Minenin Farkh icerikli Asitler ile Piiriizlendirilmesinin

Braket Tutuculuguna Etkisi

The Effect of Enamel Etching with Different Acids on the
Bond Strength of Brackets

OZET

Bu calismanin amaci (1) %37’lik fosfo-
rik asit, (2) %10’luk maleik asit, (3)
%1.23’luk NaF ilave edilmis %37’lik fos-
forik asit ve (4) %1.23'liik NaF ilave edil-
mis %10’luk maleik asit ile asitlenen mi-
ne yuzeyleri arasinda braket tutuculugu
acisindan bir fark olusup olusmadiginin
arastirilmasidir. Tim gruplardaki premo-
lar di?Iere metal ortodontik braketler ya-
pistirnlmistir. Universal bir test cihazi kul-
lanilarak kesme modunda braketlerin
baglanma dayanimlari tespit edilmistir.
Gruplarnin ortalama baglanma dayanimi
degerleri soyle bulunmustur: fosforik asit
grubu 9.17+4.59 MPa; maleik asit grubu
8.46+3.89 MPa; NafF ilave edilmis fosfo-
rik asit grubu 2.33+2.19 MPa; NaF ilave
edilmis maleik asit grubu 2.02+1.43
MPa. Sonuglar Varyans analizi ve Dun-
can testi kullanilarak degerlendirilmistir.
"Sadece asit" kullanilan iki test grubu NaF
ilave edilmis test gruplarindan istatistiksel
olarak anlamli derecede daha vyiiksek
baglanma dayanimi  saglamislardir
(P<0.001) ve aralarinda istatistiksel bir
fark bulunmamustir (P>0.05). Calismanin
bulgularina gore %10’luk maleik asit
%37’lik fosforik asitle benzer baglana da-
yanimi saglamaktadir, ancak, bu asitlere
curik direncini arttirmak  Uzere
%1.23'lik  NaF ilavesi baglanma
dayanimi olumsuz yonde etkilemektedir
ve klinik kullanim igin tavsiye edil-
memektedir. (Tiirk Ortodonti Dergisi
2007;20:35-42)

Anahtar Kelimeler: Asitle piirtizlendir-
me, Florid, Asit, Baglanma dayanimi
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SUMMARY

The purpose of this study was to com-
pare the bond strengths of metallic brac-
kets on human enamel etched with diffe-
rent acid solutions including (1) 37%
phosphoric acid, (2) 10% maleic acid, (3)
37% phosphoric acid with 1.23% NaF
addition, (4) 10% maleic acid with
1.23% NaF addition to reveal if this cari-
es prevention modalities adversely affect
the clinical success of bonding procedu-
re. All the groups had stainless steel brac-
kets bonded to the buccal surface of each
tooth with no-mix adhesive. An Instron
testing machine was used to determine
tensile bond strengths. The mean bond
strength values of the groups were as fol-
lows: phosphoric acid group 9.17 + 4.59
MPa; maleic acid group 8.46 * 3.89
MPa; NaF added phosphoric acid group
2.33 £ 2.19 MPa; NaF added maleic acid
group 2.02 *+ 1.43 MPa. The statistical
analysis was done by an analysis of vari-
ance and Duncan multiple range tests.
Bond strenigths that the two "only acid"
groups yielded were significantly higher
than NaF added groups (P<0.001) and
were statistically similar (P>0.05). The
current findings indicate that 10% male-
ic acid alone may produce similar bond
strengths to 37% phosphoric acid howe-
ver, 1.23% NaF addition to either phosp-
horic or maleic acids to increase caries
resistance results in significantly lower
bond strengths and should not be ad-
vocated for clinical use as an enamel
conditioner. (Turkish | Orthod 2007;
20:35-42)
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GiRiS

Ortodontik braketlerin direkt olarak asitle
purizlendirilmis mine yiizeyine yapistiriima-
s1, teknolojinin ortodontiye getirdigi yenilikle-
re verilebilecek glizel bir rnektir Bu yéntem-
de purizlendirilen minede olusan mikrosko-
bik bosluklara rezin doldurularak mekanik tu-
tuculuk saglanmaktadir.

