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SUMMARY

The relevance of the development of extemporaneous suppositories with flu-
conazole for use in the treatment of candidiasis is theoretically and experimentally
substantiated in the master 's thesis. Based on the results of experimental studies, in
particular organoleptic, physicochemical and biopharmaceutical, the optimal com-
position of the new drug is substantiated. Quality parameters of model samples
were determined according to methods of SPhU. The work is presented on 42 pag-
es, includes 6 tables, 4 figures and 71 sources of literature.

Key words: suppositories, composition, technology, candidiasis, antifungal

drug.

AHOTALIIA

B Maricrepchkiii poOOTI TEOPETHUYHO Ta €KCIIEPUMEHTAIbHO OOTpyHTOBaHA
aKTyaJIbHICTh PO3POOKH €KCTEMIIOPATBHUX CYMO3UTOPIiB 3 (hIIyKOHA30JI0M JJIS 3a-
CTOCYBaHHsI B JIIKYBaHHI KaHJuA03y. Ha OCHOBI pe3yibTaTiB €KCIIEpUMEHTATBHUX
JTIOCHIJKEHb, 30Kpema OpPraHoOJICNTUYHHUX, (h13UKO-XIMIYHUX Ta
01o¢apMaleBTUUHUX, OOTPYHTOBAHO ONTUMAJIBLHUM CKJIaJ] HOBOro mnpemnapary. [lo-
Ka3HUKH SKOCTI MOJEIBHUX 3pa3KiB Bu3Hauanu 3a meroaukor [IDY. Pobora
BUKJIaJIcHa Ha 42 CTOpiHKAX, MICTUTh 6 TaOmauIh, 4 pucyHku Ta 71 mkepeso miTe-
paTypu.

Knrouosi cnosa: cyno3utopii, CKiiajl, TEXHOJOTIS, KaHIUI03, MPOTUTPUOKO-

BHI1 Ipenapar.
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INTRODUCTION

Actuality of topic. Fungal infections are one of the leading groups diseases
in the world. According to the WHO, every fifth inhabitant of the planet suffers
from any mycosis. The frequency of these infections is associated with deteriorat-
ing environmental conditions, widespread use of antibiotics, increasing the number
of patients with disorders of the immune system, etc.

In recent years, the prevalence of fungal infections has increased, caused by
fungi of the genus Candida. Clinicians note the trend of steady increase in the in-
cidence of this pathology, frequent recurrence and point out that the problem is
acute medical and social nature, affecting the health of different age groups and
segments of the population, negatively affects them efficiency [17, 23].

Therefore, over the past decade, there has been interest in the treatment and
prevention of candidiasis of the mucous membranes in such fields of medicine as
gynecology, dentistry, ophthalmology. An analysis of the literature shows that in
recent decades the problem of infection has acquired the status of an important
medical and social problem. The number of patients with superficial forms of can-
didiasis - the mucous membranes of the vagina, which are registered as a separate
disease, and as a concomitant of other infections. This negatively affects the quali-
ty of life of patients, leads to significant financial costs associated with treatment
and rehabilitation [37, 38].

The pronounced tendency to spread candidiasis emphasizes the need for ap-
propriate therapy aimed at eliminating the infectious agent, short-term treatment,
achieving high concentrations of the substance in the cell, safety and prevention of
inactivation of the drug in the liver. Despite the large range and choice of antifun-
gal drugs, the treatment of candidiasis is still relevant and requires for its solution
the introduction of new, more effective pharmacological substances, as well as the
creation of combined drugs based on them.

Among the groups of modern synthetic anti-fungal agents that used in the

treatment of candidiasis of mucous membranes, triazole compounds dominate. Of
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these, a special place belongs to fluconazole. Its high bioavailability, relevance and
possibility of use in dosage forms of different localization of candidiasis has been
confirmed in clinical practice [8, 12, 40, 43, 46, 47, 53, 54, 71].

It is known that in the treatment of candidiasis of the mucous membranes are
widely used oral and parenteral methods of administration of antifungal drugs, in-
cluding fluconazole. However, the local application of this group of drugs also oc-
cupies a niche [49].

Thus, in gynecology, one of the rational dosage forms are suppositories,
which are prescribed not only for local effects on pathological areas of the vaginal
mucosa, but also to achieve a general, resorptive effect on macroorganism. They
are directly introduced into the lesion, where they create a high concentration of
the active substance and allow to achieve a significant therapeutic effect with min-
imal side effects, and do not require special conditions for use [15, 18, 29].

The purpose and objectives of research

Theoretically and experimentally substantiate the composition and technolo-
gy of extemporaneous suppositories with fluconazole for use in gynecological
practice.

To achieve this goal it is necessary to solve the following tasks:

- to analyze the literature on the prospects for the use of fluconazole in the
treatment of candidiasis;

- theoretically and experimentally substantiate the composition of supposito-
ries with antifungal action;

- conduct physico-chemical, biopharmaceutical and microbiological exami-
nation of suppository samples;

- to develop the technology of making suppositories with fluconazole in
pharmacies;

- to study the stability of the developed suppositories.

Scientific novelty

The composition and technology of extemporaneous suppositories with flu-

conazole for use in the local therapy of vaginal candidiasis have been developed.



Theoretical and practical significance of the work

The theoretical and practical significance of the master's thesis is that the
choice of suppository base, excipients was experimentally substantiated and the
composition and technology of extemporaneous drug in the form of vaginal sup-
positories.

Implementation of results

The main provisions of the qualification work are outlined and discussed at
the International scientific-practical conference "Modern aspects of science, educa-
tion, technology and society” (April 14, 2022, Poltava). Abstracts of the report
have been published.

Structure and scope of qualification work.

Qualification work consists of an introduction, literature review (section 1),
experimental part (sections 2 and 3), general conclusions, references, appendices.
The work is presented on 42 pages, includes 6 tables, 4 figures, 71 sources of liter-

ature.



CHAPTER I
MODERN APPROACHES TO THE PHARMACOTHERAPY OF
CANDIDOS AND PROSPECTS OF SUPPOSITORIES APPLICATION IN
GYNECOLOGICAL PRACTICE

1.1. The problem of candidiasis of mucous membranes

in medical practice

Currently in medical science and practice with the growth of diseases ac-
companied by various immunodeficiency conditions, increased interest in lesions
of various organs and tissues of the human body pathogenic and opportunistic fun-
gal infections (mycoses). This stimulates the study of microbiological properties of
fungi, microbiological responses to fungal invasion, the creation of new methods
for diagnosing mycoses, improving schemes and forms of application of existing
antifungal drugs, as well as the search for new ones [57, 61].

The most common pathogens of mycoses are opportunistic pathogens - fungi
of the genus Candida. However, in certain conditions of the body, they can cause a
wide range of diseases - from mild damage to the skin and mucous membranes to
processes that can affect almost any organ, often life-threatening [23, 62].

At present, more than 150 biological species of yeasts have been described,
and the degree of prevalence and pathogenicity of strains is quite diverse. The
main role in human pathology is played by a limited number of species, with a
sharp dominance of fungi (80-90%), which has such virulence factors as products,
phospholipases, and the ability to produce mycelium.

In recent years, many authors have noted a tendency to increase the inci-
dence of the disease, especially in chronic and active forms caused by other species
of fungi [17, 20]. Infectious disease of the skin, mucous membranes and internal
organs caused by fungi, which occurs against the background of reduced body de-

fenses and refers to secondary mycoses is called candidiasis [23].
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The most common type of pathology among such lesions of the human body
- candidiasis of the mucous membranes. The mucous membranes of the urogenital,
respiratory and digestive tracts are "open™ systems that are in constant contact with
the external environment, which explains the high prevalence of human carriers.

In healthy people, this fungus colonizes epithelial surfaces, resulting in the
development of specific immunity. Violations of non-specific protection of the or-
ganism at the systemic and local level contribute to the occurrence of infection.
The increase in the number of patients is affected by the impact of various envi-
ronmental factors on the human body, such as: deterioration of the environmental
situation, extensive use of chemicals, air pollution, frequent and prolonged emo-
tional stress, exhausting physical activity, etc. [17].

