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Kratak sadr`aj

Na 20 zubnih uzoraka (premolara) izva|enih iz ortodontskih razloga,
izvr{eno je kondicioniranje gle|i 37% fosfornom kiselinom u trajanju
od 15, 30 i 45 sekundi. Materijal je potom podvrgnut standardnoj
tehnici obrade i pripremljen za ultrastrukturno ispitivanje na SEM
aparatu (JEOL-JSM-5300). Dobijeni rezultati pokazuju razli~it mi-
kroreljef gle|nih povr{ina u zavisnosti od du`ine eksponiranja kiseline.
Na osnovu dobijenih rezultata, razlikuju se razli~iti modeli nagrizanja
gle|i koji mogu imati dva tipa demineralizacije, a na osnovu izgleda
gle|nih prizmi mo`e se sugerirati optimalno vreme kondicioniranja
same gle|i.

Klju~ne re~i: gle|, bravice, adhezivi

Uvod

Zubna gle| predstavlja acelularnu i afi-
brilarnu strukturu, izgra|enu uglavnom od
kristala apatita. Iako ne sadr`i ni krvne ni limfne
sudove, {to joj ograni~ava mogu}nost aktivne
odbrane, gle| se ipak smatra vitalnim tkivom
koje uspeva da u odre|enom vremenskom
periodu odr`i intaktnost svoje povr{ine.1 Gle|na

Summary

On 20 teeth samples (premolars), extracted for orthodontic reasons, the
enamel conditioning with 37% phosphorus acid was done, lasting 15,
30, 45 seconds. The material undergone the standard procession tech-
nique and was prepared for ultra structural examining on SEM device
(JEOL-JSM-5300). Given results show different micro relief of enamel
surfaces, depending on the length of being exposed to the acid. Given re-
sults make distinction among different models of enamel damaging
which can have two types of demineralization, and on the basis of the
enamel prisms, we can suggest the optimum time for enamel condition-
ing.

Key words: enamel, brackets, adhesives

Introduction

Teeth enamel represents acelular and
afibrilar structure made mostly by apatite
crystals. Although it does not contain blood and
lymph vessels, thus limiting an active defense,
enamel is still considered a vital tissue that
manages to keep its surface intact for a certain
period of time.1 Enamel surface with its liquid
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povr{ina sa okolnom te~no{}u predstavlja jedan
dinami~an ekvilibrijum.

Sa nicanjem zuba u oralnu sredinu, gle| je u
principu kompletno mineralizovana. Me|utim,
povr{ina gle|i, u vreme erupcije, zna~ajno je
porozna, i tek u periodu tzv. "posteruptivne
maturacije" dolazi do kompletne maturacije
gle|i. Pojavom zuba u oralnoj sredini, povr{ina
gle|i neprestano do`ivljava modifikacije i di-
nami~ke transformacije. Od tog momenta po-
vr{ina gle|i gotovo nikad nije bez plakovnog
sadr`aja i mikroorganizama koji ~ine njihov
glavni sastav. U plakama postoji kontinuirana
metaboli~ka aktivnost koja dovodi do cikli~nih
promena pH sredine i ~estog smenjivanja pro-
cesa izlaska (rastvaranja) minerala, tj. demine-
ralizacije i njihove ugradnje odnosno remine-
ralizacije. Kako gle| zuba nema mogu}nost
aktivne odbrane jer ne sadr`i ni krvne ni limfne
sudove, intaktnost svoje povr{ine odr`ava bio-
lo{kom ravnote`om procesa demineralizacije i
remineralizacije. Metaboli~ki procesi koji se
intenzivno odigravaju u mikrobnim masama
koje okru`uju povr{inu gle|i, ~esto rezultiraju
smanjenjem pH u plakovnom sistemu i dovode
do rastvaranja povr{ine gle|i. Najraniji znak
ovog rastvaranja humane gle|i mo`e se otkriti
skening elektronskim mikroskopom, a povr{ina
zuba izgleda "{upljikavo". Raznolikost pro-
mena koje se konstantno odvijaju u oralnoj
sredini, a naro~ito u plakovnom sistemu koji je
okru`uje, bitno uti~u na stabilnost povr{inskih
slojeva gle|i zuba.2

