ISSN 1562-725X (Print) KLINIENA FARMACIA. — 2019. — Vol. 23, No. 2 ISSN 2518-1572 (Online) 25

UDC 615.281:615.454 https://doi.org/10.24959/cphj.19.1491
V. L. Hrytsenko, L. S. Kienko, L. O. Bobrytska

National University of Pharmacy

THE STUDY OF THE ANTIMICROBIAL ACTIVITY OF A SOFT DOSAGE
FORM WITH THE ANTIVIRAL EFFECT

Nowadays there is a tendency towards the spread of viral diseases that cause significant complications to human health.
Therefore, the question of creating new drugs that have a high antiviral effect is topical.

Aim. To study the antimicrobial activity of the pharmaceutical composition with acyclovir and miramistin in a soft dos-
age form with the antiviral effect.

Materials and methods. The objects of the study were model samples of the soft dosage form containing acyclovir
and miramistin in the concentrations of 0.25 % (sample 1), 0.5 % (sample 2), 0.75 % (sample 3). Staphylococcus au-
reus ATCC 25293, Bacillus subtilis ATCC 6633, Escherichia coli ATCC 25922 and Candida albicans ATCC 885/653 were
used as test cultures. The antimicrobial activity of the experimental samples was studied in vitro by the agar diffusion
method.

Results. According to the results of the studies it has been found that all samples under research have a wide range of
the antimicrobial action in relation to the test strains used (the diameter of the growth inhibition zones of test cultures
is 13-26 mm). It has been proven that the culture of the test strain Staphylococcus aureus ATCC 25293 has a higher
sensitivity to samples 2 and 3.

Conclusions. The studies of the antimicrobial activity of the soft dosage form with the antiviral effect in relation to
different cultures of microorganisms have been conducted, and the optimal concentration of the active substance - mi-
ramistin, 0.5 %, has been experimentally substantiated.
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HayioHanvHuli papmayesmuyunuli yHisepcumem

JocaifKeHHs aHTUMIKPOGHOI aKTUBHOCTI M’SIKOI JlikapcbKoi pOopMH NPOTUBIPYCHOI Ail

3 KOXKHUM AHEM NNOIHNPHETHCA TeHﬂeHHiH A0 PO3NNOBCHOAXEHHSA BipYCHl/IX 3aXBOPHOBaHb, AKi 3aBZldl0OTb 3HAYHUX

YCKJIaZAHEHD 3/J0POB’I0 JIIOAUHU. TOMY aKTyaJbHUM € MUTAHHSI CTBOPEHHSI HOBUX JIIKAPChKUX MPENapariB, siKi BoJIoAi-
I0Tb BUCOKOIO IPOTUBIPYCHO0 aKTUBHICTIO Ta NPHU [1bOMY He BUKJIMKAIOTh PE3UCTEHTHOCTI.

MeTa po60oTH. BUBYMTH aHTUMIKPOOHY aKTHUBHICTE ¢papMalieBTHYHOI KOMIO3UIii 3 allMKJ/I0BIpOM Ta MipaMiCTUHOM
y BUIVIS/i M'IKOI JlikapcbKoi GopMU POTUBIpYyCHOI Aii.

Marepiaiu Ta MeToau. OG’eKTaMu JOCTiKEeHHS 6yJIM MO/ieJIbHI 3pa3Ky M’sKoi JikapcbKoi GopMH, 10 CKIaAy TKUX
BXO/JIMJIM QlIUKJIOBIp Ta MipaMicTHH y KoHIeHTpauisx 0,25 % (3pasok 1), 0,5 % (3pasok 2), 0,75 % (3pa3ok 3). B saxocTi
TeCT-KyJbTYp BUKOpPUCTOBYBau Staphylococcus aureus ATCC 25293, Bacillus subtilis ATCC 6633, Escherichia coli ATCC
25922 Ta Candida albicans ATCC 885/653. AHTUMIKpO6GHY aKTUBHICTb JOCJIiJHUX 3pa3KiB BUBYAJIH in vitro 3a goro-
Morow Metony Audya3ii B arap.

Pe3ynbTaTH Ta iX 06roBOpeHHs. 3a pe3yJbTaTaMH IPOBeIEHUX J0CIi)KeHb BCTAHOBJIEHO, 1110 BCi JOCIipKyBaHi
3pa3Ky MalTh LIMPOKUH CIEKTP aHTUMIKpOGHOI Jiii Mo BiJHOIIEHHIO 0 BUKOPUCTAHUX TeCT-IITaMiB (JjiaMeTp 30H
3aTPUMKHU POCTY TECT-KYJIbTYP cKaazae 13-26 mm). JloBeJieHo, 1110 KyJIbTypa TecT-1wtamy Staphylococcus aureus ATCC
25293 Mae 6isbLI BUCOKY Yy T/IMBICTb Z10 3pa3kiB Ne 2 ta Ne 3.