The use of new medical technologies (intensive care, organ and tissue trans-
plantation, diagnostic and medical procedures, etc.). Self-medication, taking broad-
spectrum antibiotics that inhibit the growth of lactobacilli; HIV infection; autoim-
mune and allergic diseases, especially with corticosteroids; endocrinopathy; en-
dogenous auto-infection from the intestine and/or oral cavity are also considered
risk factors for candidiasis [43, 55].

Clinical manifestations of candidiasis are diverse and depend on the nature
of the underlying disease and comorbidities, the stage of the pathological process,
the characteristics of the background microbial content. The problem of treatment
and prevention of candidiasis is quite narrow in all fields of medicine and, espe-
cially, in gynecological practice [40, 49, 57].

In women, inflammatory changes may be limited to the external genitalia or
vagina (vaginitis), but combined lesions are more common, urethritis and cystitis
are less common [58]. In the general structure of infectious pathology of the geni-
tourinary tract due to fungal infection, according to various authors, range from
30% to 50%. But the most common manifestation of candidiasis of the mucous
membranes in gynecology is vaginal, which is firmly in the lead in gynecology
among specific infections of the reproductive organs, second only to bacterial [40].

Studies show that about 75 % of women have at least one episode of vaginal can-
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didiasis during their lifetime, 50 % have recurrent, and up to 20% of patients have
chronic candidiasis [44].

Vaginal candidiasis (VC) is not a sexually transmitted infection, but may in-
dicate changes in immune and / or hormonal status. In VC, the infectious process is
most often localized in the superficial layers of the vaginal epithelium and causes
changes in the biocenosis of the vagina. This creates optimal conditions for a sharp
increase in opportunistic flora, which becomes the main pathogen factor in the de-
velopment of the disease. Microbiological studies show that in the pathological
material there is a cluster of 10-15 or more yeast cells, mostly with buds, mycelium
Is contained in large quantities.

In acute forms of the disease predominate cellular forms, in chronic - clus-
ters of mycelium. The main clinical symptoms of VC are abundant or moderate
raw vaginal discharge, the formation of white plague on the inflamed mucous
membrane, itching and burning in the external genitalia. The mucous membrane is
easy injured and bleeding on examination [10, 62].

The peculiarity of this infection is currently chronic, prolonged, prone to re-
currence, the course of the process. Thus, almost 40% of women who have suf-
fered from the disease have relapses, which adversely affects not only health but
also quality of life in general - mushrooms without symptoms - about 20% healthy
women are their carriers [53, 71].

Currently, the most common reports of "non albicans™ vaginal lesions, which
are referred to as the so-called complicated vaginal candidiasis associated with
chronic recurrent forms of the disease. Clinicians note that chronic vaginal infec-
tions cause pathology not only of the lower but also of the upper urogenital organs,
leading to infertility and abortion. The presence of candidiasis in women during
pregnancy leads in 70 % of cases to the colonization of microorganisms in the oral
cavity of children [44, 48, 49]. In connection with the above, this infection of the

genitourinary system is an urgent problem of modern gynecology.
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1.2.  Modern approaches to the treatment of candidiasis of the

mucous membranes

Due to the pronounced trend of candidiasis, the problem of its treatment is
especially important, closely related to the choice of treatment regimen and drug.
Medicines designed for both systemic and local action are currently used to treat
candidiasis.

Systemic antifungal drugs are more commonly administered orally in the
form of tablets and capsules, as well as injectable forms. Despite the widespread
use of systemic oral antifungal drugs, the likelihood of side effects persists, mainly
from the gastrointestinal tract, ranging from mild dyspepsia to the development of
various forms of toxic hepatitis [68].

Before the systemic treatment of candidiasis of the mucous membranes, a
number of advantages are acquired by local therapy, the preference of which is
given in the acute form of the disease. Thus, the local action of drugs determines:
minimal systemic absorption, and as a consequence, rare side effects and drug in-
teractions; less likely to develop resistant forms of the pathogen; security; possibil-
ity of application at genital pathologies of pregnant women; creating a high con-
centration of active pharmaceutical ingredient (API) on the mucous membrane and
providing a rapid therapeutic effect, which is expressed in the reduction of clinical
symptoms; no effect of therapeutic concentrations of the drug on healthy tissues
[16].

Drugs are divided into two groups: antibiotics and synthetic antifungal
drugs. The first antifungal agents proposed for use in clinical practice were a num-
ber of antibiotics. However, they have such significant disadvantages as: high tox-
icity, low absorption rate of the gastrointestinal tract (for nystatin), not exceeding
3-5%, and so on.

The most common in the treatment of candidiasis, compared with this group,
are synthetic drugs, including antifungals. Because the problem of treatment of

candidiasis does not lose its relevance and requires its solution to introduce new
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effective pharmacological substances, along with drugs of these groups, there are
drugs of the triazole series: fluconazole, itraconazole, etc. [49, 54, 66, 71].

The antifungal drug selected for drug therapy must meet the following re-
quirements:

- have selective antifungal action;

- have a minimum frequency of resistance in pathogens;

- have good compatibility with drugs of other pharmacological groups;

- be non-toxic even in the case of long-term use;

- be stable and well absorbed from the gastrointestinal tract;

- long action;

- be economically accessible [1, 61].

In the local treatment of candidiasis use such dosage forms as solutions,
creams, ointments, gels, tablets, capsules, suppositories. They include antiseptics,
antibiotics, antifungals and their combination one.

For local therapy continue to use, but less often antiseptics such as: 1-3%
aqueous solutions of methylene blue, 10-20% solution of sodium tetraborate in
glycerol, 1% iodinol, 2% solution of sodium bicarbonate, potassium permanganate
solution (1: 5000 ), chlorhexidine solution. They are considered ineffective for the
treatment of fungal diseases because they do not have fungicidal and antifungal ac-
tion. In clinical practice, a 1% solution of "Candid" was tested, the effectiveness of
which was noted in the treatment of fungal lesions of the mucous membranes. For
treatment patients of reproductive age suffering from acute vaginal candidiasis use
the drug in the form of vaginal cream with a content of 2 %. Its efficiency, which is
94.3%, has been experimentally established.

Clinical studies of patients with candidiasis of the skin and mucous mem-
branes combined or simple ointment with clotrimazole allowed us to conclude
about the higher efficiency of the combined ointment based on oleogels.

Ointment, in addition to the antifungal agent, which has a pronounced anti-
inflammatory effect and metronidazole, which affects the anaerobic flora, which is

often present together with fungi of the genus Candida on the skin and mucous
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membranes [3, 7, 9, 71]. For the treatment of fungal or mixed diseases are also
used vaginal tablets "Klion-D", which contain as active substances metronidazole
and miconazole nitrate (antifungal agent) [37, 12]. Experiments in vivo studied the
antifungal activity of tablets and gels containing miconazole nitrate in the amount
of 10 mg and concentration 2% respectively. Analysis of the results of the compar-
ison of the two dosage forms showed that the minimum predominant concentration
of antifungal agent was achieved in a short period of time for both gel and tablets.
Thus, today in the arsenal of clinicians there are a large number of effective tools
for both systemic and local treatment of VVC.

Despite the advantages of oral administration of antifungal agents, the search
and development of new locally acting drugs that can create high concentrations at
the injection site and provide a pronounced therapeutic effect, reducing side ef-

fects, continues to be relevant.

1.3. Fluconazole, its characteristics and use in the treatment of candidiasis

Of the entire arsenal of currently existing antifungal agents, drugs belonging
to a new class of compounds have found wide application. Their appearance on the
pharmaceutical market is compared with a revolutionary step in the treatment and
prevention of fungal infections. The main properties of these drugs are high effi-
ciency and bioavailability. One of the representatives of this group is fluconazole,
the advantage of which over other antifungal agents has been confirmed by a num-
ber of studies [1, 45, 54, 71].

Fluconazole has a pronounced antifungal effect. It selectively acts on the
fungal cell and, unlike other agents, does not affect the metabolism of hormones.
The mechanism of action of the fluconazole is to inhibit the activity of fungal en-
zymes dependent on cytochrome P-450, blocking the transformation of fungal cells
into a membrane cell lipid, increasing the permeability of the cell membrane, dis-

rupting its growth and replication.
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It has a wide spectrum of antifungal activity. The resistance of fungal strains
during treatment rarely develops, usually with long-term treatment of chronic
forms of candidiasis and low doses. The pharmacokinetic characteristics of flucon-
azole when administered orally and intravenously are similar, which distinguishes
it from other antifungal agents.

