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Summary

Lactobacilli use in treatment and prevention of the
vaginal microflora disorders, such as bacterial vaginosis
and vulvovaginal candidiasis, is highly promising. The
objective of this study was is to develop formulation
and technology of the extemporal Lactobacillus casei
(L. casei) IMB B-7280-containing medicinal product in
the form of vaginal pessaries.

The quality control parameters were defined in accordance
with the State Pharmacopeia of Ukraine (2™ edition) and
included appearance, uniformity of texture, uniformity
of mass and disintegration test. Lactobacilli assay was
determined after preparation and within the storage
period. Thus, feasible formulation and technology were
selected for vaginal pessaries with an expected 6-month
shelf life. The results of the hereby described research
will be used for technological instruction development
for extemporaneous vaginal pessaries with defined
probiotic activity.

Key words: vaginal pessaries * Lactobacilli * vaginal
dysbiosis

Souhrn

Pouziti laktobacill pii 1é€bé a prevenci poruch vaginalni
mikroflory, jako je bakteridlni vagindza a vulvovaginalni
kandidoza, je velmi slibné. Cilem této studie bylo opti-
malizovat slozeni a technologii v soué¢asné dobé vyvije-
ného 1é¢ivého piipravku IMB 72-7280 ve formé vaginal-
nich globuli obsahujiciho Lactobacillus casei (L. casei).
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Parametry kontroly kvality byly definovany v souladu
se Statnim 1ékopisem Ukrajiny (2. vydani) a zahrnova-
ly posouzeni vzhledu, stejnomérnost textury, hmotnostni
stejnomérnost a zkousku rozpadavosti. Obsah laktobaci-
It byl hodnocen po ptipravé a béhem doby skladovani.
V ramci studie bylo vybrano vhodné slozeni a techno-
logie pro pfipravu vaginalnich globuli s ocekavanou
skladovaci dobou 6 mésici. Vysledky popsané studie
budou pouzity pro vyvoj technologickych instrukci pro
extemporozni vaginalni pesary s definovanou probiotic-
kou aktivitou.

Klicova slova: vaginalni globule ¢ Lactobacilli « vagi-
nalni dysbidza

Introduction

Bacterial vaginosis (BV) is the most common disease
of the female genital tract affecting premenopausal,
postmenopausal and pregnant women (prevalence from
5% to 50%)Y. It is characterized by a complete change of
vaginal microbiota, reduction or loss of Lactobacilli and
increased numbers of anaerobes or facultative anaerobic
organism (mostly Gardnerella vaginalis and Atopobium
vaginae, Prevotella species, Mobiluncus species),
followed by alternation of normal pH*®. Lactobacilli
are the predominant microorganisms in the healthy
human vagina microenvironment* ™ ®, among which
L. crispatus, L. gasseri, L. jenesenii, L. iners, L. vaginalis
ta L. rhamnosus"*'? strains are the most common ones.

According to the scientific knowledge, more than
200 Lactobacilli strains are defined'?, however only
1-3 of them are dominant in the individual vaginal
microenviroment'?,

Lactobacilli are capable of vaginal microbiota
homeostasis maintenance by means of auto-aggregation,
production of lactic and acetic acids, H,O,, bacteriocins
and biologically active substances, co-aggregation with
pathogenic microorganisms, adhesion to epithelial cells
and immunomodulatory effect!-> -1,

The healthy vaginal epithelium demonstrates
a resistance to the invasion of the pathogenic
microorganisms. The amount of glycogen in the surface
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area cells is one of the key parameters reflecting the
resistance ability of the vaginal epithelium. In the process
of constant renovation, old cells, being destroyed in the
cycle of constant renovation, release glycogen that is the
substrate for normal microbiota. The amount of glycogen
in the vaginal epithelium cells may differ within the time
of the year and depends on the menstrual cycle phases
(the highest levels are accumulated during ovulation)'®.

Women of reproductive age demonstrate vaginal pH
in the rage of 3.8-4.4. However, deviations are possible
from 6.6 (= 0.3) to 4.2 (£ 0.2) between day 2 and day 14
of the menstrual cycle.