BucHOBKMU. [IpoBeieHO A0C/iI)KeHHS] aHTUMIKPOOHOT aKTUBHOCTI M’sikoi JlikapcbKoi ¢opMu nNpoTUBipycHOI Ail o
BiJIHOILIEHHIO /10 Pi3HUX KYJbTYpP MiKPOOPTaHi3MiB Ta eKCIepUMeHTaJbHO O6I'PYHTOBAHO ONITUMaJ/IbHY KOHLIEHTpa-
1ito Airo4oi pedoBUHM MipamicTuH - 0,5 %.

Kamou4oei caoea: aHTHMiKpOOGHA aKTUBHICTb; allUKJIOBIp; MipaMicTHH; M'siKa Jikapcbka GopMa
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HccnenoBaHue aHTUMMKPOGHOI aKTUBHOCTH MSATKOM JIEKapCTBEHHOI (pOpPMBbI MPOTUBOBUPYCHOT'O
JAeNcTBUs

C KaXXJAbIM JJHEM Ha6moaaeTcs{ TeHAEeHIIUA K pacCIpOCTpaHEHHIO BUPYCHbBIX 3a601’[eBaHHﬁ, KOTOpbI€ BJIEKYT 3a cobou
3Ha4YUTeJIbHbIEe OCJIOXKHEHUA 3JOPOBbIO YE€JIOBEKaA. HOSTOMy AKTYaJIbHBIM ABJIAETCA BOIIPOC CO3JaHUA HOBBIX JIeKap-
CTBEHHBIX IIpernapaTos, oGnaqa}omux BbICOKOH HpOTHBOBHpYCHOﬁ AKTHUBHOCTbBIO U IIPHU 3TOM He BbI3bIBAIOT pe3U-
CTEHTHOCTH.

Ilesib paGoThl. 3y4ynTh aHTUMHUKPOGHYI0 aKTUBHOCTb papMalieBTUYECKOH KOMITO3UIMH C AallUKJIOBUPOM ¥ MUPaMH-
CTUHOM B BH/Ie MATKOH JIeKapCTBEHHOH GOPMbI IPOTHBOBHUPYCHOTO AeHCTBUSA.

MaTepuabl U MeTOAbl. 00'beKTaMU UCCIeL0BaHUS ObLIN MOJieJIbHbIe 06pa31ibl MATKON JIeKapCTBEHHOU GOpPMBI,
B COCTaB KOTOPbIX BXOJWJIM allUKJIOBUP U MUPAaMHUCTHH B KoHLeHTpanusax 0,25 % (o6pasen 1), 0,5 % (o6paser 2),
0,75 % (o6paser 3). B kauecTBe TecT-Ky/IbTYp Ucnob3oBaau Staphylococcus aureus ATCC 25293, Bacillus subtilis
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ATCC 6633, Escherichia coli ATCC 25922 u Candida albicans ATCC 885/653. AHTUMUKPOGHYI0 aKTHUBHOCTb HUCCIEye-
MBbIX 06Pa3L0B U3y4aJlH in vitro c moMolubio Metoza Auddysnu B arap.

Pe3y/ibTaThl M X 0GCYKAEHHE. 32 pe3y/IbTaTaMH IPOBEe/IeHHbIX UCCIeJ0BAHUH YCTAHOBJIEHO, UTO BCE UCC/IE[yEMble
06pasibl UMEIOT LIHPOKUH CIIEKTP aHTUMHUKPOGHOTO AeHCTBHUS 10 OTHOLIEHHIO K UCII0Ib30BAaHHBIM TECT-IITaMMaM
(ZImaMeTp 30H 3a/lepPXKKU POCTA TECT-KY/IBTYP cocTaBJsieT 13-26 MM). J/loka3aHo, 4TO KyJIbTypa TecT-luTaMMa Staphy-
lococcus aureus ATCC 25293 nmMeeT 60Jiee BBICOKYIO YYBCTBUTEJIBHOCTD K 06pasuam Ne 2 u Ne 3.

