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KRATAK SADRZA]J

Natrijum hipohlorit je danas zbog svojih osobina, iri-
gans izbora u endodontskoj terapiji. U stomatoloskoj prak-
si u ove svrhe najcesce se koriste gotovi fabricki preparati
ovog rastvora razlicitih koncentracija. Cilj ovog rada je
bio da se ispitaju neki rastvori kucnih belila za rublje kao
moguca sredstva za ispiranje kanala korena zuba. Kao
materijal u istraZivanju koris¢eni su rastvori za kucno belje-
nje rublia SNEZNIK ( Panonija AD Pancevo) i BARIKIN
( Briksol Hemijska Industrija Visac). Metodom atomske
apsorpcione spektrofotometrije (AAS) je proveravano prisu-
stvo i koncentracija teskih metala u ovim rastvorima. Dobi-
Jeni rezultati su pokazali da je koncentracija teskih metala
u testiranim rastvorima Sneznik i Barekin ispod maksimal-
ne dozvoljene koncentracije (MDK) koje vaze za pijace
vode. Testirani rastvori se mogu preporuciti za pravijenje
rastvora za ispiranje kanala korena zuba nakon obavezne
provere koncentracije teskih metala u njima.

Kljuéne reci:belila za rublje,natrijum hipohlorit,teSki metali.

Mehanicka obrada kanala instrumentima tokom
endodontske terapije ne moZe potpuno ocistiti kanal i
ukloniti ostatke pulpnog tkiva i razmazni sloj sa zidova
kanala korena , pa je u cilju njihovog uklanjanja neophod-
no ispiranje ili irigacija kanala razli¢itim rastvorima.!

Savremena istrazivanja pokazuju da je gotovo 30%
prostora kanalnog sistema nedostupno kanalnim instru-
mentima tokom obrade , te je znacaj irigacija u savreme-
noj endodonciji od velikog znacaja.

INFORMATIVNI RAD (IR)
INFORMATIVE ARTICLE

SUMMARY

Nowadays, sodium hypochlorite is the irrigant of
choice in endodontic therapy because of its characteris-
tics. In the dental practice, the most often used are com-
mercial solutions of different concentrations. The aim of
this study was to investigate the possibility of using some
home bleach solutions as possible agents for root canal
irrigation. Sneznik (Panonija AD Pancevo) and Brekin (
Briskol Chemical Industry Vrsac ) were used as the mate-
rials in this study. The presence and concentration of hard
metals were detected using atomic absorption spectropho-
tometry (AAS).

The results have shown that the concentration of
hard metals in the tested solutions, Sneznik and Berekin,
was below maximum allowed concentrations for tap water.
Tested solutions could be recommended for root canal irri-
gation but only after hard metal concentration is checked.

Keywords: bleaching agent, Na-hypochlorite, hard metals

Mechanical treatment of the root canal using the
instruments during endodontic therapy cannot clean the
canal completely and remove the remnants of the pulp tis-
sue and smear layer. In order to remove that, it is essential
to rinse and irrigate root canals with various solutions. !
Modern research has shown that almost 30% of the root
canal space is inaccessible to canal instruments during the
treatment, so that the importance of irrigation in modern
endodontology is significant. 2
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Kao medikament izbora u stomatoloskoj praksi
preporucuju se razlic¢ite koncentracije rastvora natrijum
hipohlorita. 1->7-13

Ovaj rastvor je bistra teénost sa jakim mirisom i
baznog je karaktera. Hidrolizom preko hipohloraste i hlo-
rovodoni¢ne kiseline oslobada se hlor. 7 Hlor prolazi kroz
membranu Celija 1 oksidiSuci sulfohidrilne grupe enzima ,
prekida metabolizam , taloZi belanc¢evine i dovodi do smrti
bakterijske ¢elije. Na sli¢an nac¢in deluje i na kolagen den-
tinskog zida, na razmazni sloj, kao i na ostatke pulpe ,koje
razlaZe , pa ih je lako ukloniti iz kanala korena. 1213

U endodontskoj terapiji koriste se rastvori Natrijum
hipohlorita u koncentracijama od 0,5 — 5,25 % . Nize kon-
centracije rastvora ( 0,5 i 1% ) imaju blag ne iritirajuci
efekat , ali je klinicki efekat obilne irigacije , uglavnom
zadovoljavajuci. '

Visoke koncentracije rastvora imaju znacajno veci efe-
kat rastvaranja , ali i izraZeniji toksi¢ni i nadraZajni efekat. °

Zbog neprijatnog ukusa i mirisa i ¢esto nadrazaj-
nog dejstva na sluzokozu usne duplje, sve koncentracije
NaOCl iznad 2 % zahtevaju obaveznu primenu koferdam
gume.

