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This article presents data on pharmacoeconomic analysis of 15 antimicrobial medicines, which are used in dentistry. In
order to conduct this analysis the method of estimation of drug antimicrobial properties has been suggested and applied; it
is based on vector algebra that allowed calculating a complex indicator of the drug antimicrobial activity for quantitative
estimation of the pharmacological effect. It has been shown that the tincture of Sophora japonica and the solution of chlo-
rhexidine digluconate have the best indicators of antimicrobial properties and the lowest treatment cost among the medi-
cines studied at the level of 5-10 UAH. The second group of medicines - “Sanguiritrin” and “Chlorophillipt” (Galichpharm) -
is as good as the first one in terms of antimicrobial properties, but the course of treatment with these medicines costs up to
30-40 UAH. The third group of medicines - “Metrogyl Denta’, the tincture of eucalyptus - exhibits antimicrobial properties
of a medium potency and their cost for the treatment course is in the range of 10-20 UAH. The forth group of medicines -
“Rotokan’, “Romazulan’, the tincture of calendula and the tincture of propolis - exhibits the weak antimicrobial properties
and has a relatively low cost of treatment in the range of 5-20 UAH. The fifth group of medicines - “Stomatofit’, “Orasept’,
“Hexoral’, “Fitodent’, and “Kamistad” - exhibits the weakest antimicrobial properties and has the most expensive course of
treatment in the range of 40-80 UAH. It has been noted that some of the medicines studied have impractical volume since
up to half of the pack is left after finishing the course of treatment. Therefore, we can recommend manufacturers to reduce

the drug quantity in the pack by 30-50% for consumer’s convenience.

t present a problem of den-

tal diseases (periodontitis,
stomatitis, gingivitis, etc.) and their
treatment is the issue of impor-
tance for both Ukraine and the
world in general [6, 7]. One of the
main causes of these diseases are
microorganisms, which inhabit the
oral cavity and are activated in
case of unhealthy diet, immuno-
suppressive conditions of the or-
ganism, periodontal injuries or as
a consequence of infectious diseases,
etc. That is why the treatment is
aimed not only at suppressing in-
flammation and relieving pain, but
also at these microorganisms them-
selves [8,9, 11, 12].

Some of commonly used me-
dicines for treating periodontitis,
stomatitis, and gingivitis are an-
timicrobial medicines of synthe-
tic and natural (mostly phytoge-
nic) origin [10, 13, 14-16].

The aim of this paper is to con-
duct pharmacoeconomic analysis
of antimicrobial medicines used
in dentistry for treatment of perio-
dontal diseases. In order to do
this, it was necessary to examine

antimicrobial properties of med-
icines, to develop the method of
estimation of the complex indica-
tor of the drug antimicrobial ac-
tivity and to conduct pharmaco-
economic analysis on its basis.

Materials and Methods

For the purpose of screening
of antimicrobial properties the fol-
lowing medicines were taken - the
tincture of Sophora japonica, the
tincture of eucalyptus, the tinctu-
re of propolis, the tincture of ca-
lendula, “Fitodent”, “Stomatofit”, “Ro-
tokan”, “Romazulan”, “Sanguiritrin”,
“Chlorophillipt” (“Galichpharm” JSC),
“Kamistad”, “Chlorhexidine diglu-
conate”, “Orasept”, “Hexoral” and
“Metrogyl Denta”.

The antimicrobial activity of
medicines was determined by the
method of “wells” easily performed
[2] with determination of diame-
ters of the microorganisms growth
inhibition zones [1]. According to
recommendations of the WHO and
SPhU (State Pharmacopoeia of Uk-
raine) the following test strains
of microorganisms were used to
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estimate the antimicrobial activ-
ity of medicines: Staphylococcus
aureus ATCC 25923, Escherichia
coli ATCC 25922, Pseudomonas aeru-
ginosa ATCC 27853, Proteus vul-
garis ATCC 4636, Bacillus subti-
lis ATCC 6633, Candida albicans
ATCC 885/653 [5]. The antimic-
robial properties of medicines were
examined in the Institute of Mic-
robiology and Immunology State
Institution named after 1.I. Mech-
nikov of National Academy of Me-
dical Sciences of Ukraine, Khar-
kov, under the supervision of the
head of the laboratory of Bioche-
mistry of Microorganisms and Nut-
rient Media, Candidate of Biolo-
gy, Osolodchenko, T.P.

