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MEDICINAL PLANTS IN PHYTOCOSMETICS (MINI REVIEW)
P.A. IAVICH , M.B. KAKHETELIDZE
Thilisi State Medical University I. Kutateladze Institute of Pharmacochemistry. Tbilisi. Georgia
ABSTRACT

Phytocosmetics are high quality cosmetics based on natural plant origin, Phytocosmetics are distinguished by
a high content of valuable herbal extracts, the healing effect of which is enhanced by the addition of natural
ingredients. The composition of phytocosmetics, like any other cosmetics, includes a large number of plant
components: extracts, plant essences, vitamins, phytohormones, preservatives, aromatic fragrances and many other
substances ... The advantage is the fact that phytocosmetics - "plant" cosmetics are softer than synthetic ones. Plant
extracts with a large amount of vitamins, ceramides, enzymes, alpha and beta hydroxy acids, proteins, etc. stimulate
the metabolism of the skin, increasing its elasticity, freshness, eliminating wrinkles, and prevent aging. Plant
extracts are used in cosmetics for the care of the face (creams and masks for the care of various skin types, care for
the skin around the eyes) and in the body, as well as in cosmetics for hair care. External medicines from the arsenal
of phytocosmetics (medicinal cosmetics), represented by compositions of anti-inflammatory, wound-healing,
warming action, improving microcirculation Consider some of the substances that are often used in phytocosmetics:
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Oils, olive, grape, walnut, chamomile, calendula, stinging nettle burdock, burdock, shea, etc. have soothing and
softening properties, increase skin elasticity. Extracts: horse chestnut has an anti-cellulite effect, protects blood
vessels, fucus vesiculosus "mobilizer" of fat; ivy leaf tones; rosemary has a diuretic, stimulating, moisturizing and
antioxidant effect; sage stimulates capillaries, has a diuretic effect; burdock has a diuretic and antioxidant effect;
sweet clover tones; St. John's wort, has restorative, strengthening and tonic properties; chamomile, calendula,
nourishment for dry and aging skin, relieves dryness and irritation; calendula, strengthening of blood vessels,
nutrition of the skin, Extracts from the leaf of lily of the valley, bearberry, plantain are often used; from the roots
and rhizomes of valerian, horse sorrel, calamus; from the flowers of linden, chamomile, immortelle, hawthorn,
tansy; from rose hips, strawberries, viburnum, blueberries, junipers, raspberries, etc.; dry extracts of green tea, pine
bark, burdock, otos, chamomile, echinocea, black tea, bamboo, grape seeds, etc. Cosmetic extracts are used in the
form of dry, water- and alcohol-soluble, propylene glycol, CO,-extracts.

Conclusion: the range of phytoextracts for use in external products is very diverse and is characterized by the
use of various extractants, incl. and acting as auxiliary substances in the composition of cosmetics.
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THE RELEVANCE OF THE USE OF HERBAL REMEDIES FOR THE
CORRECTION OF GYNOID LIPODYSTROPHY

A. L. KRIUKOVA, I. S. KONOVALENKQO, V. YU. LUGOVA, O. YU. VLADYMYROV
National University of Pharmacy, Kharkiv, Ukraine

Gynoid lipodystrophy commonly known as “cellulite” affects 85—98 % of post-pubertal females of all races.
While not a pathologic condition, it remains an issue a great number of individuals. The development of herbal
preparations for cellulite correction is urgent, due to its high efficiency, safety and a wide range of medicinal
properties. Herbal medicine for gynoid lipodystrophy is based on the pathogenetic principle and includes the
appointment of herbal preparations that affect lipolysis, microcirculation, hypoxia, endocrine dysfunctions and
promote the elimination of toxins. Analysis of literature data showed that a promising plant component is the
guarana (Paullinia cupana Kunth, Sapindaceae) plan. The seeds are the useful part of the plant because of the
large amounts of caffeine, theobromine and theophylline, as well as the high concentration of tannins and other
compounds, such as saponins, polysaccharides, proteins, fatty acid.

Today one of the dominant aesthetic defects is gynoid lipodystrophy. Among the predisposing
factors for the development of lipodystrophy are angiopathy, unbalanced nutrition, physical inactivity,
concomitant diseases, localization of hormonal receptors on lipocytes, and bad habits [1]. The leading
features of pathogenesis are: impaired blood flow, tissue hypoxia, impaired metabolism of fats and
connective tissue [2, 3].

Various methods are used to correct gynoid lipodystrophy: medication, non-medication (nutritional
correction, increased physical activity, physiotherapeutic treatment) and surgical (liposuction, subcision)
[4-6]. However, most of them do not allow to achieve the desired results, which indicates a low efficiency
of influence on the main links of pathogenesis, and surgical methods have severe contraindications and a
rather long recovery period. Thus, the search and development of new means of correcting the
manifestations of gynoid lipodystrophy is an urgent task of domestic pharmacy [7].

The most complete modern medico-biological requirements are met by drugs of natural origin,
because have high efficiency, safety, a wide range of medicinal properties, and the absence of side
effects, which makes it possible to use them as symptomatic and prophylactic treatment, including when
prescribing long courses [9-11].

A promising herbal component for creating an anti-cellulite preparation is guarana (Paullinia
cupana Kunth, Sapindaceae) plan [12]. The seeds are the useful part of the plant because of the large
amounts of caffeine, theobromine and theophylline, as well as the high concentration of tannins and other
compounds, such as saponins, polysaccharides, proteins, fatty acid. Caffeine is classified as B-agonists
and are the main category with documented action in the treatment of cellulite and also has a stimulating
effect on the cutaneous microcirculation [13, 14].

Taking into account the fact that Paullinia cupana has a pronounced anti-cellulite effect, the use of
this plant raw material for the development of the composition of a medical-cosmetic product is quite
justified. Creation of new effective agents allows to expand and optimize existing approaches to the
treatment of gynoid lipodystrophy.
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THE PLACE OF PHYTOTHERAPY IN THE TREATMENT OF CHRONIC
VENOUS INSUFFICIENCY

FYLYPYUK O., VYSHNEVSKA L., KRIUKOVA A.
National University of Pharmacy, Kharkiv, Ukraine

Varicose veins are one of the diseases long known to mankind, which is confirmed, in particular,
by excavations of the burial of Mastaba in Egypt (1595-1580 BC), where a mummy was found with signs
of lifelong treatment of venous trophic leg ulcer. According to the literature, the prevalence of chronic
venous insufficiency of the lower extremities (CVILE) ranges from 10 to 30%. There are many causes
that can contribute to chronic venous insufficiency, including: genetic predisposition, old age,
hypodynamics, constipation, severe exercise; varicose lesions of the lower extremities;
postthrombophlebitic syndrome; some congenital anomalies of deep or superficial veins; vascular
occlusion; trauma to the veins (frequent punctures, compression, stretching, etc.); the so-called Klippel—
Trénaunay syndrome (congenital malformations, during which a person has a lack of deep veins or their
improper development; arteriovenous fistulas (pathological, unnatural movement of blood between veins
and arteries).

Chronic venous insufficiency (CVI) includes: varicose disease (prolonged dilatation of the
superficial vein with a diameter of > 3 mm in the vertical position), postthrombophlebitic syndrome,
primary venous valve insufficiency, compression syndromes (e.g., popliteal syndrome of the popliteal
vena cava). Risk factors: age, female gender, genetically determined weakening of the venous wall and
valve structure (leading to so-called primary varicose veins), pregnancy, work in a sitting or standing
position, obesity. Regardless of the cause of CVI, the main factor leading to its development is venous
hypertension resulting from the absence, underdevelopment, insufficiency or destruction of venous
valves, occlusion or stenosis of veins due to thrombosis (with incomplete or absent recanalization after
thrombosis) or venous compression. Venous trophic ulcers are often accompanied by eczema of the lower
leg, which can occur as a result of trauma and microtrauma, bacterial infections and contact allergies.

Therapy with drugs based on medicinal plant raw materials is appropriate and has its niche in
specific cases of varicose veins, in particular flavonoid derivatives have anti-inflammatory effects,
alkaloids act in disorders of central hemodynamics, saponins have significant hemolytic activity, volatile
oils have a significant antitoxic effect, are used in the treatment of radiation sickness and the like.
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PHYTOTHERAPY AS A COMPONENT IN THE TREATMENT OF
DERMATOLOGICAL SKIN DISEASES

*SHTUCHNA N., **VYSHNEVSKA L., *KUSELOVA K.
* Donetsk National Medical University, Lyman, Ukraine
** National University of Pharmacy, Kharkiv, Ukraine

Treatment of dermatological skin diseases with herbal remedies has been carried out since time
immemorial and has not lost its significance today. Flaxseed poultices for boils, hot decoction of valerian
roots for itchy rashes, are ancient, and at the same time are modern phytotherapeutic agents.

In the treatment of acne, scientific medicine recommends an infusion of nettle leaves, a decoction
of burdock roots and an infusion of violet herb, which are consistently included in the treatment after
cleansing comedones. For the general toning of skin function in any form of acne, it is also recommended
to use the buds of white birch, garlic, rhizomes with dandelion roots, yarrow, and others as a dermotonic.
When applied topically, smoke tree is recommended to provide a calming and anti-inflammatory effect,
for stimulation of tissue epithelialization - calendula. In the case of a pronounced purulent nature of acne,
the medicinal collection of common agrimony, burdock roots and walnut leaves is effective.

Scientifically substantiated main prescriptions for dosage forms with phytopreparations testify to an
individual and comprehensive approach to each patient, carrying out targeted pathogenetic and etiological
therapy. Among herbal dosage forms are widely used formulations of various infusions, decoctions,
juices, extracts, syrups, as well as oral, nasal, dental, dermatological, rectal and other products made on
their basis. Extensive therapeutic effect, rich chemical composition of herbal preparations, as well as
harmlessness may be more appropriate means of treatment at the initial stage of a number of diseases in
children. In the midst of the disease, herbal medicine is appropriate to support the body's defences,
increase the effectiveness of other drugs or reduce their side effects, and in the rehabilitation of adults,
children and adolescents with chronic pathology, herbal remedies remain indispensable during
maintenance therapy. An analysis of the literature indicates that the probable frequency of complications
in children during treatment with medicinal plants does not exceed 0.3-0.5%, which is associated with the
irrational use of drugs made from potent and poisonous plants.
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RESEARCH OF THE RISKS CAUSED BY BIOLOGICALLY ACTIVE
ADDITIVES IN RADIATION THERAPY AND DIAGNOSTICS
GOGEBASHVILI M.E., IVANISHVILI N.I., KIPAROIDZE S.D., KONTSELIDZE A.E.
L.Beritashvili Center of Experimental Biomedicine, Laboratory of Radiation Safety Problems
Abstract

The paper discusses the risks caused by the use of biologically active additives in radiotherapy and
diagnostics in terms of radiation safety. Their inclusion in the treatment methodology is an acute biomedical
problem due to the unforeseen negative effects of their interaction with other pharmacological drugs. It has been
concluded that insufficient study of the risks of using BADs with different radiological methods can pose a serious
threat to the patient’s health and life.
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BLUEBERRY FRUIT: RAW MATERIAL FOR CREATION OF
MEDICINES OF WIDE SPECTRUM OF PHARMACOLOGICAL ACTION

BOHUTSKA O. YE., HRABOVA H. L.
National University of Pharmacy, Kharkiv, Ukraine

The paper provides information on the use of medicinal properties of blueberries. The composition and
technology of the drug in the form of lyophilized powder were developed from fresh blueberry fruits. The choice of
substance technology is substantiated, the main purpose of which is to maximize the preservation of active
ingredients in the drug. In its manufacture freeze-drying was used, which allows saving the biologically active
substances contained in the plant.

The object of the study is blueberry (Vaccinium uligindsum) of the heather family (Ericaceae).
This is a favorite berry of many people. Blueberry fruits are used in food, widely used in the food
industry, especially in the manufacture of confectionery [4].

Blueberry is little studied as a medicinal raw material and in many countries around the world,
including Ukraine is not official [1]. It is rarely used in traditional medicine, but is well known and often
used in folk medicine. There are only a few biological supplements from the fruits of the plant on the
Ukrainian market [4].

The aim of the work is to study the biological features of blueberry and the possibilities of its
use in medicine, as well as to develop the composition and technology of a new drug from fresh
blueberries.

Research methods. In conducting experimental research generalizing, analytical and modern
pharmaco-technological, physicochemical, instrumental, mathematical methods were used [1, 2, 5].

Results and discussion. When eaten, blueberries provide the body with the necessary amount of
carbohydrates, minerals and vitamins. The plant has a variety of vitamins, namely, vitamins C, PP,
carotene and others. Blueberries are rich in sugars, organic acids, etc. There are quite a lot of useful
compounds of biologically active compounds (tannins, flavonoids, anthocyanins, pectins, fiber, etc.) in
different parts of the blueberry [3, 4].

As raw materials there can be used young shoots, leaves and bark of the plant. But the most
active ingredients are found in fruits. In addition to tannins and pectin compounds, they contain sugars
(glucose, fructose, sucrose), organic acids (malic, benzoic, nicotinic, ascorbic, citric). They are rich in
carotene, and the acid content of ascorbic acid in blueberries is superior to cranberries. The color of the
fruit is determined by the anthocyanin compound primulin [3, 4].

Blueberries are delicious and healthy. It is not only used to make jams and squeeze juice, but also
to make medicines. Blueberries have therapeutic and prophylactic properties and are used in nutrition.
Berries and blueberry juice are an excellent dietary product. The healing properties of the plant have long
been known in ancient times. Nutritionists recommend including the fruits of the plant in the diet of
people in the postoperative period, as well as in severe diseases as a tonic. Blueberries are rich in
carotenoids, vitamins and trace elements, so they are useful for vision problems. It is useful to include
fresh blueberries in the children's menu [3, 4].

But blueberries are popular not only as a vitamin remedy. It strengthens the immune system,
berry juice calms the nervous system in febrile conditions. With long-term use of blueberries in food, it
helps with anemia, hemorrhagic diathesis, coronary heart disease, hypertension, rheumatism, cystitis,
pyelonephritis [4]. Since ancient times, blueberries have been used in folk medicine as a remedy for colds
and coughs.

The use of fresh berries improves the work of the gastrointestinal tract, they stimulate the
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appetite, help with constipation, diarrhea, gastroenteritis, gastric catarrh, enterocolitis, dysentery [4].
Many studies have proven the effectiveness of the plant in diabetes.

But the healing properties of blueberries are used mainly in folk medicine. Despite the fact that
blueberries have many useful medicinal properties, there is no direct use in scientific medicine.
Preparations of blueberries in the pharmaceutical market are few, even in medical fees, it is practically
not used. Only a few plant-based biological supplements are sold in the pharmacy network.

Recently, interest in the plant has grown. Thus, in the literature there is information on the
development of drugs based on blueberries with antioxidant activity. One of them is an alcoholic extract
of blueberry [4].

Given the beneficial properties of the plant, the Department of Pharmaceutical Technology of
Drugs of the National University of Pharmacy is conducting research to find new drugs based on
blueberries. Based on the results of the work, the composition and technology of the drug from fresh
blueberries were developed.

Sublimation drying was used to make the blueberry substance. The choice of this technology is
associated with gentle conditions for obtaining the substance, which allow to preserve the maximum
thermolabile substances.

The drug from fresh blueberries in the form of lyophilized powder, determined its pharmaco-
technological parameters and physicochemical properties. Currently, studies are being conducted to study
the composition of biologically active compounds in the developed substance. It can be used as a tonic,
vitamin, antioxidant drug.

Therefore, blueberry can be used as a raw material for drugs with a wide range of
pharmacological action.
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BLUEBERRY FRUIT: RAW MATERIAL FOR CREATION OF MEDICINES OF WIDE SPECTRUM OF
PHARMACOLOGICAL ACTION
BOHUTSKA O. YE., HRABOVA H. L.
National University of Pharmacy, Kharkiv, Ukraine
Abstract

The prospects of using blueberry as a raw material for the creation of drugs with a wide range of
pharmacological activity and low toxicity have been proven. As raw materials there can be used fruits, young
shoots, leaves and even the bark of the plant. The Department of Pharmaceutical Technology of Drugs of the
National University of Pharmacy has developed the composition and technology of the drug based on fresh
blueberries. To preserve thermolabile substances containing raw materials (anthocyanins, vitamins, etc.), the drug is
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obtained by using freeze-drying. The drug is obtained in the form of a lyophilized powder. Methods of its
standardization are currently being developed. The drug from the fruits of blueberries in the form of lyophilized
powder can be used alone or in the form of capsules, aqueous and alcoholic solutions, as well as in combination with
other drugs.
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DEVELOPMENT OF A PHYTOMEDICINE FOR GASTRIC ULCER
TREATMENT

I. S. KONOVALENKO, T. YU. PAKHOMOVA, L. 1. VISHNEVSKA
National University of Pharmacy, Kharkiv, Ukraine

This article discusses modern new approaches to rational use phytomedicines for the treatment of disease
gastrointestinal tract. The use of groups of medicinal plants for the treatment of diseases of the digestive system is
substantiated on the basis of the dependence "active substance - pharmacological action". In the context of this
nosological spectrum, the most important types of medicinal plant raw materials are considered from the point of
view of modern information regarding the chemical composition and pharmacological action. Importance shown
the principle of safety as one of the most important principles of evidence-based medicine. This article will help
specialists make scientifically sound choices medicinal plants and phytomedicines on their basis in clinical practice.

The prevention and cure of diseases of the digestive system are the most important medical
problems. As the main causes of disease of gastrointestinal tract usually point out such interconnection
endogenous and exogenous factors, as disorder of neurohumoral and endocrine regulation of secretory
and digestive processes, a bacterial infection, long-term using of some medicines (so-called «medicine
gastritisy), inconsistent and poor nutrition, neuro-emotional overstress, poor quality of food products and
others [1]. As a rule, disturbances of the digestive system are characterized by the involvement of this
pathological process of anatomically and functionally related systems and organs [2, 3]. In this way,
therapy in gastrointestinal practice usually include medicines, that are directly influenced on secretory,
gastric evacuation and digestive functions, on intestinal microflora for normalization and also on
excretory activity of the pancreas and liver [4, 5]. A specific feature of phytotherapy is that it’s difficult to
mark out the pharmacological group of medicinal plant in comparison with synthetic medicines [6].

Flavonoids occupy a special place in phytotherapy of inflammatory diseases of the
gastrointestinal tract. Flavonoids have biological properties that are necessary for the manifestation of
beneficial effects in diseases of the digestive system: anti-inflammatory [7, 8], hepatoprotective [9, 10],
anti-ulcer [11], anti-diabetic [12, 13], hypolipidemic [14, 15], immunotropic [16], antimicrobial [17],
antiviral, antitumor, antispasmodic, choleretic [18] effect. Flavonoids enter the body by transport through
the epithelial cells of the gastrointestinal tract, undergo metabolic transformation in the intestinal
epithelium and liver, including methylation of hydroxyl groups, sulfates, reduction of carboxyl groups,
conjugation with glucuronic acid.

The effectiveness of any pharmacotherapy is due to its ability to influence the factors that cause
the disease (etiotropic therapy), to intervene in certain phases of the pathological process (pathogenetic
therapy), to eliminate the symptoms that accompany the disease (symptomatic therapy). In view of this, in
order to develop the composition of the drug, we analyzed the common factors influencing the basis of
both pathologies on the pathogenetic links of disease development.

Etiotropic phytotherapy of stomach ulcer is usually aimed at the following processes: mucus-
forming action (marigold flowers, plantain leaves); antiulcer activity (coriander fruits, dried marsh grass);
strengthening the body with vitamin preparations: the fruits of sea buckthorn.

For pathogenetic phytotherapy use: medicinal plants with anti-inflammatory activity (leaves of
plantain); drugs with antispasmodic and myotropic action (marigold flowers, marsh dried flowers).

Symptomatic phytotherapy is aimed at: normalization of digestion and increase in the formation
of mucus (marigold flowers, plantain leaves).

Based on the frequency of references in the literature of medicinal plant raw materials with the
actual types of action for the above pathologies for further research and development of the drug were
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taken: marigold flowers, plantain leaves, marsh dried flowers, coriander seeds, sea buckthorn fruits.
Based on the analysis of literature data, a selection of medical plant material species with appropriate

pharmacotherapeutic effects required in the treatment of peptic ulcer and duodenal ulcer [19] (Table 1).
Research of quality indicators of raw materials is an important stage of drug development, as a
result of which the studied drug is developed, the process of identification and unification takes place.
That is why the necessary stage of development and research of the collection is the identification and
determination of quality indicators of the components that are part of it. The results of tests of medical
plant materials, which were conducted according to the methods of the State Pharmacopoeia of Ukraine

(SPhU) (Table 2) [22].

Table 1
The choice of components for the anti-ulcer collection of medical plant materials
Pharmacological properties Medical plant materials References
Mucus-forming marigold flowers medicinal, plantain | [20]
leaves large
Myotropic, antispasmodic marigold flowers medicinal, dried marsh | [21, 20]
grass
Anti-inflammatory plantain leaves large [21, 20]
Wound healing sea buckthorn fruits, marigold flowers | [21, 20]
medicinal, plantain leaves large
Antiulcer coriander seeds, dried marsh grass [20]
Vitamin sea buckthorn fruits, marigold flowers | [21, 20]
medicinal
Table 2
Research of medicinal plant materials for the developed collection (n =5, P = 95%)
Medicinal plant Indicators, dimension Research results | Norm for
materials SPhU
Marigold Weight loss during drying, % 10,2+0, 1 not< 12,0
Flowers Common ash, % 75+0,2 not<10,0
Ash insoluble in HCI, % 2,7+£0,3 not<5,0
Plantain leaves Weight loss during drying, % 11,70, 1 not < 14,0
Common ash, % 15,5+0,2 not < 20,0
Ash insoluble in HCI, % 32+0,3 not < 6,0
Sea buckthorn Weight loss during drying, % 68,1 +£0, 1 not < 87,0
fruits Common ash, % 0,2+0,2 not<1,0
Ash insoluble in HCI, % 1,2+0, 1 -
Coriander Weight loss during drying, % 8,1+0,1 not < 10,0
fruits Common ash, % 53+0,3 not < 8,0
Ash insoluble in HCI, % 1,1+£0,1 -
Marsh cudweed Weight loss during drying, % 11,1+£0,1 not < 13,0
grass Common ash, % 15,7+0,3 not < 20,0
Ash insoluble in HCI, % 43+0,3 not < 10,0
Notes: "-" - values are not given

The study of the collection of antiulcer with the naked eye shows that the collection is a mixture
of inhomogeneous particles of light yellow with orange, light yellow, orange-yellow, bright yellow,

green, greenish-gray, reddish-black, brown-red, dark- brown, black specks. The results of morphological
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and anatomical study of medicinal plant raw materials included in the antiulcer collection are given in

Table 3.

Table 3

Identification of medicinal plant raw materials that are part of the developed collection

2. Parts of tubular flowers, orange-yellow, bright
yellow.
3. Pieces of leaves wrapped in green, greenish-

gray.

Medicinal plant Identification Diagnostic characteristics,
materials
Marigold 1. Ligulate flowers lanceolate with a curved short-
Flowers tube.

Plantain leaves

1. Scraps of green leaf, brown-green color with
pronounced veins on the underside of the leaf.
2. Prominent two or three-celled veins.

Sea buckthorn | 1. Pieces of bright yellow, yellow-orange fruit that
Fruits leave greasy marks on the paper.
2. Pieces of seeds of gray-black, black color.
Coriander 1. Pieces of fruit spherical, yellowish-brown or
Fruits grayish-brown.

2. A pronounced diagnostic sign is noticeable
straight and tortuous ribs.

Marsh cudweed
grass

1. Pieces of leaves, stems, inflorescences gray-felt-
pubescent, with yellowish patches of flowers.
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At research of collecting an antiulcer under a magnifying glass and a microscope it is visible:
pieces of reed flowers of a lanceolate form, orange, yellow, light yellow color, with the bent short-filled
tube; parts of tubular flowers, orange-yellow, bright yellow; pieces of green, greenish-gray wrapper
leaves (marigold flowers); scraps of green, brown-green leaves with pronounced veins on the underside of
the leaf (plantain leaves); pieces of leaves, stems, inflorescences gray-pubescent, with yellowish streaks
of flowers (dried flowers); pieces of bright yellow, yellow-orange fruits that leave greasy marks on the
paper, pieces of gray-black, black seeds (sea buckthorn fruits); pieces of fruit spherical, yellowish-brown
or grayish-brown, sometimes with visible from the surface alternating straight and tortuous ribs
(coriander fruit).

Thus, the consideration of medicinal plants used in the treatment of diseases of the
gastrointestinal tract, from the standpoint of the relationship "biologically active compound -
pharmacological activity" taking into account complexity of therapeutic action of medicinal plant
materials allows to carry out rational phytotherapy.
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DEVELOPMENT OF A PHYTOMEDICINE FOR GASTRIC ULCER TREATMENT
I. S. KONOVALENKO, T. YU. PAKHOMOVA, L. 1. VISHNEVSKA
National University of Pharmacy, Kharkiv, Ukraine
ABSTRACT

Phytomedicines taken «per os» work by medical act in the place of delivery. Phytopharmaceuticals reveal
total therapeutic effect, in which necessarily highlighted the main pharmacological activity. By the way, it is very
important to show such characteristics of phytomedicines as the mildness of phytopharmaceutical activity, ability to
prolongation of the therapeutic effect of synthetics medicines. Special significance of medicinal plants is relative
safety that is very actual in long-term using for chronic diseases. In the light of above, we can identify the most
important group of medicinal plants, which are used in the treatment of diseases of the digestive system: anti-
microbial, anti-inflammatory, enveloping, regenerating (anti-ulcer, wound healing), spasmolitic, cholagogue,
laxative, astringent, hemostatic, hepatoprotective and bitterness. Based on the frequency of references in the
literature of medicinal plant raw materials with the actual types of action for the above pathologies for further
research and development of the drug were taken: marigold flowers, plantain leaves, marsh dried flowers, coriander
seeds, sea buckthorn fruits.
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USE OF HERBACEOUS PLANTS, FRUITS AND BERRIES GROWING IN IMERETI FOR THE
PRODUCTION OF AROMATIC DRINKS
TKEMALADZE G. DEMETRASHVILI M.
Georgian Technical University
ABSTRACT

With the rapid development of household and medicinal chemicals, in some cases, serious negative
consequences are being observed. Toxic substances start to accumulate inside human body and damaging internal
organs. medicinal plants based tinctures are the foundation of traditional medicine and are widely used to expel
unwanted toxins from the human body.