U struénoj stomatoloskoj praksi postoji nedoumica,
da li se osim gotovih i fabrickih rastvora hipohlorita, pri-
premljenih samo za irigaciju kanala, mogu koristiti i neki
rastvori izbeljivaca rublja ( kuéna belila), koji se inace u
svetu koriste kao osnov rastvora za ispiranje kanala kore-
na. 8 Problem je jo§ veci §to postoje brojni fabricki rastvo-
11, sa razli¢itim stepenom necistoca, koje mogu Stetiti nji-
hovoj osnovnoj nameni.

Cilj ovog rada je bio da se metodom atomske apsor-
pcione spektrofotometrije ispita prisustvo $tetnih materija,
pre svega teskih metala u dva rastvora natrijum hipohlorita
koji se koriste za izbeljivanje rublja (kuénih belila).

Materijal i metod

Istrazivanje je sprovedeno na uzorcima fabric¢kih
litarskih rastvora natrijum hipohlorita za izbeljivanje —
kuéna belila SNEZNIK, proizvod Panonija AD Pancevo i
BARIKIN ( Briksol Hemijska Industrija VrSac). IzvrSeno
je ispitivanje pH vrednosti kao i sadrzaja teSkih metala.

Istrazivanja su obavljena u Laboratoriji za za$ti-
tu radne i zivotne sredine, A.D. ZaStita na radu i zaStita
zivotne sredine u Beogradu, metodom atomske apsorpci-
one spektrofotometrije (AAS).

Ispitivani uzorci su usisani u vazduh-acetilenski pla-
men i atomizovani.Svetlosni izvor iz AAS emituje linijski
spektar svetlosti koji prolazi kroz plamen u monohroma-
tor i dalje u detektor, meri¢i pri tome koli¢inu svetlosti
koju je je absorbovao atomizirani element u plamenu.

Specificnost svakog prisutnog metala u rastvoru
je njegova apsorpciona talasna duzina.. Koli¢ina energi-
je karakteristi¢ne talasne duzine apsorbovana u plamenu,

As a solution of choice in the dental practice, diverse
concentrations of sodium hypochlorite are recommended.
1,5,7-13

This solution is a transparent liquid base with a
strong odour. Chlorine is released through hydrolysis
via hypochlorite and hydrochloric acid. 7 Chlorine runs
through the cell membranes of enzymes and stops the
metabolism, deposits proteins and kills bacterial cells by
oxidizing sulphohydryl groups. It has the similar effect on
the collagen of dentinal walls, smear layer, as well as pulp
remnants, inducing their decomposition, so they are easily
removed from the root canal. 1213

In endodontic therapy, sodium-hypochlorite in con-
centrations of 0.5%-5.25% is used. Lower concentrations
of the solution (0.5 and 1%) have a mild non-irritating
effect, but the clinical effect of abundant irrigation is
mostly satisfactory. '° High concentrations of the solution
have a significantly greater effect on dissolving, but also a
distinct toxic or irritating effect. ® All the concentrations of
NaOCl above 2% demand an obligatory use of the rubber
dam because of an unpleasant smell and taste and frequent
irritating effect on the mucous membrane of the oral cav-
ity. In the professional dental practice, there is a dilemma
whether to use a commercial solution of sodium hypochlo-
rite, or some other solutions of home bleach agents. Any-
how, these bleaching agents are used at large as the basis
of the solution for irrigation of the root canal. ® The prob-
lem is getting bigger since there are numerous commercial
solutions with a various degree of impurity, which could
impair their basic function.