Statistical processing of the re-
sults was conducted in accordance
with Article “Statistical analysis of
chemical experiment results” of the
State Pharmacopoeia of Ukraine
[3] with the help of the add-on
“Data analysis” of MS Excel 2013
package. The zone diameters of mic-
roorganisms growth inhibition were
measured using a measuring bar
with the measurement error of
#0.1 mm. Assuming that the varia-
tion of diameters of microorga-
nism growth inhibition zones oc-
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Fig. 1. The ratio of the freatment course cost to the complex antimicrobial indicator for medicines studied

curs by the normal law of distri-
bution, calculation of an average
arithmetic diameter and its measu-
rement error were determined with
the help of correction for small
samples using the Student crite-
rion with the confidence level of
0.95 and the number of degrees
of freedom of 5.

In order to calculate the com-
plex indicator of the drug anti-
microbial activity the method of
vector algebra was used.

Calculation of the complex in-
dicator of the drug antimicrobial
activity and its measurement er-
ror was performed using the fol-
lowing formulas:
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where: 4 is the complex indicator
of the drug antimicrobial activity,
dimensionless value, (the indica-
tor efficiency ranges are: 1.0-1.5 -
the medicine has a weak antimic-
robial activity; 1.5-2.5 - the me-
dicine has a medium antimicro-
bial activity; more than 2.5 - the
medicine has a strong antimicro-
bial activity);

a, a, a,a, ds, da,are weighing co-
efficients of the microorganism stra-
in significance in the disease, in
order to simplify we have taken
them as a unit, however, applica-
tion data from research on pre-
valence degree of microorganisms
in affected people can be used [15];

1
2

>

D, D, D,, D, Dy, D, are the zone
diameters of the growth inhibi-
tion of the microorganism strains
under research: Staphylococcus
aureus ATCC 25923, Escherichia
coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Proteus
vulgaris ATCC 4636, Bacillus sub-
tilis ATCC 6633, Candida albicans
ATCC 885/653, mm;

AAis ameasurement error of the
complex indicator of the drug an-
timicrobial activity.

The cost of the course of treat-
ment has been calculated using da-
ta from the package inserts, as-
suming that the course of treat-
ment can take an average of 10 +
4 days [4]. The cost of medicines
is given on average from data of
Kharkov pharmacies as of Septem-
ber, 2013.

Results and Discussion

Data on numerical values of the
complex indicator of the antimic-
robial activity of medicines, as well
as other economic indicators are
summarized in Table.
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Table
Pharmacoeconomic indicators of antibacterial medicines
Complex Price of the Volume of the Cost of the course
indicator medicine Unit price of | medicine per the of treatment,
Name of the of the drug : the medicine, |course of treatment,| UAH / (the same
No. .. - ; UAH / Net .
medicine antimicrobial UAH /ml ml or (g)/ (the according to the
. volume or . .
activity el (@) (UAH /qg) number of entire | number of entire
A+AA gnt, 9 packs, p) packs, UAH)
Chlorhexidine 200+80/ 7.80+3.12/
! | digluconate 2.07+0.03 3.90/100 0.039 (2+1 p) (7.80+3.90)
(10+4)/ 11.00+4.40/
2 |Metrogyl Denta 1.51+0.06 22.01/(20) (1.10) (1p) (22.01)
300+120/ 52.20+20.88/
3 |Hexoral 1.12+0.03 34.79/200 0.174 (2+1 p) (69.58+34.79)
111+45/ 34.52+14.00/
4 |Orasept 1.09+0.03 55.07/177 0.311 (1p) (55.07)
Chlorophillipt 150+60/ 22.20+8.88/
5 | (Galichpharm) 1.99+0.07 14.75/100 0.148 241 p) (20.50£14.75)
- 50+20/ 41.95+16.78/
6 |Sanguiritrin 1.91£0.06 41.95/50 0.839 (1-2 p) (41.95+83.90)
25+10/ 6.80+2.72/
7 |Romazulan 1.24+0.04 13.60/50 0.272 (1 p) (13.60)
. (2+0,8)/ 7.84+3.14/
8 |[Kamistad 1.01+0.03 39.15/(10) (3.92) (1p) (39.15)
50+20/ 18.85+7.54/
9 |Rotokan 1.36+0.06 20.75/55 0.377 (1-2 p) (20.75+41.50)
100+40/ 74.30+29.72/
10 | Stomatofit 1.20+£0.05 37.15/50 0.743 (2+1 p) (74.30+37.15)
. 150+60/ 37.80+15.12/
11 |Fitodent 1.06+£0.03 25.15/100 0.252 (2+1 p) (50.30425.15)
Tincture of 50+20/ 3.95+1.58/
12 | Sophorajaponica| 205005 3.95/50 0.079 12 p) (3.9527.90)
Tincture of 50+20/ 4.10+1.64/
13 eucalyptus 1.50+0.05 2.05/25 0.082 (2+1 p) (4.10+2.05)
Tincture of 5020/ 14.00+5.60/
14 propolis 1.20+0.05 7.00/25 0.280 (2+1 p) (14.00+7.00)
Tincture of 50+20/ 3.65+1.46/
15 calendula 1.29+0.05 2.90/40 0.073 2p) (5.80)