Postoje dva tipa rastvaranja gle|i: tip I
nastaje po modelu subpovr{inskih lezija (whi-
te spot lesion, tj. bela mrlja) i tip II demine-
ralizacije, nastaje po modelu erozije gle|i posle
nagrizanja, i mo`e biti po modelu, koji se
karakteri{e demineralizacijom centara prizama,
a tako|e razlikujemo i model erozije koji se
karakteri{e razaranjem gle|nih prizama po
periferiji. Postoji i kombinacija ova dva modela,
a to je III tip, koji je nepovoljan i ogleda se u
potpunom razaranju gle|nih prizama nakon na-
grizanja nekom od kiselina. Nagrizanje gle|i
rastvorima razli~itih kiselina je fizi~ko-hemi-
jski postupak kojim se pove}ava aktivna
povr{ina potrebna za retenciju kompozitnih i
adhezivnih materijala. Ova planirana i strogo
vo|ena demineralizacija dovodi do selektivne
razgradnje neorganskog dela gle|i u obliku
monokalcijumovih monohidratnih soli na
mestima koja odgovaraju centru i rubovima
kristala prizmatskih struktura.3

surrounding represents one dynamic equ-
ilibrium.

With teeth coming out into the oral sur-
rounding, enamel is completely mineralized.
However, enamel surface is significantly po-
rous in the time of eruption, and the complete
enamel maturation happens in the time of "post
eruptive maturation". When teeth appear in oral
surrounding, enamel surface is constantly going
through modifications and dynamic transforma-
tions. From that moment on, enamel surface is
never without plaque content and microorgan-
isms, which make their main composition.
There is a continuing metabolic activity in
plaque, which leads to cyclical changes in pH
and often changes in processes of demineraliza-
tion and remineralization. Biological balance
between demineralization and remineralization
maintain the intactness of enamel. Metabolic
processes taking places in microbe masses
which surround the enamel surface, often result
with lowering of pH in a plaque system and lead
to dissolving of enamel surface. Electronic mi-
croscopic scanning can discover the earliest
sign of this humane enamel dissolving and teeth
surface looks porous. Variety of changes con-
stantly happening in oral surrounding and espe-
cially in a plaque system that surrounds it, have
a great influence on stability of teeth enamel
surface layers.2

There are two types of enamel dissolving:
type I happens according to the model of
subsurface lesions (white spot lesion) and type
II of demineralization happens according to the
enamel erosion model after damaging and can
happen according to the model characterized by
prism centers demineralization, and we also dif-
fer erosion model characterized by enamel
prism damaging on the periphery. There is also
a combination of these two models, type III,
which is negative because of a complete de-
struction of enamel prisms after acid damaging.
Enamel damaging by acid dissolutions is a
physical and chemical procedure that increases
the active surface necessary for retention of
composite and adhesive materials. This planned
and strictly led demineralization brings to selec-
tive razing of non organic enamel part in the
shape of monocalcium monohydrate salts at
places that suit centers and edges of crystal pris-
matic structures.3
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Nasuprot procesu demineralizacije stoji pro-
ces remineralizacije, koga karakteri{e reparaci-
ja kristala hidroksiapatita o{te}enih kiselinama
ili stvaranjem novih kristala apatita gle|i. Ultra-
strukturna slika ovih promena zavisi od konce-
ntracije kiseline, orijentacije kristala u odnosu
na povr{inu zuba, ali u najve}oj meri od vre-
mena delovanja kiseline na gle|.4,5

