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The relevance of creation of anti-allergic drugs in the form of the rectal dosage form - suppositories for
the treatment of allergic diseases in young children has been proven as a result of the analysis of the
published data. Based on the research conducted the composition of antihistamine suppositories with
loratadine hydrochloride has been theoretically and experimentally substantiated. The production tech-
nology for the suppositories in pharmacy and industrial conditions has developed as a result of the
physical and chemical (the melting points, the total strain time have been determined), rheological (the
structural and mechanical properties of the suppository mass and the effect of the active substances
on the change of the suppository base viscosity have been studied) and thermogravimetric research
(the temperature regimen for drug production has been determined). The methods of qualitative and
quantitative analysis have been also developed, the conditions and shelf life of the anti-allergic medicine
developed under the conditional name “Loravit” have been found. For the purpose of quality control
and development of the quality control methods at the Institute of Microbiology and Immunology na-
med after I.I. Mechnikov the samples of antihistaminic suppositories under the conditional name “Lo-
ravit” have been analyzed according to the section “Microbiological purity” of the requirements of the
SphU. Suppositories with loratadine hydrochloride for treatment of allergic disease in children meet
the requirements of the pharmacopoeia in terms of microbial contamination for rectal dosage forms.
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The XXI-th century will be the era of allergies ac-
cording to forecasts of the WHO because the prevalence
of allergic diseases has reached epidemic proportions.
The prevalence is increased by 2-3 times every 10 years.
Nowadays allergic pathology is included to the six of
the most common human diseases. According to sta-
tistics, one of five persons in our planet have different
forms of allergies. It is a serious social, economic and
medical problem. A great number of allergies is com-
mon among children [1, 3, 6, 8].

At the same time the use of drugs in childhood has
some peculiarities, above all, they should be highly ef-
fective and with minimal side effects. Children have
some physiological and psychological differences from
adults — endocrine, nervous and other systems of the
body are not fully formed, the child may refuse to take
medicines, etc. Therefore, medicines for children should
be developed in such dosage forms that are pleasant or
convenient for use by a child and are not harmful for
children [4, 5, 7, 9, 10].

Taking into account the abovesaid, antihistamine sup-
positories with loratadine hydrochloride for the treat-
ment of allergic diseases in children have been devel-
oped. One of the important indicators for checking the
drug quality is its microbiological purity, the analysis is
required by the SPhU [2].

Experimental Part

Microbiological studies of “Loravit” suppositories
were performed by the method of the SPhU (1% ed., § 2.6.12,
§ 2.6.13) under the section “Microbiological purity” at
the Institute of Microbiology and Immunology named
after I.I. Mechnikov.

Standard media were used for drug testing for mi-
crobiological purity; they were prepared in accordance
with the manufacturer’s requirements (the amount of
powder per liter, pH medium, etc.). Every medium used
in the experiment was tested on the growth parameters
according to normative documents.

The following media were used — semisolid thio-
glycolate broth, liquid Sabouraud’s medium, solid cul-
ture media: nutrient agar, Sabouraud’s medium, Chis-
tovich medium, blood agar based on the nutrient agar,
Endo medium.

Staphylococcus aureus ATCC 6538,

Esherichia coli ATCC 25922,

Pseudomonas aeruginosa ATCC 9027,

Bacillus subtilis ATCC 6633,

Candida albicans ATCC 885/653.

Before the research concerning determination of
microbiological purity the conformity of growth prop-
erties of nutrient have been analyzed. For this purpose
five series of the media mentioned above were inocu-
lated with the appropriate test-resistant strains of mi-
croorganisms (10-10? colony forming units per 1 ml of
the medium — CFU/ml).

Fungi of Candida genus were inoculated on the Sa-
bouraud’s medium. Pseudomonas aeruginosa and Ba-
cillus subtilis were inoculated on the nutrient agar, Es-
herichia coli — on the Endo medium, Staphylococcus
aureus ATCC 26923 — on the Chistovich medium. Thio-
glycolate broth was kept in an incubator at 35°C for three
days (Table 1).

