown erosi-
on. The teeth were cleaned after extraction and
were divided into two pieces with a diamond
disc under tap water in the buccolingual direc-
tion. These two pieces were then divided lon-
gitudinally into two parts. Thus four pieces of
teeth were obtained from each tooth. After the-
se specimens had been investigated under a
stereomicroscope, three of them with no
cracks were included in the study. Subsequ-
ently, the entire surface of each tooth was co-
vered with wax excluding the enamel surface.
After the completion of these procedures, the
unwaxed enamel surface was etched for 30 se-
conds with 37% phosphoric acid and bonded
with Advantage No-Mix Direct Bond Adhesive
and Primer (TP Orthodontics Co, LaPorte, Ind,
USA) after being rinsed and dried. Then, the
enamel surface was covered with wax in a way
that would leave a circular experimental area
(6.83 mm?) open on the enamel. Finally, the
specimens were randomly assigned to one of

Konsantrasyon
Concentration
(/L)

Sadyum klarid / Sadium chigride 0.430
Patasyum klarid / Potasium chlaride 0.400
Kalsiyum Klorid  Calcium chlaride 0,725
Sadyum dihidrojen fostat.HoD o090
Sadium dihydrogen phosphate H,O '
Sadyum silfil. 9H O i
Sadium sulphide 8H,3 0.025
Distile su Distilled watar 1000ml
pH 552

Tablo I: Calismada kullanilan

iceceklerin asidik ozellikleri.
Table I: Acidic properties of

beverages used in the study.

Tablo II: Sentetik tiikriigiin

formiilti.
Table II: Formulation of

artificial saliva.
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Tablo Ill: Dislerin

minelerinden iceceklere gecen

kalsiyum (mm2) miktarlarinin

ortalama ve standart sapmalari.

Table IlIl: The average amount

of calcium (mm?) released

from the enamel into the

beverages and their standart

228

deviations.

Sekil 1:
Figure 1:

Dincer, Hazar, Erding, Tezel, Ertas

lzacaklar /
Beveraies

Glnler/ Days

1. 2.

3,

Teplam /

4. 5. Total

X 54 X Su X

Sdq

X Sd X S4 X Su

Cola
Fanta

0,141
0,123

oo24 0155 4010 3162 0,02
0,023 9,132 4,013 2132 4,013 0137 2,013 ©142 0019 AR80 017

01ss 3,01 C172 0011 0207 D040

X: ortalama, Sd:Standart sapma
X mean, Sd: Standart deviatian

iceceklerden cikarilan 6rnekler 2 saat boyunca
sentetik tikdrikte kaldi. Bu islemler 5 giin bo-
yunca uygulandi. 5 giiniin sonunda digler yi-
kandi ve kurutuldu. Gun igindeki islemlerden
sonra gece boyunca mine 6rnekleri ayri deney
tiplerinde sentetik tikaragin icinde bekletildi.

Ca Analizi

Besinci giiniin sonunda, mine 6rneklerin-
den iceceklere gecen kalsiyum miktari Ege
Universitesi Eczacilik Fakltesi Analitik Kimya
Anabilim Dali’'nda, atomik absorbsiyon spek-
tofotometresi (Varian Spectra-AA, Palo Alto,
Calif, ABD) dlciildi.

.[. ala

L Fanta

95% CI Ca (ugiml)
i

T T T T T
1 2 3 4 §

Gin | Days

istatistiksel Yontem

SPSS 10,0 programi (Statistical Package for
Health Sciences, SPSS Inc. Chicago, Illinois,
ABD) kullanildi. Kolmogorov-Smirnoff testi
kullanilarak verilerin normal dagihm gosterdigi
belirlendi. Elde edilen degerlerin istatistiksel
olarak degerlendirilmesinde eslestirilmis t testi
kullanildi. Ayrica 5 gunlik deney suresinde
glinler arasindaki farkhliklarin degerlendirilme-
si icin Bonferroni testi uygulandi.

BULGULAR
Sentetik tukirik grubunda bekletilen disle-

the three groups in order to be stored in Coca-
Cola, Fanta, and artificial saliva. The main re-
ason for this procedure was to detect the indi-
vidual effects of Coca-Cola, Fanta, and saliva
on the same tooth. A rope was simply placed
in the root area in order to hang out the teeth.

Experimental Design

In this study, 15 cc LDP test tubes were used
whilst a new test tube was used for each pro-
cedure. Similarly, Coca-Cola and Fanta as well
as artificial saliva were all renewed for each
procedure.