Silverstone’a gére mineye asit uygulandig
zaman, prizmalarinin merkezinden veya peri-
ferinden inorganik yapt uzaklastirilarak, 50_
derinligine kadar mikroporézite olusturul-
maktadir (1). Bu mikropdrozitelerin adezivle
dolmast ile de mekanik retansiyon saglanir.
Ancak gerek asitle piriizlendirme sirasinda
gerekse braketin ¢ikarilmasindan sonra dis
ylizeyinin adeziv artiklarindan temizlenmesi
sirasinda minenin (st tabakasinin kaybedil-
mesi bu teknigin bir dezavantajt olarak karsi-
miza ¢itkmaktadir (2,3). Floriirden zengin olan
bu tabakanin kaybedilmesi ile mine curiige ve
dekalsifikasyona acik hale gelmektedir (2,3).
Mine yizeyini koruyarak yeterli tutuculugun
elde edilmesi igin en uygun asit konsantrasyo-
nunun bulunup uygulanmasi amaciyla pek
¢ok calisma yapilmistir (4-6).

Klinik ve laboratuar calismalari, bonding
isleminde olumsuz bir etkiye neden olmadan
fosforik asit konsantrasyonunun ve uygulama
stiresinin dusiirilmesinin mimkiin olabilece-
gini gostermistir (7). Fosforik asidin konsant-
rasyonlarindaki degisikliklerin etkileri tizerine
pek ¢ok arastirma yapilmig, benzer ve farkli
bircok sonug elde edilmistir. Dental Adeziv
Sistem ‘de kullantlan ve zayif bir organik asit
olan, %10 konsantrasyonundaki maleik asitin
15 saniye sire ile uygulanmasinin yeterli bag-
lanma dayanikhiligini sagladigini bulmuglardir
(4). Asitle puriizlendirme isleminden énce mi-
ne yiizeyine floriir uygulanmasi (8), asitlerin
icerisine floriir ilave edilmesi (9,10) asitle pii-
riizlendirilmis mine yiizeyine floriir uygulan-
mast (11-14) gibi yéntemlerle minenin flor
igeriginin arttirtlmasi ile curiklere direncinin
yukseltilmesi saglanmaya calisiimaktadir. Ya-
ptlan bu ilavelerin braketlerin baglanma da-
yanimina etkisi de ¢esitli arastiricilar tarafin-
dan incelenmistir (15,16). Ancak asitler ile
birlikte uygulanan floriir preparatlarinin etkisi
hala aragtirilmaya muhtactir.

Bu bilgilerin 1siginda bu calismada, asitle
purizlendirme isleminde %37 konsantrasyo-
nundaki fosforik asit, %1,23 NaF ilave edilmis

Bag-Kalkan, Orhan, Usiimez

INTRODUCTION

Bonding to enamel with acid-etching has
significantly changed and facilitated clinical
practice in all fields of dentistry. Characteris-
tics of the enamel surface are altered by
acid-dissolution, which creates microporo-
sities that result in a micro-mechanical
bond.

According to Silverstone (1) acid applica-
tion to enamel surface removes inorganic
substance from either the core or the perip-
hery of the prism structure which results in
microporosities that may go down to a
depth of 50_ which are required for a clini-
cally acceptable bond strength. However,
loss of most superficial layer of enamel
which is rich in fluoride during acid etching
and adhesive removal after debonding is
considered as a disadvantage of this techni-
que that makes enamel more susceptible to
decalcification and caries (2,3). Different
studies were performed to decrease this loss
using different acid solutions (4-6).

Clinical and laboratory studies has shown
that concentration of phosphoric acid may
be decreased without causing any untoward
effect on bond strength (7). Different acid
formulations including 10% maleic acid ha-
ve also been tested to avoid organic subs-
tance loss during conventional acid etching
(4). Fluoride application to enamel prior to
bonding (8), fluoride addition to acid soluti-
ons (9,10), fluoride application to the etched
enamel surface (11,14) were all efforts to
increase caries resistance of etched enamel.
The effect of these application on shear
bond strength of orthodontic brackets has
been investigated by several researchers
(15,16). However, information about the use
of fluoride together with acids is limited.

Therefore, the purpose of this study was
to compare the bond strengths of metallic
brackets on human enamel etched with dif-
ferent acid solutions including (1) 37%
phosphoric acid, (2) 37% phosphoric acid
with 1.23% NaF addition, , (3) 10% maleic
acid (4) 10% maleic acid with 1.23% NaF
addition to reveal it this latter 3 caries pre-
vention modalities could achieve bond
strengths similar to those yielded with 37%
phosphoric acid which is widely accepted
for clinical use.