Fluconazole has a high bioavailability, which reaches 94%. It is well ab-
sorbed in the gastrointestinal tract. Its plasma level after oral administration reach-
es 90 % of that with intravenous administration. Fluconazole, as a hydrophilic
drug, freely penetrates into the vaginal secretion and has a fungicidal effect. Given
the long period of elimination from plasma (T, = 30 hours), fluconazole can be
administered once, which leads to its advantage over other drugs (therapeutic con-
centration in plasma is reached already 2 hours after administration, and after 8
hours - in the vaginal contents).

The drug is excreted from the body mainly by the kidneys. About 80% of the
administered dose is excreted in the urine in a constant form [55, 62, 68].

On the Ukrainian pharmaceutical market, fluconazole is presented in the
form of gelatin capsules (50, 100, 150 and 200 mg), tablets (50, 100 and 150 mg)
and a solution for parenteral administration with a concentration of 2 mg/mL. The
world authority in the creation of original drugs is the pharmacological company
Pfizer. One of the most famous drugs of this company on the Ukrainian market is
Diflucan capsules containing fluconazole as an active substance [37]. Studies have
shown that fluconazole in a single dose of 150 mg is well tolerated by pregnant
women and does not adversely affect the fetus [11, 44]. Guided by current interna-
tional regulatory documents, practitioners suggest a single dose of fluconazole at a
dose of 150 mg orally for primary VC [10, 45, 55].

1.4. Suppositories in the treatment of vaginal candidiasis

Suppositories as an external dosage form have quite positive characteristics.

With the right choice of excipients, they provide high bioavailability; painlessness
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and ease of use; the possibility of using medicinal substances of different pharma-
cological groups; absence or minimum side effects of API; compactness [15, 29,
51].

The advantages of suppositories and pessaries are shown in figure 1.1.

Ease and
painlessness of
insertion

The possibility of
prescribing MS of
different pharmaco-
logical groups

No injury to the
gastrointestinal
tract and liver

Possibility to
change the injec-
tion way

Convenience in the
treatment of the
elderly, use in
pediatric and
psychiatric practice

Advantages of
suppositories as
a dosage form

Rapid entry into
the systemic
circulation

No problem

Significant
reduction of allergic
manifestations

with taste, odors
of drugs

Fig. 1.1. The advantages of suppositories and pessaries

In addition, with topical administration, the concentration of API in the
problem area is maximum, and the degree of absorption into the blood is very low.
Unlike systemic drugs, vaginal suppositories act purposefully, in the focus of in-
flammation, without touching the gastrointestinal tract and other organs. The use
of suppositories can reduce the level of allergic reactions, minimize the manifesta-
tions of toxic effects on the body and prolong the therapeutic effect, which in some
cases can reduce the dose of the substance [69, 70].

All of the above qualities determine the popularity of the use of this dosage

form in gynecology and the breadth of experimental studies on its development
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and implementation in practice. A modern analysis of the results of bacteriological
studies has shown that, along with monoinfection caused by fungi of the genus
Candida, vaginal candidiasis can be combined with another infectious pathology
caused by the presence of epidermal Staphylococcus, Staphylococcus aureus, path-
ogenic Streptococcus, Escherichia coli.

Given this, the treatment of candidiasis, as noted by practitioners, should de-
pend not only on the severity of the clinical course of the disease, but also on the
presence of infection and concomitant diseases.

Therefore, in treatment regimens, along with antifungal agents are pre-
scribed drugs of antibacterial and antiseptic action, and in domestic and foreign
developments, the results of research into the creation of dosage forms that com-
bine substances of the indicated action groups[47].

For the treatment of inflammatory diseases of the female reproductive or-
gans caused by fungi, bacteria, Trichomonas or combinations the drug Neo-
Penotran Forte (Turkey) has been developed, which is a vaginal suppository con-
taining a combination of antibacterial and antifungal agents - metronidazole and
miconazole. For the treatment of vaginal candidiasis, suppositories with sodium
tetraborate and dry extract of medicinal plant raw materials were proposed to pre-
pare on a gelatin-glycerol basis in pharmacies and on the basis of witepsol W-35 -
for industrial production. They have anti-inflammatory, antispasmodic, analgesic
and antibacterial effects, and also help to eliminate secretions from the vaginal mu-
cosa [13, 37, 39].

In the treatment of genecological diseases, suppositories containing a com-
bination of an antifungal drug and an antiseptics are used. These drugs include "lo-
doxide", containing 0.2 g of iodine as an active ingredient. A contraceptive vaginal
remedy is proposed in the form of suppositories based on witepsol containing ben-
zoic acid and benzalkonium chloride.

In addition to the main action of the drug, it has been proven that the API
exhibits bactericidal effect on a whole range of bacteria, however, no less active in

relation to pathogenic fungi. Benzoic acid is a pH regulator and inhibits the growth
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of pathogenic fungi. A pharmaceutical company has developed a new combined
drug "Depantol” in the form of vaginal suppositories containing dexpanthenol and
chlorhexidine bigluconate at a dose of 0.1 g and 0.016 g per suppository, respec-
tively. This drug is recommended for use as an additional agent for the treatment of
candidiasis with mixed infection [37-40].

Thus, the study of the literature and the range of drugs presented on the
pharmaceutical market, used externally for the treatment of vaginal infections,
leaves no doubt that suppositories are one of the most popular and effective dosage

forms.
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CONCLUSIONS

The analysis of the literature data revealed that in recent decades the problem
of fungal infection has acquired the status of an important medical and social
problem, which negatively affects the quality of life of patients, leads to sig-
nificant financial costs associated with treatment and rehabilitation.

It has been established that in the arsenal of existing antifungal agents, a spe-
cial place is occupied by fluconazole, recommended as the drug of choice for
candidiasis and are presented mainly in oral and parenteral dosage forms,
which are known to have certain disadvantages.

The therapeutic properties of fluconazole as an API, as well as the lack of lo-
cal dosage forms based on it, indicate the prospects for their development.

The feasibility and relevance of creating pharmaceutical suppositories in order
to expand the range of available domestic drugs for use in gynecology, in par-

ticular the treatment of candidiasis, has been proved.
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EXPERIMENTAL PART
CHAPTER I
OBJECTS AND METHODS OF RESEARCH

Substances and excipients that meet the requirements of SPhU and NTDs

were used in the development of extemporaneous suppositories with fluconazole
2.1. Objects of researches

Objects of the study were the active pharmaceutical ingredient (fluconazole),
which met the requirements of SPhU, as well as model samples of suppositories
with different content of excipients.

2.1.1. Characteristics of active substances

Fluconazole (CAAS Ne 514222-44-7, 212.2 g / mol) is a white or almost
white crystalline powder, easily soluble in methanol, moderately soluble in 96%
ethanol, soluble in 0.1 M hydrochloric acid, slightly soluble in water. Has a pro-
nounced antifungal effect. Included in capsules for internal use, tablets, solution

for injection. Store in tightly closed vials in a dry, cool and well-ventilated place.

2.1.2. Characteristics of excipients

Witepsol H-15 (EPh, 2005, 5th ed., Joint monograph of hydrophobic excip-
ients) - is a white, solid and brittle mass without taste and odor; fusible at body
temperature. The chemical composition is a mixture of saturated fatty acids and
1% mono - diglycerides of the same acids. The melting point is 33.5-35.5 °C. Cur-
ing temperature - 32.5-34.5 °C; iodine value should not exceed 3.0; acid number -
not more than 0.2,

Solid fat (SPhU 2.0, Vol. 2, p. 608) is brittle homogeneous, solid, prickly
mass from white to cream color, with a characteristic odor of fat. The chemical
composition is a mixture of fatty acids that can be obtained by esterification of fat-
ty acids of natural origin with glycerol. The melting point should not exceed 37 °C,

curing temperature - not lower than 30 ° C. The acid number is 0.3, the hydroxyl
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number is not more than 204 iodine number is not more than 3.0, the peroxide
number is not more than 3.0. Transparent in molten form [32].