From the table it can be concluded that all cultures
of microorganisms are responsible to taxonomic indi-



ISSN 1562-7241

NEWS OF PHARMACY 4(76)2013 49

Table 1

Growth properties of nutrient media when inoculating of microorganisms by test strains
before determination of microbiological purity

. . . Terms of cultivation .
Test strains Nutrient medium — Observation
Temperature | Cultivation time
Staphylococcus aureus Chistovich 35°C 2472 h Morphology of colonies and
ATCC 6538 cells is typical
Esherichia coli o ) Morphology of colonies and
ATCC 25922 Endo 35°C 24-72h cells is typical
Pseudomonas aeruginosa . o ) Morphology of colonies and
ATCC 9027 Nutrient agar 35°C 24-72h cells is typical
Bacillus subtilis . o ) Morphology of colonies and
ATCC 6633 Nutrient agar 35°C 24-72h cells is typical
Candida albicans Sabouraud’s 35°C 24-120 h Morphology of colonies and
ATCC 885/653 medium cells is typical
X Thloglygglate broth 350C 24-72 h Growth of microorganisms is
for sterility control absent
Note: x — organisms are not inoculated
Table 2 These studies were carried out by direct inoculation

Study of microbiological purity of the medicine

Media and cultivation conditions

Thioglycolate broth Liquid Sabouraud’s
(14 days at 35°C) medium (14 days at 25°C)

Growth of microorganisms No growth of fungi

Note:n=3

cation of the strain, and the morphology of colonies
when cultured on media and the morphology of cells in
microscopy are typical. The thioglycolate broth corre-
sponds to the requirements for sterility — the growth of
microorganisms is absent, the medium is clear.

The microbiological purity of “Loravit” medicine
was carried out after determination of the growth prop-
erties of the culture media.

“Loravit” suppositories are standardized according
to section 5.1.4 of the SPhU as a drug of 3A category.
According to this section of the SPhU the total count
of viable aerobic microorganisms (not more than 10°
bacteria and not more than 10? fungi per 1 g; not more
than 10* enterobacteria and some other gram-negative
bacteria per 1 g) is permitted in the medicine.

on the liquid culture media. Into sterile test-tubes 10.0 ml
of thioglycolate broth and 10.0 ml of the liquid Sabou-
raud’s medium were poured out. To each test-tube 1 ml
(1 g) of “Loravit” medicine developed was added. In-
oculations were incubated for 14 days on the thioglyco-
late broth in a thermostat at 35°C, inoculations on the
liquid Sabouraud’s medium — at 25°C. The results are
shown in Tables 2 and 3.

As the data in Table 2 indicate, the growth of fungi
is not observed within 14 days of incubation on the Sa-
bouraud’s medium. The growth of microorganisms on
the thioglycolate broth was recorded. Microscopy show-
ed the presence of a gram-positive spore bacillus. The
confirmation was obtained by inoculating on differen-
tial nutrient media.

As can be seen from the data presented in Table 3,
by morphology of the colonies and some biological pro-
perties of the microorganisms selected they belong to
Bacillus sp. genus. On differential media (Chistovich
medium and Endo medium) the growth of intestinal
and pathogenic staphylococci among other types of mi-
croorganisms was not observed.

The count of viable cells of microorganisms and
fungi was determined when studying by the method of

Table 3

Identification of microorganisms grown on the thioglycolate broth

The sample The growth of microorganisms in nutrient media
of“Loravit” | Chistovich | Endo Blood agar Sabouraud’s Nutrient agar
1 X « Dry grey colonie§ with irregulgr X . Dry grey colonies With.
edges, do not shine, hemolysis irregular edges, do not shine
3 X . Dry grey colonies. with irregulgr x _ Dry grey colonies with.
edges, do not shine, hemolysis irregular edges, do not shine
3 X x Dry grey coloniest with irregulgr x . Dry grey colonies With'
edges, do not shine, hemolysis irregular edges, do not shine

Note: x — no growth of microorganisms
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Table 4
Research of microbiological purity by the method of dish direct inoculation
Number of microorganisms by decadic logarithm of the degree of growth
h | when cultured on solid nutrient media
ofSE:rr;]vF:ts Method of deep plating of 1 g of the medicine | Method of surface inoculation of 1 g of the medicine
Nutrient agar 35°C Sabouraud’s medium Nutrient agar 35°C Sabouraud’s medium
for 3 days 25°C for 5 days for 3 days 25°C for 5 days
1 1.7£0.7 No growth of fungi 1.5£0.4 No growth of fungi
2 1.7+£0.6 No growth of fungi 1.8+0.5 No growth of fungi
3 1.7+0.5 No growth of fungi 1.7+0.6 No growth of fungi
Table 5
Effectiveness of “Loravit” sample
Requirements of the SPhU Logarithm of the microorganisms count (CFU/ml)
Exposition Bacterial count,| Fungicount | Staphylococcus | Pseudomonas Candida Aspergillus
CFU/ml, CFU/ml, aureus aeruginosa albicans niger
Lg reduction Lg reduction ATCC 6538 ATCC 9027 ATCC885/653 | ATCC 16404
. . 3.5x10° 4.5x10° 2.2x10° 2.5x10°
6 6
Microbial load 10 10 (5.54) (5.66) (5.34) (5.39)
Primary ) ) 4.9x10* 5.1x10* 5.2x10* 5.2x10*
inoculation, Lg (0.85) (0.96) (0.63) (0.68)
2 davs 5 ) 3.3x10° 2.7x10° 1.3x10* 2.1x10*
y (2.02) (2.23) (1.23) (1.7)
7 davs 3 B 1.2x10? 1.8x10? 2.2x10? 1.9x10?
y (3.22) (3.41) (3.0) (3.12)