As it can be seen from Table, al-
most all medicines are within the
range of weak to medium value of
the complex indicator of the an-
timicrobial activity (between 1.0
and 2.5). Itis also worth mention-
ing that some medicines can be
left in significant amount during
the course of treatment (for instan-
ce, “Metrogyl Denta”, “Hexoral”,
“Chlorophillipt” and “Fitodent”);
that is why it is possible to re-
commend manufacturers to redu-
ce the pack volume.

For pharmacoeconomic ana-
lysis two main indicators charac-
terizing a medicine have been ta-
ken from Table. They are its comp-

lex indicator of the antimicrobial
activity (pharmacological consti-
tuent) and cost of the course of
treatment in entire packs (econo-
mic constituent) in hryvnia (UAH).
Aiming to ordering of pharmaco-
economic indicators of the medi-
cines studied it has been suggest-
ed to take the ratio of the treat-
ment course cost in entire packs
and the complex indicator of the
drug antimicrobial activity. This
indicator shows the drug cost per
unit of the complex indicator of
the drug antimicrobial activity whi-
le using. From the consumer’s view-
point, the lower this ratio is, the
more beneficial it is for him. There-

fore, in Fig. 1 below this indica-
tor is presented in decreasing or-
der for medicines under research.

As it can be seen from Fig. 1,
all medicines under research can
be divided approximately into 4
groups. For the purpose of more
visual presentation of drug dis-
tribution according to their comp-
lex indicator of the antimicrobial
activity (which measurement er-
ror is taken at the level of 5%) and
cost of the course of treatment
(which measurement error is ta-
ken at the level of 50%) the data
from Table is shown in Fig. 2.

As it can be seen from Fig. 2,
the medicines under research are
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Fig. 2. Distribution of the medicines studied according to the treatment course cost and the complex antimicrobial

indicator

easily categorized into 5 main
groups. The following medicines
fall into the group of the best in-
dicators (the maximum value of
the complex indicator of the an-
timicrobial activity with the mi-
nimum cost of the course of treat-
ment among the medicines studied):
the tincture of Sophora japonica
and chlorhexidine digluconate, al-
though their values of the com-
plex indicator of the antimicro-
bial activity are in the zone of the
medium activity.

Then, there is a group of new
galenical medicines - “Sangviri-
trin” and “Chlorophillipt” (Galich-
pharm), which are slightly infe-
rior in their antimicrobial activi-
ty and require increased expen-
ditures on treatment on the part
of the consumer.

They are followed by medici-
nes from the third group - “Met-
rogyl Denta” and the tincture of
eucalyptus, which demonstrate an-
timicrobial properties of the me-
dium potency with acceptable cost
for the course of treatment.

The forth group of medicines -
“Rotokan”, “Romazulan”, the tinc-
ture of propolis and the tincture
of calendula - have satisfactory

antimicrobial properties with the
acceptable cost for the course of
treatment.

Finally, medicines of the fifth
group - “Stomatofit”, “Hexoral”,
“Orasept”, “Kamistad” and “Fito-
dent” - appeared to be the most
expensive and poorly efficient.

CONCLUSIONS

In this paper the pharmaco-
economic analysis of 15 antimic-
robial medicines used in dentist-
ry has been conducted. For this
purpose the valuation method of
antimicrobial properties of medi-
cines on the basis of vector algeb-
ra has been suggested and applied;
it allowed calculating a complex in-
dicator of the drug antimicrobial
activity for quantitative estimation
of the pharmacological effect.