Tween-80 (Polysorbate-80) - (TU 6-14-938- 79) - surfactant. Obtained
from sorbitol and fatty acids of olive oil. It is a liquid, oily, slightly viscous sub-
stance of light yellow or bright amber. color The smell is not strong, characteristic.
Soluble in water and oils of vegetable and animal origin; well soluble in ethyl al-
cohol, benzene.

Purified water (SPhU 1.1, p. 308-309) is a colorless, transparent liquid,

odorless and tasteless, pH 5.0-7.0 (potentiometrically).

2.2. Methods of researches

The development of the composition, technology and quality assessment of
suppositories with fluconazole is due to research on the creation of new dosage
forms antifungal activity, their standardization and stability control both in the
manufacturing process and during storage.

Organoleptic control. Carried out visually. The shape, color, and homogene-
ity of the suppository mass were evaluated for the absence of inclusions on the
longitudinal section.

Average weight. Determined by weighing 20 suppositories. The deviation in
the average weight of individual suppositories should not exceed + 5%.

pH determination. It was carried out potentiometrically (SPhU) [35].

Suppositories weighing 1.5 g were placed in a flask with a capacity of 50 ml,
15 ml of purified water, previously freed from carbon dioxide and cooled, were
added. to (37+1)°C, shaken for 15 minutes. The aqueous extract was filtered,
cooled to (20-25)°C and measured. Three parallel experiments were carried out.

Microscopic analysis of fluconazole particles was performed using a
Granum R 4003 microscope with an 10x0.2 marking objective and an 8x measur-
ing point. The separation price of the ruler was 0.6 um. When determining the par-
ticle size in suppositories, a thin cross section was made, the sample was placed on

a glass slide, a drop of vaseline oil was added, slightly heated until the base melted,
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covered cover slip and viewed under a microscope in four fields of view of the
segments formed by the diagonal of a square with a side of 15 mm applied to the
reverse sides of the slide with a pencil. We looked at 500 particles. In the study of
the substance fluconazole, the powder was placed on a glass slide, and 500 parti-
cles were examined.

Determination of the melting point of suppositories was carried out using the
method described in the SPhU. The suppositories were melted in a water bath (at a
temperature of 35°C) and the suppository mass was collected so that it filled the
lower part of the capillary and formed a column about 10 mm high. The capillary
was placed in a refrigerator for 1 hour, then the melting point was determined. Ac-
cording to the melting temperature (arithmetic average of 5 values), the one at
which the substance column became transparent, rare and rose through the capil-
lary. This operation was repeated with four other capillary tubes and the result was
calculated as the average of five measurements.

The time of complete deformation of suppositories was studied for supposi-
tories with a hydrophobic basis.

Suppositories, previously kept on ice for 15 minutes, were introduced into
the tube under the rod and measure the time from inserting it into the tube until the
rod appeared at the bottom of the narrowing of the tube. This time was taken as the
time of complete deformation of the suppositories. Three parallel experiments were
carried out.

The dissolution time was determined for suppositories made on a hydrophilic
basis. Suppositories were placed in a vessel with a capacity of 100 ml, poured 50
ml purified water with a temperature of (37+1)°C. The vessel is shaken every 5
minutes until complete dissolution.

Determination of the inverse substitution coefficient of fluconazole. For the
preparation of suppositories, a form with a cells volume of 1.5 g was used. From
the suppository base, 10 suppositories without medicinal substance were obtained
by pouring and weighed. In a porcelain cup on the water bath, a pure base was

melted in an amount equal to approximately 80 % of the mass of 10 suppositories.
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Weighed and pre-crushed fluconazole powder was added to the melted base, thor-
oughly mixed, and the suppository mass was poured evenly into the same mold.
Then the cells were filled molten remaining base (20 % by weight of 10 supposito-
ries without medicinal substance), the excess of which was carefully removed with
a spatula. The form with suppositories was placed in the refrigerator for 10
minutes. The frozen suppositories were weighed. The replacement factor was cal-

culated by the formula:

P-Q
F=-moo- +1
A

where: P is the weight of 10 suppositories without drug substance, g;
Q is the weight of 10 suppositories with the drug substance, g;
A - the total mass of the drug contained in 10 suppositories, g.

Calculation of the amount of base (L) required for cooking suppositories,
taking into account the substitution factor was performed according to the follow-
ing formula:

L=P-FxA

Biopharmaceutical research of flukonazol release.

Biopharmaceutical studies on the release of flukonazol from suppositories
were carried out in vitro by dialysis through a semi-permeable membrane. A cello-
phane film with a layer thickness of 45 um was used as a dialysis membrane. Dial-
ysis was performed in 70% ethanol in a TV 3-25 thermostat at a temperature of 40
+ 1°C.

Dialysate sampling was performed at 15 - 240 minutes. The sample volume
was 5 ml. The same amount of dialyzer was immediately replenished with dialysis
medium. The taken samples were subjected to spectrophotometric analysis for con-
tent flukonazol.

Statistical processing of research results. Reliability of the received research
results were determined by the method of mathematical statistics, calculating the
metrological characteristics of the results: arithmetic mean variance value, standard

deviation size, confidence interval, relative error.
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Statistical processing of the obtained data was performed on personal com-
puter using a software package using Student's criterion. Differences were consid-

ered significant at p <0.05.
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CONCLUSIONS

1. The object of study was an antifungal agent - fluconazole, as well as
model samples of suppositories on various bases.
2. In the development of suppositories with fluconazole were used organo-

leptic, physical, chemical and biopharmaceutical research methods.
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CHAPTER III.
DEVELOPMENT OF THE COMPOSITION AND TECHNOLOGY OF
SUPPOSITORIES WITH FLUCONAZOLE FOR THE TREATMENT OF
CANDIDOS

3.1. Development of the composition of suppositories with fluconazole

3.1.1. Rationale for the choice of suppository base, dose of fluconazole

and method of its introduction into the suppository

One of the objectives of the study is to develop the composition of supposi-
tories that contain as an active substance an antifungal agent that causes the specif-
ic action of the dosage form. Justification of its content in suppositories, as well as
the choice of the optimal suppository base was made on the basis of the study of
literature data and the results of experimental studies.

Recently, antifungal drugs have proven to be quite reliable and effective,
among which fluconazole has a special place. Analysis of literature data shows that
the content of antifungal agents in suppositories is often 150 mg, rarely 300 mg per
suppository. When choosing the therapeutic concentration of fluconazole, the fol-
lowing factors were taken into account: first, the antifungal group of the triazole
series, compared with representatives of other groups have greater efficiency and
bioavailability; secondly, when creating dosage forms intended for vaginal and rec-
tal administration, usually guided by the doses set for oral administration. Accord-
ingly, in medical practice there is no difference between vaginal and oral single
and daily doses in most drugs. Fluconazole is most often administered orally in
capsules with a dosage of 150 mg. Therefore, regarding the possibility of creating a
new dosage form for fluconazole, it was administered at the rate of 150 mg per
suppository [37, 38].

It is known that one of the factors that has a significant impact on the action

of drugs substances in suppositories, there is a suppository base and its constituent
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components. While choosing the ingredients of the base must take into account a
number of requirements, in particular: no irritating effect on the mucous mem-
brane, even distribution on it surfaces, compatibility with API and the ability to re-
lease them, storage stability [19, 26, 27].

In addition, the base must provide good technological performance, namely,
in the molten state to have a certain viscosity, to prevent sedimentation of suspend-
ed particles in the dosing of the suppository mass, and poured into the sockets form
molten mass should harden quickly and easily separated from their surface [30,
60].

Today in the international pharmaceutical market under well-known brands
are suppository bases of various kinds - hydrophilic, hydrophobic, diphilic [2, 51].
The list of bases used for the manufacture of suppositories or pessaries is given in
table 3.1.