In the agro-ecological environment of Imereti, the fruits of naturally growing herbaceous plants, as well as
fruits and berries, are characterized with high biological properties. They are an important natural source of
antioxidants, essential amino acids, micro and macro elements. The study used the following raw materials to make
flavored wines: Leonurum, Lemon balm, Perforate St John’s-wort, Hawthorn, Elecampane, Calamus medicinal
plant, Dogwood, Raspberry etc.. It has been shown that the use of alcohols of red and white varieties of Saperavi,
Pino and Rkatsiteli grapes, in Georgia-studied production of flavored drinks, gives the best taste, pleasant aroma and
attractive appearance to the new product.
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THE ROLE OF PHYTOTHERAPY IN THE PREVENTION AND TREATMENT OF PEDIATRIC
DENTAL DISEASES
IRMA KHUJADZE
Akaki Tsereteli State University
ABSTRACT

In conclusion, it should be noted that today in the pharmaceutical market there are numerous phyto-
medicines that are prescribed for the treatment of dental diseases. They are supplied in different forms, such as
mouthwashes, tinctures, aerosols, ointments, etc. When choosing and using them in pediatric dentistry attention
should be paid to the teqnology of their reception. The appointment of efektiv treatment depends on the exact
technology of reception.
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INSECTS AS A SOURCES OF MEDICINES
NATALIA MANDARIA
Akaki Tsereteli State University
ABSTRACT

The idea of creating new antiviral and anticancer drugs is based on the use of various living organisms,

especially insects, in particular their immune system. Scientists see insects as a great resource for creating future
antiviral and oncological drugs.
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TANNIDS AND THEIR HEALING SUBSTANCES IN THE FLORA OF IMERETI
DZOTSENIDZE NINO
Akaki Tsereteli State University. Kutaisi. Gaorgia
ABSTRACT

Tannids are polyphenolic compounds of natural origin.Tannids that are easily hydrolyzed by acids, bases
and enzymes are called hydrolysable. While those who experience a tendency to polymerize-polymerizable. The
source of tannins in the plants is carbohydrates. In plants tannins are obtained by dissolving in cell sap.Localizes in
the cochlea , skin cells, parenchyma of condustive bones. Raw materials containing taninsare effective in diseisesof
the gastrointestinal tract, characterized by antiseptic and hemostatis action. Plants cotaining tannins are: Quercus
imeretina, Sanguisorba officinas, Potentilla erecta, Vaccinium myrtillus, Alnus incana, Punica granatum.
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METHODS FOR DETERMINING THE ANTIMICROBIAL ACTIVITY AND PURITY OF GREEN TEA
EXTRACT FOR USE IN THE TREATMENT OF INFECTED WOUNDS
TAMAR KHUTSIDZE
Akaki Tsereteli State University
ABSTRACT

In order to treat infected wounds, in the ecologically clean region of Georgia, a relatively inexpensive raw
material of green tea was selected, and methods for obtaining an extract from this raw material were also
determined. The extract has been studied chemically. In order to use this extract for the treatment of infected
wounds, at the initial stage of the study, we determined the method of parameters for sterilizing the extract using an
autoclave, model HS-5020G.

At the first stage of the study, we determined the purity of the solution sterilized under different atmospheric
pressure for different periods of time. The highest degree of sterility was exhibited by the green tea extract sterilized
under atmospheric pressure for 30 minutes. The purity of this extract was determined on two soils prepared in
advance on a petri bowl - blood and mesopatamia agar by inoculation and microscopic examination of the result
obtained. By selecting the sterilization parameters, as well as microbiological studies, the complete sterility of a
20% green tea extract sterilized in a hermetically sealed glass vessel under 2 atmospheric pressure was established
for 30 minutes.

At the second stage of the experiment, the antimicrobial activity of sterile green tea was determined - a
preparation obtained by sterilization under 2 atmospheric pressure for 30 minutes. This drug was applied with the
help of discs to Staphylococcus aureus, artificially grown on blood and mesopatamia agar. By visual observation, it
was found that bright layers appeared in the radius of the disks and under them.

At the third stage, microscopic examination of the bright layer formed around the pathogenic microbe, it was
found that there was no pathogenic microbe in the bright layer - Staphylococcus aureus.

The study established the parameter of the microbiological method, which determines the purity and sterility
of a 20% extract of ecologically pure green tea. Accordingly, the microbiological study determined the antimicrobial
activity of this drug against a conditional pathogenic microbe, namely, Staphylococcus aureus (Staphylococcus
aureus).
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WINE AS A MEDICAL PRODUCT
SORDIA E., KVARTSKHAVA G.
Georgian Technical University
ABSTRACT

According to the medical history, wine was invariably included as a form of therapy. However, it is
,»Qvevri“ wine that is distinguished with its high bioenergy, dietary and curative qualities.

Our wine research focus was a phenolic compounds quercetin which is considered to be a prevention
against the deceases such as cancer, lungs and cardiovascular malformation. Antioxidant effect of the quercetin
plays a significant role in the prevention as well as treatment.

We have determined antioxidant resveratrol in the wine which has curative powers reducing the growth of
cancer. Based on the research, the people regularly consuming the wine, rich in antioxidant reserve role, are less
prone to cardiovascular malformation.

Overall, wine is rich in the substances which has a positive effect on health.
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TREATMENT OF LIVER DISEASES IN FOLK AND SCIENTIFIC MEDICINE: SIMILARITY AND
DIFFERENCE
NANA JIKIA, IRINE PKHAKADZE, KETEVANI GABUNIA
AKAKI TSERETELI STATE UNIVERSITY. FACULTY OF MEDICINE. KUTAISIL
ABSTRACT

Liver diseases were of great interest for many scientists in the past and it has great value as well nowadays.

The aim of our research work is to represent those approaches and applied recipes for liver treatment
described in folk manuscripts and old medical books (karabadins). While working on these materials the most
interesting and deserving to be noticed are the introductions of the books with great respect to God and healers'
deep belief to be assisted by Him in their profession. Old medical books (Karabadins) draw the readers' attention
by old Georgian language so unfamiliar for us nowadays.

The research work shows certain similarities in describing characteristics of these diseases as well as in
reviewing of relationship between healers and patients.

Studying folk medical experience and their scientific examination are sure to help people with medical
professions in their successful fight against many diseases and among them against liver diseases.
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IN SILICO PREDICTION OF PHYSICAL, CHEMICAL AND
BIOPHARMACEUTICAL PROPERTIES OF THIOCTIC ACID

INNA KOVALEVSKA, OLENA RUBAN
National University of Pharmacy. Department of Industrial Technology of Drugs. Kharkiv,
Ukraine

To determine the possible behavior when interacting with excipients and the human biological
environment, the properties of thioctic acid were predicted by searching for quantitative structure-activity/structure-
property ratios using ChemAxon, ChemBioOffice 2010 sofiware. Thioctic acid complies with Lipinskr's "rule of five"
and can be used for oral administration: the molar mass does not exceed 500, it has in its structure not more than
10 H-bond acceptors and rotation connections, not more than 5 H-bond donors, logP is not more than 5. Calculated
Structural-Molecular descriptors such as constitutional, geometric, topological, and quantum-chemical allow
concluding that it is advisable to create a complex of thioctic acid with a high-molecular carrier, which will ensure
its stability and predicted permeability to various parts of the gastrointestinal tract.

Introduction and aim: an alternative to experimental research methods for determining the
physicochemical and biopharmaceutical properties of substances is the methodology of QSPR
(Quantitative Structure-Property Relationship) and QSAR (Quantitative Structure-Activity Relationship).
To establish the structure-property relationship, descriptors such as molecular weight, polar surface area,
solvent surface area, number of H-bond donors and acceptors, and so on are used. Despite very significant
differences in the algorithms of different software, the general methodological prerequisite for
QSAR/QSPR studies is the assumption that there is an objective existence of a relationship between the
structure of a substance expressed using descriptors and its chemical properties and biological activity.

Research methodology: the main directions in each method of analyzing the structure-
properties relationship are to determine the indicator to be investigated and describe the structural
parameters (descriptors) of the d; object. ChemAxon, ChemBioOffice 2010 software was used to find the
structure-activity/structure-property relationships of thioctic acid using the following descriptors: electron
effects that affect the ionization or polarity of the substance, steric features of the structure that play an
important role in assessing the strength of binding to a biotarget, lyophilicity, which characterizes the
ability of an API to pass membrane cells — permeability.

Results and implications: the solubility of the active pharmaceutical ingredient is the main
factor in predicting the bioavailability of the product, being developed. Its quantitative indicators are the
dissociation constant (pKa), logarithms of distribution in the octanol/water system in ionized (logD) and
non-ionized form (logP).

Most APIs are weak acids or bases, so they can exist in both ionized and non-ionized forms. The
hydrogen index of the medium controls the ratio of ionized/non-ionized forms of the substance along the
gastrointestinal tract and, consequently, absorption. The relationship between ionization and oral
absorption is that non-ionized molecules are more permeable than ionized molecules, and therefore the
non-ionized state is the defining form for passive diffusion. The degree of ionization of a molecule at a
particular pH can be determined using the acid dissociation constant pKa, which is a critical parameter in
determining the properties of the API. The dissociation constant is an indirect indicator of the lyophilicity
of a substance because there is no constant value of the hydrogen index in the body and its consideration
is important when predicting the behavior of the active pharmaceutical ingredient in vivo.

The pKa of thioctic acid has a value of 4.52, which indicates the strong acidic properties of the
molecule. With an increase in the value of the hydrogen index above 4.5, thioctic acid is in a dissociated
state. As the pH increases, the hydrophilicity increases significantly. This makes it possible to predict a
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low degree of intestinal permeability. The obtained data indicate that TA at physiological pH values is
completely ionized and therefore is practically not absorbed by diffusion, but is transferred by active
transport or filtration.

The absorption and distribution of xenobiotics in organs and tissues is always associated with the
transport of its molecules through barrier membranes, which is characterized by an isoelectric point. It
corresponds to the pH of the solution at which the concentration of positive and negative charged ions is
the same. This indicator directly correlates with the dissociation constant.

According to the results of the study, it was found that the isoelectric point has the following
values for physiological pH values: 1,2 —-0,001; 4,5 - -0,487; 6,8 —-0,995. At PH 1.7, thioctic acid has
limited diffusion, which reduces solubility. The result obtained may indicate poor solubility of the API in
the stomach. The choice of excipients when developing the composition of medicines with thioctic acid
should be based on the fact that they should not reduce the pH of the medium. As the pH increases,
thioctic acid molecules form a stable dispersion, which contributes to an increase in TA solubility and a
decrease in lyophilicity. The data obtained confirm the logD calculation.

Lyophilicity is one of the factors of intestinal absorption. Its main indicator is the distribution
coefficient (log P), which depends on the interaction degree of inter- and intramolecular forces of the
functional hydrophobic and hydrophilic groups of the molecule. For a complete picture of the lyophilicity
of a substance, the logD value is used, which is calculated for a specific pH and takes into account the
dissociation constant of the substance.

The following logD values for physiological pH values have been determined: 1,2 —2,114; 4,5 —
1,824; 6,8 - -0.141. The results obtained indicate unsatisfactory bioavailability of thioctic acid in the
lower gastrointestinal tract. The calculated log P is 2.11, which indicates possible spontaneous penetration
through biological membranes.

Most methods used in silico calculate the eigenvalue of solubility for each API in the form of the
solute concentration that is in equilibrium with the solid phase when dissolved.

From the obtained data, it can be concluded that the maximum solubility value of API is at pH
7.2 and is logS=0 (266.32 mg/mL). At physiological values of the hydrogen index in the stomach, thioctic
acid has practically no solubility. Thus, the LogS value is in the range of -2.93 — 2.79, which is 0.242
mg/mL — 0.314 mg/mL. The results obtained correlate with the calculated logD and logP values and
suggest a low degree of oral bioavailability of thioctic acid.

Also, to establish the composition-structure relationship, topological descriptors are used,
which characterize both the chemical and geometric properties of a substance. A significant role in
determining the structure of a substance is played by the value of the topological surface, which correlates
with the value of solubility and indicates the degree of interaction with the solvent due to the formation of
bonds, their angle, and changes in the surface geometry. Semi-empirical calculations of modeling the
thioctic acid structure under energy minimization conditions were performed to find the transition state
and change the surface value available for the solvent. Calculations were performed considering the
radius of water molecules (1.4 A).

Visualization of this descriptor makes it possible to observe the presence of an increase in the
degree of curvature of the solid sphere of the dissolved thioctic acid molecule, which is available for the
solvent. The obtained data indicate a possibly higher solubility of the TA molecule at different dissolution
conditions. This finding confirms the presence of undivided electron pairs (Ip) and changes in binding
angles. The structure of the molecule becomes less rigid, which facilitates the increase in the dissolution
degree.

According to the calculated structural and molecular descriptors such as constitutional (number of
atoms, their types), geometric (surface, volume), topological (binding indices), and quantum-chemical

52



THE II INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
‘-Nﬁ I 5dAGMSFMIBOL) 53IGENTA)-3BSIBO3 IR0 06 IAH6IB-3(M6BIMIGG0S
sy 0156533RA(M3I BO@3SB0S — 8IBG60IGIdS RS 3@OIBH0IS

(dipole moment, polarity, energy), which are components of the Lipinsky's rule and the Wiener index, it
is possible to conclude of unstable behavior at the time of passage through the gastrointestinal tract and
the possibility of changing its physicochemical properties by changing the thermodynamic conditions for
obtaining the drug.

Conclusion: thus, the results obtained allow us to conclude on the advisability of changing the
physicochemical properties of thioctic acid in order to ensure its stability and predicted permeability to
various parts of the gastrointestinal tract.

Keywords: thioctic acid, structural parameters, physical and chemical properties
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DEVELOPMENT OF TECHNOLOGIES AND FORMULATIONS OF CARICA PAPAYA PROTEASE
LIPOSOMES
D. LAGAZIDZE, M. ORJONIKIDZE, G. TSAGAREISHVILI, L. NADIRASHVILI, G. ERKOMAISHVILI
Thilisi State Medical University, Iovel Kutateladze Institute of Pharmacochemistry
SUMMARY

"Karipazim" - an original medication of the TSMU I. Kutateladze Institute of Pharmacochemistry is
successfully being used to treat maladies of the musculoskeletal system (spinal hernia).

The active component of Karipazim - a complex of enzymes derived from the milky sap of unripe fruits of
the Papaya plant (Carica papaya) — papain is known to have a fibrinolytic, edematous and anti-inflammatory
activity, but also shows a variety of adverse side effects such as allergies, rapid elimination, rapid inactivation in
physiological conditions, a difficulty in local concentration build up and so on.

In order to overcome this problem a laboratory technique for obtaining papain-containing liposomes by the
method of phospholipid shell hydration has been developed; based on natural phospholipids: cholesterol, soy and
lecithin.

The ratio of membrane components and papain was determined as well as the qualitative parameters of
liposomes (D- 192.6 nm ; PDI- 0.308 ; zeta-potential - (- 36.3+ 4,7) and the average efficiency of papain
incorporation (70-80%).
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SOME ISSUES RELATED TO THE DEVELOPMENT OF CREAM FOR
ACNE SPOT TREATMENT

CHUBINIDZE N.Z.!, BASHURA A.G.>, ABULADZE N.B.', ALAVIDZE N.,
TAVICH P.A. "*
' Akaki Tsereteli State University. Kutaisi. Georgia
*National University of Pharmacy. Kharkiv. Ukraine
Thilisi State Medical University I. Kutateladze Institute of Pharmacochemistry. Thilisi.
Georgia

Acne is the most common skin disease not only in the United States, but also in a number of other
countries, and it strikes up to 80% of the population at some point in their life. To date, there are widely used the
active cosmetics applied point-by-point to the problematic skin areas, contributing to their early recovery.

The purpose of our study was to develop the remedy for acne spot treatment in the form of cream, using
active pharmaceutical ingredients mostly of natural origin.

We identified the active pharmaceutical ingredients of cream. Based on the composition of the active
substances and the purpose of cream, we chose an emulsion base and determined its components and their
quantities.

A pharmaceutical study of a number of properties of the cream was carried out, as well as an allergy test
on volunteers.

The results obtained allow us to continue work on improving the formulation and further pharmaceutical
study of developments for acne spot treatment.

The Global Burden of Disease Study 2010 found that acne vulgaris (henceforth acne) is the
eighth most common skin disease, with an estimated global prevalence (for all ages) of 9.38%. In
different countries and among different age groups, the prevalence of acne varies, with estimates ranging
from 35% to close to 100% of adolescents having acne at some point. Acne is the most common skin
disease not only in the United States, but also in a number of other countries, and it strikes up to 80% of
the population at some point in their life [1-2].

To date, there are widely used the active cosmetics applied point-by-point to the problematic skin
areas, contributing to their early recovery.

The purpose of our study was to develop the remedy for acne spot treatment in the form of
cream, using active pharmaceutical ingredients mostly of natural origin.

Based on the composition of active substances and the purpose of cream, we have chosen an
emulsion base that contained: distilled monoglycerides (which are both an emulsifier and a stabilizing
substance), cetyl palmitate (with its properties, it is an analogue of animal spermaceti, without natural
impurities), stearin (an emulsifier and stabilizer), Carbomer 940 (stabilizer, gelling agent), methyl and
propyl esters of gallic acid, and desalted water.

As active pharmaceutical ingredients, there were used: acids - salicylic, lactic, glycolic, mandelic;
dry extracts of aloe leaves, chamomile flowers; essential oils of eucalyptus, tea tree; and also -
chlorhexidine bigluconate, medical sulfur, zinc acetate mixed with zinc oxide (in equal amounts); sea
buckthorn oil.

As is known, cosmetic creams are classified into emulsion, fat- and gel-based creams. By the type
of the emulsion, emulsion creams are classified into water/oil, oil/water and mixed creams. Fat-based
creams are composed of fatty components and special additives. Gel-based creams are the colloidal
systems containing water, fat emulsions, special additives and gel-forming components. We used for the
study the standard that applies to cosmetic creams, gel-based creams and other similar products intended
for skin-care [3].

A physical form of the drug dosage form being developed is an indiscrete mass that does not
foreign matters. The color is white with a yellowish-reddish tinge. It smells like a fragrance component. A
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mass fraction of water and volatile substances is not less than 75%. The stability of the emulsion was
determined in accordance with GOST 29188.3 (State Standard) [4]. When determining the colloidal
stability after centrifugation in the test tubes, no separation of water or oil phases is observed. When
determining the thermal stability, after the aging of cream in a test tube at a temperature of 40-42 °C, no
separation was observed as well for 24 hours.

Additionally, the following studies were conducted: the spread test was carried out according to
the methodology [5]. By the formed spots (45 -55 mm), the cream must be quite easily applied onto the
skin. More study is planned on the osmotic properties of cream, its stability during storage, shelf life and
SO on.

When spreading cream onto the inner flexura of the elbow joint of the volunteers twice a day
within 5 days, no allergic reactions were observed. Volunteer tests are still ongoing.

The results obtained allow us to continue work on improving the formulation and further
pharmaceutical study of developments for acne spot treatment.
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PRODUCTION OF BIOLOGICALLY ACTIVE DRY TOMATO PRODUCTS
MALKHAZI MIKABERIDZE, MARIAMI MIKABERIDZE
Akaki Tsereteli State University. Professor. Kutaisi.
Akaki Tsereteli State University. Student. Kutaisi
ABSTRACT

This work is dedicated to the use of infrared energy in the production of dry tomato products. We have
developed a technological scheme for the production of dry tomato products; Have been established optimal modes
of thermal processing (drying) of tomato raw material with infrared (IR) energy; The expediency and prospects of
heat treatment (drying) of tomato raw materials in the field of infrared rays are substantiated.
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RESEARCH OF RHEOLOGICAL PROPERTIES OF SEMISOLID
DOSAGE FORMS

KUKHTENKO H. P., KUKHTENKO O. S., SAIKO I. V., KRAVCHUK V. V.
National University of Pharmacy, Kharkiv, Ukraine

Rheological studies form the basis of the pharmaceutical development of semisolid medicines and the
substantiation of parameters of their technological process. The combination of rheological parameters allows
characterizing the samples under study in terms of their consistency properties, as well as studying the degree of
their mechanical destruction and deformation under the influence of destructive factors. These parameters allow
assessing consumer properties (spreadability, tube extrusion), mechanical stability, and safety at storage.

Introduction. The State Pharmacopoeia of Ukraine defines semisolid medicinal products (SSMP)
as semisolid dosage forms (SSDF) with specific rheological attributes at a set temperature: a non-
Newtonian flow type, a certain structural viscosity, pseudoplastic (or plastic), and thixotropic properties.
The combination of these properties can be determined using rheoviscometers, which operation is based
on the gradual destruction of a SSDF structure with subsequent restoration.

Comprehensive rheological studies are necessary for [1, ]:

- development of the optimal composition of a SSMP (evaluation of the effect of excipients on the plastic-
viscous properties of systems);

- development of production technology (system behavior during mixing, dispersion, deaeration);

- selection of transportation and packaging conditions (the behavior at the transfer of the SSMP, filling in
tubes);

- evaluation of consumer properties (squeezing out of the tube, stability, spreadability, softness, and
tenderness of the sensation on the skin, prevention of an arbitrary flow out of the tube);

- system stability assessments (long-term storage stability, transport stability).

Purpose of research. To investigate the rheological (viscoelastic or structural-mechanical)
properties of semisolid medicinal products, made on various carrier bases.

Materials and methods of research. The objects of the study were semisolid medicinal
products, manufactured by the chemical and pharmaceutical plant "Krasnaya Zvezda" ( Kharkiv) and
different in dispersion medium (carrier base):

- "Hyoxyson” ointment, the base consists of mineral oil and yellow soft paraffin;

- "Prednisolone" ointment, base-glycerin, soft yellow paraffin, purified water, stearic acid, emulsifier No.
1;

- "Diclofenac 1%" gel, base-glycerin, mineral oil, carbomer, polyethoxylated hydrogenated castor oil,
15% ammonia, 96% ethanol, purified water;

- "Thiotriazolin" gel, base — methylcellulose, glycerin, water;

- "Laevomekol" ointment, base-polyethylene glycol 400, and polyethylene glycol 1500.

The rheological (structural and mechanical) properties of the samples were determined using a
rotary viscometer "Rheolab QC" (Anton Paar, Austria) with coaxial cylinders C-CC27/SS, which meets
the requirements of the ISO 3219 standard. Rheological parameters were studied at a temperature of
2540.5 °C.

The experiment was controlled using the RheoPlus software. Plotting of the rheological curve was carried
out in three stages: a) linear increase of the shear rate from 0.1 sec” to 350 sec”, with 115 points of
measurement and point measurement duration 5 sec; b) constant shear at a shear rate of 150 s, one
measurement point of 5-sec duration; c) a linear decrease in shear rate from 350 sec” to 0.1 sec”, with
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115 points of measurement and measurement point duration of Ssec.

Using the Casson's mathematical model, the system flow point and "viscosity at infinite shear
rate" have been determined.

The study of thixotropic properties was carried out in three stages: a) a constant shear at a rate 1
sec”', 5 points of measurement, duration of measurement point 5 sec; b) a constant shear rate of 150 sec ',
50 points of measurement, duration of a measurement point 1 sec; ¢) constant shear rate of 1 sec”, 250
points of measurement, duration of a measurement point 1sec.

Results and conclusions. All the SSDF samples under study, except for the "Thiotriazolin" gel,
had a plastic flow type, i.e. for the system to flow, it is necessary to achieve a certain yield stress
expressed in the shear rate. During the increasing shear rate, a stress emerges within the system,
counteracting the shear; the shear stress at which the system begins to flow is called the yield point (Fig.
1,2).

The yield point, calculated by Casson model for ointment "Hyoxyson" - 227,6 Pa, for ointment
"Prednisolone" - 123,19 Pa, for ointment "Laevomekol" - 60,59 Pa, gel "Diclofenac 1%" - 68,29 Pa, gel
"Thiotriazolin" - 0.35 Pa, the gel "Troxerutin" - 67,61 Pa. The higher the value of the yield point is, the
more force must be applied to the tube to squeeze out the ointment, but at low values, spontaneous
leakage from the tube can be observed. Thiotriazolin gel has a pseudoplastic flow type, the yield point has
a low value, which indicates a spontaneous flow process (Fig. 4, 5) [1, 2, 3, 4, 5].

Prednisolone

tau0 = 123,19 Pa; eta_inf = 0,33594 Pa's; p = 2
—A— 1 Shear Stress

Diclofenac 1%

tau0 = 68,299 Pa; eta_inf= 0,7612 Pa's; p = 2
& <t Shear Stress

Thiotriazoline

tau0 = 0,35878 Pa; eta_inf = 2,3053 Pa's; p = 2
-8~ ¢ Shear Stress

Hyoxysone

tau0 = 227,6 Pa; eta_inf = 0,59841 Pa's; p = 2

-~ ¢ Shear Stress

Levomekol
tau0 = 60,596 Pa; eta_inf= 1,0636 Pa-s; p = 2
-O— 1 Shear Stress

Troxerutin

] ] | ] ] ] ]

0
0 50 100 150 200 250 300 350 s 400 WO=EIeeeceni=0mzpasp=2

¥ 1 Shear Stress

Shear Rate y
Fig. 1 rheological flow Curves of the studied samples of semisolids

Many models, describing the rheological curve, assume that the viscosity tends to a constant limit
value at high shear rates. This is why it is often referred to as "viscosity at infinite shear rate". The
calculated "viscosity at infinite shear rate" is equal To 0.59 Pa * sec for Hyoxyzone ointment, 0.33 Pa*sec
for Prednisone ointment, 1.06 Pa*sec for Laevomekol ointment, 0.76 Pa * sec for Diclofenac 1% gel,
2.30 Pa * sec for Thiotriazoline gel, and 0.26 Pa * sec for Troxerutin gel.

As can be seen from the results, the "Thiotriazoline" gel has the highest value of "viscosity at
infinite shear rate" at low values of rheoparameters, which characterizes it as a strong system.