Sa pojavom bondne tehnike koju je u sto-
matologiju uveo Buonocore 1955. god., koncept
lepljenja razli~itih materijala za gle| do`iveo je
svoju primenu i u ortodonciji, slu`e}i u le-
pljenju ortodontskih bravica.6 Ovaj pristup ima
nekoliko prednosti u odnosu na prethodnu
tehniku, kada su kori{}eni prstenovi za svaki
zub ponaosob, kao {to su minimiziranje iritacije
mekog tkiva i pojava hiperplasti~nog gingivita,
izostanak posttraumatskih prostora posle
uklanjanja prstenova, postavljanje bravica na
nedovoljno izrasle zube, mnogo prihvatljiviji
estetski izgled za pacijenta. Me|utim, da bi
izvr{ili lepljenje bravica neophodno je izvr{iti
nagrizanje gle|i zuba nekom od kiselina, radi
dobijanja adekvatnog retencionog mesta za
aplikaciju bravice na povr{ini zuba.

Zbog specifi~ne gra|e gle|i, za dobru vezu
sa adhezivnim materijalom neophodan je
predtretman ili kondicioniranje gle|i.

Cilj

Ova studija in vitro je ura|ena sa ciljem:

� da se SEM tehnikom ispita ultrastrukturni
izgled bukalnih povr{ina gle|i zuba tretiranih
37% ortofosfornom kiselinom u razli~itom
vremenskom trajanju.

Materijal i metod

Za komparativnu analizu gle|nih povr{ina
kori{}eno je 20 humanih premolara koji su
ekstrahirani iz ortodontskih razloga. Kriterijumi
za izbor zuba uklju~ivali su: intaktnu bukalnu
povr{inu koja prethodno nije tretirana nikakvim
agensima, bez naprsnu}a gle|i usled pritiska
kle{ta za ekstrakciju kao i bez karijesa. Zubi su
o~i{}eni i ispolirani pastom bez fluora u trajanju

Contrary to the process of demineralization,
there is a process of remineralization character-
ized by reparation of hydroxyapatite crystals
damaged by acids or creation of new crystals of
the apatite enamel. Ultrastructural picture of
these changes depends on acid concentration,
crystal orientation in relation to teeth surface,
but mostly on time needed for the acid to affect
the enamel.4,5

With appearance of bonding technique, in-
troduced to stomatology by Buonocore in 1955,
the concept of bonding different materials to
enamel experienced its appliance in orthodoncy
serving in bonding of orthodontic brackets.6 This
approach has several advantages like minimiz-
ing of soft tissue irritation and appearance of hy-
per plastic gingivitis, absence of post traumatic
spaces after removing of rings, placing the
brackets on insufficiently grown teeth, better
esthetic look for the patient. However, in order
to do bonding of the brackets, it is necessary to
do the conditioning of teeth enamel with one of
the acids to get the adequate retention places for
bracket application on teeth surface.

Pretreatment or conditioning of enamel is
necessary because of the specific enamel struc-
ture.

Aim

This in vitro study was done with this aim:

� To examine the ultra structural look of
buccal enamel surfaces treated with 37% phos-
phorus acid in different time intervals using the
SEM technique.

Material and method

For comparative analyses of enamel sur-
faces, 20 humane premolars, extracted for orth-
odontic reasons were used for this purpose. Cri-
teria for choosing the teeth included: intact
buccal surface previously not treated with any
agents, without fissures under the pressure of
pliers for extraction, as well as without caries.
Teeth were cleaned and polished with a paste
without fluorine; time needed for that was
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od 5 s. Izvr{eno je kondicioniranje zuba unutar
eksperimentalnih grupa 37% ortofosfornom ki-
selinom (Orthodontic Bonding System, Acid
Etch, Dentaurum, Nema~ka) u razli~itim vre-
menskim intervalima od 15, 30 i 45 sekundi.