The aim of this study was to investigate the presence
of harmful substances using atomic absorption spectro-
photometry, primarily the presence of hard metals in two
commercial solutions of sodium-hypochlorite which are
used for home bleaching.

Materials and methods

The research was carried out on 1 1 samples of com-
mercial solutions of sodium-hypochlorite - Sneznik (Pan-
onija AD Pancevo) and Barikin (Briskol Chemical Indus-
try Vrsac). The determination of pH values and hard metal
concentration was conducted. The research was done
in the Laboratory for the protection of working and liv-
ing environment, A.D. in Belgrade, using atomic absorp-
tion spectrophotometry (AAS). The investigated samples
were vacuumed in the air-acetylene flame and atomized.
The light source from AAS emitted the linear range of
light which passed through the flame into a monochroma-
tor and afterwards into a detector, measuring the quanti-
ty of light which the atomized element in the flame had
absorbed. The specific feature of each metal present in the
solution is its absorbing wavelength. The amount of ener-
gy of the characteristic wavelength absorbed in the flame
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proporcionalna je koncentraciji prisutnog elemenata u
ispitivanom uzorku rastvora.

Rezultati

Rezultati istrazivanja su prikazani u Tabelama 11 2.

Dobijene Ph vrednosti rastvora pokazuju neznatno
vecu alkalnost kod rastvora Sneznik (11,55) u odnosu na
rastvor Barikin (11,51).

Koncentracije gvozda (<0,06), bakra (<0,03), hroma
(<0,06) , nikla (<0,10) , kadmijuma (<0,02) i olova(0,10)
mg/l ,u oba ispitivana rastvora su identi¢na .Koncentracija
cinka je ne$to veca kod Sneznika (0,06mg/l) nego kod
rastvora Barikina (0,05 mg/1).

Poredeci ove vrednosti sa vrednostima MDK  za fla-
Siranu vodu za pice ( Privredni pregled “Voda za pice” iz
1990.god. , standard za ispitivanje higijenske ispravnosti),
uocene su samo neznatne razlike.

Tabela 1. pH i koncentracija teskih metala u dva rastvora
NaOCl

Table 1. pH and hard metal concentration in the two NaOCl

is proportional to the concentration of the element present
in the sample.

Results

The results of this study are given in Table 1 and
Table 2.The pH values showed slightly greater alkalin-
ity in Sneznik (11.55) compared to Barikin (11.51). The
concentration of iron (<0.06), copper (<0.03), chromium
(<0.06), nickel (<0.10), cadmium (<0.02) and lead (0.10)
in both solutions were identical. The concentration of zinc
was slightly greater in Sneznik (0.06 mg/1) than in Barikin
(0.05mg/1).

Comparing these values with the maximum allowed
concentration values for bottled drinking water (Eco-
nomic Journal “Drinking water” from 1990, the standard
for hygienic validity) only insignificant differences were
noticed.

Tabela 2. Maksimalne dozvoljene koncentracije teskih metala u
vodi za pice

Table 2. Maximum allowed concentrations of hard metals in the

solutions drinking water
UZORAK “SNEZNIK” “BARIKIN” . . MDK za flasiranu prirodnu vodu
Naziv hemijske supstance (mg/l)
ph vrednost 11.5 11.51 &
. Gvozdje 0,05
Gvozdje (mg/l) <0.06 <0.06
Bakar 0,1
Bakar (mg/l) <0.03 <0.03
Hrom (Cr) (mg/l) <0.06 <0.06 Hrom 0,05
Nikl (mg/l) <0.10 <0.10 Nikl 0,01
Kadmijum (mg/l) <0.02 <0.02 Kadmijum 0,005
Cink (mg/l) 0.06 0.05 Cink 0,1
Olovo (mg/l) <0.10 <0.10 Olovo 0,05
Diskusija Discussion

Ispitivanje koncentracije teskih metala u rastvorima
je neophodna i vrlo zna€ajna mera u ispitivanju higijenske
ispravnosti odredenog rastvora.

Metoda atomske apsorpcione spektrofotometrije
je koris¢ena u ovim istraZivanjima pre svega zbog svoje
superiornosti i osetljivosti (preciznosti) u odnosu na druge
kori§é¢ene metode.