During the study of the rheological type of flow the ascending and descending curves are plotted,
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the ascending characterizes the behavior of the system at increasing speed of destruction, descending one
characterizes its recovery at a decreasing speed. The area enclosed between the ascending and descending
curves is called the hysteresis area. The value of the hysteresis loop area has a twofold meaning: on the
one hand, the smaller its value, the faster the system is restored after destruction, which guarantees its
stability during processing, and on the other hand, the larger it is, the better the spreadability, i.e. the
ability of the semisolid to be distributed on the skin surface, occupying a larger area, the larger the area of
the hysteresis loop (Fig. 2) [1, 2, 3, 4, 5].

Prednisolone 1

—&— 1 Shear Stress
Diclofenac 1% 1

& t Shear Stress
Thiotriasoline 1

-®— ¢ Shear Stress
Hyoxysone 1

- 1 Shear Stress
Levomekol 1

-O— 1 Shear Stress

Troxerutin 1

—%- 1t Shear Stress
0 % % % % % % %
0 50 100 150 200 250 300 350 1/s 400 N
. _— Anton Paar
Shear Rate y \
Figure 2. Dependence of the shear stress (t, PA) on the shear rate (], s'l)
1000

Pa-s Levomekol
-O- n Viscosity

Diclofenac
100+ & q Viscosity

Thiotriazoline

* -8 1 Viscosity

Troxerutin
n - n Viscosity

Prednisolone
10+

—A— 1 Viscosity

Hyoxyzone
- n Viscosity

1 t } } } } } }
0 50 100 150 200 250 300 350 s 400

A A
. _—p Anton Paar
Timet —» )

Fig. 3 Three-interval test for studying the thixotropic properties of the studied samples of semisolids

The calculated value of the hysteresis loop area is 42006 Pa/s for Hyoxyzon ointment, 25438 Pa/s
for Prednisolone ointment, 28011 Pa/s for Lacvomekol ointment, 1380 Pa/s for Diclofenac 1% gel, and
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920 Pa/s for Thiotriazoline gel. The data demonstrate that for ointments made on a hydrophobic basis, a
larger area of the hysteresis loop is characteristic, while for gels, regardless of the nature of the gel-
forming agent, a small area of the hysteresis loop is characteristic.

The study of thixotropic properties is performed under shear conditions with a constant rate,
which is a criterion of difference from the study of the flow curve, where the shear rate is increasing [1, 2,
3,4, 5]. The studied samples after the destruction at a constant rate of 150 s for 50 s restore the structure
in different ways, thus, the gels " Diclofenac 1%" and "Thiotriazoline" restore the viscosity by 95.22%
and 97.11%, respectively 10 sec after removing the shear rate and 97.12% and 98.30, respectively, after
60 sec. Levomekol ointment restores the structure to a lesser extent-15.26% after 10 seconds and 26.99%
after 60 seconds. Prednisolone ointment behaves radically differently, after 10 seconds the viscosity is
restored by 455.89% and after 60 seconds the viscosity is 116.62% (Fig. 3).

Conclusions. Thus, the study of the rheological properties of SSDF has both theoretical
significance and practical application of the research results in the development of the composition and
technology.
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EXTRACTS AS A COMPONENT OF MEDICINAL PRODUCTS

MATSIUK K., VYSHNEVSKA L., BUHAI A.
National University of Pharmacy, Kharkiv, Ukraine

Increased interest in drugs derived from medicinal plant raw materials (MPRM) is still observed
due to their effectiveness and safety. Medicinal plant raw materials contain a complex of biologically
active compounds (BAS) of various chemical structure and physiological action in a balanced and
harmonious combination, which allows to optimally influence all pathological links of the disease,
including chronic, i.e. long-term, course of the disease. The common molecular structure and high degree
of affinity of BAS plants and human tissues, as well as the similarity of many biochemical processes
occurring in their cells, provides a significant effect of phytomedicines on individual stages of
metabolism in cells without disrupting the natural course of physiological processes in the body.
Widespread use of MPRM is observed in Europe, Asia, America, despite the well-developed chemistry of
organic synthesis and the possibility of creating synthetic biologically active compounds, i.e. the
problems of extraction and increase the efficiency of extraction methods are relevant.

It is the extracts obtained from medicinal plant raw materials that are used in pharmaceutical
development both as intermediates and as final (finished) products. Total drugs are natural mixtures of
active pharmaceutical ingredients and ballast substances, the full qualitative and quantitative composition
of which is unknown. By extracting one or more substances from complex systems with a selective
extractant, it is possible to obtain quantified extracts in which the content of components or markers is
regulated within certain limits. The extractant is chosen depending on the mechanism and technological
features of the extraction process. It must be with low solubility in the original medicinal plant raw
materials, selectivity, i.e. the ability to extract from the source material only one component or group of
desired components.

MPRM mainly has several types of biological activity, each of which is associated with different
BAS groups, so the medical use of the same type of medicinal raw material may be different. When
extracting medicinal plant raw materials, mixed solvents (extractants) are often used to improve the
separation conditions.
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SPECIAL EFFECTS OF AZITHROMYCIN IN CYSTIC FIBROSIS PATIENTS
M. KANDELAKI, N. ALAVIDZE, L. GVARAMIA, N. TAVADZE
Akaki Tsereteli State University
SUMMARY

Macrolide azithromycin (an azalide with a 15-membered lactone ring) is recommended for the treatment of
CF (cystofibrosis) in P. aeruginosa - chronic colonization of the airways due to its antimicrobial and
immunomodulatory properties. In inflammation, the drug reduces the chemoattraction of neutrophils, suppresses the
expression of cytokines, reduces the microbial virulence and pathogenicity only with long-term treatment regimens
(no less than 6 months) and at low doses, which leads to an improvement in the quality and duration of life.
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STUDY OF COORDINATION COMPOUNDS OF BIOMETALS WITH
SOME DRUGS

ZHORZHOLIANI N.B*, AMIRKHANASHYVILI K.D.*, TSITSISHVILI V.G.§,
SOBOLEV A.N.**
*Petre Melikishvili Institute of Physical and Organic Chemistry, Ivane Javakhishvili Thilisi State
University, Tbilisi, Georgia
SAcademy Member, Georgian National Academy of Sciences; Petre Melikishvili Institute of Physical
and Organic Chemistry, Ivane Javakhishvili Thilisi State University, Tbilisi, Georgia
**University of Western Australia, Centre for Microscopy, Characterization and Analysis, Perth,
Australia

Among biometal-coordination compounds, complexes with anesthetics are significant: modern medicine
can’t be imagined without anesthetics; Transition metal complexes of Lidocaine , Novocain or Anesthezin with
general formula (ANSH),[MCI,] and M(ANS),CI, have been synthesized and characterized by chemical
composition, IR spectra, thermo-analytical and X-ray diffraction methods. In this work, new data on the molecular
and crystalline structure of the zinc complex of lidocaine- (LidH),[ZnCl,]. The single-crystal X-ray diffraction
characterization shows that the complex crystallizes in the monoclinic space group P2,/ ¢ with a = 8.8921(2), b =
19.2650(3), ¢ = 19.3211(3) A, B = 95.026(2), V = 3297.10(10) 4’, Z = 4, D, = 1.366 Mg/m’, and consists of the
ZnCl/ slightly distorted tetrahedral anion and two protonated cations of lidocaine LidH" in an outer coordination
field. In addition to the Coulomb attraction forces, the anion and cations are associated by two N—H--Cl hydrogen
bonds with participation of the amido nitrogen atoms, while the amino nitrogen atoms are involved in bifurcated
hydrogen bonds providing N-H-O stacks with neighbouring molecules and combining them in pairs
2[(LidH),ZnCl,]. Two amido nitrogen atoms and two chlorine atoms of each pair participate in the N-H-CI
hydrogen bonds with four adjacent pairs, arranging them into endless sheets lying in the bc crystallographic plane.

The diversity of structures and properties of the metal complexes and the possibility for their fine
tuning according to the target application is the key reason for the broad spectrum of their pharmaceutical
application in treatment of cancer, arthritis, hormonal and other diseases. The knowledge on the
properties of the essential and toxic metal ions allows for the positive influence on neurodegenerative and
cardio-vascular discases as well as for detoxification through  chelatotherapy. Because of that,
application of coordination compounds of various ions in the contemporary medicine is gaining
increasing popularity. This work  focuses on research (synthesis, physical-chemical properties and
structural analysis) undertaken over the past few decades which has sought to possess preclinical
pharmacological screenings like anti- microbial, anti-inflammatory and anti-tumor action of synthetic
transition metal complexes. It concentrates primarily on said metals, particularly
Co(ID),Ni(1I),Cu(II),Cr(III) and Zn(II) complexes and traces the pharmacological applications of these
coordination compounds. Anesthezin (Benzocaine, Ans) is one of the very first synthetic compounds used
as local anesthetics. It’s benzoate ester having 4-aminobenzoic acid as the acid component and ethanol as
the alcohol component. The presence of a nitrogen atom and oxygen atom of the carbonyl group
determines the donor properties of the ligand and its ability to complex[1-3]. Lidocaine (Lid*HCI) is the
most common and important local anaesthetic and antiarrhythmic drug [4-6]. The lidocaine base
C14H,,0N; is easily soluble in diethyl ether, but poorly soluble in water, and thus is used in form of water
soluble Lid*HCI. Despite the fact that the molecular mechanism of action of lidocaine and other local
anaesthetics upon the nervous system and contribution of the cell membrane to the process are still
controversial, the ability to hydrogen bond donation is essential to the action of local anaesthetics.
Novocain (procaine ,NoveHCI) is readily absorbed following parenteral administration and is rapidly
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hydrolyzed by plasma cholinesterase to amino benzoic acid and diethyl amino ethanol. A vasoconstrictor
may be added to the solution of Novocain to promote local hemostasis, delay systemic absorption and
increase duration of anesthesia. Spiral anesthesia with Nov is contraindicated in patients with generalized
septicemia: sepsis at the proposed injection site; certain diseases of the cerebrospinal system, e.g.
meningitis, syphilis and a known hypersensitivity to the drug, drugs of a similar chemical configuration or
amino benzoic acid or its derivatives [7]. To study the complex forming properties of ions of metals with
anesthetics the optimal conditions for their production in aqueous, ethanol-water and acetone-methanol
media are selected. According to the pH and the ratio of the components, complexes of the following
compositions were distinguished: (ANSH),[MeCl;JnH,O (1) and Me(ANS),CIy(2), were ANS-
NoveHCI, Lid*HCI or Ans,. The individuality of the obtained compounds is evidenced by microelement
analysis, measurement of the melting point and thermal stability. The complex forming properties of Co
(I), Ni (II), Zn (II), Cu (IT) salts and other biometals with anesthetic ligands was studied using IR spectra,
thermoanalytical TG-DTG / DTA, spectrophotometry and single-crystal X-ray diffraction methods.
Complex forming properties in the Fe(Ill) - Lid*HCI - NCS™ system was studied. The complex is
extracted with ether, isobutyl alcohol and chloroform. The best extract is chloroform, as it evaporates less.
Extracts containing only Cu (II), Co (II) and Fe (III) ions are the only colored ones from the tested
cations. Among them, the most sensitive are Fe (III) complexes. The structure of the compounds (1) is
proposed based on infrared absorption spectrum analysis and the literature data: In compounds, the
central ion coordination with acidoligands generates tetrahedral anion, while the ligands in the form of
protonated cations remain in an outer coordination field [8,9]. Comparison of the spectra of free ligands
and compounds (2) shows a shift towards lower frequencies of amide band I ([ C = O), towards higher
frequencies of amide band II, which is direct evidence of the presence of a coordination bond of the metal
with the CO group. In the spectrum of neutral complexes of lidocaine Me (Lid),CI,, the adsorption
bonds at 470.458 and 341.346 cm™ show that the ligand is coordinated with the metal via the nitrogen
atom [10].The disappearance of the band in the spectrum of the complex with a maximum at 2773 cm™,
which exists in the spectrum of the ligand, is associated with the stretching vibrations of methylene
groups located near nitrogen, which has a lone electron pair. This fact also shows that the metal is
coordinated with the nitrogen of the tertiary amino group. In the range 140-400 cm™: a band with a
maximum of 200 cm’', disappears and 3 new bands appear, corresponding to M-O and M-CI bonds.
Zinc(IT) complex of lidocaine was prepared in water-methanol solution with 1:2 molar ratio of the zinc
chloride (ZnCl,) and lidocaine (C,4H»ON, HCI'H,0). To avoid the hydrolysis of Zn(II) salt, 2-3 drops of
concentrated hydrochloric acid were added to the solution during synthesis. Colorless prismatic crystals
suitable for the X-ray measurements started to form after 4 days. The resulting crystals were washed with
ether and dried in air. The crystal structure of (LidH),[ZnCl,] was performed in an Oxford Diffraction
Gemini-R Ultra, Ruby CCD diffractometer. The structure was solved using SHELX1.2017/1 program
[11,12].The prepared compound has a molecular crystal structure of bis(lidocaine) tetrachlorozincate(Il),
the charge transfer complex, in which coordination of the Zn>" ion with four chlorine anions generates
slightly distorted tetrahedral anion ZnCl,*, while two protonated cations LidH" remain in an outer
coordination sphere (Fig. 1).

The single-crystal X-ray diffraction characterization shows that the complex crystallizes in the
monoclinic space group P2,/ ¢ with a = 8.8921(2), b = 19.2650(3), ¢ = 19.3211(3) A, = 95.026(2), V =
3297.10(10) A*, Z=4, D, = 1.366 Mg/m’, and consists of the ZnCl> slightly distorted tetrahedral anion
and two protonated cations of lidocaine LidH" in an outer coordination field. In addition to the Coulomb
attraction forces, the anion and cations are associated by two N—H:-Cl hydrogen bonds with participation
of the amido nitrogen atoms, while the amino nitrogen atoms are involved in bifurcated hydrogen bonds
providing N—H--O stacks with neighbouring molecules and combining them in pairs 2[(LidH),ZnCl,].
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Study of compounds is important not only for explaining biochemical processes in living organisms but
also for making of new therapeutic preparations.

Fig.1.Molecular structure of the (LidH),ZnCl, showing the atom numbering scheme.Displacement ellipsoid

are drawn at 50% of the probability level.
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STUDY OF COORDINATION COMPOUNDS OF BIOMETALS WITH SOME DRUGS
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**University of Western Australia, Centre for Microscopy, Characterization and Analysis, Perth, Australia
ABSTRACT

Among biometal-coordination compounds, complexes with anesthetics are significant: modern medicine
can’t be imagined without anesthetics; Transition metal complexes of Lidocaine , Novocain or Anesthezin with
general formula (ANSH),[MCly] and M(ANS),CI, have been synthesized and characterized by chemical
composition, IR spectra, thermo-analytical and X-ray diffraction methods. In this work, new data on the molecular
and crystalline structure of the zinc complex of lidocaine- (LidH),[ZnCI;]. The single-crystal X-ray diffraction
characterization shows that the complex crystallizes in the monoclinic space group P2,/ ¢ with a = 8.8921(2), b =
19.2650(3), ¢ = 19.3211(3) A, B =95.026(2), V = 3297.10(10) A’, Z = 4, D, = 1.366 Mg/m’, and consists of the
ZnCly> slightly distorted tetrahedral anion and two protonated cations of lidocaine LidH" in an outer coordination
field. In addition to the Coulomb attraction forces, the anion and cations are associated by two N-H:--Cl hydrogen
bonds with participation of the amido nitrogen atoms, while the amino nitrogen atoms are involved in bifurcated
hydrogen bonds providing N-H--O stacks with neighbouring molecules and combining them in pairs
2[(LidH),ZnCly]. Two amido nitrogen atoms and two chlorine atoms of each pair participate in the N-H--Cl
hydrogen bonds with four adjacent pairs, arranging them into endless sheets lying in the be crystallographic plane.

%000300) 1Y33IA6IRC)  3HI30HOBMS6  dOIRN0MEMS 3MB3RIFL65IGNT0L LTSRS
6. IMOIMK0S60, 3. 980MbO6ST3NR0, 3. BOGOI3OR0, S. LMIMKRI3N

3. 990708300l bsb. Bobo3MGO ©s MMYsbwo Jodool oblBoGYEO,
03569 %933b0830¢0l Lsb. MBI OLOL bsbgmdFoxm 1bogzgdloB B0, 180woLO, LodsHmggmem
Mgbonmdy

B53m™ddo s0figmomos sbglimgbon@mo 30M9g3s6MsE0ob d9dz3gero Ni (II), Co (II), Cu (II), Zn (II)-ob 3em-
60bs30Mwo b5gMmgdol dowgdol gm™mYd0,mol 1sgrdzguw b3 Hywol Fgsw-gmobmeol,ssgdmb-
d9mobmol  s@gdo  Lofgolo  3m83mbgbBgdol 1:2 ImwMo  mebsxzsMmEMdoLsl  bobomgbomgdwymos
(ANSH),[MeCl4JnH,0 (1) s M(ANS),CL, (2) $odob bsgtmgdo, bowsi ANS-crom3s0bol, begmzsobols 56
2bglmgBobol Immgzmess. 3md3ergdligdol BoBogMM-Jodow®mo m30Lgdgd0  Tgbfsgzwowos MIMIMYMS-
%3090, 0.§. L39dGHOMbiM30Mwo, X-ray oxMsd@mdg@m)wo d9;mmEgdom. ©sygbowos, Mmd 3ma-
3adbo gmedMwoon (LidH),ZnCly, 300bEswoBgds dmbmiwobanm bobambosdo, P2,/c LoghEoom xawe3-
8o 99990 356509GHO9d0m: a = 8.8921(2), b = 19.2650(3), ¢ = 19.3211(3) A, B = 95.026(2)°, V = 3297.10(10)
A’ Z=4, ©5 D, = 1.366 Mg/m’. 3:ma932900996 L6680 Zn™" 0mbo 3mm®obomogds woysbogdmsb
39009906210 560m60l ZnCl’ bsbom, bnwm Mo 36mEMboMd o 3s@ombo LidH" GBgds 3569 Logm-
mM0bs30M 39do. sbombo s 350m0mbo 8139 ©535300MGOMW0s JOHMTDJNMD JEMEMOL MMO SEHMIoLS
5 5000M X AMROL SBMEOL 5EHMIGOOL dmbsfowgmdoom fsmdmgdbowo yswdsweo ddgdom, OEMIs0-
Bol dmerg3merol dmdbogro xs330l 3mbxgmEmTs30s MHBONMB3gEYMRL Fosdmerg3me©o {gswdsrm®o
030U o63mgddbsls 5d0bm xmz0l 3OHMEMb0MHYdM0 sSBMEHOL 5GMALS S 39MdIMJLOMOL F5badsOL sEHmAL
dmOob.
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THE INFLUENCE OF COMPRESSION FORCE ON MECHANICAL AND
TEXTURAL PROPERTIES OF COMPRESSIBLE MEDICATED
CHEWING GUMS

YULIIA MASLII, TETIANA KOLISNYK, OLENA RUBAN
National University of Pharmacy, Kharkiv, Ukraine

The aim of the present study was to find out the influence of compression force on the mechanical and textural
characteristics of compressible medicated chewing gums with lysozyme hydrochloride and ascorbic acid. Four
batches of MCGs were obtained on a laboratory single-punch tablet machine with applying different forces, i.e., 5, 7,
10 and 15 kN. According to mechanical evaluation, resistance to crushing and friability of MCGs changed slightly
with increasing compression force, and all batches met the requirements of Ph.Eur. on these attributes. According to
the texture analysis, increasing compression force leads to harder and more adhesive gums, which can cause
difficulties in chewing MCGs and, consequently, impairment of their consumer properties.

According to the results obtained, applying high compression force during the manufacturing process of
medicated chewing gums is not only disadvantageous from the technological point of view, but also is undesirable
based on biopharmaceutical considerations, since it may negatively affect perceptive sensations under the using of
this dosage form.

Introduction and aim: In recent years the pharmaceutical research field has shown a growing
interest towards patient friendly drug delivery systems. One of those is medicated chewing gum (MCGQG).
Considering MCG as a platform for drug delivery it is clearly evident that the main feature of its
administration is relatively long mastication, that gives valuable benefits: such therapy is stressless
(because the act of chewing itself has been found to relieve stress), a medication does not need to be
injected or swallowed with water (which can be difficult for some patients) [1,2]. The feature of
continuous chewing also makes a prime opportunity for using MCGs in dental prophylaxis and treatment.
Chewing process is considered to have a positive effect on the oral healthcare through facilitating the
removal of sugars and bacterial fermentation end products, increasing the buffering action of saliva,
enhancing the degree of remineralization of teeth, stimulation of saliva production, etc. [3,4]. In our
previous works we have substantiated the composition and method for preparation of compressible MCGs
with lysozyme hydrochloride and ascorbic acid, which are intended for the prevention and treatment of
dental diseases, in particular inflammatory diseases of the periodontium (gingivitis, periodontitis), mucous
membranes (stomatitis), caries and manifestations of xerostomia [5-8]. A directly compressible gum base
Health-in-Gum® was used (Cafosa, Spain) to obtain MCGs by a simple compression method on a common
tableting machine [9-11]. The aim of our work is to study mechanical and textural characteristics of MCGs
depending on the compression force applied, as one of the most important parameters affecting the quality
of compressed dosage forms.

Research methodology: Round flat-faced gums with a mass of 1000 mg and a diameter of 13 mm
were produced on a laboratory single-punch tablet machine (model HTM-01E, Mariupol Plant of
Technological Equipment, Ukraine) equipped with a force-measuring tool. Four batches of MCGs
compressed at different force values, i.e. 5, 7, 10 and 15 kN, were obtained. Mechanical resistance of
MCGs was assessed by two pharmacopoeial tests, which are “Resistance to crushing of tablets” (Ph.Eur.
9.0, chapter 2.9.8) and “Friability of uncoated tablets” (Ph.Eur. 9.0, chapter 2.9.7) using Monsanto
hardness tester (Campbell Elec., India) and PTF 20E friability apparatus (Pharma Test, Germany),
respectively [12]. The texture properties of MCGs were investigated by penetration test using a texture
analyzer TA.XT.plus (Stable Micro Systems Ltd, Godalming, Surrey, UK) using as a reference sample a
commercially available compressed functional chewing gum “XD Extra Drive AntiStress Relax”. The
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penetration test evaluates the deformation response of the product to a stainless steel needle probe P/2N (2
mm thickness). To carry out the test, the gum was placed by its center under a needle probe, which then
was set to penetrate into the sample at a constant load of 5 kg and a speed of 2 mm/s to a depth of 3 mm.
Two main parameters were registered: hardness — the maximum force value required for a probe to
overcome mechanical resistance of the product while reaching penetration target; and adhesiveness — the
force value required for a probe to overcome attractive forces (sticking) between its surface and the surface
of the product being investigated [10]. The analysis was performed at room temperature (25 + 2)°C.
Statistical analysis was performed using Microsoft Office Excel 2016. All experimental determinations
were done in triplicate and results are presented as mean value + standard deviation (SD). Significant
levels were defined at p < 0.05.

Results and implications: According to results of mechanical resistance characteristics of MCGs,
increasing pressure during the manufacturing process resulted in the enhanced resistance of gums to
mechanical stress. Nevertheless, even MCG batch obtained at the lowest compression force completely
met the requirements of Ph.Eur. It should be noted that resistance to crushing test did not lead to any break
of gums but only deformation which is obviously related to the plastic and elastic nature of the chewing
gum base. The unbreakable behavior of MCGs during resistance to crushing test actually reflects the main
feature of this dosage form, as it is intended for chewing and thus must undergo plastic and elastic
deformation, providing a relatively long mastication process. And contrary to common tablets, hardness of
MCGs is not so much important for mechanical stability (e.g., during transportation) but rather for
chewiness — the extent of deformation caused by a certain load applying to the gum. For objective
evaluation of product chewiness a texture profile analysis is often used. According to the hardness as well
as adhesion values MCG batches are ranged as follows: 15 kN > 10 kN > 7 kN > 5 kN. That is, the more
compression force was applied, the harder and more adhesive gums were obtained. That’s why
unreasonably high compression force eventually may lead to the difficulty in chewing MCGs.
Consequently, this will contribute to the impairment of the product consumer properties. At the same time
the comparison with commercially available compressed chewing gum “XD Extra Drive AntiStress Relax”
revealed the most textural similarity of the reference sample to MCGs obtained at 5 and 7 kN.

Conclusion: All batches of MCGs compressed at 5, 7, 10 and 15 kN compression force values
completely met the requirements of Ph.Eur. on resistance to crushing and friability tests; however, change
in compression force resulted in the differences of textural properties of the samples. The higher
compression force led to harder and more adhesive gums, which may be not acceptable for patients
suffering from painful chewing caused by periodontal tissues inflammation. Thus, based on the results
obtained, it can be concluded that it is optimal to use low values of the compression force (5 or 7 kN) to
obtain compressible MCGs. The aim of our further work is to establish the final compression force and to
study its effect on the organoleptic, biopharmaceutical and consumer characteristics of medicated chewing
gum.

Keywords: Compressible medicated chewing gums, compression force, mechanical resistance, textural
analysis, lysozyme hydrochloride, ascorbic acid.
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SOME MEDICINAL PLANTS OF THE FAMILY CONDITIONS
MZIA GURULI
Akaki Tsereteli State University
ABSTRACT

The use of plant diseases and improve the health of ancient times.People are still using primitive
nature.Medicinal properties of plants currently transmitted from generation to generation,and how they are
used,mentioned in ancient legends and myths and the legends.The article discusses The Therapeutic value of
Coriander and European horse-chestnut, and their family in terms of production rules.
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HEMOSTATIC AND ANTISEPTIC MEDICINES IN THE COMPOSITION
OF A CAR PHARMACIES FOR THE FIRST AID

BUHAI A.V., SEMCHENKO K.V.
National university of pharmacy, Kharkov, Ukraine

Today the number of road accidents is steadily increasing. Hemostatic and antiseptic medicines, which are
included in car pharmacies, are of great importance for providing the first aid in the first minutes after an accident.

Today, an upward trend in the level of road traffic accidents and road deaths is observed
worldwide. In this regard, the provision of first aid is of great importance. The role of car pharmacies in
automobiles, as well as antiseptic and hemostatic medicines that are the part of their composition, can
hardly be overestimated. That is why this issue needs more detailed analysis and study.