Turk Ortodonti Dergisi 2007;20:35-42
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%37 konsantrasyonundaki fosforik asit, %10
konsantrasyonundaki maleik asit ve %1.23
NaF ilave edilmis %10 konsantrasyonundaki
maleik asidin kullaniimasinin braket tutuculu-
gunu nasil etkileyeceginin arastirilmasi amag-
lanmustir.

GERECLER ve YONTEM

Bu galismada 9-16 yaglari arasindaki hasta-
lardan ortodontik amagla ¢ekilmis olan 120
adet maksiller 1. ve 2. premolar dis kullanil-
mistir. Cekilen disler, akar su altinda kan ve
doku artiklarindan temizlendikten sonra, test
agamasina kadar suni tukarik soltsyonu ige-
risinde bekletilmiglerdir. Suni tukiirik solis-
yonu SU Fen Fakiiltesi Kimya Béliimii'nde ve-
rilen formile uygun olarak hazirlanmigtir
(17). Digler, 30’lu 4 gruba ayrilmig ve standart
akrilik blok olusturan metal yayli kalip icerisi-
ne dokdulen otopolimerizan akrilik hamuruna
gomulmdasglerdir.

CGalismada 4 farkli tip asit jeli kullaniimigtir.
Bunlar :
1-%37’lik fosforik asit jeli (Vivadent Ets.,

Schann / Liechtenstein)

2-%1.23 oraninda NaF igeren %37’lik fosfo-
rik asit jeli.
3-%10’luk maleik asit jeli (Scotchbond Multi-

Purpose 3M Dental Products Div, St.Paul,

USA)

4-%1.23 oraninda NaF igeren %10’luk male-
ik asit jeli.

Braket olarak standart edgewise metal pre-
molar braketi (Dentaurum Standard Edge-Wi-
se Bracket 790-010-80, Pforzheim, Almanya)
kullaniimistir. Bu braketlerin kaidelerinin yu-
zey alani 9.54 mm2'dir.

Her 6rnege, Uretici firmanin énerisine uy-
gun olarak, tek kullanimlik fir¢a yardimi 15
saniye asit tatbik edildikten sonra 15 saniye
basingl su ile yikanmig ve 15 saniye basingli
hava ile kurutulmustur.

Asitle purtzlendirme islemi bu sekilde ta-
mamlandiktan sonra bonding islemine gecil-
mistir. Metal ortodontik premolar braketleri
kurutulmus dis ylzeyinin tam ortasina adeziv
(Express Dental Products, Toronto, Kanada)
ile yapistiriimistir. Once dis yiizeyine primer
uygulanmis, sonra braket kaidesine 6nce pri-
mer sonra adeziv uygulanmistir. Gauge'in
ozel ucu ile disin vestibul yuzeyine dik olacak
bicimde, bonding materyali sertlesene kadar,
2 dakika stre ile 300 gr kuvvet uygulanmgtir
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MATERIALS and METHODS

This study used 120 (maxillary and man-
dibular; tirst and second) premolar teeth ext-
racted from an orthodontic patient populati-
on of 9 to 16 years old. Following cleaning
with water all teeth were stored in artificial
saliva prepared at the Chemistry Depart-
ment of the Science Faculty as described el-
sewhere (17) until the laboratory procedure.
The teeth were divided randomly into 4 gro-
ups of 30 each. Each tooth was mounted
vertically in a self-cure acrylic resin so that
the crowns were exposed.

Four etching procedures pertormed on 30
teeth for each were done with following
acid solutions;

1- 37% phosphoric acid gel (Vivadent Ets.,
Schann / Liechtenstein), A

2- 10% maleic acid gel (Scotchbond Multi-
Purpose 3M Dental Products Div, St.Paul,
USA)

3- 37% phosphoric acid with 1.23% NaF
addition (prepared at Chemistry Depart-
ment of the Science Faculty from the 1st
solution)

4- 10% maleic acid 1.23% NaF addition
(prepared at Chemistry Department of the
Science Faculty from the 2nd solution).
Acids were applied to the buccal surfaces

of premolar teeth for 15 seconds, thoroughly

rinsed with air-water spray from a 3-in-1
syringe for 15 seconds and then dried with
an oil-free source for 15 seconds.