Table 3.1

Suppository bases

Ne Basis Composition, properties Note

Hydrophilic bases

1 Polyethylene oxide of | PEO 400 (liquid) in relation | Used as a base for
various brands (400, | to other brands PEO 1500, | suppositories  or
1500, 4000, 6000) or | etc. pessaries

macrogols of different

brands
2 Propylene glycol Propane-1,2-diol Used as bases for
suppositories  or
pessaries
3 Gelatin and glycerin Gelatin 1.0 Used as a basis for
Glycerin 5.0 suppositories

Water 2.0

4 Soap-glycerin Glycerin 60.0; It is used as a base
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sodium carbonate 2.6; for laxative sup-
stearin acid 5.0 positories
Hydrophobic bases
1 Solid fat A mixture of mono -, di -, | Used as a base for
trilicerides of fatty acids suppositories  or
pessaries
2 Witepsol A mixture of tri-glycerides | Used as a base for
of saturated fatty acids with | suppositories  or
1% mono - and diglycerides | pessaries
of the same acids
3 Cocoa butter (natural | A mixture of glycerides of | Used as a base for
base) glycerol esters and higher | suppositories  or
fatty acids pessaries

A characteristic feature of hydrophilic bases is their good solubility. The
process of absorption of API from bases is independent of their melting point, be-
cause it is due to the rate of dissolution of the bases themselves and the rate of dif-
fusion of API from them.

The most striking representative of this class of bases are polyethylene oxide
(PEO) bases. Combining different consistency of PEO, you can get bases with the
necessary structural and mechanical properties. The most common suppository ba-
ses are obtained by fusing PEO-400 and PEO-1500 in the ratios (1: 9) and (2: 8)
[18, 29]. The basis of PEO is also characterized by the presence of osmotic activity
and weak bactericidal action. It actively adsorbs exudate, reduces swelling of tis-
sues and mucous membranes [4, 69]. The hydrophobic suppository bases include
fats, fat-like substances of natural and semi-synthetic origin, melting at body tem-
perature. As substitutes for the classic base - cocoa butter, used for the manufacture
of suppositories by extemporaneous rolling method, various pharmacopoeias

around the world have accepted and widely used hydrogenated fats, alloys of hy-
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drogenated fats with fat-like substances, emulsifiers or hydrocarbons. This group
of bases includes butyrol and complex fatty bases [51].

Witepsol, which has a number of positive properties, is widely used in the
manufacture of suppositories in industrial production. It is indifferent, does not
form polymorphic modifications, emulsifies hydrogen well solutions, after melting
hardens quickly [5, 12, 33].

The following bases are used in the master's thesis: witepsol H-15; alloy
PEO-400 and PEO-1500 (in the ratio 2: 8); solid fat; butyrol (alloy of cocoa butter:
paraffin: hydrogenated fat in a ratio of 30:20:50, respectively).

The listed suppository bases meet the above requirements and have the nec-
essary structural and mechanical properties; the optimal ratio of melting point and
curing temperature; when entering the body cavity, some are able to melt, others
dissolve in the secretions of mucous membranes.

In the manufacture of the dosage form were guided by the main provisions
of the article "Suppositories and pessaries made in pharmacies” (SPhU 2.0) [34].
When developing the technology of making suppositories with fluconazole, the na-
ture and physical chemical properties of both API and suppository bases were tak-
en into account.

For the experiment, model samples of suppositories were prepared by the
method of casting, using molds with a cell volume of 1.5 g. Previously, the inverse
substitution factor was established experimentally for fluconazole, which was
equal 0.62, as its content in suppositories exceeded 5 %.

The base components of the combined type were melted in a porcelain cup
in a water bath, taking into account their melting point, and the one-component ba-
ses were melted. Numerous results of experimental studies have proved the im-
portance of studying such a factor as the degree of dispersion of the medicinal sub-
stance. It affects the homogeneity of the suppository mass, the uniformity of the
distribution of the API in it and the accuracy of the dosage, as well as the bioavail-
ability associated with the release process and the completeness of the manifesta-
tion of the therapeutic effect of the drug as a whole [6, 59].
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Taking into account the physical and chemical properties of fluconazole (the
substance does not dissolve in the base, it is slightly soluble in water), in the manu-
facture of suppository it was introduced as a suspension type, previously crushed
in a mortar. Suppositories made on the above bases with crushed fluconazole, stud-
ied using a microscopic method according to the method described in chapter 2.
The results are shown in table. 3.2.

Table 3.2
The results of the analysis of variance of fluconazole in the substance

and experimental samples of suppositories

Obiject of study Fractions with a particle size (um) of
fluconazole
up to 10 from from from 51 and
11t030 | 31to50 more

Fluconazole substance 2% 6% 27% 65%
before grinding
Fluconazole substance after | 19% 58% 23% -
grinding
Suppositories based on 19% 59% 22% -
Butyrol
Suppositories based on| 20% 60% 20% -
Witepsol H-15
Suppositories on solid fat 16% 66% 18% -
PEO-based suppositories 18% 63% 19% -

The experimental results follows that the preliminary grinding of flucona-
zole significantly changes the fractional composition of the particles. After grind-
ing, there are no particles larger than 50 um in the field of view, while the particles
of the same fraction in the original, not crushed substance, is 65%. An increase of
about nine times in the number of particles up to 10 um and from 11 to 30 um was
noted. With the introduction of crushed fluconazole into suppository bases and

analysis of samples of experimental samples of suppositories made on the bases of
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solid fat, witepsol H-15 and PEO, an insignificant effect of bases on the dispersity
of the substance was established: the number of particles in the fraction size from
31 to 50) to 30 microns decreased. The main part of the particles falls on a fraction
from 11 to 30 microns and ranges from 59 % to 66 %, depending on the supposito-
ry base.

To influence the dispersity of API, in order to improve the qualitative and
quantitative characteristics of suppositories, it is possible not only using mechani-
cal methods of grinding, but also by introducing surface-active agents (surfactants)
into its composition [12, 30]. When developing suppositories with fluconazole,

tween-80 (polysorbate 80) was used as a surfactant.

3.1.2. Rationale for the introduction of Tween-80 into suppositories

The results of numerous studies indicate that the dispersion of poorly and
slowly soluble APIs is one of the main indicators that determine the time of their
true solubility, determines the rate of absorption, and the bioavailability of APIs
from the drug. The degree of dispersion of APIs can be changed by introducing
surfactants (SASs) into the composition of suppository bases, which play the role
of solvents and absorption activators.

As such a surfactant, tween-80 at a generally accepted concentration of 2%
was used in the development of the dosage form [5, 33]. In the manufacture of
suppositories, fluconazole pre-crushed in a mortar was ground with tween-80. The
resulting pulp was mixed with a pre-prepared base, poured into molds and cooled.
Samples of the substance and manufactured suppositories were subjected to micro-
scopic evaluation, the results of which are shown in table. 3.3.

Table 3.3.
The effect of tween-80 on the dispersion of fluconazole in the substance and

experimental samples of suppositories

Object of study Fractions with a particle size (um) of fluconazole
to5 from 6 to 10 from 11 to 30
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Fluconazole  substance 20% 62% 18%
after  grinding  with

tween-80

Suppositories based on 20% 63% 17%
butyrol

Suppositories based on 21% 61% 18%
witepsol H-15

Suppositories on solid fat 19% 62% 19%
PEO-based suppositories 23% 61% 16%

From a comparative analysis of the results of table. 3.3, it can be seen that
the grinding of fluconazole with tween-80 at a concentration of 2 % affects the
structure of the fractional composition of the particles. When using tween-80, there
are no particles larger than 30 um in the substance; the number of particles with a
size of up to 10 um increases by about four times. Therefore, according to the re-
sults obtained, it was found that the introduction of crushed fluconazole with 2 %
tween-80 into the composition of suppositories leads to an increase in the fine par-
ticle fraction up to 5 um and a decrease in the number of particles with a size of 11
to 3 wm. The impact of the base and the manufacturing process of suppositories on

the dispersity of the medicinal substance has not been established.

3.1.3. The study of the release profile of fluconazole from suppositories by the

method of equilibrium dialysis

Dialysis through a semipermeable membrane is one of the widely used bio-
pharmaceutical methods of analysis. It allows taking into account the influence of
pharmaceutical factors on the availability of a drug substance, choosing the most
appropriate basis by analyzing the results of the process and the completeness of
its release from the developed drug.