A car pharmacy is intended for providing first aid to victims of a road traffic accident and in the
current mode of operation [3]. Hemostatic medicines are a group of drugs, the mechanism of action of
which is aimed at accelerating blood clotting [1]. Antiseptic medicines contain compounds with
antimicrobial properties. They are characterized by a wide range of antimicrobial action. The
requirements for antiseptic medicines are quite high: they include a proven antimicrobial activity, and a
wide spectrum of action against various forms of microorganisms, non-toxicity for humans, the speed of
the onset of the effect and the duration of the antimicrobial action, and more [2]. Antiseptic and
hemostatic medicines must be included in a car pharmacies, since it is bleeding that is the root cause of
high mortality as a result of a road traffic accident, and disinfection of injury prevents the development of
an infectious process in damaged areas. To stop bleeding and first aid for injuries are used: a tourniquet
that stops blood; non-sterile bandages 5 m x 5 cm; 5 m x 10 cm; 7 m x 14 cm; 5 m x 7 cm, sterile
bandages 5 m x 10 cm; 7 m X 14 cm; 5 m x 7 cm; dressing bag, packing of gauze napkins, bactericidal
plaster 4 x 10 cm; 1.9 x 7.2 cm, roll-up plaster 1 x 250 cm. Also, the composition of hemostatic medicines
car pharmacies for stopping bleeding includes wipes moistened with furagin (or its substitutes). As
antiseptic agents, iodine solution 5% - 10 ml is used, as well as a solution of hydrogen peroxide 3% - 25
ml. All manipulations for the provision of first aid to victims of a traffic accident should be carried out
only with medical gloves. When providing first aid, it is important to correctly use the above medicines
and antiseptic and hemostatic agents, since a person's life can depend on how quickly this assistance is
provided. Thus, hemostatic and antiseptic medicines in car pharmacies play a major role in the process of
first aid. The funds of this category approved for use today satisfy the needs of the population for high-
quality, highly active, and affordable hemostatic and antiseptic medicines, which confirms the relevance
of research on the development and improvement of the medicine system. That, in turn, the prevention of
the negative consequences of road traffic accidents, will avoid the negative consequences of first aid in
the first minutes after the accident.
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HEMOSTATIC AND ANTISEPTIC MEDICINES IN THE COMPOSITION OF A CAR PHARMACIES
FOR THE FIRST AID
BUHAI A.V., SEMCHENKO K.V.
National university of pharmacy, Kharkov, Ukraine
ABSTRACT

As the title implies the paper we describe medicines with antiseptic and hemostatic action in car pharmacies.
Much attention is given to composition of car pharmacies for the first aid. Also, we describe role of antiseptic and
hemostatic action medicines in providing first aid in a road traffic accident.
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DEVELOPMENT OF METHODS OF BORIC ACID QUANTITATIVE
DETERMINATION IN EXPERIMENTAL OINTMENT

ZUIKINA YE.V., POLOVKO N.P., BEVZ O.V., BEVZ N.YU.
National University of Pharmacy, Kharkiv, Ukraine

A method for the quantitative determination of boric acid by alkalimetric method in mild experimental
dosage forms is proposed. The aqueous boric acid solution was titrated with 0.1 M sodium hydroxide solution in the
presence of mannitol to establish the end point of the titration by an indicator method using phenolphthalein
solution. When studying the validation characteristics, we calculated the complete uncertainty of the analytical
methodology, determined the parameters of linearity, accuracy and precision. According to the results of the study,
it was found that the alkalimetric method is linear in concentrations from 80% to 120% of the selected
concentration according to the method (correlation coefficient 0.9993 > 0.9981). The method is precise because the
value of the relative confidence interval 4.% 1.19 < 1.60% is found and is correct, as the criterion of uncertainty of
systematic error 0.31% is fulfilled.

Keywords. Boric acid, quantitative determination, alkalimetry, mild dosage form.

Topicality. Medicines with boric acid have astringent, antiseptic, fungistatic and antipediculosis
effects and belong to the group of antiseptics. In the extemporaneous formulation, boric acid as the active
pharmaceutical ingredient (API) is most often administered in mild dosage forms, where vaseline is used
as a base. Recently, in the development of mild dosage forms, hydrophobic (vaseline) bases are
increasingly being replaced by diphilic (emulsion) bases, due to the fact that they allow the introduction
of API with different physicochemical properties (hydrophilic or hydrophobic) and have satisfactory
consumer properties.

In addition, the use of new excipients allows to regulate the bioavailability of the drug depending
on the requirements for them. Ointments with 5% boric acid are prepared in pharmacies. It is indicated for
treatment of pediculosis as an antiseptic for skin cracks, dermatitis, pyoderma, eczema, acute and chronic
external otitis.

An experimental dosage form, an ointment with boric acid on a water-emulsion basis with a
concentration of active substance of 5%, was developed at the Department of Pharmaceutical Technology
of Drugs [1]. To study the stability of the dosage form and further use of the ointment in medical practice,
it was necessary to develop the methods for quality control of the active pharmaceutical ingredient.

The aim of the study. Development of methods for identification and quantitative determination
of boric acid for further use in the analysis of experimental soft dosage form.

Materials and methods. Intra-pharmacy organoleptic and chemical control was carried out in
accordance with the requirements of current regulations [2].

The analysis was subjected to an experimental dosage form with a 5% content of boric acid.

In appearance, the experimental ointment is homogeneous, white, odorless and doesn’t contain
mechanical inclusions.

Chemical control was carried out at the points of identification and quantitative determination of
the active pharmaceutical ingredient in the dosage form. Chemical control of boric acid was performed
according to the methods [2]:

Identification. To a sample of the ointment equivalent to 50 mg of boric acid 10 ml of methanol P
is added, mixed thoroughly, 0.1 ml of sulfuric acid P is added and ignite; the flame has a green border.

To 0.1 g of ointment 8-10 drops of ethanol is added, mixed thoroughly and set on fire; the flame
has a green border.

Quantitative definition. A sample of the ointment equivalent to 50.0 mg of boric acid is dissolved
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by heating in 10 ml of water P containing 1.5 g of mannitol P, and titrated with 0.1 M sodium hydroxide
solution to a pink color, using 0.5 ml of phenolphthalein solution R as an indicator.

1 ml of 0.1 M sodium hydroxide solution corresponds to 6.18 mg of H;BO;, which the ointment
should contain from 4.75 to 5.25 g.

Deviation rates were determined according to the order of the Ministry of Health Ne 812 (from
17.10.2012) and the determination of validation characteristics of the method of quantitative
determination was carried out according to the general article of the SPhU "Validation of analytical
methods and tests" [2,3].

The study of validation characteristics (linearity, accuracy and precision) of the alkalimetric
method of quantitative determination was performed for model mixtures of ointments in the concentration
range from 80% to 120% of the nominal portion of boric acid, which is taken according to the method.

Results and discussion. Initially, the complete uncertainty of the alkalimetric method of boric
acid quantitative determination was calculated (table 1).

Table 1
Calculation of uncertainty of the method of boric acid quantitative determination by alkalimetry

. . The value of the . . Uncertainty value for
Sample preparation operation Uncertainty calculation A
operation (%)

experiment

Determination of the titer of 0.1 M sodium hydroxide solution

The volume of 0.1 M

hydrochloric acid solution, 20,00 ml - 0,18
20 ml

The volume of 0.1 M sodium

hydroxide, which was used 19,60 ml 0,05/19,60°100% 0,26

for the titration of the sample

The uncertainty prediction of the molarity determination of 0.1 M sodium hydroxide

P
‘&':M:lract= v 0,18 1 0,26- = 0,32%

Quantitative determination of boric acid

Weighing on analytical

50,0 mg 0,2/50,0-100% 0,40
balance

Titration from a burette per
10 ml by 0.1 M sodium 8,10 ml 0,05/8,10-100% 0,62
hydroxide solution

Prediction of the titration uncertainty

n n _
"—‘lmarhon! = \Ilﬂ”_ +ﬂv_ =073 %

Prediction of complete uncertainty of the analysis

Aper =+/0322+0,732 =079 %

It was found that the total uncertainty of the proposed method is 0.79%, which does not exceed
the requirements of SPhU (AAs max = 1.60%).

In the further study of the linearity, accuracy and precision of the alkalimetric method, model
mixtures with a content of boric acid from 80% to 120% of the selected portion were prepared according
to the method and titration was performed. Titration was performed at least three times. The results of the
study of validation characteristics of analytical method are presented in table. 2 and 3 and in fig. 1.
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Table 2
Accuracy and precision of the method of boric acid quantitative determination by alkalimetry
Ne of Sample, g Administered | Volume of 0,1 M Found, Found,
. (X1,%) NaOH sol., ml (Y1, %) (Zi, %)
experiment
1 0,0401 80,20 6,52 79,01 98,52
2 0,0401 80,20 6,55 79,38 98,97
3 0,0401 80,20 6,55 79,38 98,97
4 0,0452 90,40 7,50 90,89 100,54
5 0,0452 90,40 7,48 90,65 100,27
6 0,0452 90,40 7,48 90,65 100,27
7 0,0500 100,00 8,20 99,37 99,37
8 0,0500 100,00 8,22 99,62 99,62
9 0,0500 100,00 8,22 99,62 99,62
10 0,0550 110,00 9,00 109,07 99,15
11 0,0550 110,00 9,05 109,67 99,70
12 0,0550 110,00 9,05 109,67 99,70
13 0,0598 119,60 9,90 119,97 100,31
14 0,0598 119,60 9,95 120,58 100,82
15 0,0598 119,60 9,92 120,22 100,52
medium Z, % 99,76
relative standard deviation, Sz, % 0,68
relative confidence interval, Az, % 1,19
systematic error J, % 1,02
Table 3
The results of study of linearity of the method of boric acid quantitative determination by
alkalimetry
Value Result Criteria Cong
(conducted or not)
B 1,0239 - -
Sb 0,0105 - -
1) <1,8595%* Sa;
A -2,35853 2; SIKIIIO HE BUKOHY€EThCS 1), To < 2,60; conducted
Sa 1,0612 - -
R 0,9993 >0,9981 conducted

Data of table 3 and fig. 1 demonstrates that the requirements of SPhU to the parameters of linear
dependence are fulfilled, so that the linearity of the methodology is confirmed in the whole range of 80-
120% of the selected concentration.
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Fig. 1 Graph of the linear dependence of the titer solution volume on the concentration of boric
acid in normalized coordinates.

The metrological characteristics obtained during the study of linearity, linearity coefficient,
correlation coefficient and residual standard deviation confirm the dependence of the volume of titrated
solution on the concentration of active substance.

The results of studied validation characteristics indicate that the alkalimetric method of
quantitative determination of boric acid can be used for analysis of the active pharmaceutical ingredient in
extemporal ointment, as linearity is observed in concentrations from 80% to 120% (correlation coefficient
0.9993 >0, 9981). The method is precise because the found value of the relative confidence interval A,%
1.19 < 1.60% (systematic error of the method is less than the regulated content tolerances) and correct, as
it meets the criterion of uncertainty of systematic error 0.31%.

The technique was tested on 6 series of ointments. The obtained results and metrological
characteristics of the average result are shown in table 4.

Table 4
The results of quantitative determination of boric acid in dosage form
The volume of Metrological
Ne T}le mass of the sodium h}'ldro?ude Boric acid found, g characterlstlcs ofa
ointment sample, g spent on titration, ml single result
1 1,0269 8,45 4,986 £=4,975
2 1,0186 8,30 4,937 S2=0,0135
3 1,0054 8,40 5,063 S=0,1160
4 1,1002 8,65 4,764 5,=0,0474
5 0,9918 8,32 5,083 Ax=0,2981
6 0,9964 8,25 5,017 i [ 6 1.4
§=2,45%

It was established that the average value of boric acid content in the ointment is 4.975 g, the
relative uncertainty of the average result is 2.45%, which means that the experimental ointment meets the
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requirements of the Order of the Ministry of Health of Ukraine Ne 812 of 17.10.2012.

Conclusions. The developed method of quantitative determination of boric acid by alkalimetric
method can be used to analyze the experimental soft dosage form and study the stability of the dosage
form. The obtained results are metrologically certified.

References

1. €.B. 3yiikina. OGrpyHTyBaHHSI BUGOPY OCHOBH Ta TEXHOJIOTIT €KCTEMIOPANbHOI Ma3i 3 GOPHOIO KHCIIOTOIO. /
3yiikina €.B., ITonoko H.IT.//HaykoBo-TexHIUYHHI TpOrpec i ONTUMI3allisi TEXHOJIOTIYHUX MPOILIECIB CTBOPEHHS
JKapchKUX HpemapaTiB: MaTepianu VII Hayk. -npakT. koH}. 3 MikHap. ydactio (TepHomins, 23-24 BepecHs
2020 p.). — Tepronins: THMY, 2020. — 88 c.

2. JlepxaBna ®apmakorest YKpainu: B 3 T./Jep:kaBHe MiAIPUEMCTBO «YKpaiHCHKHI HAYKOBUM (hapMakoreiHuii
LEHTP SKOCTi JIKapChKUX 3ac00iB». — 1-e Bun. — Xapkis: [lepxaBHe HiJIPHEMCTBO «YKpaiHChKUH HAayKOBHI
(apMakonelHuii HeHTp SKOCTI JIKapchbKux 3aco0iBy», 2015. —T. 1. — 1128 c.

3. Hakaz MO3 Vxkpaiau Ne 812 Bix 17.10.2012 p. «IIpo 3arBepmxkenns IIpaBui BUpOOHUITBA (BUTOTOBJICHHS)
JKapCHKHUX 3aC00IB B yMOBaX anTeKN.

DEVELOPMENT OF METHODS OF BORIC ACID QUANTITATIVE DETERMINATION IN
EXPERIMENTAL OINTMENT
ZUIKINA YE.V., POLOVKO N.P., BEVZ O.V., BEVZ N.YU.
National University of Pharmacy, Kharkiv, Ukraine
ABSTRACT

A method for the quantitative determination of boric acid by alkalimetric method in mild experimental
dosage forms is proposed. The aqueous boric acid solution was titrated with 0.1 M sodium hydroxide solution in the
presence of mannitol to establish the end point of the titration by an indicator method using phenolphthalein
solution. When studying the validation characteristics, we calculated the complete uncertainty of the analytical
methodology, determined the parameters of linearity, accuracy and precision. According to the results of the study,
it was found that the alkalimetric method is linear in concentrations from 80% to 120% of the selected concentration
according to the method (correlation coefficient 0.9993 > 0.9981). The method is precise because the value of the
relative confidence interval A.% 1.19 < 1.60% is found and is correct, as the criterion of uncertainty of systematic
error 0.31% is fulfilled. The developed method of quantitative determination of boric acid by alkalimetric method
can be used to analyze the experimental soft dosage form and study the stability of the dosage form. The obtained
results are metrologically certified.
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DEVELOPMENT OF THE ORAL CARE PRODUCTS USING NATURAL
RESOURCES OF GEORGIA

IRMA KIKVIDZEI, NINO ABULADZEI, ALEKSANDR BASHURAZ,
TENGIZ LOBZHANIDZE', PAVEL IAVICH"?

'Akaki Tsereteli State University. Department of Stomatology and Pharmacy. Kutaisi. Georgia
National University of Pharmacy. Department of Cosmetology and Aromology. Kharkiv. Ukraine
Thilisi State Medical University I. Kutateladze Institute of Pharmacochemistry. Department of
Technology of Pharmaceutical Products, Biologically Active Additives and Cosmetics. Thilisi.
Georgia

There were developed formulas for toothpaste and tooth elixir using Georgian mineral thermal waters. Dry
vegetable extracts, essential oils, which have the property of affecting the microflora of the oral cavity, were also
used. Developed dental prophylactic and therapeutic forms were studied to meet the requirements of the standards.
Were also tested on volunteers. The desired results are obtained.

Introduction. Thermal mineral waters and phytotherapy are extensively used in dentistry [1]. Many
of toothpastes and mouthwashes contain substances of natural origin, in particular, mineral resources,
plant extracts and vegetable oils, which have antimicrobial and antiviral effect and help to cure various
oral-dental diseases.

The aim of our research was to develop the formulations of some oral cavity care products using
Georgian mineral and plant resources. In particular, a formulation toothpaste and mouthwash was
developed [2, 3].

Materials and Methods. The composition of toothpaste and mouthwash was developed on the basis
of literature data, and the pharmaceutical study of the developed drug-cosmetic dosage forms was carried
out on the base of the Pharmaceutical Technology Laboratory of Akaki Tsereteli State University using
the methods of experimental study. The study used various standards [4, 5].

As part of the development part, in addition to thermal mineral waters of Georgia, we used also oak
bark extract, which contains a complex of biologically active substances and is characterized by the
content of tanning substances and anti-inflammatory and anti-microbial activity. This is due to the content
of phenolic compounds. They interact with proteins, form a barrier film and protect tissues from local
irritation (ambient effect). Tanning substances denature the protoplasmic proteins of pathogenic
microorganisms, thus suppressing and preventing their development. The effect of tannins reduces
quantity of exudate due to the consolidation of cell membrane, and sometimes disappears completely.
Thus, oak bark extract provides antimicrobial, antiviral, anti-inflammatory and membrane stabilizing
effects.

Another component is represented by calendula flower extract and the flavonoid fraction of from this
raw material. They are characterized by a wide range of antibacterial effect against
Pseudomonasaeruginosa, Escherichiacoli, Bacilluscereus, Candidaalbicans, S. aureus, Sarcinalutea,
Klebsiellapneumoniae, and Candidamonosa. They exhibit antimicrobial, disinfectant, wound-healing,
anti-inflammatory, and capillary-resistance enhancing activity.

The formulation that we developed contains essential oils, which, among all antimicrobial
components of natural origin, are extensively used in terms of bacteriostatic action. They exhibit
bacteriostatic and bactericidal effect on a biofilm of the oral cavity, which in effectiveness is not inferior
to as chlorhexidine and triclosan, commonly used in toothpastes. They have also a wide range of gram-
positive and gram-negative antimicrobial action, and have effect on yeast fungi as well. They have the
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same pharmacological effect as antiseptics of the oral cavity in general, which have a bactericidal effect
as well: they break down the bacterial cell wall, produce inhibition of the microbial cell enzymes, which
helps to inhibit and prevent bacterial colonization on the surface of the tooth. The mechanism of their
action is as follows: new bacteria no longer join with previously colonized bacteria (Gram-positive
bacteria), bacterial growth the multiplication of bacteria is slowing, and the Gram-negative pathogens -
endotoxins are removed from the cell. The American Dental Association (ADA) and the US Food and
Drug Administration (FDA) have authorized the use of the essential oil-based remedy - LISTERINE®
liquid as an antimicrobial agent for washing out the oral cavity.

The eucalyptus and geranium essential oils that are used in the formulation of pastes that we
developed are characterized by the combined antiviral and bactericidal, bacteriostatic, and wound-healing
activity. They help to fight the bacterial and virus growth and spread, clean the mucous membrane and
normalize secretion.

The cosmetic-drug dosage forms prepared according to the formulation that we developed were tested
on people involved in this study and their family members: toothpaste and/or mouthwash in small
quantities, about 3 ml, within 5 days, was put on the inner flexura of the elbow joint, twice a day. No
allergic reactions were observed. After that, paste and mouthwash were used according to their intended
purposes. We have obtained acceptable results: inflammatory foci were subdued and the redness of gum
was reduced. We continue to use the toothpaste to this day.

Conclusion

Some of the oral cavity care products that we developed using natural resources of Georgia -
toothpaste and mouthwash meet the requirements for them, and they have been tested on volunteers and
the desired therapeutic effect has been achieved. They are fit for use.

Key words: thermal mineral waters; toothpaste; mouthwash; plant extracts; essential oils.
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TOPICAL ISSUES IN THE DEVELOPMENT OF SCHEMES FOR THE
CORRECTION OF SEBORRHEA OF THE FACE AND SCALP

BOBRO S.G, ALIMANOVA A.V, SAVENKO M.V, LOEVSKAYA 0.Y
National University of Pharmacy, Kharkiv, Ukraine

There are now sufficient methods of seborrhea of the face and scalp correction on the world market. After
analyzing the market of cosmetics and skincare products for seborrhea of the face and scalp, the development of
correction schemes for seborrhea of the face and scalp, which would perform the tasks, and be moderate in price, is
relevant for the Ukrainian market of cosmetology.

Seborrhea or seborrheic dermatitis is a pathological process of chronic course, characterized by
dysfunction of the sebaceous glands. Under such conditions, there is excessive production of sebaceous
secretion, which is a favorable condition for fungal skin lesions (reproduction of pathogenic fungi). If the
dysfunction of the sebaceous glands is in reduction of the production of sebaceous secretion, there is a
decrease in the protective mechanisms of the skin, which might facilitate the development of an
inflammatory process. In both cases, seborrhea of the head is accompanied by extremely unpleasant
symptoms and significantly reduces the quality of life. Widespread and steady increase in morbidity
determines different treatment approaches, the main purpose of which is to achieve long-term positive
results. Seborrheic dermatitis is a serious disease of the scalp. The scalp is intensely peeling, the person is
constantly bothered by itching, and there is a need for frequent washing of the head to avoid this active
peeling. Inflammation can join these manifestations [2, 9].Treatment and prevention of seborrheic
dermatitis is one of the most pressing problems of dermatology and cosmetology.The urgency of this
problem is caused, first of all, by the prevalence and constant increase in the incidence of this nosology,
as well as the difficulty of choosing an effective treatment with a long-term positive result.

Now on the world market, there are sufficient treatment methods of seborrhea of the face and
scalp, also use special cosmetics that contain complexes of substances. In our opinion, we have developed
a scheme for the correction of seborrhea of the face and scalphaving the necessary spectrum of action,
based on which it is possible to achieve a positive effect in the fight against this pathology [1, 3, 5, 9].

After analyzing the market of cosmetics and skincare products with seborrhea of the face and
scalp, a small number of products (mostly of foreign manufacturers) to combat this problem have been
identified. Thus, we can conclude that the development of correction schemes for seborrhea of the face
and scalp, which would perform the tasks, and be moderate in price, is relevant for the Ukrainian market
of cosmetology [4, 5, 8].

The development of seborrheic dermatitis is associated with a change in the composition of
sebum, which significantly disrupts the barrier function of the skin.

Clinicians have long noticed that men are diagnosed with seborrheic dermatitis more often than
women. This is due to the fact that the level of secretion and quality of sebum is determined primarily by
genetic and hormonal factors. The secretion activity of sebaceous glands directly depends on male sex
hormones, namely testosterone, and its dihydro - form - DHT, as well as the precursor hormone 4-
androstenedione. Receptors for these sex hormones are located on the surface of epidermocytes and
sebocytes. Markers of clinically detected and hidden forms of hyperadrogenemia are: the fraction of free
testosterone in the serum, DHT, the free androgen index.

Among other causes of seborrheic dermatitis, most leading dermatologists note neurogenic
factors and immune disorders. It is known that the exacerbation of seborrheic dermatitis can be triggered
by nervous stress. Thus, patients with various diseases of the CNS and ANS are highly prone to
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seborrhea, in various forms of its manifestation.

Seborrhea on the face

First of all, it is necessary to understand what seborrhea on the face is. It is not so difficult to
recognize, as it is manifested by red inflammatory foci on the skin and hair, which cause significant
discomfort - unbearable itching, bleeding wounds after combing.

In case of secondary infection, abscesses may appear.

Usually, a disease arises in the hair. It becomes noticeable from the necessity to wash hair often
due to their excessive greasiness. This is often accompanied by dandruff and increased hair loss.However,
after treatment, their growth resumes. If this picture is ignored, then seborrhea spreads to the face:
eyebrows, nose, wings of the nose, and in the areas behind the ears.

Treatment depends on the stage of development and the clinical picture of the disease. When
dandruff without inflammation measures can be limited to external treatment, in more serious cases,
internal therapy is also required. The complex of topical therapy includes general and local methods of
treatment.

Common pathogenetic agents include immunomodulatory drugs, antifungals, antibacterial
systemic drugs, nonsteroidal anti-inflammatory drugs, corticosteroids, as well as, if necessary, hormone-
regulating therapy.

Lighter external components of treatment, which can be prescribed by a dermatologist,
cosmetologist, and trichologist includekeratolytic, glucocorticosteroid, antiseptic, disinfectant, and
antifungal agents that act on all parts of the pathogenesis.

Extracts of herbs, plants, flowers, camphor, menthol, eucalyptus, oil (tea tree), etc. provide an
anti-inflammatory effect in professional lines.

Thus, the effectiveness of seborrhea treatment depends on careful adherence to the doctor's
recommendations. A rational approach to diet and careful selection of skin and hair care products are
necessary for the possible long-term maintenance of a favorable treatment outcome [2-5, 9].

In cosmetology, cryotherapy is used in complex treatment to eliminate the manifestations of this
disease, which reduces painful inflammation, stimulates local immunity, strengthens the skin, and has
antibacterial and exfoliating effects. It is also recommended to include chemical peels (active exfoliation,
elimination of hyperkeratosis), mesotherapy of the face and scalp, etc. in the treatment protocol.
Physiotherapy is also used in the treatment and prevention of seborrheic dermatitis. These include
cryotherapy and cryomassage, magnetic and laser therapy of the affected areas, darsonvalization
(exposure to pulsed high-frequency currents) of the facial skin and scalp. In case of hormonal imbalance,
inductothermy (exposure to a magnetic high-frequency field) of the adrenal glands can be used. Thus, the
main prevention of exacerbations of seborrheic dermatitis is compliance with the recommendations of a
dermatologist for the care of the skin and scalp, rehabilitation of foci of chronic infection, diet, healthy
lifestyle, and correction of psycho-emotional status.
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SOME ASPECTS REGARDING THE DEVELOPMENT
OF THE BI-GEL BASE

BURBAN O., VYSHNEVSKA L.
National University of Pharmacy, Kharkiv, Ukraine

Gels are a promising dosage form that is widely used in medicine, as they are convenient and
comfortable to use, provide local, uniform and rapid release of active pharmaceutical ingredients from the
gel base, creating their high therapeutic concentration in places of use and have the ability to linger on
therapeutic areas of the body.

According to the State Pharmacopoeia of Ukraine 1.3, gels are classified into lipophilic (oleogels)
and hydrophilic (hydrogels).

The aim of our work was to search for a selection of gelling agents for the development of a bi-gel
for the treatment of radiation injuries of the skin, which would have wound-healing, reparative, anti-
inflammatory, hemostatic and other action.

Methods of information retrieval, generalization and analysis of literature data were used as
research methods.