Ithas been shown that the tinc-
ture of Sophora japonica and the
solution of chlorhexidine digluco-
nate have the best indicators of
antimicrobial properties and the
lowest treatment cost among the
medicines studied at the level of
5-10 UAH. The second group of
medicines - “Sanguiritrin” and
“Chlorophillipt” (Galychpharm) -
is as good as the first one in terms
of antimicrobial properties, but

the course of treatment with these
medicines costs up to 30-40 UAH.
The third group of medicines -
“Metrogyl Denta”, the tincture of
eucalyptus - exhibits antimicro-
bial properties of a medium po-
tency and their cost for the treat-
ment course is in the range of 10-
20 UAH. The forth group of medi-
cines - “Rotokan”, “Romazulan”, the
tincture of calendula and the tin-
cture of propolis - exhibits the
weak antimicrobial properties and
has a relatively low cost of treat-
ment in the range of 5-20 UAH. The
fifth group of medicines - “Stoma-
tofit”, “Orasept”, “Hexoral”, “Fito-
dent”, and “Kamistad” - exhibits
the weakest antimicrobial proper-
ties and has the most expensive
course of treatment in the range
of 40-80 UAH.

It has been noted that some
of the medicines studied (for in-
stance, “Metrogyl Denta”, “Hexoral”,
“Chlorophillipt” and “Fitodent”)
have impractical volume since up
to half of the pack is left after fi-
nishing the course of treatment.
Therefore, we can recommend ma-
nufacturers to reduce the drug
quantity in the pack by 30-50%
for consumer’s convenience.
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®APMAKOEKOHOMIYHU AHAJII3 CTOMATOJIOTTYHUX AHTUBAKTEPIA/IbHUX IPEIIAPATIB
M.M.Boiiko, 0.1.3aiiyes, /1. B.He¢hbodoea, JI.B.AKkos1€8a
HayioHaavHuil ghapmayeemuyHuii yHigepcumem

Karuosi caosa: papmakoekoHoMIvVHUT aHai3; cuHmemuyHi i npupodHi cmomamosioziuHi npenapamu

Ilpedcmassenuil papmakoekoHomMiyHull aHaAi3 15 aHMUMIKpo6GHUX npenapamis, SIKi 3acmoco8yombsCs 8 CMoMamoJo-
2ii. /las yvo20 6ye 3anponoHoeaHull i sukopucmaHuili Memoo oyiHKU AHMUMIKpOOGHUX 8/1acmugocmell npenapamis Ha
0CHO8I 8eKmMOopHOI as12ebpu, siKUll 003801uU8 po3paxyeamu KOMNJAeKCHUll NOKa3HUK aHmuMikpo6Hoi akmueHocmi npe-
napamy 041 KiavbkicHoi oyinku gpapmakoioziuHozo egpexkmy. [lokazaHo, ujo «Hacmotika cogpopu ssnoHcwkoi» i pozuuH «Xaop-
2eKcuduHy 6iel0KOHaAmM» 80100il0mMb HAUKPAWUMU NOKA3HUKAMU AHMUMIKPO6GHOT 81acmugocmi i Mavomo HaliMeHuly
gapmicmb AIKYS8AHHA y NOPIBHSIHHI 3 IHWUMU docAidxncysaHuMu npenapamamu Ha pieHi 5-10 epH. Ilepwill 2pyni He no-
cmynaembucs 34 GHMUMIKpOGHUMU 81acmusocmsamu dpyea epyna npenapamis: «Canzeipumpun» i «Xaopodininm» (Ia-
Auvugapm), npome gapmicme Kypcy AiKy8aHHs yumu npenapamamu docsizae 30-40 epH. Tpems epyna npenapamis «Me-
mpoein [lenma», «<Hacmolika egekaninmy» nposiese cepedHboi cuau aHmuMikpo6Hi esacmusocmi, i gapmicms AiKY8AHHS
HuMmu ckaadae 8 mexcax 10-20 epn. [Ipenapamu yvemeepmoi epynu «Pomokau», «Pomasyaan», «<Hacmotika kaaeHdyau»,
«Hacmoiika nponosicy» marome c1a6Ki aHMuMikpo6Hi es1acmugocmi, aje 8i0HOCHO HU3bKY 8apmicmb Kypcy AIKY8aHHs
- 810 5 do 20 epH. [I'ama epyna npenapamie «Cmomamogimy», «Opacenmy, «[ekcopan», «®imodenm», «Kamicmad» su-
s845€ Halicaabwi aHMuMikpo6Hi eaacmueocmi i 8i0pi3HsIEMbCst HAlIdOpoXCHUM KYPCOM AIKY8aHHS 8 Medxcax 40-80 epH.
Bid3snaueHo, wo desiki docaidicysari npenapamu (Hanpukaad, «Mempoein [lenman, «[ekcopan», «<Xaopodininmy, «PDi-
modeHm») mMaroms HepayioHaAbHUL 06 €M, OCKIAbKU 3a1UWUAEMbCS] 00 NO/A08UHU YNAKOBKU NIC/As1 NPOXOOHCEHHS KYPCY
AikysanHs. Tomy MoxcHa pekomeHdysamu sUPOOHUKAM 3MeHWUMU KisbKicme npenapamy 6 ynakosyi Ha 30-50% oas
3pyYHOCMI cnoxcusayda.