Vaginal glycogen serves as the nutrient source for
Lactobacilli and is transformed into lactic acid by
fermentation. Lactic acid enables the acidic pH of
vaginal flora to keep to 3.8-4.4, causing unfavourable
conditions for other microorganisms’ development.
Exceptions resulting in a pH increase are observed
during menstruation and within 2448 hours after the
intercourse, due to the presence of nitrogen-containing
bases in sperm that are potent to neutralize the vaginal
natural acidity level'> ™19,

Adhesive capacity of Lactobacilli empowers them to
compete with pathogenic and opportunistic pathogenic
bacteria for nutrient sources. Adherence of Lactobacillus
is mediated by lipoteichoic acid. Due to physicochemical
interaction between Lactobacilli and the vaginal
epithelium, allowing Lactobacilli colonization, a specific
biofilm is generated to cover the mucosa and vaginal
epithelium. Being attached to epitheliocytes, Lactobacilli
create a solid cover on the vagina walls preventing
other microorganism from adhesion to epitheliocytes
receptors?2h,

Most of Lactobacilli (70-96%) can produce hydrogen
peroxide (H,O,), which interacts with cervical mucus.
Due to this interaction, growth suppression and abortion
of obligate anaerobes and multiplication of opportunistic
pathogenic microorganisms are possible! 121819,

Data available show that Lactobacilli can produce
antimicrobial substances such as bacteriocins (nisin,
diplocin, lactospretcin, helveticin, calycin, microcin,
pesticin, pyocin, etc.). These are low-molecular-weight
peptides capable of adjusting to specific microbial cell
receptors in order to cause membrane destabilization

Table 1. Several studies with different dosage forms for vaginal use containing Lactobacillus

Author of study Microorganism Vaginal dosage form | Reference
Anukam KC, et al. L. rhamnosus, L. reuteri capsules 1,24
Mastromarino P, et al. | L. brevis, L. salivarius, L. plantarum vaginal tablets 125
Parent D, et al. L. acidophilus vaginal tablets 1,26,38
Hallén A, et al. L. acidophilus suppositories 127,38
Ehrstrom S, et al. L. gfls.seri, L. fermentum, L. casei subsp. rhamnosus, P. acidi vaginal capsules 17,28
lactici
Maggi L, et al. L. brevis, L. salivarius, L. crispaius, L. gasseri tablets 17,2
Burton JP, et al. L. fermentum, L. rhamnosus vaginal capsules 17,30
Eriksson K, et al. L. fermentum, L. casei var. rhamnosus, L. gasseri tampons 17,31, 38
Czaja CA, et al. L. crispatus suppositories 17.32
Uehara S, et al. L. crispatus suppositories 40
Drago L, et al. L. acidophilus vaginal douche 17,33
Kale V, et al. Lactobacilli lyophilizate vaginal tablets 17,34
Kale V, et al. L. sporogenes suppositories 4
Larsson PG, et al. L. gasserii, L. rhamnosus vaginal gelatin capsules| 7%
Ezzzﬁgg g Z;Zt ;’ L. paracasei vaginal suppositories 17,36
Rodrigues F, et al. L. acidophilus vaginal suppositories 37
Ozkinay E, et al. L. acidophilus vaginal tablets 38,39
Ya W, et al. L. rhamnosus, L. acidophilus, St. thermophilus vaginal capsules «
Kaewsrichan J, et al. | L. jensenii, L. crispatus vaginal tablets #
Kaewsrichan J, et al. | L. jensenii, L. crispatus suppositories 43
Fazeli MR, et al. L. acidophilus vaginal tablets 4
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and endoplasma leaks resulting in the destruction of
pathogenic, opportunistic pathogenic microorganisms
and fungi'®. Lactocidin, acidolin and lactacin B
effects are significant for maintaining healthy vaginal
microbiome. Lactocins B, F, J, M, acidolin and lactocidin,
bulgaricin, lactobrevin, helveticin, lactolin, and reuterin
demonstrate an ability to inhibit growth and multiplying
of a vast number of bacilli, Clostridia, Saccharomycetes,
Streptococcus,  Staphylococcus,  Enterobacteriaceae,
Pseudomonas, Listeria, and Candida®*.