By origin, gelling agents are divided into natural, semi-synthetic and synthetic. However, the use of
natural substances in the development of pharmaceuticals is becoming increasingly popular. Natural
gelling agents have long established themselves as substances that create stable systems with good
rheological properties and consumer characteristics. Xanthan hydrocolloid is often used as a modifier of
rheological properties in the development of modern tools, on the basis of which stable systems are
created in a wide pH range from 2 to 10, while the viscosity values of the system practically do not
change at temperatures from 10 to 50 ° C. The disadvantages of this gelling agent include the long
swelling time of xanthan and its high concentration relative to synthetic analogues, such as copolymers of
acrylic acid - carbomers. They show high thickening ability in a wide pH range. At a concentration of 1 to
2% carbopol swells easily and after stirring thickens the polar media (ethanol, purified water, glycerol,
etc.). However, this gelling agent requires an additional stage - neutralization of the solution (sodium
hydroxide, triethanolamine, ammonia, etc.).

Natural clays (bentonites) are used to thicken aqueous gels, which include co-solvents (ethanol,
isopropanol, glycerin and propylene glycol, etc.).
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TECHNOLOGICAL AND BIOPHARMACEUTICAL STUDIES OF
DENTAL OINTMENTS

MAKA JAVAKHIA, NELI AKHALAITA
Akaki Tsereteli State University. Kutaisi. Georgia

The formulation and technology have been developed for producing dental ointments containing water and
Akhtala mud. Some biopharmaceutical studies have been carried out confirming the therapeutic effect of ointments.
A conclusion has been made on the possibility of using them in dental practice.

Over the recent years, there has been a fairly large increase in inflammatory diseases of the oral
cavity, in particular, parodontosis, associated with the presence of a particular type of microorganisms.
Antibiotic treatment contributes to improving the health status of patients and, in some cases, the absolute
recovery of them [1]. It is generally recommended to rinse mouth with various types of mouthwashes (2).
In spite of their sufficiently high efficiency, they are hardly dosed out and are easily washed out of the
oral cavity. Consequently, development of the new options of a similar effect of the dosage forms, such as
dental pencils and ointments, has commenced in recent years [3,4].

In a number of countries, mineral waters and muds have been used successfully to treat the
above-mentioned diseases [5]. In Georgian traditional medicine, the water and mud of the Akhtala
mineral spring are being used for the treatment of inflammatory diseases of the oral cavity with fairly
good results. However, in official medicine, they are not used in practice.

The aim of our research was to create dental ointments using the above-mentioned components.
When developing the formulation of ointment, we used a base consisting of distilled monoglyceride,
perfume oil, water, emulsifier and stabilizer. Akhtala water, or mud, or their combination, as well as
extracts from some medicinal plants, providing the hemostatic, regenerative and general tonic effect, were
introduced into the base. These extracts have also a certain antibacterial effect. For the same purpose,
propolis was introduced as well. As the stabilizers of ointment, as well as to improve the unction effect,
glycerin and biologically active oil are added. The introduction of potassium hydroxide allows to
maintain pH of ointment at the level of pH of the oral cavity, as well as to increase its stability.

As technological tests, we studied the colloidal and thermal stability of ointments, and their
appearance was also observed.

As microbiological test, there was studied the effect of ointments on a number of microorganisms
of the oral cavity that are capable of causing diseases, such as Candida albicans, Lactobacillus spp., S
pyogenes, S. salivaris, S. Pneumoniae, and S. Mutans.

Based on data of the first set of technological studies (Table 1. Samples 1-5), the best properties
were were shown by samples 3 and 4. They contained 55-60 weight parts (wp) of a base, 25 wp of
Akhtala water and 10 wp of Akhtala mud. At the same time, these ointments are thermocolloidly stable
and when stored in a sealed package for 12 months, there is no drying of ointment or the separation of any
phase were observed.

Both a decrease and increase in the amount of a base (samples 1, 2) without increasing the
emulsifier content (samples 6.7), leads to a deterioration in the quality of ointment. It should be noted that
the Akhtala mud content has also a negative effect on ointment (samples 6, 7). In addition, the absence of
Akhtala water in ointment is mitigated by distilled water.

One important indicator of the quality of ointment is its appearance during storage. In this case,
both drying of ointment and phase separation are equally possible. On the basis of data obtained, during
storage of almost all ointments in a packed state for 12 months, their mass losses did not exceed 3%, i.e.
commensurate with the existing standard. With the periodic opening of the package f every third day
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within 3-5 minutes. mass loss in the course of 1 year was 7-9%, which is also a good indicator. This is
due to the presence of a certain amount of glycerin and oil in ointment, which helps to reduce volatility. It
would be more appropriate, in our opinion (focusing on technological indicators), to use of sample 3,
containing 25 weight parts of Akhtala water, 10 wp of Akhtala mud and 52-55 wp of a base.

It should be noted that the required content of the amount a base in ointment should be maintained at a
level of at least 50 weight parts. Already with this amount, several colloidally unstable samples are
observed in a series of experiments. Ointment No. 3 was tested for antibacterial activity. Judging from
the data obtained, it is capable of exerting a pronounced antibacterial effect on the above-mentioned
microorganism strains.

Tab6u. 1
The Ointment Formulations

Ingredients Contained in ointment (weight parts)

1 2 3 4 5 6 7 8 9
Akhtala mineral water 25 25 25 25 25 - - - -
Akhtala mud 10 10 10 10 15 30 20 15 20
Extracts from medicinal plants 5 5 5 5 5 5 5 5 5
Propolis 1 1 1 1 1 1 1 1 1
Glycerin 5 5 5 10 5 3 5 10 10
Potassium hydroxide 0,05 [ 0,05 | 0,05 | 1 1 0,05 | 0,05 |1 1
Qil, emulsifier 5 5 5 3 3 5 5 10 10
Flavoring 02 102 02 ]02 (02 |02 |02 0,2 |02
Base 40 50 55 60 65 55 55 55 55
Colloidal stability - +- |+ + - - - + +
Thermal stability - - + + - 3 - +F +
Appearance after storage for 12 | - + + + + - + + +
months

- dissatisfies + satisfies

Conclusion. The conducted studies suggest fairly good technological parameters and antibacterial
activity of ointment No. 3 and recommend it for preclinical and clinical tests.
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DEVELOPING THE MEDICINAL CREAM FROM RHIZOMA OF WHITE POTENTILLA
CHELIDZE N., ZARKUA M.
Sokhumi State University. Thilisi. Georgia
Abstract

The rhizome of the plant Potentilla white (Potentilla Alba L.) grows quite widely in Georgia. Biologically
active compounds, obtained from rhizomes, are known to have anti-inflammatory, hemostatic, astringent,
restorative, anti-burn and antimicrobial effects. This theses presents data on the development of a technology for
producing a natural medicinal cream , using rhizomes of a white potentilla plant, by mixing a cream or ointment
base, containing both water and oil, with finely ground vegetable raw material.
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3560, 3505¢9839JGM0 Loobmgzsbo, Mbywngbmgzsbo JHMBsGHMAMsxz00Ls s AsBMMO JOHMDS-
GMPM55305/35LL3gdBHOMBZM3Mo FgommEgdom. dol Joge 0gbEHoBoEMIRdWMwo odbs Bglgol
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996HBgmdo 29 bsgMoo: bobJoMfymgdo, 3moyswsd@Ombol 95535, MmEMysbwmwo 9553900, B9-

B0 396980L BogM0gd0sb - oMoBobol d535L BogMmgdo (3mxgobols s GgBwyemgzol
0553900), B3e03mbM0©ad0 (G meobo, @ gmeEob 7 4eo3mbHoo, @odowhmhmdzgthagdobo,
3396393060, 3908396HMEO), Bgbme®o d:53900, 3MdaMobgdo [26, 27].

9306969 FoMoOM@  459m0Ygghgds GHMAMME GHMIOEow, olg dgsbogmer dgoEobsdo.

39360960 330093900 b3S gdsL 00¢g3096 K bx GO Fsdmygbgdmer 0dbsl, HmyMe3
15939ObsErM Bsdw)5egds 33039 99350 IOJOOL LOTZMMBIMPSE. 39MIM® X SBXSTGOEOL:

1.

36 gd0L LoHobsswdgym 3mgdggds; 3MIMLESYBE06gdOL A90mTMBs3g00l sdMMYMbI30
0mg0990s (3030MmmJboggbsBo-1 s 303mmdboggbsHs-2 0b30doMgdol aBom. (303w mmd-
L0ggbsBYOIOLS s 5-03MmJLogbsBIL MEOTsa0 0630d0MGd0m Foor[jg3s Fowswn MYMHS30v)-
o 98399d@o [28]; Sameer Uz Zaman 5 56553¢™Mgd0 1Hogermdbgb mgm® 30000339030
X9Bx 58300l sbmgdol Lofobssmdpgym 8mddggdsl, BoMTSIMWMAONMO 9BIJAL SWIMYD-
b6 5M5LEIMMOYo SBMYBOL Lfobsswdwaam 3Mg3sMma@ol (0bmdgEoaobol) 9x39JGL.
0936090500 MG 30HMsgOL YymRbgb 6 X¥aRs©. Jsmdo bgwmzbmmaoo 0f3930b96 M-
9%0L Lablimgdol sbmgdom 3MMm39L0dL, 8999y 0399MbsWMBdPBIL X bX IRl gduEHMsd-
&oo 2000p/39, 40002/39, 0bmIg@Esgobom 2509/3y, 0bmdg@oEobom 253y/3a+ xobxogo-
@ob gduEH®agdo 2000/39, 0bmIgEs30bom 253y/33+ X obxsxzgowol g9duBmod@o 4000y/3y.
331939005 543969, M X 9bx 980wl 9duE®MadE0 s 0bMTgEE0b0 bolosmYd0sL Abysz-
Lo sbmgdol Lsfobsswdgym dmgddggdom, FogMsd xsbxsxg0wol M30MmsEgdMmds 50mBbs
39930L 93530 dmddggds [29].

LodLbogzbol Lsfobsswdwgyo dmddgwgds:

X56x% 93000l Lodlogbol Lsfobsswdgao dmgdggds 3oB30MmMBYGIMOs B36-0b (6 20byghm-
@0, 6 FPOM0, 6 35M5M0) dogh 39M6EIOOL JEEIG0MD 3gHmJLosDL, Jam@Es-
A0mb 5-FMbBgMHBobd S 3EEIEH0Mb HIESBIL 359dGH03900m, MS53 0f393L dbbgowo
Bofensgol 3963gMmybyBol osmmymbasl [30]. Katiyar SK @5 0965536900 Lfogermdbgb
X9bx 9800l bL3oMEH0560 gJuBMod@ol Lodlogbol Lsfobssmdwgyo dmddggdsl, Gobmgobss
0bgbbgb ol oEHBIL Moa30L SBOsbYdIM 356%g (3560l LodLogbg) s sfomBMmgdbyb
3309390b. 9duE®ogGH0s 459m3w0bs (330000 989G, 56 dmbs 3560l Lodlogbols ysBM..
09360960900 5060865396, MMA gl gob30MHMOGdIMos 12-O-39EHMo©935bMmoBMEOdME-13-5-
39G°30L (TPA) 0b30domgdom, HmIgeog msgol dbMmog ofj3g3l mmbo@owg3s®dmdLows-
Db BGHOMEoEosL [31].

500M3OMEgJGHMOMo dmddggds: Baliga MS s bbgs 99360960930 9585~ 20dmlboggdom
30390 306533906 3gMMMIWMESE 5de93wbID KX 9bX 9ROl (gse-ldoMEH0B 9d-
LEAHOJBHL. 9JuEHMIGHOL 9950 9bePMd5do F9d535¢0 I30OMYSBYIOMOLY s Bobygcrm-
ol goE™Jodon®mo Hgdmddggds 0393 30MMoa390L  45ds- 458mbboggdoom 4sdmf394)-
@O0 Q553500900LS s 103ZWOEPOLSD [32]. Jagetia G, Baliga M o Ubg. 33009390000 ©5@sL-
AMOES XX 50Ol F0gH 300M0339O0L M0G0 gESEMdOLYD o33s [33].
36300 O30MH0 S 03BMIMPYIEXSEHMOHVIE0 M30LGd: IERJBOE0s, BMT X SbXST0-
ol 990509bmdsdo dymao gobyghmemo 3960dg6@Egd0L (Lwy3gmmdlooldMEsbs, Jo@s-
@B, 2MBGHoMb 39HmJlosbs s GSH) LEH0dMws3E00m 8mgdggdl sbagom 3Gmag-
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1gd%g [34]. In vitro (3009000 E5IBIOEJOI0S, M X BRsBOWO MHOHYMBI3L WOIBMF0E-
0oL 3MME0EGIM30L, Mo 398mf39weos IL-2 u IL-10 899goMgdoo [35]. xsbxoxgowo 9i39d-
A9I005 35030LMbol 1bsT3MMOBsEME, Mo A9630MHMBGOME0s oo SBEHOMIBOWIFOIMO 5JE0-
30000m. dob d98509bermdsdo- sOLYOEo boghHmo Bobyongmo dmFsgl 3gMHmdioer ©s
30000mdLowombgdl @s 0f393L 030wgdol 39MmJloE b3l [36]. X SbxsTGOwOL
3905009960 3580 dgmRo 056 0339396 (3MmEboe MGABOBIGOL 300Mb, SGEIOOMIIOHMBO,
2399¢0bs O BMP0gHmo Lbgs o35 gdoLOYb [37].

3bGH0300Mlymo Imddggds: 3sbgdools 39Homdo, GmgLsg domgmo Jbmagmom gdcmAzol
30300 19, 356Ls3mMgdom LsobEHIMILM ogm 8g3bogMms 33eg39d0L o3EbMds Xsbx sl
59303060 dmddggdol dgbobgd. sd3H30390E0s XBXITBowOL bgwo gglgol 5b-
3030609900 dngddggds 50530560l MGL3OGMSEHMON-L0bE0E0W MM 30MHLvo 0bggd-
goob (HRSV) 900s60. 9539930 03905 HRSV 8096 g59mf399w0 gmesdqdol 99d00Hgoom
@MOHM3560 godLol dmngeo babol »xmggddo [38].

50556539, X 9bx 980wl 9gds09bmdsdo dymxgo sd@Eo@mo bsgBmols sererozobols dmemg-
379 3903536 3M030L LoHoboswdgym 30E™30693L. glsdsdobsw d3gbodg s®ob 9i39dEM@MO
3b6&H0300geo bodwgoagds A Godol yModol 306mxLols (HIN1) dodsto [39]. dgLfogwrowo
0gbs 30030L A 2/68 3030l 306vLol BOHEOL 063080MJds KbRsBOEOL Yogegbom. dg3bog-
6900 3505MMd9b, O™ d39bs6g S5dBH0MMGOL Fo3MMBIRJOL, MHMIgdoi Hoedmddbosb TNF-
x X OJOIOL, M55 0530L FbMog 0f393L 30MLoL 0bsgEogzszost [40].

WoMBO0D0MJINOo Kb sxzowOL gdu@®msddo Mol C 3935300l godmafizgzol Lofobs-
503 15dSegds. 3309390000 ELEGHMMEYds, MM KBRIBOWOL gl dmddggds 4ob3o-
HM0YOME0s 3060L0L Mg3e035300L MY Bb300 C 3935¢0@0L 259mdfggzo 30Muliol
dogbom, dol Mb3-b mbgby [41]. I39bsM0OL gmgMHgmgdo dmddngdgh dsmEog 39M39LL 30-
by (HSV-2) s 0f39396 3ol 0bsg@Hogogost [42]. bbgsslgzs dg3bog@mo bfsgwmmds s3og3-
@M30600L J0d5M0 Mo 39035l 3oMmbbg (HSV-1) xsbxsnowmol gmgmhbgmol dmddg-
©9%0L 399sb0BaAl. 3300939085 HSILEANMS JgMHDIOL oo sbGoz0MHMmwo dmddy-
©90s [43].

©s33369%0:

X9bx 5300 990353L bb3s@olb3s Jodom®mo xamxz0l b5gM0gdl, Hmdwgdoa boliosmgdosb

BIOOM G5MT53MMYOOHO 5JEH03MI0m. dragrm EMHM0bgwo Jowg3990 BoGMJodosls s gom-

Bm3goEobol 33¢g39080 glsdwgdganls beol xsbxsnowo gsdmygbgdwo odbsl oMo
069399309%0b, LodLogbmMMm s bbgs 9350YBYOOL Lsd3MMbsErMmE. gl FodMbOEIZs IgHTSMIGOS

50633M9LgdME 30690l doowmb dgEbogMH o 0bBMEMB(305 98 LymEsMo T3gbstol Tglabgd s
33353 03MIIL@IL @RI 3303900
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GINGER: A CHEMICAL COMPOSITION AND MEDICAL USE
(a brief overview)
KETEVANI GABUNIA, NINO ABULADZE
ABSTRACT

Akaki Tsereteli State University. Faculty of Medicine. Department of Stomatology and Pharmacy
With the arrival of numerous synthetic drugs on the pharmaceutical market, despite the abundance of

medicines, the incidence of diseases is not decreasing. Nature has always been and always will be a source of
therapeutic agents. Numerous compounds with high pharmacological activity have been isolated from natural raw
materials.

The paper presents a brief overview of the available information on the chemical composition and use of

ginger in medicine. Ginger is rich in biologically active compounds that enable to use it widely in medicine. Studies
by scholars are aimed at testing its anti-inflammatory, antioxidant, radioprotective and antiviral properties. Of
particular interest are antiviral studies on the influenza virus (HIN1). This plant is widely used in both traditional

and

scientific medicine. Scientific studies allow for using ginger as medicinal agent for the treatment of serious

diseases as well.
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EXPERIMENTAL SUBSTANTIATION OF THE COMPOSITION OF ORALLY
DISINTEGRATING TABLETS
ZUPANETS LV., KOLISNYK T.E., RUBAN E.A.
National University of Pharmacy. Department of Industrial technology of drugs. Kharkiv,
Ukraine

The aim of this study was experimental search and selection of excipients (binders and disintegrants).
Different formulations of tablets with a diameter of 12 mm were obtained on a laboratory single-punch tablet
machine. Analysis of resistance to crushing and disintegration time was performed in accordance with the
requirements of the State Pharmacopoeia of Ukraine. In the first stage, binders that showed better resistance of
tablets to crushing were selected. In the second stage, the effect of disintegrants on the mechanical strength of
tablets and their disintegration time was investigated. According to the results, a binder which contributed to the
best crushing resistance and at the same time the shortest disintegration time of the tablets was found. The effect of
disintegrant on the quality of the tablets was also revealed, which consists in the increase of tablet hardness with
decreasing disintegration time. The findings of this study helped to select excipients which provide the best
technological properties of the tablets.

Introduction. Orally Disintegrating Tablets (ODT) represent a modern trend in solid dosage form
development. Significant advantages of ODT, in comparison with traditional tablets, include the
convenience of administration (due to no need to drink water) and the rapid onset of a therapeutic effect.
The main tasks to be solved in the development of ODT are the fast disintegration and providing the
required mechanical strength in accordance with pharmacopoeial requirements. The solution is to use
appropriate binders, disintegrants and optimal pressing pressure.

Aim. To conduct an experimental justification of the choice of excipients in a pharmaceutical
composition.

Materials and methods. Active pharmaceutical ingredients (API) [1 Actimask Acetaminophen
(SPI Pharma, USA), Glucosamine N-acetyl (PXPC, China). Lubricant [] sodium stearyl fumarate
(Lubripharm, SPI Pharma, USA). Binders [ copolymer polyvinylpyrrolidone with polyvinyl acetate
(PVP / PVA) (Plasdone S [1 630, Ashland, USA), polyvinylpyrolidone (PVP) (Plasdone K90D, Ashland,
USA; Kollidon 25 BASF, Germany). Disintegrants [1 crospovidone (Kollidon CL, BASF, Germany),
croscarmellose sodium (Parteck CCS, Merck, Germany). The studies were carried out according to the
methods of the State Pharmacopoeia of Ukraine (SPhU).

Results. According to the literature, the common binders in ODT are PVP and PVP/PVA [2]. To
select binders, each of them was mixed with the API in varying amounts. The critical point for dry bond
quality was resistance of tablets to crushing.

Various model compositions of biconvex tablets with a diameter of 12 mm were formulated with
the amount of binder of 2.5%, 5% and 10% by weight of the API. The results are shown in Table 1.

Table 1

Resistance to crushing, N

The amount of binder based on the mass of API
Name 25% 5% 10 %
Kollidon 25 2811 2942 4903
Plasdone K90D 24, 3432 4217
Plasdone 5630 2542 4413 50,99
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Considering these results, it is possible to make a conclusion that the mechanical strength of the
tablets directly depends on amount of binders. Best results are obtained with 10 % Plasdone S-630 binder.

The next stage of the study was the choice of a disintegrant. According to the literature,
crospovidone and croscarmellose sodium are commonly used disintegrants for ODT [3]. Biconvex tablets
with a diameter of 12 mm with disintegrant in the amount of 5 % by weight of API were obtained.

The parameters of resistance to crushing and disintegration time were used as quality criteria. To
determine these parameters, the SPhU methods and standard pharmacopoeial testers were used. The
results are shown in Fig. 1.

Figure: 1 Results of the study of quality parameters of tablets
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According to Fig. 1, disintegrants affect not only disintegration time, but also mechanical
hardness of the tablets obtained. Thus, taking into account much shorter disintegration time of tablets
containing Kolidon CL as compared to those with Parteck CCS, the formulation with Plasdone S-630 and
Kolidon CL were chosen due to the highest resistance to crushing value.

Conclusions. The studies which have been carried out allowed choosing the appropriate type and
quantity of such excipients as binder and disintegrant in the ODT formulation. The effect of the
disintegrant on the mechanical hardness of tablets has been experimentally proven. Tablets with 10 % of
Plasdone S-630 and 5 % of Kollidon CL have the best quality indicators among all ODT formulations
studied.
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COORDINATION COMPOUNDS OF SOME SULFANILAMIDE-BASED
DRUG

ZHORZHOLIANI N.B., AMIRKHANASHVILI K.D., KHMALADZE L.I.
Petre Melikishvili Institute of Physical and Organic Chemistry, Ivane Javakhishvili Tbilisi
State University, Tbilisi, Georgia

Ni(Il), Co(Il),Mn(1l),Cr(IIl) and Mg complexes of Sulfapyridazine (6- [n-aminobenzene-sulfamido] -3-
methoxypyridazine,SP) with general formula Me(SP)y2H,0(pH=7-8), (SPH,),[MeCl,] 2H,O(pH=1-2),were Sp-
deprotonized,SPHy-protonized molecules of sulfapyridazine, have been synthesized in water and acetone-methanol
solution. Coordination compounds were characterized by elemental analysis, molar conductivity, chemical
composition and thermo-analytical TG-DTG/DTA methods. Their solubility in hydrochloric acid solutions of
different concentration (2,5-107°- 2,5-10°M) at t=25°C has been studied. The values of the solubility products for the
compounds of Ni(Il),Mn(Il) and Mg are within ~ 10°-107. The series of solubility increase for metals was found
Ni<Mn< Mg. The difference in solubility for compounds is explained by an enhanced tendency to hydration of the
latter. The solubility of pharmacological agents is an important factor in determining their bioavailability and
effectiveness.

The sulfonamides are synthetic bacteriostatic antibiotics with a wide spectrum against most gram-
positive and many gram-negative organisms. Sulfanilamide preparations - a group of chemically
synthesized compounds used for the treatment of infectious diseases, mainly of bacterial origin.They with
varying physical, chemical, pharmacologic, and antibacterial properties are produced by attaching
substituents to the amido group (—SO, —NH-R) or the amino group (-NH,) of the sulfanilamide
(Streptocide) nucleus. Sulfonamides tend to be much more soluble at alkaline than at acid pH.
Sulfanilamides can be divided into three major groups: (1) oral, absorbable (Streptocide, Sulfadimezine,
sulfadimetoksine);(2) oral, nonabsorbable M(Ethazol Ftalazol), and (3) topical. Sulfonamides are
infrequently used as single agents. As a sulfonamide antibiotic, sulfanilamide functions by competitively
inhibitingnenzymatic reactions involving para-aminobenzoic acid (paba) [1,2]. Paba is needed in
enzymatic reactions that produce folicacid, which acts as a coenzymein the synthesis
of purines and pyrimidines.

Mammals do not synthesize their own folic acid so are unaffected by Paba inhibitors, which
selectively kill bacteria. With the advent of penicillin and other antibiotics, and recently fluoroquinolones,
the use of sulfonamides has slightly decreased, but the drugs of this group have not lost their value and in
some cases are successfully used for infectious diseases caused by sensitive microorganisms[3-5]. Many
recent studies have shown the great potential of coordination compounds in the field of medicine, in
particular, in the creation of antimicrobial, antiallergic, diabetic and antineoplastic medicinal drugs[6-8].
The authors of [9] found that the introduction of biometal (Mg2+) into tetracycline (C;H;0sN,e HCI)
increases the pharmacological activity of the complex obtained.

To obtain new bioactive substances in the form of coordination compounds, the interaction
between metal sulfates and sulfapyridazine(SP) was studied. Ni(IT),Co(II),Mn(II),Cr(Ill) and Mg
complexes are prepared in water solutions (pH=7-8),with 1:2,or 1:3 molar ratio of the NiSO,3H,0,
MnSO,-5H,0, MgS0O46H,0, Cry(SO,); and SP. Complexes of the composition M(SP),-2H,O(1) were
isolated immediately at room temperature: Ni-dark green, Mn-pinkish-brown, Cr-grayish-green Mg-
white. Complexes Ni (1), Co (II), Mn (II) of SP are obtained in acetone-methanol solutions (pH 1-2) with
a molar ratio of 1: 2, NiCI,:6H,0, CoCl,-6H,0, MnCl,-5H,0 and SP, in the presence of concentrated
HCI. Synthesized complexes: (SPH,),[NiCly] - green, (SPH,),[CoCly4] - light green, (SPH,),[MnCly] -
light brown, washed with benzene and ether. It has been established that compounds of (1) type are non-
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electrolytes; not soluble in water and organic solvents. Compounds of (2) type are tree ion electrolytes;
decompose in water and dissolve in organic solvents.