®APMAKOIKOHOMHYECKHI AHAJIN3 CTOMATOJIOTUYECKUX AHTUBAKTEPUA/IBHBIX IIPEINTAPATOB
H.H.Boiiko, A.H.3aiiyes, /1.B.Hedhédoea, /1. B.fIkos1e8a

HayuoHaawHblll hapmayeemuyeckuii yHugepcumem

Kawouesvle ca108a: hapmMakoIKOHOMUYECKUL AHAAU3; CUHMemu4ecKue U npupodHble CMomMamoi02uyeckKue npenapamal

IIpedcmassen papmakoskoHoMuveckuli aHaauz 15 aHmuMukpobHbIX npenapamos, Komopbvle NPUMEHSIMCS 8 CMoMa-
mousiozuu. []as1 3mo2o 6bi1 npedaoKHceH U UCNO01b308aH Memod OYeHKU AHMUMUKPOGHbIX C80Licm8 npenapamos Ha 0CHO-
8e 8eKMOpHOIl a/2e6pbl, KOMOPbIU N03804UA PACCHUMAMb KOMNAEKCHbIU NOKazameab aHMUMUKPO6GHOU akmugHocmu
npenapama 0415 KoAu4ecmeeHHoll oyeHku gpapmakoaoauveckozo agdekma. llokazaro, umo «Hacmotika cogpopul ssnoH-
cKkoll» u pacmeop «XnopaekcuduHa 6uaarokoHama» 0641a0arm HauUAYHWUMU NOKA3AMeAIMU AHMUMUKPOOHbIX caolicme
U HauMeHbUell CMouMocmblo JieYeHUs1 U3 8cex uccsedyemblx npenapamos Ha yposHe 5-10 2pH. [lepsoii epynne He ycmy-
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naem no aHMUMUKpPOGHbIM ceolicmeam emopas 2pynna npenapamos: «CaHzgupumpuh» u «Xaopoduaiunm» (Taauy-
dapm), o0Hako cmoumocmsb Kypca aedeHuss smumu npenapamamu docmuzaem 30-40 zpH. Tpemws epynna npenapamos
«Mempoeun [lenma», «Hacmolika sgkaaunma» nposieasiem cpedHell cuibl AHMUMUKPOGHbIE c8olicmed, U CmouMocmbs
JsleveHus1 uMu cocmasasem e npedenax 10-20 epH. [Ipenapamst yemgepmotil 2pynnul «Pomokan», «Pomasyaau», «Ha-
cmotika kaneHdynwl», «Hacmolika nponoauca» umerom caabble aHMUMUKpPOGHblE c80licmed, HO OMHOCUMEAbHO HUZKYIO
cmoumocmb Kypca aedeHusi — om 5 do 20 epH. [Iamas epynna npenapamos «Cmomamogumy», «Opacenmy, «[ekcopan»,
«Dumodenmy, «<Kamucmad» nposigasiem camvle caabble AHMUMUKPOOHbIE C80licmad U umeem CaMmyio 8bICOKYI0 CMouU-
Mocmb Kypca se4yeHusi 8 npedesnax 40-80 zpH. OmmeyeHo, Ymo Hekomopble ucciedyemvle npenapamsl (Hanpumep, «Me-
mpoeu [lenman, «[ekcopan», «Xaopoguriunmy, «Pumodenmn») umeiom HepayuoHANbHbLI 06B6eM, NOCKObKY ocmaem-
cs1 00 N0/108UHBL yNAKOBKU NOC/€ NPOXOXCOeHUs Kypca sedeHus. [103momy Mo*CHO pekomeHd08amb npou3sooumensm
YMeHbWUMb KoAUu4ecmeo npenapama 8 ynaxkogke Ha 30-50% dast ydo6cmea nompe6ume.si.
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