Lactobacilli  protective function is realized by
means of various biologically active substances such
as glycolipids, lipopeptides, polysaccharide-peptide
complexes, phospholipids, fatty acids and neutral lipids
that contribute to pathogens’ growth suppression and
prevent microorganisms’ adhesion to epithelial cells'.

The Lactobacilli immunostimulatory effect is revealed
through activation of macrophages, accumulation of
phagocytes, cytokine synthesis and an Ig level increase! .

Data obtained from literature review have shown
numerous studies on efficacy and wide prospective
of various Lactobacilli strains use in various vaginal
dosage forms prophylaxis and treatment of vaginal flora
disorders (Table 1).

Thus, vaginal dosage forms available around the
world include creams, gels, tablets, capsules, pessaries,
foams, ointments, films, tampons, rings, and douches'”.
Numerous researches demonstrate profound use of
Lactobacilli-containing dosage forms for vaginal
delivery.

The effect of vaginal application of medicinal products
is achieved by uniform distribution throughout the vaginal
cavity. The choice of dosage form depends on the expected
therapeutic effect. Semi-solid and solid dosage forms are
required for local effect, achieved mostly by pessaries and
vaginal tablets widely used in gynaecological practice® 49,

Extemporaneous production is an integral part of the
pharmaceutical market in highly developed European
countries. In Europe two types of pharmaceutical
preparations are prepared in drugstores: extemporaneous
preparations and stock preparations*”.

Pharmaceutical compounding in the European Union
is carried out in accordance with the Good Pharmacy
Practice standards. In Ukraine, this pharmacy production

Table 2. Composition of the experimental samples

activity is also regulated by appropriate orders,
instructions and other legal acts.

The objective of this study is the formulation and
technology development of vaginal pessaries with the
substance L. casei for the treatment and prevention of
vaginal flora disorders (extemporaneous production), as
well as the quality control of the dosage form according
to the requirements of the State Pharmacopoeia of
Ukraine (2™ edition).

Experimental part

Materials

Freeze-dried L. casei IMB B-7280 (10" CFU/g)
extracted from biological material and synthesized in the
laboratory at Danylo Zabolotny Institute of Microbiology
and Virology NASU were used as the active substance
of vaginal pessaries*® %), Samples were prepared with an
approximate count of Lactobacilli 10° CFU per 1 pessary.

As the base for vaginal pessaries, the following
components were used: hard fat Novata®B PH with the
melting point of 35.2 °C — Ph. Eur. (BASF, Germany),
polyoxyethylene glycols (PEGs) with the molecular
weight of 1500 and/or 4000 (JSC Fine Organic Synthesis
Plant Barva, Ukraine), PEG Kollisolv® 400 (BASEF,
Germany). Polysorbate 80 (ERCA, Italy) was used as the
emulsifier and purified water as the solvent.

Preparation of vaginal pessaries

Pessaries were compounded at the scientific laboratory
of O. O. Bogomolets National Medical University
Pharmacy and Industrial Technology of Drugs
Department. For pessaries preparation, diphilic base
was chosen in order to avoid main disadvantages of both
hydrophilic and lipophilic bases. Moulding was used as
the pessaries preparation method. The composition of the
pessaries samples is presented in Table 2.