Dialysis through a semipermeable membrane was carried out according to
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the method described in chapter 2. The studies were carried out with experimental
samples of suppositories made without preliminary grinding and after grinding the
active substance with tween-80. In samples of dialysate taken at certain intervals,
the amount of fluconazole passed to the dialysate was determined.

To quantify the release of fluconazole from the dosage form used the meth-
od of spectrophotometry in the UV region. For this purpose, the optical density of
the selected dialysate samples was measured at a wavelength of (261 = 1) nmina
cuvette with a layer thickness of 1 cm.

A 0.1 M hydrochloric acid solution was used as a reference solution. In par-
allel, under the same conditions, the optical density of a standard sample solution
(SS) of fluconazole was measured..

The amount of released fluconazole (%) was calculated by the formula:

Aixapx1x25x50xmxP

Agxa;x50x25x1x100

where: A; is the optical density of the test solution;

Ay is the optical density of SS;

a; is weighed amount of crushed suppository mass, g;

ao 1S weighed portion of SS fluconazole for solution preparation, g;

m is the average weight of the suppository, g;

P is the content of fluconazole in SS, %.

The content of fluconazole should be from 0.142 g to 0.158 g, calculated on
the average weight of one suppository.

The results obtained are shown in fig. 3.1 and 3.2.

The analysis of the research results presented in the graphs indicates that
both the nature of the base and the presence of surfactants play a significant role in
the release of API, which contributed to a decrease in the particle size of the sub-
stance. The most complete and rapid release of the drug in the dialysate noted for

suppositories made on a hydrophilic PEO base.
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Fig. 3.1. Profile of fluconazole release from suppositories without SAS
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The maximum concentration of the active substance in the dialysate with
suppositories containing tween-80 was reached within the first 15 minutes. During

the experiment with base, about 100% of fluconazole was released.
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From suppositories prepared on the same basis without surfactants, the max-
imum concentration of the substance in acceptor medium was noted after 45 min of
the experiment, during which time 76 % of the API was released.

The second in terms of speed and completeness of the release of fluconazole
Is the base witepsol H15, containing a combination of surfactants. During the en-
tire time of the experiment, a gradual increase in the concentration of API in accep-
tor medium. The presence of surfactants almost 2.5 times increases the complete-
ness of the release of the drug from suppositories on the specified base, and at the
end of the experiment in the dialysate, it was found to be about 100%.

Process the release of fluconazole from suppositories prepared on the same
base, but without preliminary dispersion with surfactants, is rather slow. During
the experiment, no pronounced completeness of API release was observed (only
36.6% in the dialysate). The lowest indications for the intensity and completeness
of the release of API established for suppositories made on hydrophobic bases bu-
tyrol and solid fat. The completeness of the release of the drug into the dialysate
from these bases was only 11.7 % and 12.0 %, respectively. Introduction of tween-
80 into these bases led to only a slight increase in the concentration of API in the
medium. However, the completeness of the output has not been achieved. The total
content of the active substance was 18.0 % and 22.5 %, respectively.

Thus, the results obtained by the dialysis method indicate that the most op-
timal for the preparation of suppositories with fluconazole are PEO base and
witepsol H-15. Dispersion of fluconazole with tween-80 contributed to a more rap-

id and complete release of the substance from these bases.

3.2. Development of the technology of suppositories with fluconazole

As you know, the technological process for obtaining suppositories includes
the following stages: preparatory work, preparation of the base, obtaining the sup-
pository mass, dosage of the suppository mass and the formation of suppositories,

packaging and labeling of finished products. Technological scheme for the produc-
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tion of suppositories with fluconazole on selected witepsol H-15 and PEO bases

are presented in fig. 3.3.
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with fluconazole
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Preparatory works. Training of personnel, premises, equipment, auxiliary
materials, medicines (grinding fluconazole in a mortar) and excipients were carried
out in accordance with the requirements of the sanitary regime.

Preparation of base. In the manufacture of PEO-based suppositories of dif-
ferent molecular weights, they were fused in a porcelain cup, taking into account
their melting points. In the manufacture of suppositories based on witepsol H-15, it
was melted in a porcelain cup in a water bath.

Preparation of the suppository mass. The pre-ground fluconazole was sub-
sequently triturated with tween-80. The resulting pulp of substances was intro-
duced into the prepared bases with stirring.

Dosage of the suppository mass and the formation of suppositories. By con-
trolling the temperature, the suppository mass was dosed, pouring into cooled
forms, the cells of which were smeared with either soapy alcohol (when pouring a
suppository mass based on witepsol H-15), or vaseline oil (when production on the
base - PEO). After pouring the suppository mass, the form was placed in a refrig-
erator (4+1)°C, cooled until complete solidification and formation of suppositories.

Packaging and labeling of suppositories. The formed suppositories were
taken out of the mold and packed in handkerchiefs or in individual suppository
cells. Wrapped suppositories (pessaries) are placed in wide boxes with separate
partitions. PEO-based suppositories (pessaries) are additionally labeled with a la-
bel: "Unfold, moisturize and insert" Suppositories and pessaries are stored at a
temperature of 8-15 °C.

Suppositories prepared in this way were subject to evaluation according to

the main criteria of normative documentation.

3.3. Evaluation of the quality of suppositories and the study of their sta-
bility

According to the quality rules, the GMP EU system has been introduced,
which is intended for the production of medicines and guarantees that medicinal

preparations are developed taking into account the requirements of good manufac-
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turing practice. Therefore, it is necessary to obtain initial data for the validation of
processes, as well as to manage quality risks in mass production. Attention should
be paid to critical parameters in the development of suppositories, in particular:

- excess of the hydrogen phase in the composition of the drug, leading to fat
oxidation, interaction between API and excipients, bacterial contamination;

- hygroscopicity (moisture absorption or it losses);

- APIl-excipients interaction (physical, chemical, pharmacological incompat-
ibility);

- friability of the suppository mass;

- viscosity (slight viscosity of the base leads to API sedimentation);

- the nature of the substance that is used to lubricate the form;

- reduction (contraction) of volume.

According to the articles "Drugs for rectal use" or "Drugs for vaginal use"
(SPhU), the quality indicators of suppositories should be studied, namely: organo-
leptic, physical and chemical, pharmacotechnological (osmotic properties, rheolog-
ical characteristics and structural-mechanical), microbiological, establish the expi-
ration date of this form.

Therefore, in order to control the quality of the obtained suppositories with
fluconazole, we studied their quality both after manufacture and during storage
(within 1 month). Applying organoleptic, physical, physico-chemical, technologi-
cal, biopharmaceutical, microbiological methods of analysis, quality assessment
was carried out according to the following criteria: appearance, average weight and
deviation from it, melting temperature, full deformation time (for suppositories
based on witepsol H15) or dissolution time (for suppositories based on PEO), val-
ue pH values of suppository extract, fluconazole particle size, microbiological pu-
rity [34, 59].

To monitor the stability of the suppositories, three series were prepared on
each base. Before storage, a quality assessment was carried out, the results of

which are shown in table 3.4.
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Table 3.4
Quiality indicators of suppositories with fluconazole on different bases
Indicator Control results
witepsol H-15-based PEO-based
suppositories suppositories
Appearance homogeneous, white, with a smooth sur-

face, no longitudinal incisions

Average weight, £ 5% 159 1489
Melting point, 37+ 1 ° C 358°C ---
Time of full deformation, no 10.5 minutes -

more than 15 minutes

Dissolution time, no more than - 11 minutes
60 minutes

The particle size of API <30 um <30 pm
pH 7.5 5.1

As noted earlier, the bioavailability of fluconazole from suppositories is
largely determined by the size of its particles.

The developed compositions and technology of suppositories made it possi-
ble to significantly change the fractional composition of the particles of the flucon-
azole compared to the original substance. Their size does not exceed 30 um, with a
predominance of particle fractions (about 80%) up to 10 um, which fully meets the
requirements for this dosage form.

As can be seen from the results of the table in suppositories made on the ba-
ses - Witepsol N-15 and PEOQ, all the results of the analysis in terms of control in-
dicators are within tolerance. This proves that the developed technology makes it
possible to obtain suppositories of proper quality.