The experimental part of our study was de-
signed on the basis of that experimental model
used in our previous study (12), which assu-
med that a person might consume acidic soft
drinks 3 times a day and that the consumption
period would be 15 minutes (14). Thus, we de-
signed the apparatus to hold the enamel speci-
mens in the soft drinks and saliva for 15 minu-
tes with 2 hours of intervals and 3 times a day.
Following the specimens’ removal from the be-
verages after 15 minutes, specimens were held
in artificial saliva for 2 hours. These procedu-
res were applied for five days. After 5 days, the
teeth were washed and dried. Following the
daytime procedures, the enamel specimens
were stored in the artificial saliva in separate
test tubes throughout the night.

Ca Analysis

The amount of Ca++ release from the ena-
mel specimens into beverages was measured
by an atomic absorption spectrophotometer
(Varian Spectra-AA, Palo Alto, Calif, USA) at
Ege University, Faculty of Pharmacy, Analytical
Chemistry Department.

Statistical Analysis

The SPSS version 10.0 software (Statistical
Package for Health Sciences, Chicago, IL,
USA) was used for the statistical evaluation.
With the use of Kolmogorov-Smirnoff test, it

Tiirk Ortodonti Dergisi 2005;18:225-233
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Gun / Ray
2. 3 4 5.
Cun [ May M Sd i) M Sd i} M Su p b S4 p
1. RIRIIE L1 -auta L,aus SO U220 adn7 o - D27 alaE
2. - - - -tk L% SUUOE adns 0,13 a7
3. LU L.aus IR TR R 515} Lydle L
4. L, JUT L,Ju3 L,Ju3 L5 L,JL7 L UJE

L:Carkin ortiamas $4: SandaLsapna

rin minelerinden tikirige kalsiyum gecisi be-
lirlenmediginden istatistiksel degerlendirmeye
alinmamuistir.

Gazli iceceklerde bekletilen mine 6rnekle-
rinden bu iceceklere kalsiyum salinimi meyda-
na gelmistir. Tablo 3’de iceceklere gecen kalsi-
yum miktarlar gortlmektedir. Tabloda da go-
rildugi gibi dislerin minelerinden kalsiyum sa-
linimi kola grubunda, fanta grubuna nazaran
daha fazladr.

iceceklere gecen kalsiyum miktari giinden
gline artis gostermistir (Resim 1). Bonferroni
testi sonuclarina gore minelerden gegen kalsi-
yum miktari giinler arasinda istatistiksel olarak
anlamli farkhlik gostermemistir (Tablo 4).

Eslestirilmis t-testi sonuglarina gore kola ve
fanta arasinda minede olusturduklari kalsiyum
kaybi acisindan istatistiksel olarak anlamli fark-
lilik (p<0,05) belirlenmistir. (Tablo 5).

TARTISMA

Mitchell (6), agiz hijyeni, beslenme sekli ve
ortodontik bantlama tekniginin dekalsifikasyon
riskini arttirdigini bildirmistir. Asitler dekalsifi-
kasyon olusumunda 6nemli bir rol oynamakta-
dirlar (21). Mine demineralizasyonu icin pH
degeri 5,5’un altina diismelidir. Piyasadaki pek
cok icecegin pH degeri 5,5'un altinda olup,
gazli iceceklerin icilmesi 20 dakika i¢inde agiz
ortaminin pH degerini 5,5 gibi kritik bir dere-
ceye dusurebilir (22).

Bu calismayi planlarken 6zellikle ortodontik
tedavi goren kisilerin genel olarak yaslari diisui-
niildu ve bu tip iceceklere diskiinlik derecesi
g6z onine alindi. Bu tip iceceklerin glinde 3
defa icilebilecegi ve igme stiresinin de 15 da-
kika olabilecegi varsayildi. Bu zamanlarin di-
sinda da dislerin agizda tukirikle devaml te-
masta oldugu dusuntlerek deney diizenegi ku-
ruldu.

Turkish Journal of Orthodontics 2005;18:225-233
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was determined that the data were distributed
normally. In the statistical evaluation of the ob-
tained values, the paired t-test was used. In ad-
dition, Bonferroni tests were performed in or-
der to detect differences among the days of ex-
periment.

RESULTS

Artificial saliva group was not evaluated in
statistical terms since no Ca++ release to the
saliva was determined from those teeth ena-
mels.

Ca++ release occured from the enamel spe-
cimens held in acidic soft beverages. In Table
3, the amount of calcium released into these
beverages is presented. As also seen in the tab-
le, Ca++ release from teeth enamels to the co-
la group is higher than Ca++ release to the
Fanta group.