Thermal process, the following compounds were studied:Co(SP),:2H,0O(1) and (SPH;),[NiCl4]
(2). The heating velocity was V=10°/sec. The thermogrames are characterized by the DTG curve of the
endo and exo-effects, which is due to their physical-chemical transformations. [10]. Thermal
decomposition of (1) complex starts with dehydration, and then the decomposition of organic parts goes.
The thermal dehydration of the complexes takes place in one, or two steps. At the first endo effect within
200-275°C temperature interval, dehydration of the complex(1) takes place: mass loss is 5,83%,calculated
5,52%; The following exo-effects(on 442°-540°C), complex mass loss is 68,30%,calculated 65,83%,
correspond to the oxidation of two molecules of the organic ligand of PS. Metal oxide are obtained as the
final decomposition product(750-800° C) which is confirmed by chemical analysis on metals. Thermal
decomposition of complex (2) begins, on the endothermic effect(100-200°C), by the elimination of HCI
molecules; Ni(II) complexes mass loss is 10,10%, calculated 9,56%), on 320-600°C Ni(II) complexes
mass loss is 80,04%,calculated 82,90%, correspond to the oxidation of two molecules of the organic
ligand. NiCI, were obtained as the final decomposition product (600-650°C). The decomposition
mechanism and the thermal stability of the complexes under investigation were determined on the basis of
their structures.

One of the important characteristics of poorly soluble compounds is the product of solubility
(SD). Experimental results showed that the values of SD for Ni**=1.84-107, for Mn>"= 1, 99:10°°, for
Mg* =2.00 -10”. As you can see, the magnesium complex is most soluble. The hydration energy of Mg”"
and Mn”" is so high that their salts (especially magnesium) crystallize from neutral or acidic aqueous
solutions in the form of stable hydrates, forming complex ions [M(OH,)s]*".According to experimental
data, in the case of Mg (II) and Mn (II), ionic compounds are formed, where [M(OH);]*" -cation, and
anion-deprotonated sulfapyridazine molecules. These metals form strong covalent bonds with donor
oxygen atoms (for example, with water), while Ni (II) and other transition metals readily form chelates
with nitrogen-containing ligands (with sulfonamides). This explains the difference in their solubility.
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INDUSTRY, STANDARDIZATION AND DISTRIBUTION
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BACTERICIDAL ADSORBENTS PREPARED FROM GEORGIAN
NATURAL ZEOLITES

TSITSISHVILI V.*** DOLABERIDZE N.*, MIRDZVELI N.***, NIJARADZE M.*,
AMIRIDZE Z.***, TSERTSVADZE A.***, KHUSTISHVILI G.**, VIRSALADZE K.**,
KAPANADZE T.**, KHUSTISHVILI B.**, CHALIDZE N.**

*Petre Melikishvili Institute of Physical and Organic Chemistry of Thilisi State University
*¥*Key personnel of the CARYS-19-442 project

Silver-, copper-, and zinc-containing microporous materials have been prepared on the basis of Georgian
natural clinoptilolite, phillipsite and analcime using ion-exchange reactions between zeolite microcrystals and a salt
of a corresponding transition metal. Obtained materials remain the zeolite crystal structure, modified zeolites
contain up to 230 mg/g of silver, 66 mg/g of copper, and 86 mg/g of zinc, they show bacteriostatic activity towards
Escherichia coli regardless of whether the number of released ions of the bioactive metal reaches the minimum
inhibitory concentration in solution, and they can be used as filter media in water purification and fillers for
papermaking.

The medical use of zeolites, alunimosilicates with the general formula Me,Si;Al, Oy mH,0 (Me
= Na, K, ... %4Ca, 2Mg, ...), is based on the complex of their properties, especially on the ability of
zeolites 1) to adsorb molecules in the pores and channels of the microporous structure, and 2) to enter into
ion exchange reactions with the participation of Me" ions compensating the negative charge of the crystal
lattice constructed from alternating SiO, and AlO,4 tetrahedrons. Effectiveness of zeolites in reducing the
concentrations of heavy metals and organic matter in water is marked in recent reviews [1-3], and the
complexity of aquatic systems demands special attention in the selection and preparation of adsorbents
and ion exchangers. In several cases it is necessary to provide such materials with bactericidal properties
in order to prevent the growth of microorganisms on their surface. Started at the beginning of the 21%
century and continuing to this day, studies showed that natural and synthetic zeolites exchanged by ions
of transition metals (silver, copper, zinc) exhibit antimicrobial activity toward a broad range of
microorganisms [4 and cited literature], and silver-containing zeolites are characterized by the most
powerful antibacterial activity [5].

The purpose of this work was to apply the “dry” ion exchange method [6] to natural analcime and
clinoptilolite, as well as to determine the bactericidal activity of the obtained samples and compare their
properties with the previously prepared silver-, copper-, and zinc-containing phillipsites [4].

Georgian natural clinoptilolite-heulandite-containing rock from the Rkoni plot of Tedzami deposit,
analcime from Chachubeti and phillipsite-containing tuff rock from Shukhuti described in [7] were used
as starting materials. The clinoptilolite- and analcime-containing rocks were crushed in the planetary
micro mill Pulverisette 7 (Fritsch Laboratory Instruments, Idar-Oberstein, Germany) to a size less than
0.063 mm (250 BSS mesh), used without washing, and named as Cgk (clinoptilolite from Rkoni) and Acy
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(analcime from Chachubeti), respectively, preparation of Pgy (phillipsite from Shukhuti) is described in
[4,6].

Ion exchange was carried out as follows: powder of zeolite and the corresponding salt were mixed
in weight ratio 1:6 and thoroughly grinded in an agate mortar for 10 minutes for AgNOs-containing
mixture, and for 15 minutes for CuCl, or ZnCl,-containing mixtures. The solid mixture was then
transferred to a filter and washed with distilled water until the complete disappearance of nitrate or
chlorine anions, after which the modified samples were first dried in air and then at 100-105°C in a
thermostat; samples with a maximum content of corresponding metal are labeled as AgZ (silver-
containing zeolite), CuZ (copper-containing zeolite), and ZnZ (zinc-containing zeolite).

Powder X-ray diffraction patterns and FTIR spectra of the modified samples confirm the retention

of the microporous zeolite structure after ion-exchange reactions.
Chemical composition of native zeolites and their modified forms with a maximum silver, copper or zinc
content are listed in the Table 1 in terms of the empirical formulas
M,(Na,K,Me),(Ca,Mg).[AlSi,O,]nH,0, where z is 72 for clinoptilolites, 96 for analcimes, and 32 for
phillipsites, Me" ion corresponds to the impurity metals, M = Ag", %Cu*", or %Zn"".

Table 1. Chemical composition of native and modified zeolites.

MC

mmol's mg/g

Sample Empirical formula DS

Cre  (NazaoKi115Cag7sMgoas)Meoss[AlroS1293072]22 5H20
AgCre  Agsi(NaK Melo2s(CaMglo125[Als 6512300072123 2H20 092 1.87 202

CuCrr  Cuzs(Na,K Me)o2(Ca Mg)oa[Als 251307072124 3H20 0.94 1.03 66

InCrr  Znzgs(WNa K Me)pa(Ca Mg)oa[Als.18431.5072]25 6H20 0.93 1.00 65
Aca  (Nag2:K22:Ca1.1Mg10)Meoso[Alis.25132.00s96) 18 4H:0

AgAcH  Agos(Na K Me)s 7(CaMg) o All5251320096]18 9H20 0.625 217 234

CuAcua  Cuzr(Na,K Me) 7(Ca,Mg)is [Al150S132.0096]-19.5H20 0.49 1.03 65

ZnAcH  Znas(WNa K Me)si(CaMag)is [Al518132.0096] 19 2H20 0.50 1.05 69

Pzr  (NaizoKzoCaosoMgo2s)Menp.10[Als 505111.80032] 11 4H20
AgPsy  Agsa(Na K Me)o1a(CaMg)oas[Als 448111 20032] 14 . 2H20 0.77 2.13 230
CuPsa  Cunzo(Na.K Me)os(CaMz)o 2[Als 508111 700321 14.3H20 0.80 1.04 66
ZnPsa Znysa(Na K Me)osss(Ca Mg)o2[Als 478111 70032]-15.6H20 0.82 1.31 86

Results for clinoptilolite are comparable with the maximum possible content of silver (1.85
mmol/g), copper (1.2 mmol/g), and zinc (1 mmol/g) calculated from ion-exchange isotherms measured on
natural clinoptilolite from Gordes, Turkey [7]; the silver content in the modified Georgian clinoptilolite is
more than two times higher than 0.82 mmol/g in the sample used for the removal of Escherichia coli and
heavy metals from aqueous solutions [8], and the copper and zinc content is higher than in the modified
clinoptilolite from deposit Zlatokop, Serbia [9], 0.41 and 0.225 mmol/g, respectively. In general,
modified Georgian zeolites have a higher metal content (MC) than zeolitic tuff from Semnan deposit, Iran
[10], containing 0.24, 0.28 and 0.24 mmol/g of silver, copper and zinc, respectively.

The degree of substitution (the ratio of the charge of transition metal ions to the number of
aluminum atoms) is highest for clinoptilolite and lowest for analcime, but the specific content of bioactive
metals (MC) in analcimes is not inferior to their content in other zeolites. Silver ions Ag' quite easily
enter the microporous structure of zeolites, the penetration of copper Cu’" and zinc Zn>* ions, especially
into the structure of analcime, is difficult.

There is a slight difference in the hydration character of the ions entering the pores of the zeolite —
an “isolated” silver ion Ag" (radius 1.15 A) is larger than Cu®" and Zn®>" ions (radii 0.73 and 0.74 A,
respectively), but the hydrated silver(I) ion contains four water molecules (Ag(H,0),") in a linearly
distorted tetrahedron configuration, whereas the hydrated copper(Il) and zinc(II) ions contain six water
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molecules (M(H,0),"") and have regular octahedral configuration [11]. On the other hand, the
microporous structure of analcime is formed by highly distorted narrow channels (4.2 A x 1.6 A, Figure
1), while phillipsite and clinoptilolite have three-dimensional channel systems; clinoptilolite channels are
formed by one 10-membered (3.1 A x 7.5 A) and two eight-membered rings (3.6 A x 4.6 A, 2.8 A x 4.7
A), phillipsite channels in all three directions are formed by eight-membered rings (3.8 Ax 3.8 A,3.0 A x

43A,32Ax33A).
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Figure 1. Rings in analcime (d8mr), cliniptilolite (10mr), and phillipsite (8mr).

Data on leaching of metals from modified zeolites (0.1 gram) in normal salina (9 g of NaClin 1 L
of deionized water) solution (100 mL) are given in Table 2 in terms of the minimal inhibitory
concentration (MIC) values toward E. coli for corresponding bioactive ion: 0.037 mM for silver [12], and
1 mM for copper and zinc ions [13].

Table 2. The leaching of metals (mM/MIC) from modified zeolites.

Sample MPsi MAcH MCEx

Ton Agt Cu* Zntt Agt Cu?* Zn®t Agt Cu* Zn®t
In 1 hour 0.75 <0.05 0.08 0.20 <005 | <0.05 0.85 015 0.10
In 3 hours 13 0.13 0.20 0.43 0.2 0.23 1.8 0.19 0.20
In 6 hours 1.8 0.25 035 0.92 0.34 0.38 26 0.22 0.25
In 24 hours 5.2 045 0.5 1.6 0.52 0.6 32 0.30 035

The release of silver ions from zeolites depends on their structure, for clinoptilolite and phillipsite
the inhibitory concentration is reached after about 1.5 — 2 hours, for analcime after about 12 hours; the
highest concentration after overnight exposure is provided by a sample of silver-containing phillipsite.

The release of copper and zinc ions is much slower, especially from phillipsite, the inhibitory

concentration is not reached even in 24 hours.

Nevertheless, all studied samples exhibit bacteriostatic activity in the Kirby-Bauer test (see Table 3)
in standard conditions [14], which indicates the activity of the zeolite matrix itself, and not only the
activity due to the ions of bioactive metals released from it.

The most active are silver-containing zeolites, although phillipsite and clinoptilolite containing
cheaper copper and zinc are not much inferior to them in activity. Despite the somewhat higher activity of
copper and zinc-containing phillipsites, modified clinoptilolites are preferred for practical medical and
industrial (cleaning and disinfection of water, fillers for paper production, etc.) applications, since the
starting material complies with European safety requirements.

Table 3. Inhibition zone diameter (mm) for native and modified zeolites against E. coli.

Zeolite Psn Acu Crr
Petri dish with E. coli and Z 0 0 0
Petni dish with E. coli and AgZ 18.6=0.7 12512 204£15
Petn1 dish with E, coli and CuZ 15710 10.1=1.0 12.8+1.0
Petn dish with E. coli and ZnZ 163209 9505 1320 8
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UKRAINIAN FEMALE CONSUMERS OF MAKEUP AND SKINCARE
COSMETICS BEHAVIOR STUDY

BASHURA A.G., NABOKA O.I., KRAN A.S., MARTYNIUK T.V., KOBETS M.N,,
FILIPTSOVA O.V.
NATIONAL UNIVERSITY OF PHARMACY. KHARKIV. UKRAINE

The study found that most Ukrainian respondents use makeup and skincare cosmetics. The inverse
relationship between age and frequency of use of cosmetics was revealed. The results are important for predicting
the behavior of cosmetics consumers, as well as for educating among young females on the safety of cosmetics,
especially the frequent use of makeup of suspicious origin.

Introduction. A human desire for perfection will never lose its relevance, including the desire of
females to be attractive, to hide disadvantages and to emphasize advantages of appearance [3]. The
history of hygiene and cosmetics dates back to ancient times, when people began to wash, clean and
soften the skin, protect it from the sun, wind, rain, snow, trying to make their appearance more attractive.
The observations of archaeologists and scientists who study the lives of tribes and peoples that have
survived to our time and were at a lower stage of development, confirm this.

The main achievements of cosmetics are connected with knowledge of properties of plants, with
experience of application of various products of a plant and animal origin, as well minerals. And even
what is sometimes perceived only as a desire to beautify the appearance, has a healing effect, confirmed
by folk practice. Many tribes have had and still have a special combat coloring. Such body painting,
tattoos, various ointments and aromatic substances are used in everyday life. The marks applied to the
face and body signify both belonging to the genus and conformity to the accepted standard of beauty,
used in magical rituals, raising the fighting spirit of warriors and hunters. Cosmetics, both decorative and
hygienic, have their roots in ancient Egypt and Greece, and in general develop as many centuries as the
mankind exists. The word "cosmetics" itself translated from Greek means "the art of decorating, tidying
up". In today's world, makeup and skincare cosmetics are the most common and affordable way to
improve the appearance. The peculiarity of the modern perception of the consumption of makeup and
skincare cosmetics is only that the age of its consumption is getting younger every year [6].

Currently, on the shelves of cosmetic stores and on Internet sites one can see cosmetic products
designed for young girls. It is quite good if these products are specialized and adapted for children's and
teenagers' skin, but this is not always the case. In addition, consumers themselves can choose products
that do not correspond to the skin age. In this case, cosmetic products can be dangerous and even cause
serious harm to the health of young girls [1]. The human body functions in such a way that it can absorb
nutrients not only with food, but partly through the skin. Knowing this, one should take very seriously the
cosmetic products that are applied to the skin. In addition, some cosmetic products can belong to the
category of pharmacy ones and have a therapeutic effect [2].

The aim of the work is to study the behavior of female makeup and skincare cosmetics.

Research methods. Field approach is used in the study. Questionnaires were developed on the
issues studied during the research, namely: what cosmetics respondents use, the awareness of the class of
makeup and how important is the data about the naturalness of its components, the presence of allergic
reactions, the skin type, and some socio-demographic issues. Further research is planned to expand the
sample and examine more detailed links between professional affiliation/field of activity and the use of
decorative and care cosmetics.

The statistical method was used to process the obtained information. All respondents were
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acquainted with the objectives of the study and gave their voluntary consent to participate in it, in
accordance with the requirements of the Declaration of Helsinki.

The statistical criterion y° was used for the analysis of qualitative traits. The obtained actual
values of x*. were compared with the critical values at a given degree of freedom "df". Questionnaire data
were translated into coded format and entered into an Excel database. Data processing was performed in
the computer program Statistics 6.0.

Research results. The study involved 548 females aged 13 to 70 years. The data of all
respondents were used in the analysis, even in the case of incomplete questionnaires (the number of such
individuals was 32). The research was conducted on the basis of the Department of Cosmetology and
Aromology of the National University of Pharmacy. Female participants in the subsequent analysis were
divided into six age groups: the first age group (up to 16 years, it did not take into account the age limit,
for example, 16 years old), the second, third, fourth, fifth groups (up to 20, 30, 40, 50 years respectively),
and the sixth group (over 50 years). The age of most respondents was in the range of 16-20 years. The
second large group of respondents belonged to the group of individuals under 30 years.

It was found that respondents use cosmetic products in all age categories. The same tendency can
be observed all over the world as well [5]. Respondents aged 16 to 20 and a group of respondents up to 30
years of age most often use makeup cosmetics, but the youngest age group uses makeup cosmetics twice
a day more often than others, the difference in indicators is statistically significant. This can be explained
by the fact that teenagers try to express themselves, girls try to please their peers of the opposite sex, even
to prove that they are adults.

The frequency of use of skincare cosmetics by the third age group can be explained by the fact
that respondents may take preventive measures against skin aging, which in this period are already
beginning in the skin. At the same time, the number of respondents who use makeup once a week in
different age groups differs by a small number, but most of these respondents are in the age group up to
50 years.

It was found that the majority of respondents of all ages visit a cosmetologist, although among the
respondents of the youngest group one can observe the largest fraction, namely, 18.45% of those who do
not visit such specialists at all. The frequency of visits once a month among the respondents of the
youngest group is 40%%, and others with a slight difference visit as follows: 59%, 66%, 58.3%, 63%,
65%, and this difference is not significant.

Regarding face washing, most respondents indicated that they use different cosmetics. It should
be noted that tap water with soap is most often used by respondents under the age of 40, other means than
those proposed for the survey are often used as well, and the leaders are again the adolescent age group.
These frequencies are as follows: 57%, 39%, 43%, 33%, 43%, 34%, respectively, from the youngest to
the oldest age groups. Cosmetic milk is less often used for washing lotion. The lotion is more often used
by the second and sixth age groups.

Respondents perform facial massage with different frequency, for example, once a week, 35.5%,
27.7%, 22.3%, 10.9%, 13.6%, 13% from the youngest to the oldest age groups, the difference is
significant between the first and last age groups. However, the results were the opposite regarding the
lack of use of this procedure: 31% and 37% of respondents of the first and second age groups do not do
facial massage, even higher fraction of massage is not performed in older age groups, namely, 43%, 43%,
52% respectively. This can be explained by greater professional, domestic employment, and among the
respondents of the first and second age groups possibly the psychological factor plays a role, namely the
desire to be liked and the significant role of appearance in this age range.

Masks for cleansing are most often used by respondents under the age of 40. Moisturizer is used
during the day mainly by all respondents of all age groups: 59%, 76%, 68%, 81%, 70%, 82%,
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respectively, from the youngest to the oldest, the difference is not significant. This can be explained by
the quality of the water, which causes dry skin and irritation due to allergic reactions and the use of
antiseptics.

The results of the survey on the importance of using natural cosmetics showed that the majority
of respondents expressed a desire to have natural cosmetics and this desire is important as follows: 13%,
26%, 31%, 33%, 36%, 35% according to age groups. It is worrying that a sufficient number of
respondents do not pay attention to the quality of makeup, namely: 32%, 17.5%, 15.3%, 11%, 16%,
17.3%, respectively, from the youngest group to the oldest one.

Importantly, most respondents have sensitive skin, namely: 55%, 65%, 69%, 65%, 75%, 52%
from the youngest to the oldest group. Our data is similar to data obtained by other researches. For
example, it was demonstrated that currently overall, ~60-70% of females and 50-60% of males report
having some degree of sensitive skin [4]. We can explain this phenomenon by the fact that majority of
participants live in megapolices where the ecological situation is not optimal and the air pollution is
relatively high. In addition to this we can mention wearing masks due to serious epidemiological situation
with Covid-19.

Regarding the use of different classes of makeup cosmetics, the following results were obtained:
the class of "lux" is preferred by a small number of respondents, most of them are among respondents of
the second and third age groups. This is understandable: these people are more well-off, social status
obliges them to do so, or they monitor their health in the hope that there will be no unwanted side effects
in high-end products. For example, other investigators demonstrated a relatively high prevalence of such
adverse effects due cosmetic use in Saudi Arabia consumers [7].

The results of the survey as to the place of purchase of makeup cosmetics showed that the
common market is not a proper place to buy such products for most groups (third, fourth, sixth age
groups), although the youngest respondents do it most often, 9%, the difference is significant. 67%, 42%,
32%, 12.7%, 18.2%, 31% buy cosmetic products in stores, and the frequency of purchases in branded
stores increases with age: 15%, 38%, 40%, 63%, 36%, 34%, respectively, from the youngest group to the
oldest one. The reasons are, in our opinion, as in the previous case: people are more financially stable.
The “lux” class is preferred by a small number of respondents, most of them among respondents of the
second and third age groups.

Conclusions. It is established that the age at which Ukrainian females start using makeup
cosmetics becomes much younger. In all age categories, respondents use cosmetic products, namely, with
a result of 100%, except for the second age group, where the result is 99.9%, this difference is not
significant.

The high level of use of various cosmetic services among the population of Ukraine is
demonstrated.

The results are important for predicting the female consumers behavior, as well as for education
among young females on the safety of cosmetics, especially the frequent use of makeup of suspicious
origin.
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UKRAINIAN FEMALE CONSUMERS OF MAKEUP AND SKINCARE COSMETICS BEHAVIOR
STUDY
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NATIONAL UNIVERSITY OF PHARMACY
ABSTRACT

The study of female cosmetic consumers behavior was conducted in Ukraine. The results of research
complement the information known in other countries today as to the age characteristics of the makeup and skincare
cosmetics use. The study allowed to establish the relationship between the age of females and their use of makeup
and skincare cosmetics. The extremely high level of cosmetics consumption among Ukrainian females of different
ages, both skincare and makeup, has been demonstrated. It is shown that the modern population faces problematic
skin conditions, namely increased skin sensitivity (at the level of 52-75% depending on the age category). The use
of different classes of makeup cosmetics is demonstrated, but with non-significant use of cosmetics in the “lux”
segment.
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RESEARCH OF THE BEHAVIOR OF CONSUMERS OF
ANTIHYPERTENSIVE MEDICINES IN UKRAINE
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FILIPTSOVA 0O.V.*, **IBRAHIMOVA E.L.
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The study of the behavior of consumers of antihypertensive drugs taking into account the case of
angiotensin-converting enzyme inhibitors was conducted. A survey of 150 consumers of pharmacies in Kharkiv was
done. Enalapril exists in the Ukrainian market by more than thirty brand names. The most common ACE inhibitors
are Captopril, Enalapril, Lisinopril, and Ramipril. Factors influencing consumer decision making about the
purchase of a drug have been identified.

Introduction. Angiotensin-converting enzyme inhibitors or ACE inhibitors comprise a group of
drugs used mainly to treat hypertension and congestive heart failure. These substances inhibit the action
of angiotensin-converting enzyme (ACE), a component of the renin-angiotensin system, which is an
element of the blood pressure regulation system. ACE inhibitors are very widely used today for the
treatment of various diseases. Since the end of the last century, ACE inhibitors have been the «gold
standard in the treatment of cardiovascular diseases».

The effectiveness of pharmacotherapy of a particular disease and in relation to an individual
patient, as well as the safety profile of the course of these drugs depends on some of their features. It is
these features that determine the search for new ACE inhibitors, which would claim the universality of
use in the clinic with the advent of recommendations for practical use. In this case, there is no
personification of treatment, which is important in specific clinical cases. Some mechanisms of ACE
inhibitors are not yet fully understood and the experience of their use in clinical practice is not complete
[2].

The aim of the work was to research the behavior of consumers of antihypertensive medicines in
Ukraine (taking into account the case of angiotensin-converting enzyme inhibitors).

Research methods. The data of scientific periodicals, the State Register of Medicines of Ukraine,
field researches were used in the paper. A survey of consumers of pharmacies in Kharkiv (Ukraine) [1]
was regarded. The following methods were used in the paper: marketing research, statistical analysis.

To identify the significance for consumers of certain characteristics of this group of medicines,
consumer preferences, as well as factors that influence the choice of a medicine Enalapril and consumer
decision to purchase, a survey of consumers was conducted. Respondents were visitors to pharmacies
who purchased an angiotensin-converting enzyme inhibitor. A total of 150 consumers were interviewed.
Some of the questionnaires were rejected due to incorrect filling. 137 questionnaires were selected for
analysis.

The information obtained was collected taking into account ethical requirements. All consumers
who took part in the anonymous survey gave their written consent. The relationship between qualitative
traits was assessed using the y° test. The conclusion on statistical hypotheses was made at the level of
significance p<0.05. The resulting database was created in Microsoft Excel. All calculations were
performed in Microsoft Excel.

Research results. According to the chemical classification ACE inhibitors are related to four main
generations depending on the chemical structure in the molecule responsible for interaction with the
active center of ACE inhibitors: I" generation compounds, which contain sulthydryl groups (Captopril,
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Pivalopril, Zofenopril), II"" generation compounds, which contain carboxyalkyl group (Lisinopril,

Cilazapril, Ramipril, Perindopril, Benazepril, Moexipril), III"" generation compounds, which contain a
phosphine group (Fosinopril, Ceronapril), IV" generation compounds, which contain a hydroxamic group
(Hydrapril).

Enalapril is represented in the Ukrainian market by more than thirty brand names. The most
common ACE inhibitors are Captopril, Enalapril, Lisinopril, and Ramipril.

ACE inhibitors are used to treat hypertension, but they are sometimes prescribed for heart failure,
nephropathy, systemic scleroderma, diabetic nephropathy and other diseases.

According to the duration of the antihypertensive effect, ACE inhibitors are divided into three
groups:

- short-acting — they should be prescribed 2-3 times a day (Captopril);

- medium duration of action — prescribed at least 2 times a day (Enalapril, Ramipril);

- long-term action — in most cases provide round-the-clock monitoring of blood pressure when
taken once a day (Lisinopril, Perindopril).

ATC classification: C09. Agents that act on the renin-angiotensin system. CO9A. angiotensin-
converting enzyme (ACE) inhibitors.

According to physicochemical properties and pharmacokinetic features, all ACE inhibitors are
divided into three classes, or groups:

class 1 — lipophilic ACE inhibitors such as captopril, which themselves have pharmacological
activity, but in the liver begin their further transformation;

class II — prodrugs that become active only after metabolic transformation (hydrolysis) in the
liver. The active form of these ACE inhibitor prodrugs is their diacid metabolites;

class III — hydrophilic drugs such as Lisinopril, which are not metabolized in the body, circulate
in the blood outside the binding of plasma proteins and excreted unchanged by the kidneys. Systemic
bioavailability is lower than that of lipophilic ACE inhibitors.