BbiBobI. [IpoBesieHO HcclejoBaHNEe aHTUMHUKPOOHOH aKTHUBHOCTH MATKOH JIeKapCTBEHHON GpOpMbl IPOTUBOBUPYC-
HOTO /IEWCTBUS B OTHOLIEHUH PA3/IMYHBIX KYJIbTYP MUKPOOPraHU3MOB U 3KCIIEPUMEHTabHO 060CHOBaHa O THMAaJIb-
Hasi KOHIIeHTPaLUs JeHCTBYIOIEro BelecTBa MUpaMUCTHH - 0,5 %.

Kawueswle cnosa: aHTI/IMHKp06HaH AKTUBHOCTDb; dAllUKJIOBUDP; MUPAMUCTHH; MATKAA JIEKAapCTBEHHAasA c])opMa

n recent years there is a steady tendency to-

wards an increase in the number of viral dis-
eases. These diseases have a negative impact on the
quality of life of patients, their psycho-emotional
state and also lead to deterioration of the general
physiological work of all body systems [1].

The main factors affecting the features of the
pathological process is the age and sex of the pa-
tient, genetic inheritance, comorbid conditions, non-
specific protection factors (interferon, phagocytes,
etc.).

Currently, the main methods of treatment and
prevention of viral infections are vaccination and
the use of drugs of synthetic origin [2]. It is known
that pharmacotherapy with synthetic drugs in most
cases is not only an alternative method of treatment,
but often the only possible direction of effective con-
trol against viral pathologies.

Despite the significant advances in pharmaceu-
tical and medical science and the use of advanced
technologies in pharmaceutical production, the ar-
senal of modern antiviral drugs remains very limi-
ted. It should be noted that the pharmaceutical mar-
ket of Ukraine offers a limited number of drugs for
the treatment of many viral diseases or in most cases
these drugs are not available et al.

Acyclovir and miramistin are promising phar-
maceutical ingredients with a high biological po-
tential to create a multidirectional drug. Acyclovir
is a blocker of the viral DNA synthesis. It interacts
competitively with viral thymidine kinase and is
sequentially phosphorylated to form mono-, di- and
triphosphate; the latter inhibits DNA polymerase
and stops virus replication. The advantages of acy-
clovir are high selectivity and low toxicity [3-5].

[t is possible to introduce a substance that has
the antimicrobial effect into the composition of the
drug with the antiviral pharmacological activity in
order to prevent development of inflammatory com-
plications. Miramistin has a pronounced antimicro-
bial activity against grampositive and gram-negative
bacteria, fungi, viruses, protozoa. Miramistin mo-
lecules hydrophobically interact with lipid mem-
branes of microorganisms, and it leads to fragmen-
tation and destruction of the microbial membrane.
[t belongs to synthetic substances with low toxi-
city, has no local irritant, allergic, mutagenic, carci-
nogenic and embryotoxic actions [6-8]. In connec-

tion with the above, it is advisable to use acyclovir
in combination with miramistin, which will signifi-
cantly expand the range of the pharmacological ac-
tion of the drug developed.

The aim of the work was to study the antimi-
crobial activity of the pharmaceutical composition
with acyclovir and miramistin in the soft dosage
form.

Materials and methods

In order to determine the optimal composition
of the pharmaceutical composition the samples of
the ointments with the content of acyclovir of 5 %
and the content of miramistin of 0.25 % (sample 1),
0.5 % (sample 2), 0.75 % (sample 3) were prepared.

The experimental samples were stored at a tem-
perature of 5 + 3 °C. All studies were performed
under aseptic conditions using a laminar box (bio-
logical safety cabinet AC2-4E1 “Esco”, Indonesia).

The following pure cultures were used as test
cultures: gram-positive microorganisms Staphylo-
coccus aureus ATCC 25293, spore culture Bacillus
subtilis ATCC 6633, gram-negative culture of Esche-
richia coli ATCC 25922. The antifungal action was
found in relation to the yeast-like fungus of the genus
Candida - Candida albicans ATCC 885/653 [9, 10].
During the experiments one-day suspensions of bac-
terial microorganisms in the physiological solution
and a two-day culture of yeast-like fungus were used.
The microbial load was 107 colony-forming units
of microorganisms in 1 ml of the nutrient medium
(CFU/ml).

The antimicrobial activity of the experimental
samples was studied in vitro by the agar diffusion
method (“wells” method). This method is based on
the ability of active substances to diffuse into the
agar medium previously inoculated with microor-
ganism cultures.