Zubi su podeljeni u 4 grupe po 5 zuba, 3
eksperimentalne (n=15) i 1 kontrolna (n=5) po
slede}em protokolu:

I grupa zuba ‡ kontrolna, bez nagrizanja
gle|i;

II grupa zuba ‡ uklju~ivala je zubne uzorke
koji su kondicionirani 15 sekundi;

III grupa zuba ‡ kondicionirani 30 sekundi;
IV grupa zuba ‡ kondicionirani 45 sekundi.

Tako dobijeni uzorci su tehnikom spatero-
vanja u vakuum evaporatoru pripremljeni za
SEM analizu (JEOL-JSM-5300).

Rezultati

Ultrastrukturnom analizom gle|nih povr{i-
na po uklanjanju bravica ustanovljene su zna-
~ajne razlike izme|u sve ~etiri grupe, a za ko-
mparaciju su kori{}ene intaktne bukalne po-
vr{ine zuba I grupe (slika 1).

Kod II grupe, nakon nagrizanja gle|i orto-
fosfornom kiselinom u trajanju od 15 sekundi,
zapa`a se po~etna demineralizacija gle|nih pri-
zmi u vidu "p~elinjeg sa}a" (slika 2).

5sec.The conditioning of teeth was done with
37% orthophosphoric acid within experimental
groups (Orthodontic Bonding System, Acid
Etch, Dentaurum, Germany) in different time
intervals of 15, 30 and 45 seconds.

Teeth were divided into 4 groups with 5
teeth each, 3 experimental groups (n=15) and 1
control group 1 (n=5) according to the follow-
ing protocol:

I group ‡ control, without teeth damaging
II group ‡ included teeth samples condi-

tioned for 15 seconds;
III group ‡ conditioned for 30 seconds;
IV group ‡ conditioned for 45 seconds.

Given results were prepared with spattering
technique in vacuum evaporator for SEM analy-
ses (JEOL-JSM-5300).

Results

With ultra structural analyses, after brackets
removing, significant differences were estab-
lished among 4 groups. Intact buccal teeth sur-
faces of I group were used for comparison
(figure 1).

The beginning of enamel prisms damaging
after orthophosphoric acid (15 seconds) in the
shape of "honeycomb" can be noticed with II
group (figure 2).

Slika 1. Intaktna povr{ina gle|i (kontrolni uzorak)
Figure 1. Intact enamel surface (control sample)

Slika 2. Po~etna demineralizacija gle|i nakon nagrizanja
u trajanju od 15 sec ("p~elinje sa}e")

Figure 2. Beginning of enamel demineralization after
damaging lasting 15 seconds ("honeycomb")
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Kod III grupe (nagrizanje gle|i izvr{eno u
trajanju od 30 sec) zapa`aju se slede}e mikro-
morfolo{ke karakteristike:

� kiselinska razgradnja periferije prizmati-
~nih struktura u vidu "riblje krlju{ti" (slika 3);

� hrapavost i plitke erozije po rubovima gle-
|nih prizmi u vidu "ukosnica" ‡ deminerali-
zacija tip II (slika 4).

Damaging with III group lasted for 30 sec-
onds and we can notice the following micro
morphological characteristics:

� Acid razing of the periphery of prismatic
structures in the shape of fish scales (figure 3);

� Roughness and shallow erosions on the
edges of enamel prisms in the shape of hair-
pins-demineralization type II (figure 4).

Slika 3. Razgradnja perifernih delova gle|nih prizmi
("riblja krlju{t") nakon nagrizanja od 30 sec

Figure 3. Razing of peripheral enamel prisms
("fish scales") after 30 sec damaging

Slika 4. Hrapavost i plitke erozije gle|nih prizmi u vidu
"ukosnica" ‡ tip II nakon nagrizanja od 30 sec

Figure 4. Roughness and shallow erosions of enamel prisms
in the shape of "hairpins" ‡ type II after 30 sec damaging

Slika 5. Izra`ena demineralizacija nakon nagrizanja gle|i u
trajanju od 45 sec

Figure 5. Expressed demineralization after enamel razing
lasting 45 seconds

Slika 6. Jaka demineralizacija sredi{ta gle|nih prizmi
i mestimi~no erodovani rubovi gle|i.