One hundred twenty premolar brackets
(Dentaurum Standard Edge-Wise Bracket
790-010-80, Pforzheim, Germany) with a
base surface area of 9,54 mm2 were used in
this study. Both the prepared enamel surface
and the bracket base were applied a thin co-
at of bonding agent (Express Dental Pro-
ducts, Toronto, Canada) with a brush, then
no-mix orthodontic material was put on the
bracket surface and the bracket was placed
onto the enamel surface. A force of 300 g
was applied to the brackets for 2 minutes
with a force gauge (Dentaurum, Gauge,
006-013-00, Pforzheim, Germany) attached
to a Parascop (Bego Bremer Goldschagerei
Wihl.Herbst Gmbh & Co., Bremen, Ger-
many) (15,16). Any excess resin was remo-
ved with a probe before the resin was poly-
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(15,16). Braket tabanindan tasan adezivler
polimerizasyon tamamlanmadan, braketin
konumu etkilenmeden, bir sond yardimi ile
temizlenmistir. 2 dakika sonra paraskop ciha-
zindan cikanlan 6rnekler, 10 dakika rezinin
sertlesmesi icin disarnida bekletildikten sonra
tekrar suni tikurik solisyonuna daldirilimis-
lardir. Bu sekilde batin digler ayni giin iceri-
sinde braketlenmistir.

Braketlenen drnekler 24 saat sonra 5 °C’de
30 saniye, sonra 55 °C’de 30 saniye bir siklus
olmak tizere 500 kez termal siklusa maruz bi-
rakilmistir (17).

Styirma testi Ankara Universitesi Dishe-
kimligi Fakultesinde bulunan instron test ci-
hazinda (Instron Corp., Canton, Mass, ingilte-
re) gerceklestirilmistir. Styirma kuvveti uygu-
larken cihazin hizi 0.5 mm/dk olacak sekilde
ayarlanmuistir.

Elde edilen bulgular ANOVA ve Duncan
testleri ile degerlendirilmistir.

BULGULAR

Ortalama debonding kuvvetleri ve standart
sapmalari Tablo I'de verilmistir. Fosforik asit
grubu en yiiksek ortalama debonding kuvveti-
ni sergilemistir (91.77 + 45.90 N). Bunu ma-
leik asit grubu izlemektedir (84.64 + 38.93
N). NaF ilave edilen fosforik asit ve maleik
asit gruplari sirasiyla 23.32 = 21.92 N ve
20.23 + 14.34 N baglanma kuvvetleri sagla-
miglardir. ANOVA testi sonuglari gruplar ara-
sinda istatistiksel olarak anlamli farkhliklar ol-
dugunu ortaya ¢ikarmistir (Tablo 1) (F, 36.56;
p, 0.001). Duncan testi iki asit grubunun bir-
birine benzer ve istatistiksel olarak yine ben-
zer olan NaF ilaveli asit gruplarindan anlaml
derecede yuksek baglanti kuvveti sagladigini
ortaya koymustur (Tablo 1).

TARTISMA

Purtzlendirme isleminde birgok asit tipi
kullanilmistir (5), ancak glinimizde %35-50
konsantrasyonundaki fosforik asit ile mine yii-
zeyinin purizlendirilmesi, retansiyonun sag-
lanmasinda kabul edilen ve genis bir kullanim
alani olan bir tekniktir (18).

Fosforik asit inorganik bir asittir. Fosforik
asidin uygulanmasinda sonra mine yiizey ya-
pisinin bozuldugu, mine yiizeyinde doku kay-
bi meydana geldigi, asidin uygulanmasin ta-
kiben olusan beyaz opak goruinttiniin o bélge-
de meydana gelen dekalsifikasyon ve kristal

Bas-Kalkan, Orhan, Usiimez

merized. Following 2 minutes of force app-
lication, the specimens were allowed to cu-
re for an additional 10 minutes and then we-
re immediately returned to the artificial sali-
va solution. The same operator performed
the bonding of all the brackets.

Twenty-four hours after bonding and
complete specimen preparation, the entire
teeth specimen was placed in a specially
constructed automatic thermocycling appa-
ratus17. The specimen was thermocycled
between water baths held at 5cC and 55e<C
for 30 second cycles each for a total of 500
cycles to imitate heat and humidity conditi-
ons of the oral cavity.