Notes: * — organisms do not grow; ** — bacteria or fungi are not isolated.

deep plating consisted in adding the medicine in the
amount of 1 g into the agar and by surface inoculation
(1 g) on the agar. Investigations of deep plating and sur-
face inoculation of the drug sample on the Sabouraud’s
medium dishes showed no fungal growth. The growth
of microorganisms was observed. These results of the
research are presented in Table 4.

As the data of Table 4 indicate, the growth of fungi
was not observed while studying all samples. The count
of microorganisms grown per 1 g of the drug sample did
not exceed 103 CFU/ml complying with the require-
ments of the SPhU.

The criterion for efficiency evaluation was reduc-
tion of the count of viable cell colonies of microorgan-
isms in the period after contamination. In accordance
to the requirements of the SPhU in medicines for topi-
cal application the log reduction in the viable bacteria
colonies count in 2 days at least 2, in 7 days — at least
3, and further the count of viable bacterial cells should
not increase. Logarithms of reduction of the viable cells
count of fungi in 7 days were not less than 2. These
figures correspond to the criterion “A”.

As shown in Table 5, after the 7-day cultivation the
logarithm the viable cells count for Candida albicans was
3.0 and it was 3.12 for Aspergillus niger. Cells of fungi
did not isolate in the 14-th and 28-th days. In two days af-
ter cultivation the logarithm of the viable cells count for
Staphylococcus aureus was 2.02 and for Pseudomonas
aeruginosa it was 3.41. On the 14th and 28th day of in-
cubation the microorganism was not recorded. The study
of the samples of “Loravit” suppositories has shown that
they meet the criteria “A” according to the SPhU.

On the basis of these studies standardization of micro-
biological purity of “Loravit” suppositories has been deter-
mined and the data obtained has been included in the Pro-
ject of the quality control methods for the suppositories.

CONCLUSIONS

1. It has been proven that the medicine studied con-
forms to the requirements of the State Pharmacopeia of
Ukraine as for medicines for rectal use by the level of
microbial contamination.

2. Standardization of microbiological purity of “Lo-
ravit” suppositories as finished products of 3A category
has been determined.
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BUBYEHHSA MIKPOBIONOMNYHOI YUCTOTU NPOTUANEPIIMHUX CYNO3UTOPIIB
«JIOPABIT»

I.B.binowuuybka, O.l. TuxoHo8

Knroyosi cnoga: mikpobionoziyHa Yucmoma, npomuarsepeitiHi cyrno3umopii; «Jlopagimy

PaHiwe rnposedeHUM aHasi3oM fiimepamypHuUx daHux 6ysi0 8CMaHO8MIEHO akmyarsibHICMb CMBOPEH-
HS npomuanepeaitiHux npenapamis y suansdi pekmarsbHOI fikapcbKoi ghopmu — cynozumopiie s
niKyeaHHs1 anepailiHux 3axeoptosaHb y dimel Monodwoeo 8iKy. Ha ocHosi nposedeHux docnidxeHs
meopemuyHO ma ekcriepuMeHmarnbHO 0brpyHmMosaHo ckiad aHmueicmamiHHUX cyrno3umopiig 3 sio-
pamaduHy 2idpoxnopudom. Y pedynbmami npogedeHux hi3uUKo-XiMIYHUX (8U3Ha4YeHi meMrnepamypa
rraserneHHs1, Y4ac rnoeHoi deghopmauii), peornoeiyHux (8us4HeHi cmpyKkmypHO-MexaHidyHi enacmusocmi
Cyrno3umopHoI Macu ma erniug Giro4ux PevyoBUH Ha 3MIHy 8’3KOCmi Cyrio3umopHOi OCHO8U) ma mep-
MoepagiMempuyHUX (8U3HaYEHHsT memrepamypHO20 PexXuMy 8upobHUUmMea JlikapcbKo2o npenapa-
my) docnidxeHb byrio po3pobrieHo MExXHOOoR2io 8UPOBHULMEa Cyrno3umopiie ik 8 anme4YyHuXx, mak i e
npomucriogux ymosax. Takox 6ynu po3pobrieHi MemoduKu KifbKiCHO20 ma sIKicHO20 aHarli3y, ecma-
HoerleHi yMmosu ma mepmiH 36epieaHHs1 po3pobrieHo20 npomuarnepaitiHo2o npenapamy i@ yMO8HOO
Haseoro «Jlopagimy». 3 Memor KOHMPOoIIo SKocmi ma po3pobku memodie KoHmMporo skocmi (MKA)
Ha 6a3si IHcmumymy mikpobionozii ma imyHornoeii im. I.I. MeyHuko8a 3pa3ku aHmuzicmamiHHUX Cyro3u-
mopiig rid ymosHor Haseor «Jlopasimy» niddasanu aHarni3y 8idnogidHo do sumoz [J®Y 3a po3dinom
«MikpobionoziyHa Yyucmomay». BcmaHoeneHo, w0 cynosumopii 3 jopamaduHy 2idpoxnopudom Ons
niKyeaHHs1 anepeiliHux 3axeoprosaHnb y Oimeli 3a pieHeM MikpobHOI KoHmamiHauii 8idrnosidanu sumo-
eam [JOY dns pekmaribHUX fikapcbKUx ¢hopm.