Demineralizacija tip I ‡ nagrizanje 45 sec
Figure 6. Strong demineralization of middle part of enamel

prisms and here and there on enamel ends.
Demineralization type I ‡ lasting 45 seconds

Nagrizanje gle|i fosfornom kiselinom u tra-
janju od 45 sec., koje je izvr{eno u IV grupi,
dovodi do brisanja gle|nog mikroreljefa ‡ demi-
neralizacija sa dominacijom tipa I (slika 5 i 6).

Razing of the enamel with phosphoric acid
(45 sec) that was done in group IV, brings to
erasing of enamel micro relief ‡ demineraliza-
tion with domination of type I (figure 5, 6).
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Mikromorfolo{ke promene gle|nih povr{i-
na kod IV grupe, pokazuju tako|e i nazubljene
gle|ne prizme sa iskidanim ivicama (slika 7).

Diskusija

Tradicionalan pristup postavci fiksnih apa-
rata zahteva jednu dosta agresivnu metodu na-
grizanja gle|i, kiselinama razli~ite koncen-
tracije koje dovode do demineralizacije gle|i,
kao uobi~ajenog postupka u procesu dobijanja
retencionog mesta na povr{ini zuba radi apli-
kovanja i lepljenja ortodontskih bravica.

Klini~ari su zainteresovani kako za kara-
kteristike adhezivnih sistema koje koriste, jer im to
omogu}ava da ga koriste adekvatno i efikasno, tako
i za mikromorfolo{ke karakteristike same gle|i, {to
mo`e biti jedna od smernica za uspe{no lepljenje
bravica, a time i iznala`enja najadekvatnijeg i
najmanje agresivnog terapeutskog postupka u orto-
dontskoj terapiji fiksnim aparatima.

Gle| ima izrazito glatku povr{inu koja, sa-
mim tim, nije podesna za mikromehani~ko vezi-
vanje sa adhezivnim materijalom. Tehnikom
nagrizanja ostvaruje se zadovoljavaju}a mikro-
mehani~ka veza izme|u gle|i i adheziva.

Prvi poku{aj uvo|enja adheziva u stoma-
tolo{ku praksu bilo je uvo|enje tehnike nagri-
zanja gle|i kiselinom. Osnovna svrha
nagrizanja gle|i ogleda se u pobolj{anju fizi~ke
veze (retencije) izme|u adhezivnog materijala i
gle|i. Ovim postupkom nagrizanja (kondicioni-
ranja) zna~ajno se pove}ava aktivna povr{ina
gle|i za vezu sa adhezivnim materijalom.

Na uspe{nost nagrizanja gle|i uti~e vi{e fa-
ktora, od kojih su najbitniji: orijentacija po-
vr{inskih prizmi prema povr{inskoj ravni,
koncentracija i du`ina delovanja kiseline.

Micro morphological changes of enamel su-
rfaces with group IV also show cogged enamel
prisms with thorn edges (figure 7).

Discussion

Traditional approach to placing of fixed de-
vices demands one very aggressive method of
enamel razing with acids of different concentra-
tion which leads to enamel demineralization as
a usual procedure in the process of getting the
retention place on teeth surface in order to apply
and bond the brackets.

Interest for characteristics of adhesive sys-
tems and enamel micro morphological charac-
teristics can be one of directions for successful
bonding, and this can lead to finding out of most
adequate and least aggressive therapeutic pro-
cedure in orthodontic therapy with fixed de-
vices.

Enamel has extremely flat surface that is not
fit for micro mechanical bonding with adhesive
material. Razing technique enables satisfying
micro mechanical bond between enamel and ad-
hesive.