The amount of Ca++ passing on to the be-
verages showed a gradual increase day by day
(Figure 1). According to the results of Bonferro-
ni test however, the amount of Ca++ release
from the enamel into the beverages showed no
statistically significant difference among days
(Table 4).

According to the results of the paired t-test,
a statistically significant difference (p<0.05)
was detected between Coca-Cola and Fanta
with respect to the loss of Ca++ that Coca-Co-
la and Fanta caused in the enamel (Table 5).

DISCUSSION

Mitchell (6) reported that oral hygiene, nut-
rition patterns, and the orthodontic banding
technique increase the risk of decalcification.
Acids also play an important role in the forma-
tion of decalcification (21). The pH value in
the mouth should fall below 5.5 for the enamel
demineralization. Whereas the pH values of

Tablo IV: Dislerin

minelerinden igeceklere gegen

kalsiyum (mm?) miktarlarinin

1. glinden 5. giine istatistiksel

olarak degerlendirilmesi.

Table IV: The differences of

the amounts of calcium (mm?2)

released from the enamel into

the beverages among the

days.
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Tablo V: Dislerin minelerinden

gecen kalsiyum (mm2)

miktarlari agisindan cola ve

fanta arasindaki farklarin
istatistiksel olarak

degerlendirilmesi.

Table V: The differences among

the amounts of calcium (mm?2)

released from the enamel into
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different beverages.

Fanta
n] 84 ]
Cola 1,127 0,051 iy
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Cocuklarin giinde 5-6 defa gazli icecekler-
den i¢cmesinin dental erozyon riskini arttirdigi
bildirilmistir (23).

O’Sullivan ve Curzon (24) iceceklerin agiz-
da tutulmasinin ve agzin galkalanmasinin den-
tal erozyonu arttirdigini bildirmislerdir.

Calismamizda diglerin minelerinden gazh
iceceklere kalsiyum gecisi meydana gelmistir.
Kola ve fanta’ya diglerin minelerinden kalsi-
yum gegisi giinden gline artarak devam etmis-
tir. Sentetik tukarik grubunda kalsiyum gegisi
belirlenmemistir.

Meurmann ve arkadaglari (25) ile Hall ve ar-
kadaslart (9) tukarigiun erozyona karsi cok
onemli bir savunma mekanizmasi oldugunu
bildirmislerdir. Tuktrtigin anahtar savunma
mekanizmasi oldugunu bildiren calismalar ti-
kurigun koruyucu etkisini gindeme getirmek-
tedir (18,25). insanlarin cogunda normal tiikii-
rik salgisi ve fonksiyonu olmasi, beslenmede
gazl iceceklere ve yiyeceklere agirhk verildigi
halde neden klinikte dekalsifikasyona ender
rastlandigini aciklayabilir (18). Bu calismada
tukaragin koruyucu etkisi sadece sentetik tiik-
rik grubunda belirlenmistir.

Calismamizda 5 guniin sonunda dislerin
minelerinden iceceklere gecen kalsiyum mik-
tari; kola grubunda 0,807+0,049 pg/ml ve fan-
ta grubunda 0,680+0,017 pg/ml olarak belir-
lenmistir (Tablo 3). Bu bulguya dayanarak kul-
lanilan iceceklerin dislerde dekalsifikasyon
olusturdugunu séyleyebiliriz.

Kola tipi iceceklerin asiditesi ve ytiksek mik-
tarda seker iceriklerinin, icecegin koroziv po-
tansiyelinde etkili olabilecegi bildirilmistir (26).
Mc Cracken ve Haywood (27) 2,5 dakika su-
reyle kola icinde beklettikleri dislerde
1.253+0,157 pg/mm2 kalsiyum kaybi belirle-
mislerdir.

Gazli iceceklerin eroziv etkisinde pH dege-
rinin yani sira, icecekteki asidin turd, asidite
degeri (pKa), titrasyon derecesi ve asidik tam-
ponlama kapasitesi rol oynamaktadir (28).

Dislerin minelerinden kalsiyum kaybi kola
grubunda fantaya nazaran daha fazla miktarda
meydana gelmistir. Clinki kola’nin icindeki

Dincer, Hazar, Erding, Tezel, Ertas

many acidic soft drinks on the market are well
below this value, the consumption of acidic
soft drinks can decrease the pH value of the
oral environment to the critical level of 5.5 in
20 minutes (22).