Technology of preparation

Hydrophobic and hydrophilic bases were melted
separately in porcelain dishes on a VB-8 stainless steel
water bath (Medika, Ukraine) at the temperature of
50-55 °C. The freeze-dried substance with probiotic
activity diluted with a small (as small as possible) volume

Components concentration in % to 100 g of base

Components Sample Ne

1 2 3 4 5
PEG-400 16.0 17.0 15.0 24.0 15.0
PEG-1500 32.0 - 25.0 40.0 65.0
PEG-4000 32.0 73.5 10.0 16.0 -
Hard fat 17.5 6.5 46.5 16.5 17.0
Polysorbate 80 1.5 2.0 2.5 2.5 3.0
Purified water up to 100.0
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of purified water was incorporated into a base cooled
down to the temperature of 40—45 °C being thoroughly
stirred till uniform (homogeneous). Hydrophobic and
hydrophilic fractions were mixed with the emulsifier
polysorbate 80 and poured into a fluoroplastic (teflon)
suppository mould F-4 (TC 6-05-810-88) (TM Promvit,
Ukraine) (claimed mass of 1 pessary made in the mould
matrix was 3.9 g), firstly cooled down for 1 hour at room
temperature, then refrigerated at the temperature of 2—8 °C
until the pessaries were fully congealed.

Methods

Microbiological study

The number of Lactobacilli was determined in the
prepared sample by a microbiological method using
pessaries prior melted in a thermostat (within 1 hour at
the temperature of 37 °C). A fixed volume of the melted
pessaries was applied onto a Petri dish covered with solid
selective growth media. The nutrient medium MRSA
(Merck, Germany) was used to identify L. casei IMB
B-7280 strain in pessaries.

The following growth media were used for opportunistic
pathogenic microorganisms’ microbiological tests;
BAIRD-PARKER-Agar (Merck, Germany) was utilized
as the selective medium for Staphylococcus; KEF-
-Streptococcusagar (Merck, Germany) was used as the
selective medium for Streptococcus; ENDO (Farmactive
Ltd., Ukraine) was chosen as the selective medium for
coliform bacteria; Saburo (Farmactive Ltd., Ukraine)
served as the selective medium for microscopic fungi.
The bacteria count was counted up in a Petri dish after
cultivation within 24 hours at 37 °C, presuming that one
colony equals one bacterium.

Samples of pessaries as a particular dosage form were
tested for quality parameters (appearance, uniformity of
texture, uniformity of mass, disintegration) defined in
accordance with the State Pharmacopeia of Ukraine (2™
edition).

Appearance and uniformity of texture tests

Pessaries must be of the same size and shape.
Uniformity of texture is defined by splitting the pessary
longitudinally. No inclusions on the split are acceptable,
while axial air cavities inside or funnel-shaped indentation
are allowed.

Uniformity of mass: 20 sample units must be taken
at random, each weighed separately with a following
average mass calculation. The individual deviation must
be not more than + 5%.

Disintegration (method 2.9.2): hydrophilic-based
pessaries are examined in 60 minutes, while the
hydrophobic-based ones undergo examination in 30
minutes. The aim of disintegration test is to determine
whether a pessary sample softens or disintegrates within
the required time period. Disintegration tests were
performed at a suppository and pessaries disintegration
tester PTS 3E (PHARMA TEST, Austria). Three pessaries
of each prepared samples were placed into a perforated

basket, then dumped into a water bath and heated up
to 37 °C, being turned every 10 minutes through 180 °.
The procedure identified the time needed for samples
disintegration, leading to the following effect: melted
fatty components piled on the surface, while soluble
components were completely dissolved.

Stability test

All five samples of vaginal pessaries were kept in glass
containers at room temperature (25 + 2 °C) and 2-8 °C
for 6 months. At appropriate time intervals 0, 1 month,
3 months and 6 months, the assay of Lactobacilli was
determined by a microbiological method using MRSA
(Merck, Germany) as the medium.

Results and discussion

Diphilic base was chosen for vaginal pessaries
formulation based on the peculiarity of its properties.