The procedure of razing (conditioning) pro-
vides the active enamel surface for bonding
with adhesive material.

Success of razing depends on several factors
and the most important are: orientation of sur-
face prisms towards flat surface, concentration
and length of acid effect

When choosing the phosphoric acid, a great
number of authors4,7,9 suggest using of the liquid
while gels are more practical because of more
precise control during application on enamel
surface and they contain sub-micron silicon par-

Slika 7. Nazubljene gle|ne prizme sa iskidanim ivicama
nakon nagrizanja gle|i u trajanju od 45 sec

Figure 7. Cogged enamel prisms with thorn edges
after razing of 45 sec
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Pri izboru fosforne kiseline, ve}i broj au-
tora4,7, 9 zagovara da se koristi u te~nosti, dok
gelovi koji su prakti~niji, jer se preciznije mogu
kontrolisati tokom aplikacije na povr{inu gle|i,
sadr`e sub-mikronske silicijumske ~estice, koje
se te`e temeljno ispiraju i uklanjaju, a sa njima i
nus produkti demineralizacije gle|i.

Stavovi oko trajanja postupka nagrizanja jo{
uvek su neusagla{eni, ali se smatra da je 30 sekundi
optimalno vreme koje mo`e dati odgovaraju}e re-
zultate prilikom procesa lepljenja bravica u orto-
dontskoj terapiji fiksnim aparatima.

Postoji veliki broj studija o optimalnom
vremenu nagrizanja gle|i zuba kod lepljenja
bravica. Mi{ljenja su opre~na. Pojedini
autori7,8,9 sugeri{u nagrizanje gle|i u razli~itim
vremenskim intervalima od 15 do 60 sec. po
zubu. Me|utim, problem le`i u ~injenici da
postoji velika individualna varijacija na
rastvorljivost gle|i. Ne samo da smo suo~eni sa
velikom varijacijom u stepenu rastvorljivosti
gle|i zuba me|u razli~itim pacijentima, ve}
postoje i razne varijacije me|u zubima jedne
individue, pa ~ak i u jednom istom zubu.10,11

Anatomska povr{ina gle|i zuba uti~e u velikoj
meri na kvalitet samog kondicioniranja gle|i, pri
~emu je svoja zapa`anja predstavio i Hobson sa
sar.12 ispitivaju}i lingvalne povr{ine zuba i upo-
re|uju}i ih sa bukalnim povr{inama istih na SEM,
i pri tom zapazio da postoje signifikantne razlike u
njihovoj strukturi, {to je svakako u korelaciji sa
morfologijom krunice zuba.

Iznala`enje najoptimalnijeg vremena nagri-
zanja gle|i zuba kiselinama razli~ite ja~ine,
mo`e biti od presudnog zna~aja u adekvatnom
odabiru adhezivnih sistema11. Ispitivanja na
SEM nagri`enoj povr{ini gle|i zuba fosfornom
kiselinom, u razli~itom vremenskom trajanju,
mogu dati odgovor na pitanja ortodontske
problematike fiksnim aparatima.12,13

Prilikom izlaganja zubnih uzoraka kiselini u
trajanju od 30 sekundi u ovoj studiji, zapa`a se
uglavnom, razaranje periferije prizmatskih
struktura, dok intraprizmatska struktura os-
taje relativno intaktna. Ovaj model destrukcije
gle|nih prizmi je u literaturi poznat kao tip II.

Delovanje kiseline u trajanju od 45 sekundi
izazvalo je ve}e varijacije u izgledu gle|nih
prizmi. Naj~e{}e se zapa`ao tip I sa disolu-
cijom intraprizmati~ne strukture.

Dobijeni rezultati u ovoj studiji mogu se
komparirati sa rezultatima Faliana14 i sar., koji
su SEM ispitivanjima ukazali na postojanje
~etiri tipa nagri`ene gle|i:

ticles that are harder to wash and remove to-
gether with negative products of enamel demin-
eralization.