While planning this study, we considered
the age of the patients receiving orthodontic
treatment and the amount of acidic soft drinks
they consumed. It was assumed that a person
might consume cola-type drinks 3 times a day
and that the consumption duration might be 15
minutes. The experimental setting was thus es-
tablished by considering the continuous inte-
raction of teeth with the saliva within the mo-
uth for the rest of the time.

It has been reported that the consumption of
5-6 acidic drinks per day by children increases
the risk of dental erosion (23). Moreover,
O’Sullivan and Curzon (24) noted that keeping
the beverages within the mouth as well as
swishing them also increases the formation of
dental erosions.

In our study, Ca++ released from the ena-
mel into the acidic soft drinks. The Ca++ rele-
ase from the enamel into Coca-Cola and Fanta
demonstrated a gradual increase. However,
Ca++ release in the artificial saliva group was
not determined.

Meurmann et al (25) and Hall et al (9) add-
ressed the saliva as an important defense mec-
hanism against erosion. Studies reporting that
saliva is a key defense mechanism against de-
mineralization suggest that saliva might have a
protective effect (18, 25). Most people have
normal saliva secretion and function, and this
might account for the rare incidence of decal-
cification seen in clinical practice despite the
abundance of acidic food and drinks in diets
(18). In this study, the protective effect of saliva
was observed only in the group that was expo-
sed to artificial saliva.

The amount of Ca++ release from the teeth
to the beverages at the end of the 5th day was
0.807+0.49 pg/ml for the Coca-Cola group
and 0.680+0.017 pg/ml for the Fanta group
(Table 3). Based on this finding, we may sug-
gest that the concerned beverages led to decal-
cifications in teeth.

The acidity and high sugar content of cola-
type drinks were indicated as being effective
on the corrosive potential of cola-type drinks
(26). Mc Cracken and Haywood (27) determi-
ned a calcium loss of 1.253+0.157 pg/mm? in

Tiirk Ortodonti Dergisi 2005;18:225-233
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fosforik asit pH degeri 2,4 iken minede daha
eroziv etki gostermektedir (29,30). Calisma-
mizda kullanilan fanta sitrik asit bazli bir ice-
cektir. Calismamizin benzeri kisa streli calis-
malarda dustik pH ve dustk asiditesi olan kola
ve benzeri iceceklerin sitrik asit bazli icecekle-
re nazaran mine tizerinde daha eroziv etkisi ol-
dugunu bildirilmistir (27, 31, 32).

Gazli icecekler ile ilgili calismalarda coca-
cola ve benzeri gazli iceceklerin minede ero-
ziv alanlar olusturdugunu bildirilmistir (5, 7,
14,18, 25, 29, 31, 32). Kola ve fanta gibi ige-
ceklerin gerek bu calismada belirlenen ve ge-
rekse Uretici firmalar tarafindan belirtilen pH
degerleri minede erimeyi baslatacak kritik de-
gerin altinda olup, minenin dokusunda eroz-
yona neden olmasi beklenebilir.

Sabit ortodontik apareylerin s6kiimi sonra-
si diglerin minelerinde gozle goriilebilir demi-
neralizasyon alanlari ortaya ¢ikabilecegi bilin-
mektedir. Bu demineralizasyon alanlar ¢urik
baslangicinin  gostergesi olmaktadir. Clnki
sabit ortodontik apareylerin ¢evresindeki mine
bolgeleri bakteriyel plagin olusumu ve cogal-
masi i¢in ¢ok uygundur (7).

Bu calismada, gazl iceceklerin icinde giin-
de 3 defa ve 15’er dakikalik strelerle 5 giin
boyunca bekletilen dislerin minelerinden
iceceklere kalsiyum salinimi meydana gelmis-
tir. Yani bu stire icinde diglerin minelerinde kal-
siyum kaybi  bir baska deyisle de
demineralizasyon baslamistir. Calismadaki
deney stresi 5 giin olmasina ragmen dislerin
minelerinde kalsiyum kaybi meydana gelmis-
tir. Ortodontik tedavinin de 1 yil veya daha
uzun sirebilecegi dustinildigiunde dislere
verilen zarar artacaktir. West ve arkadaslari
(30) minenin iceceklere maruz kalma suresi
arttikca erozyonun da artacagini bildirmisler-
dir.

Bu asamada hekimin de, asitleme ve adeziv
uygulama islemleri sirasinda dikkat etmesi
gereken noktalar vardir. Ornegin asitleme is-
leminin sadece braketin yapistirilacagi, yani
yapistirici malzemenin gelecegi buytikliikte bir
alanda sinirh kalmasina dikkat edilmelidir.
Cunkd bu alan pastanin digina tasarsa, tizerine
stirilen adeziv materyali gazli iceceklerle
eriyebilmektedir.

