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While developing, preparing, packing, storing and using medicines the measures should be taken to
ensure their microbiological purity taking into account the requirements of the general pharmacopoeial
article “Microbiological purity of medicines”. In order to prevent microbial contamination of products it
is necessary to provide them with the effective preservative action due to the infroduction of antimicrobial
preservatives or due to the antimicrobial preservative action of active substances and appropriate
conditions of production. The aim of the work is to study the effectiveness of the preservative action
of the ointment and rectal suppositories with liquorice root extract in accordance with the general
pharmacopoeial article “Efficiency of antimicrobial preservatives”. The criterion for evaluating the ef-
ficiency of the preservative action of the samples investigated is reduction of the number of viable
cells of microorganisms in the medicines for a certain period of time after their contamination. During
the experiment it has been found that the antimicrobial preservative efficiency of the test samples
correspond to the requirements of criterion “A” in accordance with the State Pharmacopoeia of Uk-
raine, section 5.1.3. The efficiency of the preservative action of the samples at the level of the samples
with the additional content of nipagin and nipazol (in the ratio of 2:1) allows not to include additional

antimicrobial preservatives in their composition.

The current problem of practical medicine is treat-
ment of infectious diseases, which common character-
istic feature is abnormality of the immune system. The
depth and focus of disturbances in the immune system
varies depending on nosology and severity of the dis-
ease, the etiological agent, genetic predisposition, age,
gender, etc. [1, 7, 9].

Along with causal therapy in the adjuvant treatment
of the pathologies mentioned medicines with the immu-
nomodulatory activity are often used [10, 11, 12].

Although the range of the specified medicines today
at the pharmaceutical market of Ukraine is small, for the
last time professionals in the pharmaceutical industry
have been developed and obtained complex medicines
not only for correction of the immunity parameters, but
also with the antiviral, anti-inflammatory and antibacte-
rial action [3, 5]. The nomenclature of dosage forms of
these medicines has been also expanded. Medicines for
intravenous, oral, external (ointments, suppositories) app-
lication are currently available at the market [1, 3].

In terms of the abovementioned, rectal supposito-
ries and the ointment with liquorice root extract have
been developed at the Department of Drug’s Technolo-
gy of the National University of Pharmacy. In the previ-

ous experiments in vitro the antiviral activity of these
medicines in relation to adenovirus of type 3, coronavi-
rus, herpes virus and vesicular stomatitis virus was de-
termined [5, 6].

The study of the specific activity of the medicines
developed has determined their distinct immunostimu-
latory and immunocorrective properties in immature rats
with the normal immune status and in conditions of im-
munodeficiency caused by hydrocortisone acetate. On
the basis of studying acute toxicity it has been found
that in accordance with the common classification of
K.K. Sidorov the medicines developed belong to the
class of low toxic substances.

It is known that when developing, preparing, pack-
ing, storing and using medicines the measures should be
taken to ensure their microbiological purity taking into
account the requirements of the general pharmacopoeial
article “Microbiological purity of medicines” [4, §].

In order to prevent microbial contamination of me-
dicines it is necessary to provide them with the effective
preservative action due to the introduction of antimic-
robial preservatives to their composition or due to the
antimicrobial preservative action of active substances
and appropriate conditions of production [13, 14].
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Table 1

Efficiency of the antimicrobial preservative action of the ointment with liquorice root extract

Requirements of the SPhU Logarithm of the number of microorganisms
Exposition Logarithm Logarithm Stap:l)::rc;f;;ccus PZZ‘;ZZZZZ?:S Candida albicans
of reduction of reduction ATCC 6538 ATCC 9027 ATCC 885/653

Microbial load 108 108 5.30 5.39 5.39
Primary inoculation - - 0.62 0.61 NI
2 days 2.00 - 2.05 2.07 NI
7 days 3.00 - 3.62 4.09 NI
14 days - - NI NI NI
28 days NR NR NI NI NI

Notes: n = 5; P =95%; * NR — the number of viable cells of microorganisms or fungi did not rise; * NI - viable cells of microorganisms

or fungi were not isolated.

The aim of our research was to study the efficiency
of the preservative action of the ointment and rectal sup-
positories with liquorice root extract in accordance with
by the methods and criteria described in the general
pharmacopoeial article “Effectiveness of antimicrobial
preservatives”.

Materials and Methods

Microbiological studies of the samples of rectal sup-
positories and the ointment with Liquorice root extract
were carried out at the laboratory of Biochemistry of
Microorganisms and Nutrient Media of the State Insti-
tution “Institute of Microbiology and Immunology na-
med after [.I. Mechnikov of the National Academy of
Medical Sciences of Ukraine”.