S obzirom da kod nas ne postoje norme, tkz. maksi-
malne dozvoljene koncentracije (MDK) teskih metala za
ovakve rastvore, ovi nalazi su uporedivani sa normama
nemackog kodeksa. Ovaj kodeks za lekove, za rastvore

The study of hard metal concentrations is a necessary
and important measure in investigating the hygienic valid-
ity of a certain solution. The method of atomic absorption
spectrophotometry was used in this research for its superi-
ority and accuracy in comparison to other methods. Since
there are no standards of so-called maximum allowed con-
centrations of hard metals for these solutions, these find-
ings were compared to the standards of the German code.
This medical code prescribes concentrations of maximum

20 ppm for solutions of hypochlorite used for irrigation. ¢
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hipohlorita koji se koriste za irigaciju propisuje koncentra-
ciju od najvise 20 ppm. °

Rezultati ovih istrazivanja su dobijeni na osnovu uzo-
raka rastvora izbeljivaca koji sadze 4 gr /1 aktivnog hlora.
Obzirom da se za upotrebu u endodontskoj terapiji najce-
$¢e koriste razblazeni rastvori (0,5 i 1%), koncentracije
eventualno prisutnih metala su svakako daleko manje.

Zbog nepostojanja standarda za primenu ovih rastvo-
ra za izbeljivanje, uporedivane su MDK za sadrzaj teskih
metala u vodi za pice

Uporedivanjem podataka za flaSirane vode za pice i
sredstava za izbeljivanje rublja Sneznik i Barikin uoceno
je da su vrednosti gvozda, hroma i olova, skoro identi¢ne
kao i kod vode za pice.

Koncentracija cinka dvostruko je niza u testiranim
hipohloritnim rastvorima od standarda koji vaze za vode
za pic¢e. Takode, vrednosti bakra, nikla i kadmijuma su
nesto vise u rastvorima hipohlorita , nego u vodi za pice,
ali su ipak ove vrednosti ispod granice MDK.

Obzirom da se za dobijanje 0,5 i 1 % rastvora za
ispiranje kanala korena zuba, rastvor izbeljivaca razbla-
zuje 4-8 puta, ove vrednosti su znacajno nize od onih
u vodi za pi¢e . Kada se rezultati uporede sa nemackim
standardima rezultati su ispod vrednosti MDK. ¢

Na osnovu ovih nalaza moze se zakljuciti da testira-
na fabricka pakovanja izbeljivaca (kuéna belila ) Sneznik i
Barekin ne sadrze teSke metale.

Ova sredstva se uz ozbiljan oprez i svkako obaveznu
analizu mogu koristiti za ispiranje kanala korena. Narav-
no, uvek je sigurnije koristiti gotove preparate za irigaciju
kanala korena zuba, od onih koji se pripremaju iz razli¢itih
fabri¢kih pakovanja.

The results of this study were obtained on samples
of bleach containing 4 g/l of active chlorine. Given that in
endodontic therapy diluted solutions are most frequently
used (0.5 and 1%), the concentration of possibly present
metals is certainly far less. Because there is no standard
for using these solutions for bleaching, maximum allowed
concentrations were compared to hard metals in drinking
water. The data for drinking water and bleaching agents
(Sneznik and Barikin) showed that the values of iron,
chromium and lead were almost identical.

The concentration of zinc in drinking water was dou-
ble compared to the hypochlorite solutions. In addition,
the value of copper, nickel and cadmium were slightly
higher in the hypochlorite solutions than in drinking water,
but the values were still below the maximum allowed con-
centrations.

Since the bleaching solution was diluted 4-8 times
in order to prepare 0.5 and 1% hypochlorite solution for
root canal irrigation, these values were far less than those
in drinking water. Compared to the German standards, the
results were below the maximum allowed concentrations.®

According to these findings, it could be concluded
that the home bleach products Sneznik and Barekin do
not contain hard metals. These products, with serious pre-
caution and necessary analysis before the preparation of
suitable solutions, could be used for root canal irrigation.
Certainly, it is always safer to use commercial products
especially designed for root canal irrigation than altered
commercial products of other nature.
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