
IN TRO DUC TION
Ozone is an al lo trope of oxy gen in the form of tria -

tomic mole cules (O3). At mos pheric dis charges,
ul tra vio let ra dia tion, high tem pera ture, cause oxy gen
breakup into free at oms, which, in turn, merge with sub se -
quent oxy gen mole cules fa cili tat ing the crea tion of ozone, 
oc cur ring most fre quently in the dis tance of 15-50 km
from the sur face of the Earth. In the be gin ning of the Cam -
brian pe riod 2- percent con tent of oxy gen in the
at mos phere al lowed for the crea tion of the ozone layer
pro tect ing our planet from the ul tra vio let ra dia tion. Ozone 
pres ent in the strato sphere fully ab sorbs ul tra vio let ra dia -
tion C and 90% of ul tra vio let ra dia tion B, pro tect ing the
liv ing or gan isms from the mu ta genic, car cino genic and
le thal in flu ence of this type of ra dia tion. It is worth no tic -
ing that ozone can be de tected in smog. Ozone not only
plays a pro tec tive role, as it is a re ac tive form of oxy gen
ad versely af fect ing lungs, brain or liver of the liv ing or -
gan isms. Ac cord ing to Bar tosz, ozone is more re ac tive
than trip let oxy gen. Some of the com pounds re act with
poly un satu rated fatty ac ids, me thio nine, tryp to phane, ty -
ro sine, cys teine, al co hol, amids, car box ylic ac ids,
ascor bate, to co pherol and urate. Ozone re ac tions with un -
satu rated fatty ac ids as well as al ke nes lead to the crea tion
of ozo ni des, break ing up, in the ini tial stage, to alkoxy and 

per oxidic radi cals, as well as al de hydes. The re sult of
ozone re ac tion with thi ols is the crea tion of sul phonic ac -
ids as well as hy droxyl free radi cal. In aque ous so lu tions,
ozone breakup leads to the crea tion of hy dro gen per ox ide, 
as well as hy droxyl free radi cal and hy dro per ox ide free
radi cal. Ex po sure to ozone, simi larly as ex po sure to to -
bacco smoke, di hy droxy fu marate, al lox ane, hy dro gen
per ox ide, or ganic per ox ides, paraq uat can cause oxi da tive 
stress, which is ho meo sta sis dis tur bance lead ing to an in -
crease of sta tion ary con cen tra tion of re ac tive forms of
oxy gen [1, acc. to 2, 6, 22]. 

Ozone and den tal plaque
Re cently, ozone and ozone ther apy have be come an

ob ject of ever in creas ing in ter est in the sphere of medi cine 
and den tistry. Nowa days, it is thought that ozone ther apy
may be used in about 260 patho logi cal states than can oc -
cur in peo ple. Ozone has bac te rio ci dal ca pa bili ties, it
stimu lates blood flow in blood ves sels and also has stimu -
lat ing ef fect on the im mu no logi cal sys tem. The re sults of
in vi tro stud ies dem on strate that ozone is bio com pati ble
with oral epi the lium, ex erts geno toxic ef fects, elimi nates
eco logi cal niches for cario genic bac te ria and neu tral izes
pH re sult ing from bac te rial aci do genic ac tiv ity. Ozone
ther apy is used in case of sev eral dis eases of soft oral tis -
sues as well as in case of pits and fis sures, smooth oral
sur faces and root ce ment car ies [1, acc. to 2, 14, 18, 23, 
acc. to 25].
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Ozone and cari ous dis ease
Den tal car ies is con sid ered one of five most preva lent

in fec tious dis eases. How ever, mul ti fac tor ial eti ol ogy of
car ies has not been fully ex plained [7, 11]. Un doubt edly,
some bac te ria pres ent in the bac te rial plaque, Strep to coc -
cus mu tans and Lac to ba cil lus aci do phi lus play a role in
the patho gene sis of cari ous dis ease. How ever, there have
lately ap peared re ports in di cat ing other bac te ria with
simi lar char ac ter is tics as po ten tial causa tive fac tor for the
de vel op ment of car ies [12, 21]. Other fac tors are die tary
car bo hy drates, con sti tut ing a sub strate for bac te rial or -
gan isms, time and fre quency of car bo hy drate in take and
sus cep ti bil ity of hard den tal tis sues. Al though car ies is re -
spon si ble for loss of den ti tion in hu man popu la tion, it is
also cur able and it can be ef fec tively pre vented [12].
Thus, stud ies are be ing con tinu ously per formed con cern -
ing both pre ven tive and thera peu tic meth ods util iz ing the
least in va sive tech niques with mini mum loss of hard, min -
er al ized den tal tis sues [11, 17, 24].

Nogales et al. wrote that ozone de creases the ad he sion
of bac te ria to the den tal sur faces and stimu lates the re min -
er ali za tion pro cess in the sites of newly oc cur ring cari ous
dis ease foci [23]. Ap pli ca tion of ozone ther apy in case of
cari ous cavi ties with un cov ered den tine de creases the
number of bac te ria. How ever, in case of cari ous le sions
lo cated on mas ti ca tory sur faces with out co ex ist ing cavi -
ties, 40-sec ond-ex po si tion to ozone does not lead to
de crease the number of liv ing bac te ria in den tine lo cated
be low dem in er al ized enamel [3, 15]. As it was stated ear -
lier, su prag in gi val and subgin gi val den tal plaque is
con sid ered one of the main fac tors con trib ut ing to the oc -
cur rence and de vel op ment of cari ous dis ease. Nowa days,
there are two hy pothesis con cern ing den tal plaque. Ac -
cord ing to the first one, so called „non spe cific plaque
hy pothe sis”, each bac te rial plaque is char ac ter ized with
patho genic fea tures. Ac cord ing to the sec ond hy pothe ses,
so called „spe cific plaque hy pothe sis”, bac te rial plaque
may be con sid ered patho genic only in case of the oc cur -
rence of clini cal symp toms of oral dis ease [12, 19].
Hauser- Gerspach et al. found that ozone ap pli ca tion did
not have an im me di ate an ti bac te rial ef fect when the car ies 
in fecting den tine layer was not fully re moved [13]. Based
on in vi tro stud ies per formed by Knight et al., they es tab -
lished that the ap pli ca tion of ozone ther apy on
non- affected den tine sur faces pre vents the crea tion of
biofilm, and thus ac cu mu la tion of Strep to coc cus mu tans
and Lac to ba cil lus aci do phi lus bac te ria, for the pe riod of 4 
weeks. The authors sug gest that ozone may in flu ence the
change of den tine wet ting due to re ac tion with the or ganic
com po nents of this tis sue [15].