To determine the efficiency of the preservative ac-
tion of the medicines developed the biological method
described in the State Pharmacopoeia of Ukraine (SPhU)
1.0, section 5.1.3. [2] and such test strains of microor-
ganisms as Staphylococcus aureus ATCC 6538, Pseu-
domonas aeruginosa ATCC 9027, Candida albicans ATCC
885/653 were used.

While testing the monocultures of these microor-
ganisms were used. In preparation for the research the
freshly grown initial culture of each test microorganism
was plated on the surface of a dense nutrient medium
No. 1 (SPhU, section 2.6.13) in the case of growing
bacteria or a dense nutrient medium No. 2 without add-
ing antibiotics (SPhU, section 2.6 .13) in the case of
fungi cultivation. Bacterial cultures were incubated at
35°C for 18-24 hours, C. albicans — at the temperature
of 20°C to 25°C for 48 hours.

For preparation of suspensions with bacteria cul-
ture and culture of C. albicans the microbial mass was
washed from the surface of the culture medium with
sterile 0.9% sodium chloride solution and transferred to a
suitable container. The inoculum was used immediately
after preparation.

The test of efficiency of the preservative action was
performed as follows: the samples of the medicines
studied were contaminated by monoculture of one of
the test microorganisms providing the microbial load of
107 CFU/ml. The inoculum volume was less than 1% of
the sample volume.

In order to obtain a homogeneous distribution of mic-
roorganisms the contaminated samples were stirred tho-
roughly. The inoculated samples were stored for 28 days
at the temperature of 20°C to 25°C protected from light.

From each test specimen the samples were taken im-
mediately after contamination in 2, 7, 14 and 28 days,
and they were inoculated on dense nutrient media for
determining the number of viable cells of microorgan-
isms (bacteria and fungi).

The samples of the medicines under research with
the additional content of synthetic antimicrobial pre-
servatives — nipagin and nipazol (in the ratio of 2:1)
were used as reference medicines.

Results and Discussion

The criterion for evaluating the efficiency of the
preservative action of the samples studied was reduc-
tion of the number of viable microbial cells in medi-
cines for a certain period of time after contamination.

According to the requirements of the SPhU in me-
dicinal products for topical application the logarithm of
reduction of the number of viable bacteria colonies in 2
days must be at least 2, in 7 days — at least 3, and then
the number of viable bacterial cells should not increase.
The logarithm of reduction of the number of viable
cells of fungi within 14 days must be at least 2. These
figures correspond to criterion “A”.

Criterion “A” corresponds to the efficiency of the
preservative action that is recommended and its compli-
ance indicates reliable protection of the medicine from
microbial contamination. If criterion “A” cannot be achie-
ved, the medicine must meet criteria “B”.

According to criterion “B” in medicines for topical
use the logarithm of the number of viable bacterial cells
in 14 days must be at least 3, then the number of viable
bacterial cells should not increase. The logarithm of re-
duction of the number of viable cells of fungi within
14 days must be at least 1 and with no further increase.

After contamination by microorganisms the medi-
cines at regular intervals are inoculated on agar to de-
termine the number of viable cells. The absence of growth
on agar or delayed increase in the number of viable colo-
nies in 14 days of incubation indicate the fact that the
medicines meet requirements of the SPhU.
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Table 2

Efficiency of the antimicrobial preservative action of rectal suppositories with liquorice root extract

Requirements of the SPhU Logarithm of the number of microorganisms
Exposition Logarithm Logarithm Stapgl)j:c;fjc;ccus PZ?;ZZ;;’Z?:S Candida albicans
of reduction of reduction ATCC 6538 ATCC 9027 ATCC 885/653

Microbial load 10° 10° 5.30 5.39 5.39
Primary inoculation - - 0.62 0.61 0.69
2 days 2.00 - 2.98 2.07 2.05
7 days 3.00 - NI 3.62 4.09
14 days - 2.00 NI NI NI

28 days NR NR NI NI NI

Notes: n = 5; P = 95%; * NR - the number of viable cells of microorganisms or fungi did not rise; * NI — viable cells of microorganisms

or fungi were not isolated.

The presence of viable cells of microorganisms and
fungi in 28 days of the research indicates that the medi-
cines do not correspond to criteria “A” or “B” and do
not meet the requirements of the SPhU. Table 1 shows
the results of the study of the efficiency of the antimi-
crobial preservative action of the ointment with liquo-
rice root extract.