The main advantages of lipophilic bases include an
optimal melting point range (30-36 °C), good release
of water-soluble drugs, and no irritability on the mucous
membranes. Compared to theobroma oil, the positive
properties of semisynthetic hard fat bases can be seen
in the next points: solidifying points unaffected by
overheating, good resistance to oxidation because of
alower content of unsaturated fatty acids and good water-
absorbing capacities. Moreover, no mould lubricant is
necessary to use because of excellent volume contractility
on cooling. On the other hand, hard fat also shows some
disadvantages: brittleness if cooled rapidly, impossibility
to use a refrigerator during preparation, and low viscosity
in melted state. The latter factor could be responsible for
drug particles sedimentation during preparation and non-
uniform drug distribution causing local irritability>*>2,

Hydrophilic pessaries need water for the medicine
to be successfully dissolved and absorbed. Unlike
hydrophobic-based pessaries, hydrophilic ones can
dissolve in physiological fluids’®® In accordance with
the accepted general assumption, PEGs have long been
claimed to be favourable compounds of the hydrophilic
base due to their chemical stability, inertia, and wide
availability. Basic quality control parameters of pessaries
such as mechanical hardness, solubility, and appropriate
softening temperature can be easily achieved by using
PEGs with different molecular weights’”. However,
PEGs have significant disadvantages compared to
fats. Firstly, they tend to be more chemically reactive,
therefore the preparation technology must be carefully
followed to avoid organoleptic parameters of pessaries
being non-compliant with the norms set. Secondly,
the rate of water-soluble substances release decreases
noticeably with the PEG molecular weight increase. In
addition, PEGs appear to be more irritating to mucous
membranes®” 3,

Thus, the diphilic base was considered to be
a highly promising option to avoid both hydrophobic
and hydrophilic bases demerits and was selected for
Lactobacilli incorporation. Lactobacilli substance is in
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fact a water-soluble lyophilizate, consequently, a better
release rate is expected from hydrophilic bases, since they
allow direct diffusion on substances into physiological
fluids. Still, the use of a PEGs mixture only is regarded
to be non-feasible, since these ingredients, being highly
hydrophilic and hygroscopic, may cause mucous
dehydration and thus, lead to a substances absorption rate
decrease®?.

The first phase of the research was devoted to
a microbiological study of pessaries to identify an assay
of Lactobacilli (Table 3) in the experimental samples that
also were tested for microbiological purity (Table 4).

Efficacy of probiotic microorganisms is determined by
appropriate delivery of active substances in reasonable
concentrations. From the technological perspective,
a probiotic medicine must be composed of particular
Lactobacilli strains capable of passing all the technological
stages in high living concentrations along with maintaining

Table 3. Lactobacilli-viability in the experimental samples

relevant probiotic activity within the shelflife. Consequently,
itis important to consider ranges of probiotic microorganisms
in the terms of minimal therapeutic doses™.

According to scientific data, viable Lactobacilli
concentrations of 10° CFU for vaginal administration
claim their potential to restore and maintain the urogenital
tract microflora®.

Our samples Ne 3 and Ne 5 complied with the
microbiological purity criteria set out and demonstrated
satisfactory results with an identified count of Lactobacilli
not less than 10° CFU. Lactobacilli assay in samples
Ne 1, Ne 2 and Ne 4 did not correspond to the claimed value.
Moreover, in sample Ne 4 the growth of Streptococcus
and microscopic fungi was detected.

The obtained results might have been induced either
by main physical and chemical properties of the base
used or by difference in base components and excipients
proportion.

Sample Ne Batch Ne Amount of Lactobacilli, CFU/ml Mean value

1 7.22 +£0.20*10%

1 2 7.12 +£0.18*10% 7.21+0.20*108
3 7.29 £ 0.23*108
1 5.23+£0.15*%108

2 2 5.36 £0.17*10® 5.26 +0.17*108
3 5.21+£0.20*108
1 2.1+0.17*10"

3 2 2.17+0.19*10" 2.14 £0.17*10°
3 2.14+£0.16*10"
1 9.11 £0.11*107

4 2 9.08 £ 0.15*107 9.14 +0.14*107
3 9.23 +£0.17*10’
1 7.54 £0.16*10°

5 7.58 £ 0.18*10° 7.54 £0.17*10°
3 7.49 +£0.17*%10°

P+95%,n=5

Table 4. Microbiological purity test results of the experimental samples

Sample Ne

Amount of pathogenic microorganisms, CFU/ml

Streptococcus

Staphylococcus

Coliform bacteria

Microscopic fungi

2.25+0.18%102

1.0 £0.08*10!