The embedded specimens were secured
in a jig attached to the base plate of a uni-
versal testing machine (instron Corp., Can-
ton, Mass, England). A chisel-edge plunger
was mounted in the movable crosshead of
the testing machine and positioned so that
the leading edge aimed the enamel-adhesi-
ve interface before being brought into con-
tact at a crosshead speed of 0.5 mm/min.

Mean bond strength was calculated for
each etching acid group and comparisons of
means were made using an analysis of vari-
ance (ANOVA) and a Duncan test (SPSS for
Windows, Release 7.5.1).

RESULTS

The average debonding forces and their
standard deviations are presented in Table I.
The phosphoric-acid-etched group yielded
the highest average debonding force (91.77
+ 45.90 N). This was tollowed by the male-
ic-acid-etched group (84.64 = 38.93 N). The
average values that the NaF added acid so-
lutions yielded were 23.32 = 21.92 N and
20.23 + 14.34 N for the added phosphoric
and maleic acid group respectively. A one-
way ANOVA test showed presence of signi-
ficant differences among four different etc-
hing acid solutions with respect to bond
strengths yielded (F, 36.56; p, 0.001). Appli-
cation of the Duncan's multiple range test
showed that the two only-acid groups were
similar and significantly higher from the sig-
nificantly similar two NaF added solutions
(Table I).

TTirk Ortodonti Dergisi 2007;20:35-42



Farkli Asitlerle Piriizlendirme
Etching with Different Acids

Stres / Stress (MPa)

Kullanilan preparat /

Treatment methods N  Ortalama / Mean §S/SD test*
%37 phosphoric acid 30 9.619 4.811 A
%10 maleic acid 30 8.871 4.082 A
%1.23 NaF + %37 phosphoric acid 30 2.445 2.296 B
%1.23 NaF + %10 maleic acid 30 2.120 1.503 B

* ayn harfle ifade edilen gruplar arasinda istatistiksel olarak anlamli bir fark yoktur. * different letters

indicate statistically significantly different groups

yapisinin bozulmasina bagli oldugu bircok
yazar tarafindan ifade edilmistir (19-23). Ma-
leik asit ise zayif bir organik bir asittir Organik
asitlerin molekul yapilarinin inorganik asitlere
gore daha buyiik olmasi (24,25) nedeni ile
mine ylizeyinde daha seyrek ptrizlendirme
yapacagini, dolayistyla mine yizeyinde daha
az doku kaybina neden olacagini diigtinen bir
cok arastirict %10 konsantrasyondaki maleik
asit kullanmig ve bu konu ile ilgili ¢alismalar
yapmistir (16,26-28). Maleik asit, konservatif
dis tedavisinde, dentin yiizeyinin ptrizlendi-
rilmesinde de kullaniimaktadir (28,29).

Gottlieb ve ark (30), calismalarinda Ameri-
ka’'daki ortodontistlerin %95.6’sinin maleik
asidi hi¢ kullanmadigini, %3.9'unun arasira,
sadece %0.5'inin rutin olarak maleik asidi
kullanildigint belirtmislerdir. Ulkemizde ma-
leik asit kullandigini ifade eden ortodontistle-
rin oraninin %2.5 oldugu, ancak bu ortodon-
tistlerin sadece maleik asidi degil, hem fosfo-
rik hem de maleik asidi kullandigi belirlen-
mistir. Tirkiye’de rutin olarak sadece maleik
asidi tercih eden bir ortodontistin olmadigi
gorilmustdr (31).

Bazi aragtirmacilar asitleme isleminden 6n-
ce veya sonra flor uygulanmasinin baglanma
dayaniklihgini distrdtgina bildirmislerdir
(9,10,22,32,33). Bu durum arastirmacilari flo-
ru dogrudan asit soliisyonuna ilave etmeye
yoneltmis ve bu konu ile ilgili calismalar ya-
pilmistir (9,10,15,18,19). Flor igeren fosforik
asit ile pirtizlendirme isleminden sonra mine
yizeyinde flor iceriginin arttigi ve minenin
dekalsifikasyona kargi daha direncli oldugu
belirtilmistir (10,19).