W3YYEHUE MUKPOBWNONTOMMYECKOW YACTOTbI MPOTUBOANNEPITUYECKUX
CYNMNO3UTOPUEB «JIOPABUT»

Un.B.benowuuykas, A.N.TuxoHos

Knrouesnle cnioga: Mukpobuornoauyeckas Jucmoma,; rnpomueoarssepaudeckue cynno3umopuu;
«Jlopasum»

Paree nposoduswiumMcsi aHanu3oM fumepamypHbiXx 0aHHbIX bbifia ycmaHoereHa akmyarnbHOCMb COo-
30aHus Npomuegoarisiepau4eckux rnpenapamos 8 sude pekmarsibHoU fiekapcmeeHHoU ¢hopmMbl — Cyri-
rno3umopuu 051 fieHeHuUs annepaudeckux 3abonesaruli y demed miadwezo so3pacma. Ha ocHose
rposedeHHbIX uccredosaHuli meopemu4yecku U 3KcriepumMeHmasnbHO 060CHO8aH cocmas aHmuau-
CMmaMUHHbIX Ccyrnnosumopues ¢ siopamaduHa 2udpoxsopudom. B pesynbmame npogedeHHbIX hu-
3UKO-XUMUYECKUX (onpedeneHbl memnepamypsbl rnaasneHusi, pems rnosHou deghopmayuu), peoso-
auyvecKux (Usy4yeHbl cmpyKmypHO-MexaHuU4ecKue ceolicmea Cynno3umopHol Macchl U enusiHue o0el-
cmeywux 8euwecms Ha U3MeHeHUe 8513KOCMU Cyrno3umopHOU OCHO8bI) U mepMoapasuMempuyec-
Kux (onipedenieHue memrepamypHO20 pexxumMa npou3soocmea JieKkapCcmeeHHo20 fpernapama) uc-
crniedosaHul bbinia paspabomaHa mexHoMo2usi Npou3eodcmea Cynno3umopues Kak 8 anmeyHbiX,
mak u 8 NpOoMbIWIIEHHbIX ycriogusix. Takxe bbinu paspabomarbl MemoduKU Ka4eCmeeHH020 U KO-
JlU4ECMBEHHO20 aHasu3a, ycmaHo8/eHbl YCII08US U CPOK XpaHeHUs1 paspabomaHHO20 npomueo-
arnnepau4yecko2o rpenapama nod ycrosHbIM Ha3eaHuem «Jlopasumy. C yernbio KOHMPOss Kade-
cmea u paspabomku memodos KoHmporis kadecmea (MKK) Ha 6ase IHcmumyma mukpobuonoauu
u ummyHornoeuu um. M..MeyHukosa obpa3ubi aHmuaucmaMUuHHbIX Cynno3umopues rnood ycrose-
HbIM HaseaHueMm «Jlopasum» rnodeepeanuchb aHanu3y coenacHo mpebosaHusam @Y 3a pazdenom
«Mukpobuornoauveckasi yucmomay. YcmaHO08/1eHO, Ymo Cyrnrno3umopuu ¢ iopamaduHa auépoxsio-
pudom 05151 nneqeHuUs annepaudyeckux 3abonegaHuli y 0emedl o ypo8HH MUKPOOHOU KOHmMaMuHayuu
omeeyasnu mpebosaHusim ['@Y Ons pekmaribHbIX JIeKapCmMeeHHbIX hOPM.