N | AW | N -

P+95%,n=>5
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Polysorbate 80 — a well-known non-ionic surfactant
and emulsifier — is widely used in food, pharmaceutical
and cosmetic (beauty) industry. Moreover, it is utilized
as a nutrient medium for Lactobacilli, capable of
boosting Lactobacilli growth and contribute to their
protection from unfavourable outer factors, including
acids, lyophilization, nutrients deficiency, and bile
salts influence’®. Being included into formulations,
polysorbate 80 stimulates production of biologically
active substances, namely bacteriocins®> and lactic acid®®
that maintain healthy vaginal microbiome.

In addition, due to surfactants hydrophobic bases are
much better absorbed by mucous, which is realized by
greater interaction of particles surface with mucous®”.

What is more, non-ionic surfactant polysorbate 80 use
in medicine formulation causes less damage on mucous
compared to anionic.

A large number of existing studies in the broader
literature have examined the role of polysorbates on
substances release. For example, Hanaee et al. research
has shown that the release rate of salbutamol in Witepsol®
H15-based suppositories altered linearly with the amount
of polysorbate 80 in suppository formulations®®.

Thus, the results obtained in our research might be
interpreted from the perspective of polysorbate presence
and concentration in the formulations. Basically, sample
Ne 3 and sample Ne 5 with polysorbate 80 concentrations
in the pessary base up to 2.5-3.0%, demonstrated
the highest Lactobacilli count. Sample Ne 4, with
polysorbate concentration up to 2.5%, presented a 107
CFU Lactobacili count. It must be noted that sample
Ne 4 was contaminated with Strepfococcus and fungi,
being the reason of Lactobacilli growth suppression.

Moreover, diphilic bases have never been used by
the authors before for Lactobacilli-containing pessaries
formulation. Nonetheless, a number of researches have
illuminated the data on probiotic bacteria viability both
in hydrophilic and lipophilic based suppositories.

Kaewnopparat et al. investigated L. paracasei HL32
containing solid body and hollow-type suppositories

based on Witepsol H-15 or PEGs mixture. The research
has shown the identical viability of Lactobacilli from
both hydrophilic and lipophilic bases, however the
hollow-type suppositories 10® CFU viability was higher
than that of 10° CFU solid body ones?®.

Rodrigues et al. examined solid body and hollow-type
L. acidophilus containing vaginal pessaries. Formulation
included Witepsol H-15 or PEGs. All the samples
obtained showed a Lactobacilli count of not less than
108 CFU".

Kale et al. studied three types of pessaries containing
lyophilized Lactobacillus spp. based on a PEG mixture.
Plain pessaries survival was 10° CFU, while 10’7 CFU
viability was shown by multifunctional bilayer ones and
108 CFU by hollow-type units>®.

Pashayan research was devoted to double layer vaginal
pessaries with lyophilized L. delbrueckii MH-10 and
Achillea millefolium extract powder. All four samples
were lipophilic based and indicated 10® CFU viability®".

The results of our study demonstrated the viability
of Lactobacilli ranged between 107 and 10'° CFU in
all samples. The best value of Lactobacilli assay was
identified in sample Ne 3 which consists of hydrophilic
and lipophilic phases in the ratio of almost 1 : 1 and
2.5% of polysorbate 80. Thus, we can confirm that our
results show some better viability of Lactobacilli than the
subsequences of other researchers.

It is also current to compare the assay results of
pessaries and suppositories with other dosage forms
for vaginal use. For example, Zarate et al. analyzed
gelatin capsules with Lactobacilli. The values of
survival are between 107 and 10° CFU*" %, Fazeli et
al. investigated vaginal tablets with Lactobacillus
acidophilus and demonstrated viability ranging from
108 to 10'°CFU in different types of vaginal tablets*¥.
These results are in accordance with those of Maggi et
al. and Mastromarino et al. whose viability was about
10%-10° CFU/ tablet™ 2% 3749,

So, the subsequences of other researchers do not object
to our results.