Bu calismada %37’lik fosforik asit jeli ile
%10’luk maleik asit jeli uygulanan grup orta-
lamalari arasinda istatistiksel olarak anlamli
bir fark bulunamamistir. Bu iki gruba ait bra-
ket tutuculuk degerleri klinik olarak kabul

Turkish jJournal of Orthodontics 2007;20:35-42

DISCUSSION

Many acid solutions have been used for
etching (5), however, 35-50% concentration
of phosphoric acid is mostly accepted and
being widely used (18).

Phosphoric acid is an inorganic substan-
ce. Many authors reported changes of surfa-
ce characteristics, loss of enamel substance,
and white frosty appearance due to decalci-
tication and crystal structure deformation
with this acid (19-23). Maleic acid on the ot-
her hand is a weak organic acid which has a
bigger molecular structure than inorganic
acids (24,25). This molecular size difference
is believed to decrease mineral loss due to
less surface damage and researches have be-
en carried out on this subject (16,26-28).
Maleic acid is used for dentin etching in
conservative dentistry as well (28,29).

Gottlieb et al., (30) stated that in United
States, %95.6 of orthodontists never used
maleic acid, %3.9 used occasionally and
%0.5 used routinely. According to Cirak
(31), the ratio of maleic acid users in Turkey
is 2.5%, however these orthodontists do not
use this acid alone but occasionally use
phosphoric acid as well.

Some authors stated that fluoride applica-
tion before or after etching decreased bond
strength to enamel (9,10,22,32,33). This ma-
de researchers add tluoride directly to the
acid solutions (9,10,15,18,19). Fluoride ad-
ded phosphoric acid etching is reported to
increase the fluoride content of enamel and
resistance to decalcification (10,19).

In this study no statistically significant dif-
ferences were found between 37% phosp-
horic acid gel and 10% maleic acid gel in
terms of bond strengths. Bond values that

Tablo I: Ortalama kinlma

stres degerleri

Table I: Average stresses for

debonding orthodontic

brackets
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edilen degerlerdir (34). Aasen ve Ario (35),
Hallett ve ark (36) ile Olsen ve ark (16)
%37'lik fosforik asit ile %10’luk maleik asidin
styirma kuvvetlerine karst dayanikliligini test
ettigi calismalarinda iki grup arasinda istatis-
tiksel olarak anlamli bir fark bulamamuglardir.

Fosforik asit solisyonuna NaF ilave edil-
mesinin baglanma kuvvetini etkilemedigini
(10) hatta arttirdigint (15) belirten calismalar
vardir. Bizim galismamizda fosforik aside NaF
ilave edilmesi baglanma kuvvetini istatistiksel
olarak anlamli 6l¢tide disirmustir dolayisty-
la bu calismalarin sonuglart bizim ¢alismami-
zin sonuclari ile celismektedir. Ancak bu ¢a-
lismalarda kullanilan fosforik asit ve NaF kon-
santrasyonlart bizim ¢alismamizda kullanilan
konsantrasyonlardan farkli oldugu icin kiyas-
lama yapmak dogru olmayacaktir. Meng ve
ark (18) ise calismalarinda %37’lik fosforik
asitle %1.23 oraninda NaF ilave edilmis
%37'lik fosforik asidin baglanma dayanikliltk-
lart arasinda istatistiksel olarak bir fark olma-
digint gostermislerdir. Calismamizin sonuglart
bu yazarlarin ¢alismalarinda elde ettikleri so-
nuglarla gelismektedir. Bu farkin materyal ve
metotlardaki  farkhliktan  kaynaklandigi
dustnulebilir.

Takahashi ve ark (9), %30’luk fosforik aside
%2-5 oraninda NaF ilavesinin baglanma
dayaniklthigint azalttigini, %0.02 oraninda
NaF ilavesinin ise baglanma dayanikliligin
etkilemedigini bildirmislerdir. Bu calismada
ilave edilen %0.02’lik NaF konsantrasyonu
bizim kullandigimiz konsantrasyondan dusiik
oldugu icin fark bulunmamis olmast kabul
edilebilir. Nitekim arastirmacilar, bizim kul-
landigimiz %1.23 konsantrasyon degerine
yakin hatta yuksek olan %2-5'lik konsantras-
yonunda NaF ilavesi ile baglanma dayanik-
liliginin azaldigini ifade etmis olmalart, flor
konsantrasyonunun artmasinin tutuculugu
azalttiginin bir delili oldugu kabul edilebilir.
Bu durumda eger asit soltsyonuna flor ek-
lemekte israr edilecekse optimum flor kon-
santrasyonunun tespiti igin ileri calismalarin
yapilmasi uygundur.