As data presented in Table 1 show, a rapid destruc-
tion of microorganisms is observed in the medicine un-
der research after contamination. Viable cells of fungi
were not isolated in both the primary inoculation and in
the following ones.

In 2 days of cultivation the logarithm of the number
of viable cells of microorganisms was more than 2 and
was 2.05 for Staphylococcus aureus and 2.07 for Pseu-
domonas aeruginosa. In 7 days after contamination the
logarithm of the number of viable cells of microorganisms
for Staphylococcus aureus was 3.62, for Pseudomonas
aeruginosa —4.09. On the 14-th and 28-th days of incu-
bation microorganisms were not registered.

Regarding the efficiency of the antimicrobial pre-
servative action of rectal suppositories with liquorice
root extract (Tab. 2), in 7 days of cultivation the loga-
rithm of the number of viable cells of Candida albicans
was 4.09.

The cells of fungi were not isolated after 14 and 28
days of cultivation.

In 2 days after cultivation the logarithm of the num-
ber of viable cells of microorganisms was more than 2
and was 2.98 for Staphylococcus aureus and 2.07 for
Pseudomonas aeruginosa. In 7 days of contamination
the cells of Staphylococcus aureus were not isolated,
for Pseudomonas aeruginosa the figure was 3.62. On

the 14-th and 28-th days of incubation microorganisms
were not registered.

Thus, by efficiency of the antimicrobial preserva-
tive action the samples of rectal suppositories and the
ointment with liquorice root extract conform to crite-
rion “A” set by the SPhU, section 5.1.3 for medicinal
products for topical use.

In addition, the studies have also shown that the ef-
ficiency of the preservative action of the samples under
research without any preservatives was at the level of
the samples with the additional content of nipagin and
nipazol (in the ratio of 2:1).

So, we can conclude that the active ingredients and
the proper conditions of production of the medicinal pro-
ducts investigated provide the necessary efficiency of
the antimicrobial preservative action, which is similar
to those of the reference medicines, and it allows not to
include additional antimicrobial preservatives in their
composition.

CONCLUSIONS

1. The experimental research on the study of efficien-
cy of the preservative action of the test samples of rec-
tal suppositories and the ointment with liquorice root
extract has been conducted.

2. During the experiment it has been found that the an-
timicrobial preservative efficiency of the test samples cor-
respond to the requirements of criterion “A” in accordance
with the State Pharmacopoeia of Ukraine, section 5.1.3.

3. The efficiency of the preservative action of the
samples at the level of the samples with the additional
content of nipagin and nipazol (in the ratio of 2:1) al-
lows not to include additional antimicrobial preserva-
tives in their composition.
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MIKPOBIONOIIYHI AOCNIKEHHA MA3I TA PEKTANTbHUX CYMO3UTOPIIB 3 EKCTPAKTOM
COoNnoagKoBOIo KOPEHA

O.A.Pyxmakoea, T.I" SipHux, T.[1.0Oconod4yeHKo

Knroyoei crnioea: mikpobionoziyHi O0CniOKeHHs; Masb; Cyrno3umopii; ekcmpakm corodKo8020
KOpeHs1

Y npoueci po3pobku, rnpuaomyeaHHs, nakyeaHHs, 36epiecaHHsI ma 3acmocysaHHs iKapChbKUX 3aco-
6ie marompb bymu exumi 3axodu wjo0o ix 3abe3rneyeHHs1 MiKpobio02iYHO YUCMOMOK 3 ypaxyeaH-
HAIM 8UMO2 3azarnbHol ¢ghapmakoneliHoi cmammi «MikpobionoziyHa Yyucmoma JflikapCbKux 3acobiey.
3 memoto 3arobizaHHsi MiKpobHOMY 3abpydHeHHIO npenapamie HeobxiOHO 3abe3nedysamu ix eghek-
MUBHOK KOHCcepsyr4oi dieto 3a paxyHOK 88e0eHHSI aHMUMIKPOBGHUX KOHCcepgaHmie abo 3a paxy-
HOK aHmMUMIKpOBHOI KOHCepa8yroHoi akmueHocmi Gifo4UX PEYOBUH | HanexXHUX yMo8 supobHuymea.
Memoto pobomu € 8us4EeHHSI echekmu8HOCMI KOHCepa8yroHoi Oiif Ma3i ma pekmarnbHUX Cyrno3umopi-
8 3 ekcmpakmom coslo0Ko8020 KOPEHS 8i0No8iOHO 0o 8uMOe 3azallbHOol ¢hapmakoneliHoi cmammi
«EgpbekmuesHicmb aHMUMIKpObHUX KOHCepeaHmig». Kpumepiem ouiHKU eghekmueHoCmi KOHCep8Y!o-
4oi Oii docnidKyeaHUX 3pa3Kie criyayeario 3HUXEHHS Yuciia XXumme30amHux KimuH MiKpoopaaHi3mie
y npenapamax 3a 8u3HaqeHul nepiod vyacy nicns ix KoHmamiHauii. Y xodi npoeedeHHs1 eKCriepuMeH-
my 6yro 8cmaHOo8/1eHO, WO 3a echeKmuUBHICM0 aHMUMIKPOBHOT KoHcepayro4oi dii docnidxKyeaHi 3pas-
Ku npenapamis gidrnosidarome gumMoaam Kpumepito «A» 8idrnosioHo do dY n. 5.1.3. EgpekmusHicmb
KOHcepsyto4oi ii 3pa3kie Ha pieHi 3i 3paskamu i3 o0amKo8uUM 8MICMOM HinaziHy ma Hina3sony (y
criiegiOHoweHHi 2:1) dossonsie He ekrodamu 0o ix cknady dodamkosi aHmMUMIKpPOOHI KOHCepg8aHmu.