Table 5. Experimental samples quality control according to the requirements of the State Pharmacopeia of Ukraine (2" edition)

specific odour.

specific odour.

specific odour.

specific odour.

Sample Ne
Parameter
1 2 3 4 5
White-yellowish White-yellowish White-yellowish White-yellowish White-yellowish
Appearance pessaries with no | pessaries with no | pessaries with no | pessaries with no | pessaries with no

specific odour.

Uniformity of texture

No inclusions
presented on the
split.

No axial air cavity
or indentation
found inside.

Inclusions
presented on the
split.

Axial air cavity
was detected.

No inclusions
presented on the
split.

No axial air cavity
or indentation
found inside.

No inclusions
presented on the
split.

No axial air cavity
or indentation
found inside.

Inclusions
presented on the
split.

Axial air cavity
was detected.

Uniformity of mass (g)

3.83+0.03

3.85+0.07

3.88 +£0.05

3.92+0.06

3.81+0.07

Disintegration (min)

43+0.9

45+ 1.0

41+1.2

44+ 1.1

45+£1.2

P+95%,n=>5
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The next phase of the research was devoted to
experimental samples quality control according to the
requirements of the State Pharmacopeia of Ukraine (2™
edition) with results reflected in the Table 5.

According to the obtained results, only sample Ne 2
and sample Ne 5 did not adequate the requirements of
the Uniformity of Texture parameter, since inclusions
were detected on the split of the pessaries. The described
non-conformity is presumed to be a result of preparation
process disruptions, presumably at the moulding phase.
Samples Ne 1, Ne 3 and Ne 4 fully complied with the
above-mentioned parameter. All samples demonstrated
compliance with the requirements of the State
Pharmacopeia of Ukraine (2™ edition) on appearance,
uniformity of mass, and disintegration.

Solid form disintegration is the first step of substance
release®”. It should be considered that the disintegration time
of sample Ne 3 was the lowest (41 = 1.2 min). It might be
dependent on the base characteristics, since there was a nearly
equal proportion of both hydrophobic and hydrophilic phases
(1 : 1) in the sample Ne 3 formulation, while the hydrophilic
phase prevailed in the rest of the samples.

Release of active substance in hydrophilic PEG
based pessaries is realized through dissolution, while

hydrophobic based pessaries melt®?. Thus, melting time
of pessaries is shorter than dissolution time.

The experimental samples were also tested for viability
of Lactobacillus in prepared samples within the storage
period of 6 months at 2-8 °C and at room temperature
(25 £2°C) (Table 6).

According to the obtained results, only sample Ne 3
demonstrated Lactobacilli assay of not less than 10°
CFU/ml being stored within 6 months at 2—8 °C.

As it was already stated, samples Ne 1, No 2 and Ne 4
Lactobacilli assay did not correspond to the claimed
value. In sample Ne 4 a growth of Streptococcus and
microscopic fungi was detected, while samples Ne 2
failed to comply with the requirements of the Uniformity
of Texture parameter.

Nevertheless, according to the data obtained, sample
Ne 3 being stored within 6 months at 2—-8 °C showed
an appropriate Lactobacilli assay of not less than 10°
CFU, while at room temperature it appeared to be
7.29 £ 0.13*108CFU.

So, it was demonstrated that in all samples the
values of Lactobacilli viability decrease during the
storage period at both temperature regimes. The more
significant reduction of Lactobacilli was observed at

Table 6. Viability of Lactobacillus in prepared samples after stability tests

Total amount of Lactobacilli, CFU/ml

Sample Ne Storage period

+2+8 °C Room temperature

day 0

7.21 £0.20*108

7.21 £0.20*108

1 month

4.98 £0.18*10°

5.94 +£0.19*%10°

3 months

8.12+0.18*%10°

7.13 £0.20*10°

6 months

7.24£0.18*10*

3.45+0.17*10?