SONUC
Calismamizda elde edilen sonuglar su
sekilde siralanabilir :
1- %1.23 NaF’ un gerek %37 konsantras-
yonundaki fosforik aside gerekse %10 kon-
santrasyonundaki maleik aside ilave edil-
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these two acids yielded are in the clinically
acceptable range (34). These finding is in
accordance with the works of Aasen and
Ario (35), Hallett et al. (36), and Olsen et al.
(16). Takahashi et al. (9), reported that
Wrigth and Beck stated that 1.2% NaF addi-
tion to phosphoric acid decreased bond
strength. Our results are in accordance with
these authors as well.

NaF added 37% phosphoric acid and ma-
leic acid groups (group 3 - group 4) did not
display any significant differences between
each other, however, the mean bond
strength values of these two groups were sig-
nificantly lower than other two groups.
Bond values these two NaF added acids yi-
elded were below the clinically acceptable
range (34). These findings oppose the works
of Thornton et al., (10) and Garcia-Godoy et
al., (15). This difference may be related to
the use of lower concentrations of NaF in
those studies. Our results also appose those
of Meng et al., (18) who reported no signifi-
cant differences between the bond strength
of 37% phosphoric acid and 1.23% NaF ad-
ded 37% phosphoric acid. This difference
may be related to difference in the method
used.

Takahashi et al., (9) demonstrated that ad-
ding %2-5 NaF into 30% phosphoric acid
decreased bond values while %0.02 NaF
addition has no adverse effect on bond
strength. This seems in accordance with the
results of this study as %0.02 NaF concent-
ration is much lower than that was used in
this study. Moreover, researchers reported
that NaF concentrations close to 1.23% or
higher such as 2-5% decreased bond
strengths significantly. These findings seem
to give us a clue that increased concent-
rations of NaF in phosphoric acid effects
bond values adversely. Nevertheless, if NaF
will continue to be added to etching acid
solutions, further research is necessary to
detect the optimum concentration.

CONCLUSION
The results of the study indicate that;

1. Addition of 1.23% NaF into 37% phosp-
horic acid or 10% maleic acid decreases
resultant bond strengths significantly.
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Farkl Asitlerle Piriizlendirme
Etching with Difierent Acids

mesi ile baglanma dayanikhilig istatistiksel
olarak anlamh &l¢iide azalmustir,

%37 konsantrasyonundaki fosforik asit ve
%10 konsantrasyonundaki maleik asit ile
purizlendirilmis ylizeylerinin
tutuculugu arasinda istatistiksel olarak an-
laml bir fark bulunamamustir,

%1.23 oraninda fluor ilave edilen %37
konsantrasyonundaki fosforik asit ve
%1.23 oraninda fluor ilave edilen %10
konsantrasyonundaki maleik asit ile piiriiz-
lendirilmis mine vyiizeylerinin tutuculugu
arasinda istatistiksel olarak anlamh bir fark
bulunamamustir,

Organik bir asit olan maleik asidin mine
yiizeyine daha az zarar verdigi ve braket-
lerin baglanma dayaniklihiginin, klinikte
rutin olarak kullanilan %37’lik fosforik asit
ile elde edilen baglanma dayanikhligina
gore istatistiksel olarak farkli olmadigi géz
onune alindiginda, maleik asit kul-
laniminin daha uygun olacagl sonucuna
varilmistir

mine

2. No significant differences were found bet-

ween the bond values achieved by 37%
phosphoric acid or 10% maleic acid.

. The bond strength values obtained by
1.23% NaF added 37% phosphoric acid
and 1.23% NaF added %10 maleic acid
were not significantly different either.

. Use of 10% maleic acid is suggested ins-
tead of 37% phosphoric acid regarding
that this organic‘acid may cause less sur-
face damage and does not affect the bond
strength values significantly. The current
findings indicate that 1.23% NaF addition
to etching acids to increase caries resis-
tance results in significantly lower bond
strengths and should not be advocated for
clinical use as an enamel conditioner.
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