To monitor the stability and establish the expiration date, the suppositories
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were stored at a temperature of (4+1)°C (refrigerator conditions). Samples were

taken every 7 days for analysis and their quality was assessed.

The results that characterize the stability of suppositories during 1 month

storage are presented in table. 3.5. and 3.6.

Stability of suppositories based witepsol H-15 during storage

Table 3.5

Indicator Shelf life, days
start 7 14 21 28 35
Appearance homogeneous, white, with a smooth surface,

on longitudinal section there are no inclusions

Average weight, 150+ | 147+ | 151+ | 148+ | 147+ | 149+
+5% 0.01 0.02 0.02 0.01 0.02 0.02
Melting point, 355+ | 358+ | 36.0+ | 350+ | 348+ | 36.1=+
37+£1°C 0.2 0.2 0.1 0.2 0.1 0.2
Time of full defor-| 102+ | 112+ | 108+ | 11.0+ | 11.1+ | 105+
mation, no more than| 0.2 0.1 0.2 0.2 0.1 0.2
15 min
API particle size, yum | <30 pm | <30 pm | <30 pm | <30 pm | <30 pm | <30 pm
pH 7.1 £ 7.0 £ 6.8 £ 7.2+ 7.0+ 7.1+
0.1 0.2 0.2 0.1 0.2 0.1
MBC: bacteria, fungi
in 1.0 g not more than Corresponds

102 TAMC and 10!
TYMC

Analysis of the obtained results on the study of stability during storage of

three series of suppositories based on Witepsol H-15 and PEO reliably indicates

the stability of the indicators characterizing the developed dosage form.
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Table 3.6
Stability of suppositories PEO-based during storage
Indicator Shelf life, days
start 7 14 21 28 35
Appearance homogeneous, white, with a smooth surface, on

longitudinal section there are no inclusions

Average weight, 1.51+ 1.49+ 1.48+ 1.47+ 1.51+ 1.50+
+ 5% 0.01 0.02 0.02 0.01 0.02 0.02
Dissolution time, not>| 11+ 13+ 12 + 15+ 12 + 11+
60 minutes 0.5 0.5 0.5 0.2 0.5 0.2
API particle size, yum | <30 pm | <30 pm | <30 pm | <30 pm | <30 pm | <30 pm
pH 5.5+#0.1 | 5.2+0.2 | 5.0£0.2 | 5.6+0.1 | 5.1£0.2 | 5.5+0.1
MBC: bacteria, fungi

in 1.0 g not more than Corresponds

102 TAMC and 10!
TYMC

Thus, when controlling the stability of three series of samples of supposito-

ries made on the basis of witepsol H15 and PEO, packed in contour cells stored in

a refrigerator at a temperature of (4 = 1) ° C, it was found that their quality meets

the requirements of ND for 1 months. The proposed period differs from the well-

known shelf life of extemporaneous suppositories, which is 10 days.
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CONCLUSIONS

. The possibility of using the bases for the development of suppositories com-
position with an antifungal agent - fluconazole was studied. Witepsol H15 and
an alloy of PEO-1500 and PEO 400 (8:2) are proposed to be used as the ba-
ses.

It has been established that preliminary grinding of the substance of flucona-
zole provides a more uniform fractional composition of the particles. Micro-
scopic analysis of samples of model samples of suppositories showed a slight
effect of the base and technology of their manufacture on the particle size of

fluconazole that is introduced.

. The effect of tween-80 on fluconazole fineness has been studied and estab-

lished.

. The release profile of fluconazole from suppositories was studied using the
method of dialysis through a semipermeable membrane. It has been proven
that the nature of the base and the presence of surfactant - tween 80 affect the
release of API. The results of the experiment indicate that dispersion of flu-
conazole with tween-80 ensures its optimal release from suppositories, made
on the bases of witepsol H15 and PEO.

. As a result of the research, the composition and technology of suppositories
with fluconazole in a pharmacy based on witepsol H15 and PEO were sub-

stantiated and developed, and their stability was studied for 1 month.
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GENERAL CONCLUSIONS
Based on the analysis of literature data, the need to create suppositories with
antifungal action for use in the treatment of vaginal candidiasis is substantiat-
ed. Information on the properties of fluconazole, its benefits and methods of
application is analyzed.
Compositions and technology of intravaginal fluconazole suppositories intend-
ed for prevention and treatment of candidiasis have been developed, theoreti-
cally and experimentally substantiated. It has been proved that witepsol H15
and PEO-1500 and PEO-400 alloy (8:2) are rational bases for suppository pro-
duction.
On the basis of biopharmaceutical studies, the feasibility of introducing tween-
80 into suppositories has been proved, which ensures the maximum degree of
dispersion, uniformity of distribution and dosing accuracy.
The technology of suppositories preparation in pharmacy condition has been
developed.
The stability of suppositories according to the developed quality indicators has
been studied and their shelf life has been established.
Based on the results of the master's work, abstract was published in the collec-
tion of materials of the International scientific-practical conference "Modern
aspects of science, education, technology and society” (April 14, 2022, Polta-

va).
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STUDY OF THE INFLUENCE OF FLUCONAZDLE PARTICLE S1ZE IN
THE DEVELOPMENT OF THE COMPOSITION OF EXTEMPORANEOUS
SUPPOSITORIES FOR THE TREATMENT OF CANDIDIASIS

In mecenl vears, the prevalence of fungal infections has mereased, caused by
fungi of the genus Candida. Clinkcians oote the tnend of sicady inerease o the
mendence of this pathology, freguent recurence point oul that the problem = acute
medical and social natare, affecting the health of different age groups and segments
of the population, negatively affects them efficimncy.

Therefore, over the past decade, there has been inberest m the treatment and
prevention of camdsdiasis of the mucous membranes in such felds of medicane as
gynecology, dentistry, ophthalmology. An analysis of the lneranere shows that in
recent decades the problem of mfisciion has acquired the siatus of an mportant
medical and social pn:l:rll:m. The number of Fﬂ[iE‘I:IEI- wilh :ll.pu'fu:ial forms of
candidiass - the mocous membranes of the vaging, which ane regisiensd as a
separale disease, and = a concoratant of ether nfections are mereased. Thas
negatively affiects the guality of Life of patients, leads o significant Anancial cosis
associled with ireatment and rehabilitation [1, 2]

The prooounced tendemcy 1o spread candidiasis emphaszes the need for
approprale therapy aimed atl elmimating the infectiows agent, shorl=lerm reatment,
aul:li.eving ]1.i|._r,]1. concenlrabons af the swbstance in the largel, u-ufu‘l.}' and pru'-'crli.-l.m af
mactivation of the drug in the liver. Despabe the large range and choise of ant fangal
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BUTSIT 3 HAKA3Y Ne 76

IMo HauionanbHomy apMaleBTHHHOMY YHiBEpCHTETY
Bia 17 mortoro 2022 poky

1. HIKYEHaBEACHWUM CTyAcHTaM S-ro kypcy 2021-2022 HaBuYaabHOrO poOKY. HaBYaHHS 3a
OCBITHbO-KBaJi(ikaLiiiHuM  piBHEM «MaricTp», raay3b 3HaHb 22 OXOpOHA  3/10pOB’S,
cneuianpHoCTi 226 — (hapmaiiis, npomucioBa (apmails OCBITHA nporpama — (apmaiis, 1eHHa
Gopma HaBuaHHs (TepMmiH Ha4aHHs 4 pokn 10 MmicaliB), AKI HABYAIOTHCH 3@ KOHTPAKTOM,

3aTBEPANTH TEMU MAricTepPCbKUX pooiT;

Nes/m | [Ipi3Bume Tema marictepcbkoi podoTH [lTocana, Peuensent
CTyJI€HTa Npi3BUIIE  Ta | MAriCTepchbKoOl
HiLiaau podoTH
. KepiBHUKA
no kadeapi TexHoorii Jikis
1. |Bikew Xaxap |Po3pobka ckaaay cynosuTopiis s nou. FOp’esa  |nou. ['epOina
naikyBaHHs kanauao3ie Development of the |[[.b. H.A.

composition of suppositories for the
treatment of candidiasis
MiacTaBa: nogaHHA AekaHa, 3roga pekropa.