Attitudes towards duration of the razing pro-
cedure are not uniformed. It is suggested that 30
seconds is the optimum time that can give suit-
able results during the process of brackets bond-
ing in orthodontic therapy with fixed devices.

There is a great individual variation in
enamel dissolving. Not only there is a great
variation in the degree of enamel dissolving
among different patients but also there are dif-
ferent variations among teeth of one person,
even in one tooth.10,11

Anatomic enamel surface greatly influences
the quality of enamel conditioning. Hobson
with assistants12 examined lingual teeth sur-
faces and compared them to buccal surfaces of
the same teeth on SEM, and noticed significant
differences in their structure which is certainly
in correlation with the morphology of the tooth
crown.

Finding the most optimal time for razing of
acids of different strength can be crucial when
choosing the adequate adhesive systems.11 Exa-
minations on SEM razed enamel with phospho-
ric acid, can give an answer to questions of orth-
odontic problems with fixed devices.12,13

During the exposure of samples to the acid,
lasting 30 seconds, destruction the periphery
of prismatic structures is noticed, while intra
prismatic structure stays relatively intact.
This model of enamel prisms destruction is
known as type II in literature.

Acid effect, lasting 45 seconds caused
greater variations in enamel prisms look. The
most perceived was type I with dissolution of
intra prismatic structure.

The results from this study can be compared
with the results of Faliano14 and assistants, who
pointed to 4 types of razed enamel after SEM
examination:

1. demineralization of the middle part of the
prism,

2. demineralization of the periphery part of
the prism,

3. shallow demineralization of central and
peripheral prism parts and,

4. unrecognizable irregularly demineralized
prisms.
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1. demineralizacija centralnog dela prizme,
2. demineralizacija perifernog dela prizme,
3. plitka demineralizacija centralnih i peri-

fernih delova prizmi i
4. neprepoznatljive iregularno deminerali-

zovane prizme.
Demineralizacija centralnog dela prizme u

ovoj studiji zapa`ena je kod IV grupe zuba,
nakon kondicioniranja gle|i kiselinom u tra-
janju od 45 sekundi, demineralizacija perife-
rnog dela prizme zapa`a se u III grupi (ko-
ndicioniranje gle|i u trajanju od 30 sekundi),
dok se plitka demineralizacija centralnih i pe-
rifernih delova prizmi prime}uje kod II grupe
(kondicioniranje gle|i u trajanju od 15 sekundi).
Neprepoznatljive iregularno demineralizovane
prizme u ovoj studiji nisu notirane, a mogu se
o~ekivati jedino kod du`eg eksponiranja po-
vr{ine gle|i odgovaraju}im kiselinama.

Prema rezultatima grupe autora7, koji su u
svom istra`ivanju ispitivali preseke gle|nih pri-
zmi nakon kondicioniranja 37% ortofosfornom
kiselinom u razli~itom vremenskom trajanju, naj-
prihvatljivije promene u izgledu nagri`enih
gle|nih povr{ina su zapa`ene posle delovanja
kiseline od 30 sekundi. Uske pukotine koje se
pojavljuju na periferiji prizmatskih glava pre-
dstavljaju po~etni stadijum demineralizacije gle|i
sa pogodnim mikroretencionim oblikom. Me-
|utim, poja~ani gubitak supstance u podru~jima
koja odgovaraju centrima prizmi, pri ne{to du`oj
izlo`enosti kiselini, znatno oslabljuju ja~inu i
otpornost interprizmati~ne gle|i, {to verovatno
mo`e rezultirati lomljenjem ne`ne periferne
strukture krajeva gle|nih prizmi. Sa druge strane,
predugo eksponiranje gle|i kiselinom bri{e
karakteristi~nu ultrastrukturnu sliku gle|ne
supstance zbog pro{irenja granulacionih i praznih
prostora bez postojanja ikakvog reljefa. 8

Osnovni nedostatak laboratorijskih istra`i-
vanja, gde pripada i ova studija je, nemogu}nost
simuliranja klini~kih uslova, odnosno nedosta-
tak fiziolo{kih ~inilaca, tkiva i tkivnih te~nosti,
{to mo`e zna~ajno da uti~e na verodostojnost
dobijenih podataka.