To Petri dishes 10 ml of the melted “hungry” agar
was added. After fixing the lower layer of agar on its
surface at the same distance from each other and
from the edge of the dish 4 sterile steel thin-walled
cylinders (the inner diameter - 6.0 = 0.1 mm, the
height - 10.0 + 0.1 mm) were placed. Around the
cylinders the upper layer was filled, it contained
14 ml of agar melted and cooled to 45-48 °C, mixed
with the inoculated dose of the test microorganism.
When working with bacterial cultures meat-peptone
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Table

The results of the antimicrobial activity of the samples

Sample
(for 100, 0 g of
ointment)

Cultures of microorganisms

S. aureus
ATCC 25293

B. subtilis
ATCC 6633

E. coli
ATCC 25922

C. albicans
ATCC 885/653

Diameters of the growth inhibition zones of microorganisms, mm

Sample 1-0.25¢g 21.6+0.5 21.2+04 19.6+0.5 13.4+0.5
Sample2-0.5¢g 26.2+04 24.6+0.5 23.4+0.5 16.6+0.5
Sample3-0.75¢g 26.4+0.5 24.6+0.5 23.6+0.5 16.8+0.4

agar was used for the second layer, and while wor-
king with a yeast-like fungus Sabouraud agar was
used. After cooling the top layer the cylinders were
removed with sterile tweezers, and the test sam-
ples were added into the cells obtained until com-
plete filling. Petri dishes were kept for 30-40 min
at room temperature and placed in a thermostat -
bacterial cultures at a temperature of 32.5 + 2.5 °C

for 18-24 h, and the culture of yeast-fungus at a

temperature of 22.5 + 2.5 °C for 48 h.

The results were recorded by measuring the
growth inhibition zone of microorganisms, includ-
ing the diameter of the cells. The measurements were
carried out with an accuracy of 1 mm; the focus was
on the complete absence of visible growth.

The diameter of the growth inhibition zone of
microorganisms characterized the antimicrobial ac-
tivity of the experimental samples:

e the growth inhibition zones with the diameter
of up to 10 mm were assessed as the insensi-
tivity of microorganisms to the samples intro-
duced into the cell;

e the growth inhibition zones with the diameter
of 11-15 mm were assessed as a weak sensitiv-
ity of the culture to the effective concentration
of the antimicrobial substance;

¢ the growth inhibition zones with the diameter
of 16-25 mm were characterized as an indica-
tor of the sensitivity of the microorganism to
the test samples;

¢ the growth inhibition zones with the diameter
exceeded 25 mm indicated a high sensitivity of
microorganisms to the samples of the soft dos-
age form.

Results and discussion

The studies of the antimicrobial properties of
model samples of the ointments in relation to dif-
ferent cultures of microorganisms were conducted.
The results of the studies are given in Table.

As can be seen from the data of Table, all sam-
ples studied have a wide range of the antimicrobial

action in relation to the test strains used: bacterial
gram-positive (Staphylococcus aureus ATCC 25293
and spore culture Bacillus subtilis ATCC 6633), gram-
negative (Escherichia coli ATCC 25922) cultures, as
well as the fungicidal action against yeast-like fun-
gus of the genus Candida albicans ATCC 885/653.

It should be noted that sample 2 containing 0.5 %
of miramistin is more active compared to sample 1
(0.25 % of miramistin) in relation to all test strains
of microorganism cultures: Staphylococcus aureus
26.2 + 0.4 mm and 21.6 = 0.5 mm, Bacillus subtilis
24.6 = 0.5 mm and 21.2 * 0.4 mm, Escherichia coli
23.4 + 0.5 mm and 19.6 + 0.5 mm and Candida al-
bicans 16.6 £ 0.5 mm and 13.4 + 0.5 mm, respecti-
vely. The results of the experiments showed that the
increase in samples of miramistin to 0.75 % (sam-
ple 3) practically did not increase the antimicrobial
activity compared to the activity of sample 2 (0.5 %).

Thus, the soft dosage form comprising such ac-
tive pharmaceutical ingredients as acyclovir and mi-
ramistin has the antimicrobial activity against all
test strains used, namely Staphylococcus aureus ATCC
25293, Bacillus subtilis ATCC 6633, Escherichia coli
ATCC 25922 and Candida albicans ATCC 885/653.

CONCLUSIONS

1. The study of the antimicrobial activity of the
soft dosage form with the antiviral effect with acy-
clovir and miramistin has been conducted.

2. Based on the results of the experiment it has
been proven that the sample of the ointment stu-
died with the miramistin content of 0.5 % is the
most active in relation to all test strains of micro-
organism cultures. The increase of the amount of
miramistin to 0.75 % does not significantly affect
the antimicrobial activity of the model samples.

3. The results of the study of the antimicrobial
activity of the pharmaceutical composition in the
form of the soft dosage form indicate the feasibil-
ity of development of a new drug with the antiviral
effect.
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