MUWKPOBUOIOIMMYECKUE UCCNEQOBAHUA MA3U U PEKTATIbHBIX CYNMMO3UTOPUEB

C OKCTPAKTOM COINOAKOBOIO KOPHA

O.A.Pyxmakoea, T.I"5IpHbix, T.[1.0cos1004eHKO

Knroyeesie cnoga: mukpobuonozudeckue uccredos8aHusi; Masb, Cyrnrno3umopuu; aKempakm
COro0KO0B020 KOPHSI

B npouecce pazpabomku, npu2omoeseHusi, yrnakoeKku, XpaHeHUs1 U NMPpUMeHEHUS JIeKapCmeeHHbIX
cpedcms OomkHbI bbimb MPUHAMbBI Mepbl 110 Ux obecrieyeHU0 MUKpobuonoau4deckol Yucmomou ¢
ydyemom mpebosaHull obuwel ¢hapmakonelHol cmambu «Mukpobuosioaudeckass yucmoma rekap-
cmeeHHbIx cpedcmex». C yenbio npedomepawieHusi MUKPOBHO20 3a2psisHeHUs rpernapamos He-
06xodumo obecriedusamb UX 3ghheKkmMUBHbIM KOHCep8UpyrWUM Oelicmeuem 3a cHem 88edeHuUs
aHMUMUKPOBHbLIX KOHCEp8aHmos Usu 3a cyem aHmMuUMUKPObHOU KOHcepsupyouwieli akmugHocmu
Oelicmeyrowux seujecms u Hadnexaujux ycrosud rpouszsodcmea. Llensio pabomel sienissemcesi usyde-
Hue aghghekmusHOCMU KOHcepsupytou,e2o delicmausi Masu U peKkmaisibHbIX Cyrrno3umopues C 3KC-
mpakmom cosio0K08020 KOPHSI 8 coomeemcmeuu ¢ mpebosaHusimu obuwel ¢hapmakornelHold cma-
mbu «3ghghbekmusHOCmMb aHMUMUKPOBHbIX KOHCep8aHmMo8s». Kpumepuem oueHku aghghekmusHocmu
KoHcepsupytouweao deticmeaus uccredyembix 06pa3yos bbifio CHUXeHUE Yucra XU3HeCrnoCcobHbIX
KI1emoK MUKPOOP2aHU3MOo8 8 rpernapamax 3a orpedesieHHbIU nepuod epemMeHuU rocsie ux KoHmamu-
Hauyuu. B xode nposedeHusi akcriepuMeHma 6bir1o ycmaHOo8/1eHo, 4mo o aghghekmusHocmu aHmu-
MUKpPOBHO20 KOHcepsupyrouwiezo delicmausi uccredyembie obpa3sybl rnpernapamos omeeyaom mpe-
bosaHusiM Kpumepusi «A» 8 coomeemcmeauu ¢ @Y n. 5.1.3. SghghekmusHoCmMb KOHCEPBUPYIOUW,E20
Oelicmeusi 0bpa3sy0e Ha ypoeHe ¢ obpasuamu ¢ O0NOIHUMESIbHbIM COOepXXaHUEeM HunasuHa u Hurna-
3o0rna (8 coomHoweHuu 2:1) no3eonsiem He 8Kr4Yame 8 UX cocmas 0ornosTHUMeribHble aHmMUMUKPOO-
Hble KOHcep8aHMmbI.