Gazli iceceklerin demineralize edici etkisi
Uzerinde objektif bir karar verebilmek icin,
plak olusumu ve retansiyonu, bakteriyel ak-
tivite ve seker fermantasyonu, tikurik salgi
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the teeth that they kept in cola for 2.5 minutes.

In addition to the pH value, type of acid in
the drink, acidity value (pKa), titration level,
and acidic buffering capacity also play a role in
the erosive effect of acidic soft drinks (28).

The amount of Ca++ release from the ena-
mel into Coca-Cola was higher than the Ca++
release into Fanta, since the phosphoric acid
pH value in cola is 2.4 indicating a more ero-
sive effect on the enamel (29, 30). Fanta citric,
which we used in our study, is an acid based
drink. In similar studies concluded within a
short time, cola and cola-type drinks with a
low pH or pKa had a more erosive effect on the
enamel when compared with the citric acid
based drinks (27, 31, 32).

Studies relevant to the acidic beverages sta-
ted that Coca-Cola and cola-type drinks cause
erosive defect areas on the enamel (5, 7, 14,
18, 25, 29, 31, 32)., the pH values of the beve-
rages such as Coca Cola and Fanta detected in
this study as well as indicated by their manu-
facturers were below the critical pH value that
would initiate the dissolution in the enamel,
therefore we might expect erosion in the ena-
mel tissue.

It is known that clinically detectable areas of
enamel demineralization might occur after the
removal of fixed orthodontic appliances. The-
se demineralization areas are considered as the
precursor of enamel caries, since the enamel
surfaces adjacent to the appliances are quite
appropriate for the formation and increase of
bacterial plaques (7).

In this study, Ca++ released from the teeth
enamels to the beverages after the teeth speci-
mens had been kept in acidic soft drinks three
times a day for 15 minutes and for 5 days. The-
refore, loss of calcium, namely the deminerali-
zation, occurred in the teeth’s enamel within
this period. Despite the experimental period of
5 days in this study, loss of calcium occurred in
the enamels. Considering that orthodontic tre-
atments last an average of 1 year or more, the
potential harm to the teeth will further inc-
rease. West et al (30) reported that the greater
period enamel is exposed to beverages, the
greater the enamel erosion.

At this stage, there are some points that the
clinician should pay attention during the etc-
hing and sealing procedures. For example, the
clinician should etch only the area where the
bracket will be bonded, because if the etched
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zamanlari, agiz hijyeni, hormonal etkiler, kola
ve benzeri iceceklerin icindeki seker icerigi ve
hentiz tespit edilememis kimyasal maddeler,
icecegin asidik oOzellikleri, asitle daglama is-
leminin derinligi ve slresi, adeziv materyalinin
kalitesi ve florlama yapilip yapilmadigi goz
ontine alinmalidir.

SONUC

Ortodontik tedavi sirasinda braketlerin mine
ytizeyinde bakteriyel plak olusumuna ve retan-
siyon teskil ederek demineralizasyona neden
oldugu bilinmektedir. Mine tizerinde meydana
gelen bu eroziv etkiye bir de gazli iceceklerin
icilmesi eklenirse demineralizasyonun ar-
tabilecegi ve boylece hem estetik hem de den-
tal sorunlar yaratacagl kanisindayiz. Bu ytiz-
den ortodontik tedavi goren hastalarin bu tip
iceceklerden miimkiin oldugu kadar uzak dur-
malari gerekmektedir.

Dincer, Hazar, Erding, Tezel, Ertas

area is too large, the adhesive material applied
to the tooth can dissolve when in contact with
acidic soft drinks.

To reach an objective conclusion on the
demineralizing effect of soft drinks, many other
factors should be considered: plaque for-
mation and retention, bacterial activity and
sugar fermentation, saliva secretion times, oral
hygiene, hormonal factors, sugar and
chemicals (yet to be determined) in cola and
similar drinks, acidic characteristics of the
drink, depth and time of the etching
procedure, quality of the adhesive material,
and whether fluoride has been applied.

CONCLUSION

It is widely accepted that placement of ort-
hodontic brackets increase decalcification
potential by creating retention for oral bacterial
plaque formation on the enamel. When the
consumption of acidic drinks and fruit juices is
added to this erosive effect on the enamel,
these combined factors might enhance the
demineralization process thus creating both
dental and esthetic problems. Therefore, we
recommend that orthodontic patients should
avoid consuming these drinks as much as pos-
sible.
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