Zaklju~ak

Na osnovu dobijenih rezultata SEM analize
ultrastrukturnih promena gle|i u ovoj in vitro
studiji, mo`e se zaklju~iti slede}e:

Demineralization number 1, was noticed
with IV group of teeth, after conditioning of the
enamel with acid lasting 45 seconds; demineral-
ization 2.was noticed with group III (enamel
conditioning lasting 30 seconds), while demin-
eralization 3. was noticed with group II (enamel
conditioning lasting 15 seconds). Unrecogniz-
able prisms were not noted in this study and
they can be expected only after longer exposure
of enamel surface to suitable acids.

The most acceptable changes in the look of
razed enamel surfaces were noticed after 30 sec-
onds of exposure to the acid. This is the result of
the group of authors7 who examined the inter-
sections of enamel prisms conditioned with
37% orthophosphoric acid in different time du-
ration. Tight fissures appearing on the periphery
of prismatic heads show the beginning of
enamel demineralization with suitable micro re-
tentive shape. However, bigger loss of a sub-
stance in areas suitable for prism centers, after
longer exposure to the acid, significantly
weaken the strength and resistance of intra pris-
matic enamel, which can result in breaking the
gentle peripheral structure of the enamel pris-
matic edges. On the other hand, too long expo-
sure of the enamel to the acid erases the charac-
teristic ultra structural picture of the enamel
substance because of extension of granulate and
empty spaces without any existing of the relief.8

The basic disadvantage of the lab re-
searches, where this study belongs too, is im-
possibility of simulation of clinical conditions,
i.e. the lack of physiological factors, tissues and
tissue liquids, which can significantly influence
credibility of the given results.

Conclusion

On the basis of the given results of SEM
analyses of ultra structural enamel changes, in
this in vitro study, we can conclude the follow-
ing:
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� Nagrizanje gle|i u trajanju od 15 sec mi-
kromorfolo{ki pokazuje po~etnu demineraliza-
ciju gle|nih prizama (II grupa);

� Nagrizanje gle|i u trajanju od 30 sec uka-
zuje na ultrastrukturnu razgradnju sredi{njeg
dela kristala intraprizmatske strukture (demine-
ralizacija tip II );

� Nagrizanje gle|i u trajanju od 45 sec (IV
grupa) pokazuje jake mikromorfolo{ke prome-
ne gle|ne povr{ine sa izra`enom nazubljeno{}u
i iskidanim ivicama prizama (sa dominacijom
tipa I ).

Kompariraju}i rezultate u ovoj in vitro stu-
diji sa rezultatima dobijenim u drugim istra-
`ivanjima, dolazi se do zaklju~ka da nagrizanje
gle|i u vremenskom trajanju od 30 sekundi,
daje najpogodnije mikromorfolo{ke promene u
izgledu reljefa gle|i zuba za lepljenje orto-
dontskih bravica.

� Enamel damaging lasting 15 seconds, mi-
cro morphologically shows the beginning of
enamel prisms demineralization (group II).

� Enamel damaging, lasting 30 seconds po-
ints to ultra structural razing of the middle part
of the intra prismatic crystal (demineralization
type II);

� Enamel damaging lasting 45 seconds (IV
group) shows strong micro morphological
changes of enamel surface with noticeable
cog and thorn prism edges (with domination
of the type I).

Comparing the results in this in vitro study
to the results from other researches, it can be
concluded that damaging of the enamel, lasting
30 seconds, gives the most suitable micro mor-
phological changes in the look of the teeth
enamel relief for bonding of orthodontic
brackets.
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