dakynsTer
3 MiATOTOBKH
iHO3eMHHUX
rpoMansH
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REVIEW

of scientific supervisor for the qualification work of the master's level of
higher education of the specialty 226 Pharmacy, industrial pharmacy
Hajar BIKECH
on the topic: «Development of the composition of suppositories for the
treatment of candidiasis»

Relevance of the topic. Currently, the spread of opportunistic yeast-like fungi of
the genus Candida among sick and healthy individuals is increasing, as well as an
increase in the incidence of candidiasis in people of different ages. Scientists esti-
mate that about 20 % of women normally have Candida in the vagina without hav-
ing any symptoms. Sometimes, Candida can multiply and cause an infection if the
environment inside the vagina changes in a way that encourages its growth. This
can happen because of hormones, medicines, or changes in the immune sys-
tem.The use of antibiotics, especially a broad spectrum of action, contributes to the
occurrence of intestinal dysbacteriosis, which can lead to the occurrence of severe
systemic candidiasis. Fluconazole occupies a special status among antifungal
drugs. It is distinguished by high bioavailability and efficiency in any localization
of the process - from common skin lesions to meningitis, penetration into all bio-
logical fluids and tissues of the body, good effect of oral forms, the possibility of
intravenous use in a serious condition of the patient and the introduction of a shock
(double) dose on the first day of treatment , no toxicity and low frequency of ad-
verse reactions.

Practical value of conclusions, recommendations and their validity. Experi-
mental results are served as the basis for the creation of new extemporaneous drugs
based on fluconazole in the form of suppositories, which will expand the range of
medicines for the treatment of candidiasis.

Assessment of work. The research methodology is based on the main technologi-
cal, physical and chemical principles reflected in the works of domestic and for-
eign authors. The study used a complex of organoleptic, physical -chemical and
technological researches.

General conclusion and recommendations on admission to defend. The work
was carried out at a high level, meets all requirements and can be submitted to the
Examination Commission.

Scientific supervisor Ganna YURYEVA

«12» of April 2022
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REVIEW

for qualification work of the master’s level of higher education,
specialty 226 Pharmacy, industrial pharmacy
Hajar BIKECH
on the topic: «Development of the composition of suppositories for the
treatment of candidiasis»
Relevance of the topic. Scientific data from the National Institute of Allergy and
Infectious Diseases tells us that nearly 75% of all adult American women have had
at least one vaginal yeast infection in their lifetime. Candidiasis is an opportunistic
infection. Candida albicans is present in healthy persons colonizing the oropha-
ryngeal, esophageal, and gastrointestinal mucosa. Candida albicans can cause mu-
cosal candidiasis in these areas where they wusually are present in
an immunocompromised host. Candida infections are treated with antifungal medi-
cations such as nystatin, clotrimazole, amphotericin B, miconazole. Mild or mod-
erate genital Candida infections can have treatment with antifungal vaginal cream.
In the treatment of vaginal candidiasis, a special place is given to drugs based on
fluconazole, as a safe and highly effective agent. Fluconazole, as a hydrophilic
drug, freely penetrates into the vaginal secretion and has a fungicidal effect. Thus,
studies on the development of pharmaceutical dosage forms with fluconazole are
promising and relevant.
Theoretical level of work. To generalize literary information about the modern
state of candidiasis and usage of antifungal medicines for this purpose in the treat-
ment of this patology. The place of fluconazole as a highly effective antifungal
agent in the treatment of candidiasis has been determined.
Author’s suggestions on the research topic. To carry out the complex of physi-
cal, chemical, biopharmaceutical and microbiological examination of suppository
samples for development of the optimal composition.On the basis of obtained re-
sult the technology of suppositories in pharmacy condition has been proposed.
Practical value of conclusions, recommendations and their validity. During this
work, the literature data has been analyzed, the physical, physical-chemical, and
biopharmaceutical methods of research have been mastered. Results are of practi-
cal interest for the purpose to expand the range of available medicines
Disadvantages of work. There are spelling mistakes, technical errors in the work.
General conclusion and assessment of the work. Qualification work of Hajar
BIKECH can be submitted to the Examination Commission for defense.

Reviewer assoc. prof. Natalia GERBINA
«19» of April 2022
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MIHICTEPCTBO OXOPOHMU 3/10POB’Sl YKPAIHU
HAINIOHAJIBHUU ®PAPMALNEBTUYHUU YHIBEPCUTET

BUTAI 3 ITPOTOKOJIY Ne _10
«28» xBiTHA 2022 pOKy
M. XapKiB

3acizanus kageapu
TEXHOJIOT i1 JiKiB

TonoBa: 3aBigyBauka kadenpu, 1okTop dapm. Hayk, mpodecop Tersna APHUX
Cexkperap: kana. Gapm. Hayk, nouent Bonogumup KOBAJIBOB

MPUCYTHI: npodecop Onexcanap KOTEHKO, npodecop FOmnis JTJEBAUYKO-
BA, nouent Mapuna BYPSIK, nouent Okcana JlaHbkeBUY, TOLIEHT FanHa
FOP’E€BA, nonent Biktopisa [TYJIb-JIY3AH, acuctent Ceitnana OJIIMHUK

MOPSIJOK JEHHUM

1. Ilpo mnpencraBjeHHs a0 3axucty A0 Ex3amenamiiiHoi kowmicii

kBaJdiikamiifHuX podiT APYroro (MaricrepcbKoro) piBHsi BUIOI OCBITH
CHYXAJINA:
3mo0yBava BuIOi OCBiTH 5 Kypey rpynu ®m17(4.10x)anr.-06 cneriaibHOCTI

226 ®apwmariis, npomuciioBa papmamis Xaxap BIKEII 3 nonosigato Ha Temy «Po-
3po0OKa CKJIaay CYMO3UTOPIiB ISl JIIKyBaHHS KaHAMI031B» (HAYKOBHI KEpIBHHUK:
noueHt ['anna FOP’€BA).
YXBAJIMJIN:
PexomennyBatu 710 3aXucTy KBasliikaiiitHy poOoTy.

I'osr0Ba 3acimanusa Terana IPHUX

Cexperap Boaogumup KOBAJIBOB
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HAIIIOHAJIbHUM ®APMALEBTUYHUA YHIBEPCUTET

MOJAHHS
I'0JIOBI EK3AMEHAI_[II/IHOiUK01Y[ICIi
IIO10 3AXHUCTY KBAJII®IKAIIMHOI POBOTH

Hanpasnsietscst 3100yBau Bumoi ocBiti Xaxap BIKEII no 3axucty kBanmidikamiiHoi po-
00TH 3a ramy3310 3HaHb 22 OXOpoHa 310pPOB’ S
cnenianbHicTIO 226 Dapmartis, poMuciioBa dapmaitis
OCBITHBOIO ITporpamoro Papmarris
Ha Temy: «Po3pobka ckiiany CYIMO3UTOPIiB /s JIIKYBaHHS KaHIU031BY.

Kgamigikariitna po6oTa i pereH3is J0Jar0ThCs.

JlexaH ¢akyibTery / Citnana KAJJAMYEBA /

BucHoBok kepiBHUKaA kBaJidikaniiinoi po6oTu
3no6yBau Bumioi ocBith Xaxkap BIKEI mnpeacraBuB maricrepchbky poOOTy, sika 3a
00’€MOM TEOPETHYHHX Ta MPAKTHYHUX JOCIHIHKEHb TOBHICTIO BiAMOBiZa€ BUMOraM 70 0popm-
JICHHSI MariCTepChbKHUX POOIT.

KepiBauk kBamidikaiiiHoi poooTu

I'anna IOP’€EBA

«12» xBiTH 2022 poky

BucnoBok kadeapu npo kBajidikauiiiny podorty

Kaanidikaniitny po0oTy po3srisHyro. 3100yBau Buioi ocith Xaxap BIKEIL nomycka-
€TbCA 70 3aXUCTY AaHoi kBaiikaniiHoi podotu B Ex3ameHnaniiiHiii komicii.

3aBiryBauka Kadepu TeXHOJIOTII JTiKiB

Tersgna APHUX

«28» kBiTHs 2022 poky
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