All drugs from the group of ACE inhibitors have a similar antihypertensive effect at equivalent
doses. The largest difference is observed between all ACE inhibitors and Captopril, the first ACE
inhibitor, which has a shorter duration of action and a relatively large number of adverse effects.

According to the classification system of ATC, ACE inhibitors belong to group C — Agents that
affect the cardiovascular system. C 09 — Agents acting on the renin-angiotensin system. C 09 A —
Angiotensin-converting enzyme inhibitors.

A distinctive feature of these drugs is the uniformity of dosage forms (tablets, capsules, solutions
for injection), a relatively wide range of dosages and packages of drugs, as well as duplication of the
range.

Based on the content analysis, it was found that the largest fraction among the range of ACE
inhibitors by international names was occupied by Lisinopril (34.15%), followed by Enalapril (24.39%)
and Ramipril (23.78%).

According to the study, Enalapril-Zdorovya is the undisputed leader in the group of Enalapril
drugs in terms of sales in kind at a dosage of 10 mg. The leader in sales in monetary terms is Berlipril.

The main segment of consumers of angiotensin-converting enzyme inhibitors are visitors to
pharmacies aged 50-75 (22% of respondents), whose average income per family member is about 6,000
hryvnias.

During the survey of consumers of pharmacies in Kharkiv, the types of information that affect the
purchase of drugs of the study group were identified. Because the drugs in this group are prescribed, a
significant percentage were related to doctor's visits (32%). Pharmacist's recommendations constituted
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24%, followed by advice from acquaintances (20%), media advertising (16%), own opinion (8%),
specific literature (4%).

The frequency of purchase of angiotensin-converting enzyme inhibitor drugs by consumers has
been established. As a rule, drugs of this group are purchased periodically. A significant percentage of
consumers (24%) were buying the drug for the first time, which can be explained by the
recommendations of pharmacists, advertising, advice from friends who took the drug.

At the next stage of research, the importance of certain parameters of drugs of this group for the
consumer was established on a 10-point Likert scale. The following results were obtained: efficiency (10
points), safety (9.8 points), price (9 points), manufacturer (7.1 points). The least important for consumers
is the popularity of the drug and the number in the package (5 points), package design (3 points).

The reasonable price of drugs of the studied group for the final consumer is determined. For 36%
of respondents, a price of up to UAH 40 per package was acceptable. For 24% that was recognized from
40 to 50 UAH, and for 16% was from 50 to 60 UAH accordingly.

The preferences of consumers when purchasing angiotensin-converting enzyme inhibitor drugs as
to the country of origin have been established. The vast majority of consumers prefer domestically
produced drugs, namely FF Zdorovya (40%), while 24% of consumers prefer drugs of foreign
manufacture (KRKA). OJSC “Farmak” was preferred by 20% of respondents, and Berlin Chemi and
Gideon Richter by 6% of respondents each accordingly.

The influence of parameters of drugs of this group on the choice of consumers with different social
status was determined. It was established that for all population groups the most significant factors were
efficiency, safety and price, which vary slightly in different groups. Due to the fact that not all doctors
and pharmacists are supporters of innovative drugs, consumers also do not buy new drugs of the study
group.

Conclusions. Factors influencing consumers' decisions to purchase an angiotensin-converting
enzyme inhibitor have been identified. The data obtained can be used by manufacturers to promote drugs
of this group on the pharmaceutical market. The obtained data of consumer preferences can be used to
form the optimal range of pharmacies.
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ABSTRACT

A study of the behavior of consumers of antihypertensive medicines taking into account the case of
angiotensin-converting enzyme inhibitors was conducted. The data of the scientific periodical literature, the State
register of medicines of Ukraine, field researches were used in the paper. A survey of 150 consumers of pharmacies
in Kharkiv (Ukraine) was conducted. Based on the content analysis, it was found that the largest fraction among the
range of ACE inhibitors by international names belonged to Lisinopril (34.15%), followed by Enalapril (24.39%),
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and Ramipril (23.78%). According to the study, Enalapril-Zdorovya was the undisputed leader in the group of
enalapril drugs in terms of sales in kind at a dosage of 10 mg. The leader in sales in monetary terms was Berlipril.
Factors influencing consumer decision making on the purchase of an angiotensin-converting enzyme inhibitor have
been identified. The obtained data of consumer preferences can be used to form the optimal range of pharmacies.
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ON THE ISSUE OF REGULATION OF ORGANIC AND NATURAL
COSMETIC PRODUCTS IN UKRAINE

KUKHTENKO H.P., BASHURA O.G., STARANCHUK N.V.
National University of Pharmacy, Kharkiv, Ukraine

In recent years, there has been a growing interest in organic and natural cosmetics, due to the
growing number of sympathizers, who consider themselves "green consumers". Natural products are
more trusted by consumers and many consider them safe. The main difference between traditional and
natural cosmetic products is, first of all, in the choice of ingredients/raw materials and production
processes. Manufacturers of traditional cosmetic products, using existing scientific advances to search for
and synthesize new ingredients, aim to produce a quality, effective and safe product, achieve the best
sensory characteristics and reasonable prices, regardless of the impact on the environment. On the other
hand, a key factor in the development of recipes for organic and natural cosmetic products is the choice of
raw materials, which must be of high quality, safe, and natural or organic origin. The manufacture of
natural and organic cosmetic products involves the use of processes that will not have a negative impact
on the environment [2].

The purpose of this work is an analysis of legislative regulations of Ukraine and the EU
governing the production of natural and organic cosmetic products.

Materials and methods. Methods of information retrieval, systematization of material.

Results and discussion. Currently, to improve the quality of cosmetic products in Ukraine the
process of harmonization of EU legislation with national legislation continues. Thus, in Ukraine, there are
effective national regulations, harmonized with international regulations, by the method of confirmation
with effect from the 1st of August 2018: DSTU ISO 16128-1: 2018 (ISO 16128-1: 2016, IDT) Cosmetics.
Guideline on technical definitions and criteria for natural and organic cosmetic ingredients and products.
Part 1. Determination of ingredients; DSTU ISO 16128-2: 2018 (ISO 16128-2: 2017, IDT) Cosmetics.
Guideline on technical definitions and criteria for natural and organic cosmetic ingredients. Part 2.
Criteria for ingredients and products [1]. Still in progress is the process of coordination and discussion of
the draft Resolution of the Cabinet of Ministers of Ukraine "On Approval of the Technical Regulation on
Cosmetic Products", which is harmonized with the relevant EU standards, namely with Regulation (EC)
No. 1223/2009 of the European Parliament and the EU Council (Bruxelles, 30.11.2009) with the transfer
of market control over cosmetic products to the State Service of Ukraine for Medicines and Drugs
Control.

EU Regulation 1223/2009 on cosmetic products (4) does not recognize organic and natural
cosmetic products as a special category of cosmetic products, so these cosmetic products, like all others
placed on the EU market, must meet all the requirements of this Regulation.

There are additional standards for organic and natural cosmetic products that increase the
requirements for these categories of cosmetic products. However, even in the EU, there is still no single
standard for these categories of cosmetic products. The most well-known voluntary standards for organic
and natural cosmetics in the EU are the COSMOS standard and the NATRUE standard. In January 2010,
five European organizations involved in the certification of organic and natural products have adopted the
so-called COSMOS Standard (COSMOS ORGANIC and COSMOS NATURAL Standard), in order to
define minimum requirements and a general definition of organic and natural cosmetic products [2].
These are organizations: BDIH (Germany), ECOCERT (France), ICEA (Italy), COSMEBIO (France),
SOIL ASSOCIATION (Great Britain). The standards of these individual certification bodies are used by
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more than 1,600 companies for more than 25,000 products in more than 45 countries, which is about 85%
of the market for certified cosmetic products [2]

ISO 16128 Standard defines natural ingredients and derivatives of natural ingredients, the
definition of biological ingredients and derivatives of biological ingredients, a method of calculating the
indicators of natural and/or biological ingredients, a method of calculating the percentage of organic or
natural ingredients in the finished product.

The natural ingredients in the Guideline are defined as those derived from plants, animals,
microorganisms, or minerals by the processes described in Annex A of the document. Part 1. Minerals
can be considered natural if they are inorganic substances and occur naturally on Earth. Water is
considered natural. Organic are natural ingredients that are grown or harvested in the wild following local
requirements for organic products (or ISO standard).

If the natural and/or organic ingredients have been modified and the product obtained is at least
50% (by molecular weight) of natural origin, it is considered to be a "product of natural origin". The
processes that can be used are listed in Annex B of the document. If minerals are chemically treated but
have the same chemical structure as natural minerals, they are classified as ingredients of mineral origin.
The list of ingredients of mineral origin is given in Annex D of the document. Non-natural ingredients are
considered any ingredients derived from petroleum and petroleum products. Ingredients derived from
natural and mineral ingredients, but containing more than 50% (by molecular weight) of components
obtained from oil refining, are not considered natural.

However, this standard has provoked a stormy reaction from cosmetic market participants, so
COSMOS STANDARD believes that the standard 16128 ISO carries a serious risk of confusion for
consumers. A concise definition of what is a "natural" - an ingredient is included in the "index of natural
origin" if it contains more than 50% of natural raw materials. This type of ingredient can indicate the
percentage of naturalness indicated on the product packaging, as well as 100% natural ingredient. The
COSMOS-standard requires a minimum of 95% natural ingredients and a minimum of 95% organic
ingredients. The COSMOS-standard prohibits the use of nanomaterials; GMO raw materials
(contamination with GMO raw materials and ingredients is allowed not higher than 0.9%); animal testing
of products and ingredients except as required by law; primary raw materials obtained from live or killed
animals. Ingredients of animal origin are allowed if they are produced by animals (but are not part of
animals) or they were obtained only using the processes listed in the standard [2].

Conclusions. It should be noted that the ISO standard can be a good starting point for a
manufacturer to determine whether a product falls under the definition of natural, and can also be used as
a marketing tool.
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Background

Pharmacists hold scientifically educated understanding, with deep pharmaceutical and
medical knowledge; they are post-graduate healthcare occupational and high skilled expert
specialists in all the viewpoints of the delivering and using medicines [1,2]. Pharmacists ensure
to accession cost-effective, safe and high-quality medicines. The levers for the modification of
the higher institutional pharmaceutical schooling and education are multiply ranged, with
growing in format, character, nature and depth [3,4]. The massive political, economic, public,
national and civil situation influencing of the health care system division in many countries,
which also should have positive or negative effects on the pharmaceutical care practice. Due to
modern demands, it is quite obvious, higher pharmaceutical education systems are needed deep
and radical changes. The function, duty and role of pharmacists and pharmaceutical personnel
demand to re-evaluated and overestimated [5,6]. According to the modern challenges, the higher
pharmaceutical educational institutions need to develop pharmacy faculty study programs
curriculum, which should obviously determine learning and education results. Current study
results will aid to lead pharmacy program and curriculum enhancement [7,8]. The higher
pharmaceutical educational results could make use of as renewed educational institutional
framework to such an extent consolidates and integrates pharmaceutical and medical sciences,
occupational characteristics, professional practical skills, inter professional working practice, and
high professionalism at new main division of pharmaceutical care direction, public health and
health care systems governance and whole modern pharmacy practice [9,10,11]. The institutional
educational modification, revision and restructure would demand not only a comprehensive
pharmacy program curriculum, but also a majority obligation to pharmaceutical faculty
perfection and enhancement. Also, pharmacy programs’ syllabuses need modernization
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according to modern health care and pharmaceutical care challenges in the worldwide.
Therefore, should train and prepare new types of tutors and mentors to educate pharmacy faculty
students and pharmacists via various types of informative, experiential and practical skill
materials. Properly distributed and allocated institutional educational opportunities, possibilities,
potentials, capacities and study resources need modification [12,13]. Higher pharmaceutical
institutions, universities higher pharmacy schools and colleges should be created according to
modern medical demands globally. It is very important to establish and estimate new practical
models, which should make use within developing modern health care surroundings. Higher
pharmaceutical educational programs must be focused on the demands of the purpose public and
audience [14]. Higher pharmaceutical programs, curriculum, program goals, methods for
attaining learning outcomes, study results, study program, teaching process characteristics,
course content and syllabuses, teaching methods, study materials, learning resources, reading
materials, participant type of assessment, course assessment and quality assurance should be in
modern standards [15,16,17].

Objective: Main objective of the study was to analyze Singularities of pharmaceutical
organizational and regulation issue aspects vision by public health care specialists in Georgia.

Materials and methods: We conducted survey study. Research objectives are materials of
sociological research: The study was quantitative investigation and analysis of the organizational
and regulatory framework, and identify the singularities of pharmaceutical organizational and
regulation issue aspects vision by public health care specialists in Georgia, by using survey
(Questionnaire). Surveys were for public health specialists; 307 public health specialists were
interviewed. Were used methods of systematic, sociological (surveying, questioning),
comparative, mathematical-statistical, graphical analysis. The data was processed and analyzed
with the SPSS program. We conducted descriptive statistics and regression analyses to detect an
association between variables. Statistical analysis was done in SPSS version 11.0. A Chi-square
test was applied to estimate the statistical significance and differences. We defined p < 0.05 as
significant for all analyses. The study’s ethical items. In order to provide the study’s ethical
character each participant of it was informed about the study’s goal and suggested of willingness
of the work to be done. So, the respondents’ written or oral compliance was got on that issue. All
the studies were carried out by the selected organizations administrations’ previous compliance.
Were used Informed consent form for each respondent to participate in an anonymous survey.
During the whole period of research, the participants incognita was also provided. For the
international rules’ and criteria’ conformity this human subject comprising given study was
discussed and confirmed on the Bioethics Committee sessions of the YSMU. In order to meet the
objectives, set in the research we also used the results obtained through analysis of available
official information, studies and opinions about pharmacists, as well as the methods of
quantitative studies. The research implementation required the following sub studies:
Singularities of pharmaceutical organizational and regulation issue aspects vision by public
health care specialists in Georgia.
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Results and Discussions:
On the basis of performed study results the following have been founded:

The respondents’ majority considered that the pharmacists’ functions in a pharmacy consisted in
realization of drugs and instruments of medical purpose and providing information about drugs to the
population. Less than half part of the respondents considered it to be in ultimate care about the patients’
health and wellness, the drugs dosage and dispensing. About one third part of the public health specialists
considered it to be in creation, development, production and sale of drugs, medical devices, instruments
for medical purposes and healthcare products. About one third of the health specialists considered the
pharmacists to be experts of drugs; about one third of them — to be inform of customers in cost-
effectiveness and cost-benefits of drugs, the rest part of them considered that pharmacists help in
selection of analogue of drugs (See tabl.1). According to that pharmacist job should become regulated and
more authorized in health care system.

Table 1.

The public health specialists’ opinion about the pharmacist’s functions in pharmacy
Functions performed by pharmacists in pharmacy (no more than 5 answers) Count Pef;)ent
1. Realization of drugs and tools (instruments) of medical purpose 164 53.4
2. Creation, development, production and sale of drugs, medical devices, instruments 110 35.8
for medical purposes and healthcare products
3. Providing information about drugs to the population 165 53.7
4. Pharmaceutical care 77 25.1
5. Experts of drugs 102 33.2
6. Ultimate care about the patients’ health and wellness 131 42.7
7. Dosage and dispensing of drugs 124 40.4
8. Informing the customers in pharmacotherapy direction 107 349
9. Informing the customers in cost-effectiveness and cost-benefits of drugs 88 28.7
10. Helping customers in offering or selection of OTC drugs 77 25.1
11. Informing the customers about drug design and drug forms 37 12.1
12. Informing the customers about drugs’ generic, chemical and brand name 39 12.7
13.Informing the customers about drugs’ effectiveness, safety and toxic effects 66 21.5
14. Informing customers about routes of drug administration 30 9.8
15. Informing customers about rules of drug administration 35 11.4
16. Helping in selection of analogue of drugs 97 31.6

The respondents’ majority considered that importance in work of pharmacist was in personal
realization as a specialist, receiving remuneration and provision of necessities of life. The respondents’
minority considered it to be in relief of pain in suffering of people (See fig.1).
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Q-9. Importance in work (no more than 2 answers)
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Figure 1. Important issues in work for the respondents’ (public health specialists)

Less than half part of the respondents considered that the level of basic training of pharmacists
was not corresponding to the contemporary requirements (See fig.2). According to the sociological study
results of the public care specialists it is obviously, that all pharmacists should have higher
pharmaceutical education from the state recognized and accredited higher education institutions and
universities. Pharmacists’ specialty should become a regulated health care profession. According to that
Government should make certification, licensing and accreditation of pharmacist professionals.

Q-10. Corresponding of the level of basic training of
% pharmacists to the contemporary requirements
50.0 45.6
40.0

30.0
20.0
0.0

Figure 2. The respondents’ opinion about pharmacists’ basic training level correspondence to the
contemporary requirements

2 Tozsmall extent 4 Can not say

The respondents’ vast majority considered that the issues to for pharmacists were in need of the
further regular studies or trainings in the following fields: new medications, issues of pharmacotherapy of
certain diseases, pharmacology and pharmacotherapy, drugs toxicity (See tabl.2). From the study results it
is obvious that in the higher pharmaceutical institutions’ pharmaceutical educational programs and
curriculum need upgrade, renewal, modernization and adaptation to the new modern medical challenges.
Therefore, continuous pharmaceutical educational programs should be created. These programs should be
more focused on new medications, pharmacotherapy, drugs toxicity and dosage, routes of drug
administration, selection of OTC drugs, cost-effectiveness and cost-benefits of drugs.
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Table 2.
The respondents’ (public health specialists) opinions about the issues for pharmacists necessary for
the further regular studies or trainings

Q-11. The issues for pharmacists necessary for the further regular studies or Count Percent
trainings (several answers were possible) %
1. New drugs 187 60.9
2. Psychology of communication with customers 103 33.6
3. Issues of pharmacotherapy of certain diseases 197 64.2
4. Safety and effectiveness of drugs 154 50.2
5. Pharmacology and pharmacotherapy 224 73.0
6. Normative legal regulation of pharmaceutical activity 94 30.6
7. Drugs toxicity 164 53.4
8. Drugs dosage 112 36.5
9. Routes of drug administration 110 35.8
10. Drug forms 61 199
11. Drug design 43 14.0
12. Rules of drug administration 123 40.1
13. Drugs generic, chemical and brand names 57 18.6
14. Selection of OTC drugs 108 35.2
15. Cost-effectiveness and cost-benefits of drugs 96 31.3

Approximately half part of the respondents was not familiar to the concept of pharmaceutical
care; while more than a quarter of the public health specialists were well familiar to the concept of
pharmaceutical care (See fig.3).

Q-12. Familiar being to the concept of pharmaceutical

0

/o care
60.0 5ilsh,
40.0 97 4

17.6

20.0

0.0 ——

1Yes 2 No 3 To a small extent 4 Can not say

Figure 3. The respondents’ (public health specialists) cognition of the concept of pharmaceutical care.

The respondents’ large majority considered necessity of provision of cooperation between
pharmacists and physicians on the issues of pharmacotherapy (See fig.4). The pharmacist must provide
information to doctor about new drugs pharmacotherapy, the generic replacement drugs, the cost-
effectiveness and cost-benefits of drugs, drugs’ generic, chemical and brand names. In our opinion and
vision cooperation between pharmacists and physicians on the issues of pharmacotherapy is positively
reflected on patients’ health and has great importance for provision higher quality health care service for
patients’ safety.
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Q-13. Necessity of provision of cooperation between

% pharmacists and physicians on the issues of
pharmacotherapy
§9.3
100.0
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Figure 4. The respondents’ opinion about the necessity to provide cooperation between pharmacists and
physicians on the issues of pharmacotherapy

More than half part of the respondents considered that pharmacist is not in charge of treatment as a
physician, meanwhile about a quarter of the public health specialists considered a pharmacist to be in
charge of that (See fig.5). Properly educated pharmacist can minimize and reduce the mistakes made by a

doctor in the recipe. That has a great importance and value for provision higher quality health care service
for patients’ safety.

Q-14. Pharmacist 's being in charge of treatment as a

% physician
50.0 4.1
40.0
o 202
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Figure 5. The respondents’ (public health specialists) opinion about pharmacist’s being in charge of
treatment as a physician

The respondents’ vast majority considered that pharmacist should provide assistance in teaching
patients to understand the prescribed drugs intake rules (See fig.6). According to that higher quality
pharmaceutical service could be only provided by the pharmacists of higher pharmaceutical education,
graduated from the authorized, accredited and licensed by the state higher education institutes and
universities.

Q-15. Issue of the pharmacist's assistance in teaching patients to

% understand rules of intake of the prescribed drugs
100.0 79.5
50.0
6.5 12.0
0.0 — |
1Yes 2 No 3 Partizlly

Figure 6. The respondents’ (public health specialists) opinions about providing assistance by pharmacist in
teaching patients to understand rules of intake of prescribed drugs.
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Q-16. Pharmacist's responsible being for registration

% of adverse effects of drugs
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Figure 7. The public health specialists’ opinion about the pharmacist’s responsible being for registration
of side effects of drugs

To provide contribution and assistance in teaching of patients to understand the prescribed drugs
intake rules, pharmacists need in deep knowledge in basics of medicine, pharmacology, pharmacotherapy,
pharmaceutical chemistry, pharmaceutical care, clinical pharmacy and other pharmaceutical disciplines.
Properly educated pharmacists have great importance and value for the provision higher quality health
care services, for the provision higher quality pharmaceutical care and very essential for patient’s safety.

About half part of the respondents considered that pharmacist is not responsible for registration of
adverse effects of the drugs, while less than a third part of them considered pharmacist to be responsible
for that (See fig.7). By legislation one of the functions of pharmacist is to register the side effects of
drugs, what is very essential for patients’ safety. It should increase the awareness of pharmacist as the
health professional.

Conclusion: The respondents’ vast majority considered that the issues to for pharmacists were in
need of the further regular studies or trainings in the following fields: new medications, issues of
pharmacotherapy of certain diseases, pharmacology and pharmacotherapy, drugs toxicity. From the study
results it is obvious that in the higher pharmaceutical institutions’ pharmaceutical educational programs
and curriculum need upgrade, renewal, modernization and adaptation to the new modern medical
challenges. Therefore, continuous pharmaceutical educational programs should be created. These
programs should be more focused on new medications, pharmacotherapy, pharmacology, drugs toxicity
and dosage, routes of drug administration, selection of OTC drugs, cost-effectiveness and cost-benefits of
drugs.

Keywords: Pharmaceutical, organizational, educational, pharmacist, regulation, pharmacology,
certification, drug, professional, medicine, public health.
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SINGULARITIES OF PHARMACEUTICAL ORGANIZATIONAL AND REGULATION ISSUE ASPECTS
VISION BY PUBLIC HEALTH SPECIALISTS
NODAR SULASHVILI, NAIRA CHICHOYAN, OTAR GERZMAVA, TAMAR TSINTSADZE,
LUIZA GABUNIA, NATIA KVIZHINADZE, MARGARITA BEGLARYAN
ABSTRACT

The main objective of the study was to analyze Singularities of pharmaceutical organizational and
regulation issue aspects vision by public health specialists in Georgia. The study was a quantitative investigation and
analysis of Singularities of pharmaceutical organizational and regulation issue aspects vision by public health
specialists in Georgia by using questionnaires. Were conducted a survey study. Questionnaires were for public
health specialists; 307 public health specialists were interviewed. Were used methods of systematic, sociological
(surveying, questioning), comparative, mathematical-statistical, graphical analysis. The data were processed and
analyzed with the SPSS program. We conducted descriptive statistics and regression analyses to detect an
association between variables. Statistical analysis was done in SPSS version 11.0. A Chi-square test was applied to
estimate the statistical significance and differences. We defined p < 0.05 as significant for all analyses. According to
the study results, the respondents’ large majority considered necessity of provision of cooperation between
pharmacists and physicians on the issues of pharmacotherapy. The pharmacist must provide information to doctor
about new drugs pharmacotherapy, the generic replacement drugs, the cost-effectiveness and cost-benefits of drugs,
drugs’ generic, chemical and brand names. In our opinion and vision cooperation between pharmacists and
physicians on the issues of pharmacotherapy is positively reflected on patients’ health and has great importance for
provision higher quality health care service for patients’ safety. The respondents’ vast majority considered that the
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issues to for pharmacists were in need of the further regular studies or trainings in the following fields: new
medications, issues of pharmacotherapy of certain diseases, pharmacology and pharmacotherapy, drugs toxicity.
From the study results it is obvious that in the higher pharmaceutical institutions’ pharmaceutical educational
programs and curriculum need upgrade, renewal, modernization and adaptation to the new modern medical
challenges. Therefore, continuous pharmaceutical educational programs should be created. These programs should
be more focused on new medications, pharmacotherapy, pharmacology, drugs toxicity and dosage, routes of drug
administration, selection of OTC drugs, cost-effectiveness and cost-benefits of drugs.
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STUDY FOR STRATEGIC SOLUTIONS TO PROMOTE AN
INTERNATIONAL PHARMACEUTICAL COMPANY IN A MARKET
ECONOMIC DOWNTURN

SKRIPCHENKO EV. N., KARPENKO L.A.
National University of Pharmacy Ministry of Health of Ukraine

The aim of this study is to study the marketing strategies of international pharmaceutical companies when
entering the market in an economic downturn. The results of the thematic analysis of the data led to the
identification of the main marketing strategies that helped to maintain the resilience of the pharmaceutical
companies' business, despite the economic difficulties. The results of the study showed the difficulties that
companies can face. These are the language barrier, cultural and social problems of the region.

Two powerful triggers - the global economic crisis and the coronavirus pandemic - provoked the
need to revise the principles of market development and functioning. In Ukraine, this was also added to
internal problems - political instability, war and a weak economy, which, of course, increases the impact
of an emergency situation at times. In these conditions, the current market situation challenges the
classical model of the work of a product manager of a pharmaceutical company.

The aim of business organizations is to create a profitable firm and maintain stability under
prevailing economic conditions [1]. One of the foundations to improve business performance is the
organization’s power to implement a marketing strategy and align it with the organization’s business
process management [2]. Many businesses, especially in the healthcare industry, fail to achieve objectives
upon implementation of a marketing strategy, which often results in financial losses, or a waste of time
and resources [3].