day 0

5.26+0.17*108

5.26 £0.17*108

1 month

3.54 +£0.14*107

1.12 £ 0.15*107

3 months

1.25+0.18*10’

5.45+0.18*10°

6 months

7.32+£0.13*10°

7.48 £0.17*%10°

day 0

2.14+£0.17*10"

2.14+£0.17*10%

1 month

8.91 £0.18*10°

523 +£0.18*%10°

3 months

5.07£0.16%10°

1.12 £ 0.20*10°

6 months

3.29+£0.17*%10°

7.29 £0.13*108

day 0

9.14 £ 0.14*107

9.14 £ 0.14*107

1 month

3.54 +£0.12*107

5.15+0.17*10°

3 months

6.48 £0.15*%10°

4.45+0.19%10°

6 months

6.47 £ 0.18*10°

5.15+0.18*10*

day 0

7.54 +0.17%10°

7.54 +0.17%10°

1 month

3.42+£0.20*%10°

1.13 £ 0.20*10°

3 months

5.45+0.19*108

2.54+0.18*108

6 months

1.05+0.21*10%

5.15+0.14*107

P+95%,n=>5
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the room temperature mode because of the temperature
effect.

The similar are the results of research by Pashayan on
Lactobacilli viability in suppositories at the temperature
of 2-8 °C which demonstrated a decrease in Lactobacilli
count in all four samples: within a 6-month storage time
the Lactobacilli count decreased from 4.3-5.4*10% CFU
to 6.0-9.1*¥107 CFU%. Kale et al. studies described
a decrease in the Lactobacilli count in plain, hollow-
type and multifunctional bilayer pessaries during
a 1-month storage time. Those results showed a more
significant Lactobacilli reduction in plain pessaries at
the temperature of 2—8 °C and in all types of pessaries at
ambient temperature®”.

The study of Kaewnopparat et al. described also
a demonstrative decrease in Lactobacilli survival in
conventional and hollow-type suppositories on Witepsol
H-15 or mixed PEGs during 3 months at ambient
temperature than at the temperature of 2—8 °C 9.

But some our samples (Ne 3 and Ne 5) demonstrated
a not very high reduction of the Lactobacilli count and
showed better results than those in the scientific works of
other researchers.

Thus, a significant decrease in Lactobacilli viability
is considered to be dependent on the temperature within
the storage time’®. However, we presume that the
decrease in the Lactobacilli count within the shelf life
might be related to the nature of the base used, quality
of the substance with probiotic activity, and preparation
technology.

Sample Ne 5 also displayed lower Lactobacilli
viability not only within shelf life, but also right after
preparation. Moreover, sample Ne 5 did not comply with
the requirements of the Uniformity of Texture parameter.

Sample Ne 3 appeared to be the most promising for
further study and development, as it demonstrated strict
compliance with the quality parameters set (appearance,
uniformity of texture, uniformity of mass, disintegration),
along with a satisfactory Lactobacilli count both after
preparation and within the 6-months shelf life.

Conclusions

This study was carried out to develop the formulation
and technology of vaginal pessaries with probiotic activity
for vaginal flora disorders treatment and prophylaxis.

The following formulation was determined as feasible
for the investigated dosage form (for 100 g of the base):
L. casei IMB B-7280 substance for bacteria assay 10°
CFU per 1 pessary, PEG-400 — 15.0, PEG-1500 — 25.0,
PEG-4000 — 10.0, hard fat — 46.5, polysorbate 80 — 2.5,
purified water — up to 100.0. Feasible extemporaneous
technology was elaborated for diphilic-based
suppositories. Experimental samples proved complete
compliance with the requirements for the following
parameters: appearance, uniformity of texture, uniformity
of mass, and disintegration.

The experimental samples being tested for viability
of Lactobacillus right after preparation and within the

storage period demonstrated satisfactory stability results
for a 6-month shelf life at 2-8 °C. Thus, the results
of this study will be used for further development of
technological instruction for extemporaneous preparation
of vaginal pessaries with probiotic activity.
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