By now, it has been dem on strated that ozone ac cel er -
ates and posi tively in flu ences the enamel re min er ali za tion 
pro cess. How ever, it is pos si ble on the con di tion that the
ozone ther apy is ap plied within 6-8 weeks af ter de tec tion

of the oc cur rence of ini tial dem in er ali za tion of hard den tal 
tis sues. In vi tro study re sults dem on strated that ozone ap -
pli ca tion had posi tive re sults in case of cari ous dis eases of
ei ther den tal crowns or den tal roots [1]. Nev er the less, it
should be pointed out that other stud ies showed that ozone 
ther apy might lead to re min er ali za tion of cari ous le sions
within the pe riod of 4 to 12 weeks af ter ozone ap pli ca tion
[25]. 

In sub se quent stud ies, Baysan et al. dem on strated that
cari ous le sions, and thus enamel dem in er ali za tion, with -
out ac com pa ny ing cavi ties in hard den tal tis sues, lo cated
on root sur face un der went hard en ing in 38.4% cases,
while in case of ac com pa ny ing cavi ties this re sult was
only en coun tered in 5.7% cases af ter ozone ther apy [5].
Baysan et al. also ob served that ozone ap pli ca tion last ing
from 10 to 20 sec onds might con trib ute to “re ver sal” of
chronic cari ous dis ease of den tal roots. The ad van tage of
this method is the fact that it is a non- invasive treat ment
mo dal ity, which can be used in any den tal of fice, in eld -
erly peo ple un able to leave their homes as well as in
hos pi tal and hos pice pa tients [4]. 

Dähn hardt et al. at tempted to find out whether the ap -
pli ca tion of ozone ther apy in chil dren with den tal anxi ety
might be an ef fec tive treat ment method in flu enc ing hard
and soft oral tis sues and also al le vi at ing the symp toms
char ac ter is tic for den tal anxi ety. The authors stud ied 28
chil dren with at least two single- surface cari ous cavi ties.
It was ob served that not only did the hard ness of the car ies
af fecting teeth sig nifi cantly in crease but also, in 93% of
sub jects there oc curred de crease or to tal dis ap pear ance of
den tal anxi ety. This re sult dem on strated an ad di tional ad -
van tage of ozone ther apy in oral health man age ment. The
re sults ob tained by the authors sug gested, that in pa tients
with den tal anxi ety, in whom ozone ther apy was used, it
would be pos si ble to per form to tal oral cav ity as sana tion
with out ap ply ing ad di tional pro ce dures such as neu ro lep -
tan es the sia or gen eral an es the sia [9]. 

Brazelli et al. re viewed avail able lit era ture con cern ing
ef fi ciency and cost- effectiveness of ozone ther apy in case
of cari ous le sions in fis sures and in case of den tal roots
car ies. In con clu sions, the authors stated that it could not
be de ci sively de clared whether ozone ther apy was an ef -
fec tive ad di tional method in the treat ment of these types
of le sions of min er al ized den tal tis sues [8]. 

Nowa days, ozone ther apy has been more and more fre -
quently men tioned as a method that could be used in
cari ous dis ease pre ven tion. Ozone ther apy is con sid ered
to be an ef fec tive method pre vent ing the ac cu mu la tion of
den tal plaque, which is one of the etio logi cal fac tors in
den tal car ies. Change in biofilm con tent may con trib ute to 
re duc tion of the number of bac te ria re spon si ble for den tal
car ies. [16, 20].  

Dukić et al. per formed stud ies con cern ing the pene tra -
tion of ma te ri als used in seal ants and the oc cur rence of
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micro leakages in case of ap pli ca tion of ozone ther apy be -
fore the seal ing pro ce dure. Forty ex tracted mo lar teeth not 
af fected by car ies were ex am ined. The ex am ined teeth
were di vided into 4 groups. Two groups un der went ozone
ther apy and were sealed with two dif fer ent seal ants. In the 
other two groups the same seal ants were used but ozone
ther apy was not ap plied. The re sults of this study did not
dem on strate im proved per form ance of the seal ants af ter
the ap pli ca tion of ozone. The study did not dem on strate
the pre ven tive in flu ence of ozone ther apy on the oc cur -
rence of micro- leakages ei ther. Thus, the role of ozone
ther apy is still con tro ver sial [10].

Ana lyz ing the ap pli ca tion of ozone ther apy in den tistry 
one should keep in mind that a se ries of stud ies have
shown that it is ef fec tive in pre ven tion and treat ment of
cari ous dis ease. How ever, it should be stressed that it is
nec es sary to per form fur ther large scale, lon gi tu di nal, ran -
dom ized clini cal stud ies to con firm the ef fec tive ness of
ozone ther apy ap pli ca tion [25].
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