In the context of the quarantine measures that take place today, this issue is very relevant. And
although pharmaceutical companies are in advance organizations that bring health to people, the wrong
choice of marketing strategies can lead to the loss of the market by the company, and therefore the profit.

The aim of this study is to search the marketing strategies of international pharmaceutical
companies when entering the market in a downturn.

Pharmaceutical companies are directly related to the quality of healthcare, offering therapeutic
services that improve the quality of human life. In the face of a downturn in the state's economy for
whatever reasons, cutting health care costs, pharmaceutical companies must reconsider their promotion
strategies.

To study this issue, we created an online platform for conducting anonymous survey of
respondents who gave consent. All respondents confirmed that they are marketing specialists and have at
least 2 years of relevant work experience.

The total sample size in this study included nine senior and middle managers from two
independent international pharmaceutical companies who were tasked with managing the company's
marketing strategies. The companies have been on the Ukrainian market for over 2 years. The selection of
nine participants provided sufficient information to achieve data saturation for this task. The marketers
were well aware of the day-to-day practice, processes and challenges of planning and implementing
marketing strategies.

As a result of the survey, both the general basic strategies used by these companies and the
companies' own marketing directions were identified. In general, both companies used well-known
marketing techniques. All participants emphasized the importance of leadership in managing the
implementation of marketing strategies by establishing a clear vision, guiding and training personnel,
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selecting qualified personnel, motivating employees and providing adequate information and other
resources.

There are two main marketing strategies for pharmaceutical companies. The first is aimed at
doctors, the second at the patient. One survey participant stressed the need for training not only within the
organization, but also for doctors and government officials. Both companies took into account the culture
and structure of the market.

In the context of a pandemic, marketing strategies were mainly aimed at remote communication
with medical professionals using digital channels.

Thus, the development of a drug marketing program by a pharmaceutical company is based on a
detailed analysis of external and internal factors affecting the company's promotion strategy.

In order to propose a new lifestyle strategy that is part of the company's overall development
strategy, it is first necessary to diagnose strategic planning.

To design and implement a successful marketing strategy, decision makers often follow two-step
process: study and analyze potential markets to choose between them and create a marketing mix to
satisfy the chosen market. A company's target market is the potential clients toward whom directs its
marketing effort. To fit the needs of a chosen target market, an organization's marketing manager needs to
blend the seven components of the marketing mix often denoted as the 7Ps: price, promotion, physical
evidence, people, product, process, place. Price is one of the fundamental factors in healthcare marketing
[4]. An important factor is the appearance of the product in the right place at the right time.

The company's success also depends on familiarity with the linguistic, cultural and social
problems of the region. Companies must consider linguistic and cultural differences when understanding
differences between countries. Lack of cultural and linguistic knowledge creates difficulties for some
managers of international pharmaceutical companies in their work in the markets and limited
opportunities for success.

Pharmaceutical leaders have played a key role in improving human health and local economies
through job creation and have been prominent actors in social change.

We have identified a number of general strategies for the development of the company. PEST-
analysis is the most optimal method for analyzing the factors of external conditions of the distant
environment. It is a tool for understanding the market, the position of the enterprise, the possible potential
and promising areas of doing business. To study the external conditions of the immediate environment,
you can offer the model of "5 forces" M. Porter: the level of competition; supplier power; customer
power; the power of substitute goods; barriers to entry into the industry [5].

The 7S method is the most suitable for analyzing the factors of the company's internal
conditions. To diagnose the prospects of an enterprise, based on the state of the internal and external
environment, you can apply a SWOT analysis. To analyze the needs of the selected target market, the 7p
model is applied.

To identify risks, the most common FERMA standard, in which you can use the already carried
out SWOT analysis and its results, as well as the risks associated with the process of change and
resistance to it.

In the context of quarantine measures, it is necessary to expand electronic interaction with
government bodies and doctors, including the creation of social networks, online platforms, forums,
Internet trainings for doctors.

Thus, the results of thematic analysis of the data led to the identification of the main marketing
strategies that helped to maintain the resilience of the pharmaceutical companies' business, despite the
economic difficulties. The results of the study showed the difficulties that companies can face. These are
the language barrier, cultural and social problems of the region. You also need to consider the "time" of
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the product.

This research can be important for the leaders of international pharmaceutical companies, as the
knowledge gained can help to overcome obstacles to the development and implementation of effective
marketing strategies.
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ECONOMIC ASPECTS FOR THE PROVISION OF MEDICATION

TAMAR PERTAIA, NATO ALAVIDZE
Akaki Tsereteli State University. Kutaisi. Georgia

Introduction. One of the most important and socially pressing problems in Georgia is the system of
pharmacological provision. Economic aspects for the provision of medication is experiencing significant changes
systematically.

The aim. The purpose of this important research is to observe the conditions of developing market
relations, the existing system for provision of medication to the medical institutions and the population. That
has undergone significant changes related to decentralization in health management, where we meet two main
aspects for the provision of the medicine.

The results. The study revealed, that the present competition factor of the pharmaceutical market leads to the
reduction of the prices of goods and increasing of the efficiency of the use of resources. But the provision of medical
services and provision of medicines to the population in the market conditions must be taken much more attention.
This feature implies the mandatory intervention from the government. The creation of a competitive environment
involves the implementing of the methods to regulate the market with the help of license, accreditation, certification,
etc.

Conclusion. The received data and international experience, give us possibility to assume, that the
economic aspects of drug provision necessitate an assessment and control of the prescriptions. Implementing the
high quality control to the domestic medicines and regulating the prices for medicines, can somehow make the
treatment expenditure a bit cheaper.

Keywords: Price Regulation, High Quality Control, Generic, Pharmaceutical Market.

In the article, consideration is given to the system of pharmacological provision of Georgia that is
existed in the previous years and has experienced significant changes. Here is suggested the important
resources for cost effectiveness of medications, which is economically inevitable in the present-day
Georgia.

In the conditions of developing market relations, the existing system for provision of medication to
the medical institutions and the population, has undergone significant changes related to decentralization
in health management, where we meet two main aspects for the provision of the medicine.

The present competition factor leads to the reduction of the prices of goods and increasing of the
efficiency of the use of resources. But the provision of medical services and provision of medicines to the
population in the market conditions must be taken much more attention. There is a difference between
drugs and many other goods, e.g. the buyer does not have the opportunity to check the quality of the drug
upon purchase. Since, the patient, pays the money and, if immediately or at the end of the course of
admission turns out that, this medicine does not meet certain requirements, cannot return neither the drug,
nor money, nor health. In such conditions, the pharmaceutical business remains without a loss in any
situation, but the patient is forced to trust everyone: the developer, the researcher, the manufacturer, the
doctor, etc.

This feature implies the mandatory intervention from the government. The creation of a competitive
environment involves the implementing of the methods to regulate the market with the help of license,
accreditation, certification, etc.

The government will have to fulfill its functions by providing population with the effective, safe,
and high qualitied medicines through:

e Conducting quality control, efficiency, safety of medicinal products;

e Developing the regulatory and legal framework governing the production and circulation of
medicines;

e Licensing production of pharmaceuticals, pharmaceutical activities, activities related to trafficking in
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narcotic drugs and psychotropic substances, monitoring compliance with licensing requirements and
conditions;

e Implementing state pharmaceutical supervision;

e Regulating the import (export) of medicines and pharmaceutical substances to the territory of
Georgia;

e Regulating the prices for medicines;

The economic aspects for the drug provision must consider that the purchase price of the drug is
only part of the total costs of treatment. Despite the cost of using the drug, the expenditures also include,
the cost of related materials, solutions, syringes and so on.

The economic aspects of drug provision necessitate an assessment and control of the prescriptions.
For example, one of the elements that ensure the limited financial resources in the health care system
under this scheme is the use of so-called generics. A generic is a replicated drug that has been put into
circulation after the expiry of the exclusive patent rights for the original medicinal product. Sometimes
other transliteration is used — “generic”. Generally, generics are drugs produced by a number of firms
after the expiry of the patent of developers. The well-established domestic production of life-saving
generic medicines would significantly reduce the costs of drug assistance. But, today 80 percent of vital
antibiotics, insulins, cardiological, oncological drugs are imported to Georgia from abroad. And even
drugs produced inside the country are made from imported substances. According to analysts, the
assortment of Georgian medicines is so small that if, for example, under the Supplementary Drug
Provision (SDP) program, all possible foreign drugs would be replaced by the currently available
Georgian analogues, the savings would not exceed 10-15 percent.

At present, many new drugs unknown from the world have penetrated the Georgian drug market,
due to the cessation of centralized supplies and the emergence of a large number of private providers. The
information that usually accompanies the medicine and comes from the manufacturer is rarely objective,
since it is more promotional in nature and, as a rule, does not contain complete data on contraindications,
side effects and interactions with other medicines. Sometimes there is a situation when new drugs of
foreign production are no different from those already on the market of old proven funds, but are sold at a
deliberately inflated price.

After registration of the original product, manufacturers appear who wish to register a copy, listing
the research data of the original as a scientific database. It mentions an international non-proprietary
name, and the fact that the study used a specific drug, which has its name and, as a rule, a different
manufacturing technique, is held back. The main argument of such producers, including domestic ones, is
more attractive than the original price. This is the main argument in the preparation of the procurement
order, which brings the majority of the turnover to many firms and their distributors, since it is more
difficult to sell medicines directly to the population - it is necessary to invent original ways to attract the
attention of doctors and consumers by investing in it.

According to the results of the conducted studies, turns out that one can not always approach to the
choice of drug therapy only by accounting standards, because in some cases it is necessary to choose
more expensive treatment. The cheapness of a medicinal product in practice often results in losses in the
quality of treatment. Older and cheaper drugs often have low efficacy and safety, they need to be taken
several times a day, with prolonged and long-term use, one patient develops resistance to them. But,
implementing the high quality control to the domestic medicines and regulating the prices for medicines,
can somehow make the treatment expenditure a bit cheaper.
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REIRC, N

Introduction: Pharmacist are experts in pharmacotherapy, they can provide extra understanding,
knowledge, skills, and regards to other public health and health care specialists within a multidisciplinary
team atmosphere [1,2]. Concretely, the pharmacists be able to contribute to health care group by
discovering and solving or preventing drug associated issues; they supporting to guarantee the safely and
efficiently pharmacotherapy principles; ensuring exhaustive information about the drug to patients and
other health care and public health specialists; contributing medication compliance; and strengthening
fundamental health promotion and prevention lifestyle modification activities in the society [3,4,5].In
opposite, in primary health care, pharmacists generally have more restricted straightforward approach to
clinical patient records and another health care specialists, like clinical-based pharmacists are highly
accessible to patients. This provides patients with nice and good opportunities to search advices for the
control of minor diseases or preventive care medicine, and occasionally more serious circumstances,
constantly before searching assistance from the family Doctors. Pharmacist according patients’ need
transferring patients to the family Doctor, hospital or insurance company [6,7,8,9]. Therefore, pharmacists
are in perfect situation and position to ensure a first full point of communication within the health care
system, in a triage- pattern role or as a connection between other health care professionals, mainly family
doctors and general medical practitioners [10,11,12]. Above mentioned aspirations are shown by some
pharmacist scientists in western countries, who studied the pharmaceutical care services, where doctors
access was limited. The pharmacists distinguish the beneficial assistance and promotion to functioning as
a bond between the various sites of health care division, such as distinction care, pharmacotherapy or
pharmaceutical care or public safety. The cooperation of pharmacists with various health care providers
have as well demonstrated to have an affirmative influence in the judicial framework. [13,14,15,16].

objective: main objective of the study was to analyze the features of pharmacists’ professional
challenges and regulation trait issues thought-out by the patients in Georgia.

Material and methods: Research objectives are materials of sociological research: the study was
quantitative investigation by using survey (Questionnaire). Surveys was for patients; 1506 patients were
interviewed in Georgia. We used methods of systematic, sociological (surveying, questioning),
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comparative, segmentation, mathematical-statistical, graphical analysis. The data was processed and
analyzed with the SPSS program. Results and discussion: The survey was conducted through the
questionnaires.1506 patients were interviewed in Georgia. Questions and answers are given in the tables.
On each question are attached diagrams or table. Questionnaire and diagrams are numbered. The data was
processed and analyzed with the SPSS program. We conducted descriptive statistics and regression
analyses to detect an association between variables. Statistical analysis was done in SPSS version 11.0. A
Chi-square test was applied to estimate the statistical significance and differences. We defined p < 0.05 as
significant for all analyses. The study’s ethical items. In order to provide the study’s ethical character
each participant of it was informed about the study’s goal and suggested of willingness of the work to be
done. So, the respondents’ written or oral compliance was got on that issue. All the studies were carried
out by the selected organizations administrations’ previous compliance. Were used Informed consent
form for each respondent to participate in an anonymous survey. During the whole period of research, the
participants incognita was also provided. For the international rules’ and criteria’ conformity this human
subject comprising given study was discussed and confirmed on the Bioethics Committee sessions of the
YSMU. In order to meet the objectives, set in the research we also used the results obtained through
analysis of available official information, studies and opinions about pharmacists, as well as the methods
of quantitative studies. The research implementation required the following sub studies: Study of The data
was processed and analyzed with the SPSS program. We conducted descriptive statistics and regression
analyses to detect an association between variables. Statistical analysis was done in SPSS version 11.0. A
Chi-square test was applied to estimate the statistical significance and differences. We defined p < 0.05 as
significant for all analyses. The study’s ethical items. In order to provide the study’s ethical character
each participant of it was informed about the study’s goal and suggested of willingness of the work to be
done. So, the respondents’ written or oral compliance was got on that issue. All the studies were carried
out by the selected organizations administrations’ previous compliance. Were used Informed consent
form for each respondent to participate in an anonymous survey. During the whole period of research, the
participants incognita was also provided. For the international rules’ and criteria’ conformity this human
subject comprising given study was discussed and confirmed on the Bioethics Committee sessions of the
YSMU. In order to meet the objectives, set in the research we also used the results obtained through
analysis of available official information, studies and opinions about pharmacists, as well as the methods
of quantitative studies. The research implementation required the following sub studies: Study of the
pharmaceutical regulation and organizational issue aspects vision and thought-out by public health care
specialists in Georgia.
Results and discussion:

On the question mark the most significant factors while choosing a pharmacy (you can indicate no
more than 5 answers)? Patients’50.7% answer service culture; Patients’53% answer wide range of
products ; Patients’49.3% answer possibility to receive consultation about drugs with a physician/ a
pharmacist; Patients’58.2% answer reasonable prices; Patients’36.3% answer high qualification of
personnel, Patients’45.2% answer convenient or comfortable location of the pharmacy; Patients’ 31.7%
answer absence of queues, Patients’ 19.5% answer friendly staff, patients’31.3% answer the existence
of high-quality drugs. (See ill 1)
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Illustration 1. The mostly significant factors, while respondents choosing a drugstore (pharmacy).

Analysis: For the majority of respondent patients’, mostly significant factors, while choosing a
pharmacy are: Service culture, wide range of products, reasonable prices. For less than half of respondent
patients, mostly significant factors, while choosing a pharmacy are: Possibility to receive consultation
about drugs with a physician or a pharmacist, convenient location of the pharmacy, high qualification of
pharmacist personnel.

On the question- What are questions mostly you ask to pharmacists? (You can indicate several
answers)? Patients’63.1% answer about rule of intake of drugs , patients’41.5% answer about adverse
effects of drugs , patients’61.4% answer about prices of drugs, Patients’29.8% answer about help in
selection of analogue of drugs (medication), patients’42.5% answer about quality of drugs ,
patients’26.5% answer about existence of drugs patients’ in a pharmacy, Patients’31.3% answer about
indication/contraindication of drugs patients’,Patients’30.8% answer about terms and conditions of
storage (conditions and shelf-life), patients’33.5% answer about drugs patients’ dosage , patients’19.4%
answer about routes of drug administration , patients’19.2% answer about drug forms , patients’8.6%
answer about drug design, patients’19.7% answer about drugs toxic effects(toxicity), patients’3.7%
answer about principles of pharmacotherapy, patients’25.6% answer about rules of drug administration,
patients’10.4% answer about drugs generic, chemical and brand names, Patients’27.2% answer about
selection of (Over-the-counter) OTC drugs, patients’25.2% answer Information about drug,
patients’20.7% answer effectiveness of drug, Patients’ 18.9% answer about drug(s) action and drug(s)
interactions, , Patients’ 21.3% answer about drugs safety, Patients’3.4% answer about cost-effectiveness
and cost-benefits of drugs. (See ill 2)

The majority of the patients determined the main factor while drug choosing process to be
recommendation of a physician. Less than half part of respondents determined the main factor while
choosing the drugs to be the doctor’s prescription and advice of a pharmacist (See fig.3). Therefore, the
role of pharmacist is significant in the healthcare system. For the higher quality healthcare and
pharmaceutical services, the pharmacist’s appropriate education level is of crucial importance. It was
shown that the health of patients was directly related to the professional education level of pharmacist.
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Therefore, pharmacist should have eligible higher pharmaceutical education.

Q-10. What are questions mostly you ask to pharmacists? (you can
indicate several answers) ?
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Illustration 2. Respondents’ mostly asked questions to pharmacists.
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Figure 3. The determining factors while respondents choose the drugs

For the majority of respondents mostly significant factors while choosing a pharmacy were:
service culture, wide range of products and reasonable prices. For less than half part of respondents
mostly significant factors while choosing a pharmacy were: possibility to receive consultation about
medications with a physician/ a pharmacist, convenient location of the pharmacy, high qualification of
pharmacist personnel (See tabl.1).

Therefore, the role of pharmacist is underlined in healthcare system. For the higher quality
healthcare and pharmaceutical services education level is of great matter. The study provided showed
that the health of patients was directly related to the professional education level of pharmacist.
Therefore, pharmacist should have appropriate higher pharmaceutical education, higher professional
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knowledge in pharmacology, pharmaceutical care, pharmacotherapy, clinical pharmacy and other
professional subjects.
Table 1.
The mostly significant factors while respondents choose a pharmacy

The most significant factors while choosing a pharmacy (no more than 5 answers | Count Percent
were accepted) (%)
1. Service culture 764 50.7
2. Wide range of products 798 53.0
3. Possibility to receive consultation about medications with a physician/ 747 493
pharmacist
4. Reasonable prices 877 58.2
5. High qualification of personnel 547 36.3
6. Convenient location of the pharmacy 681 45.2
7. Absence of queues 477 31.7
8. Friendly staff 293 19.5
9. The existence of high-quality medicines 472 31.3
Table 2.
The respondents’ mostly asked questions to pharmacists
The questions mostly asked to pharmacists (several answers were possible) Count Percent
(%)
1. About rules of intake of medications 950 63.1
2. About adverse effects of medications 625 41.5
3. About prices of medications 925 61.4
4. About help in selection of analogue of medication 449 29.8
5. About quality of medications 640 42.5
6. About availability of medications in a pharmacy 399 26.5
7. About indication/contraindication of medications 471 313
8. About terms and conditions of storage of drugs (conditions and shelf-life) 464 30.8
9. About medications dosage 505 335
10. About routes of drug administration 292 19.4
11. About drug forms 289 19.2
12. About drug design 130 8.6
13. About drugs toxic effects (toxicity) 297 19.7
14. About principles of pharmacotherapy 55 3.7
15. About rules of drug administration 386 25.6
16. About drugs generic, chemical and brand names 156 10.4
17. About selection of OTC drugs 409 27.2
18. Some specific information about drugs 380 25.2
19. Effectiveness of drug 312 20.7
20. About drugs action and their interactions 284 18.9
21. About drugs safety 321 21.3
22. About cost-effectiveness of drugs 51 34
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For the majority of respondents mostly asked the pharmacists about the rules of drugs intake and
prices of drugs. For the less than half part of the respondents mostly asked about the drugs’ adverse
effects and quality. For about the one third of them mostly asked about help in selection of analogue of
drugs, indication/contraindication of drugs, the terms and conditions of their storage (conditions and
shelf-life), the drugs dosage, rules of drug administration and selection of OTC drugs (See tabl.2).

On the question - Do you think that the government should make the certification of pharmacists?
Patients’82.6% answer | agree, patients’ 11.6% answer I partly agree, patients’ 5.8% answer [ do not
agree. (See ill 4)

Q-12. Do you think that the government should make the
certification of pharmacists?

10 O R
1000 26

11 agree 2 | Partly agrae 3 | Do not agree

Ilustration 4. Respondents’ opinion about the pharmacists’ certification by the government.

Analysis: The vast majority of respondent Patients’ consider, that the government should make the
certification of pharmacists.

Conclusion: The higher pharmaceutical education and the pharmacist specialists’ certifications
programs are guarantee for higher professionalism of pharmacist specialists and of higher pharmaceutical
service provision in pharmacies. Only the pharmacists with higher pharmaceutical education have the
right to work at the pharmacist position in the pharmacies. Therefore, the role of pharmacist should be
underlined in healthcare system. The higher quality healthcare and pharmaceutical services education
level is of great matter. The provided study showed that the health of patients was directly related to the
professional education level of pharmacist. Therefore, pharmacist should have appropriate higher
pharmaceutical education, higher professional knowledge in pharmacology, pharmaceutical care,
pharmacotherapy, clinical pharmacy and other professional subjects.

Key words: pharmaceutical care, medicine, regulation, pharmacist, patient, pharmacy, drug-
store, profession.

REFERENCES

1. Thomas R. Brown; By Thomas R. Brown - Handbook of Institutional Pharmacy Practice // 4th (fourth) Edition;
American Society of Health-System Pharmacists (December 1, 2006); pp. 65-71.

2. Mary E. Mohr RPhMS; Standards of Practice for the Pharmacy Technician (Lww Pharmacy Technician
Education) // LWW; Student edition (January 20, 2009);pp. 312-336.

3. International Pharmaceutical Federation. FIP Statement of Policy: Medicines Information for Patients. The
Hague: FIP; 2008. Available at:http://www.fip.org/www/uploads/database file.php?id=290&table id.

4. Krass 1. Ways to boost pharmacy practice research. The Pharmaceutical Journal 2015;(2).

5. ParthasarathiG. A Textbook of Clinical Pharmacy Practice: Essential Concepts and Skills // Universities Press
India Private Limited; 2 edition (January 18, 2017); pp. 26-37.

6. Franklin B. D.& van Mil J. W., Defining clinical pharmacy and pharmaceutical care // Pharm World Science
2005;27(3): p. 137-144.

7. N. Sulashvili; Peculiarities of professional and career improvement strategy for pharmacists’ republic of
Armenia ministry of education and science; Yerevan state medical university; Dissertation; Dissertation for the

152



THE II INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
‘-Nﬁ I 5dAGMSFMIBOL) 53IGENTA)-3BSIBO3 IR0 06 IAH6IB-3(M6BIMIGG0S
sy 0156533RA(M3I BO@3SB0S — 8IBG60IGIdS RS 3@OIBH0IS

Scientific Degree of PhD in Pharmaceutical Sciences; On specialty 15.00.01 — Pharmacy; YEREVAN — 2019;
Pp 1-175;

8. Shane P. Desselle, David P. Zgarrick, Greg Alston; Pharmacy Management: Essentials for All Practice Settings
// Fourth Edition; 2016,pp. 329-347.

9. Michael Ira Smith, Albert 1. Wertheimer, Jack E. Fincham; Pharmacy and the US Health Care System;
Pharmaceutical Press // 4th Revised edition edition (April 15, 2013);pp. 402-426.

10. International Pharmaceutical Federation (FIP). Continuing Professional Development/Continuing Education in
Pharmacy // Global Report 2014. The Hague: International Pharmaceutical Federation; 2014.

11. Clinical Skills for Pharmacists: A Patient-Focused Approach //3 edition (Tietze, Clinical Skills for Pharmacists)
by Karen J. TietzePharmD (Mar 31, 2011).

12. Red-Hot Careers; Clinical pharmacist RED-HOT Career Guide; 2592 REAL Interview Questions // Create
Space Independent Publishing Platform 2017;pp. 216-242.

13. Karen J. TietzePharmD; Clinical Skills for Pharmacists: A Patient-Focused Approach, 3e (Tietze, Clinical Skills
for Pharmacists) // Mosby; 3 edition (March 31, 2011); pp. 64-96.

14. N. Sulashvili, N. Kvizhinadze, M. Gogashvili, M. Beglaryan; Common characteristics and scope of young
pharmacist professionals in Georgia; Materials of 12th Scientific and Practical Internet Conferences, The
National University of Pharmacy, Scientific and Practical Internet-Conference: «Pharmacoeconomics in
Ukraine, Condition and Development Prospects», (Kharkiv, Ukraine, May 22, 2020 Year). Pp 153-156.

15. Royal Pharmaceutical Society (RPS). Foundation Pharmacy Framework, a Framework for Professional
Development in Foundation Practice across Pharmacy // London: Royal Pharmaceutical Society; 2014.

16. Van Mil J. F., Schulz M., Tromp TFD. Pharmaceutical care, European developments in concepts,
implementation, teaching, and research: a review // Pharm World Sci. 2014;26(6); pp. 303-321.

THE FEATURES OF PHARMACISTS’ PROFESSIONAL CHALLENGES AND REGULATION TRAIT
ISSUES THOUGHT- OUT BY THE PATIENTS
NODAR SULASHVILI, MARGARITA BEGLARYAN, IRINE ZARNADZE, SHALVA (DAVIT)
ZARNADZE, NAIRA CHICHOYAN, TAMAR TSINTSADZE, NATIA KVIZHINADZE
ABSTRACT

The main objective of the study was to analyze the features of pharmacists’ professional challenges and
regulation trait issues thought-out by the patients in Georgia. The study was a quantitative investigation and analysis
of the features of pharmacists’ professional challenges and regulation trait issues thought-out by the patients Georgia
by using questionnaires. Were conducted a survey study. Questionnaires were for patients; 1506 patients were
interviewed. Were used methods of systematic, sociological (surveying, questioning), comparative, mathematical-
statistical, graphical analysis. The data were processed and analyzed with the SPSS program. We conducted
descriptive statistics and regression analyses to detect an association between variables. Statistical analysis was done
in SPSS version 11.0. A Chi-square test was applied to estimate the statistical significance and differences. We
defined p< 0.05 as significant for all analyses. According to the study results, the majority of respondents mostly
significant factors while choosing a pharmacy were: service culture, wide range of products and reasonable prices.
For less than half part of respondents mostly significant factors while choosing a pharmacy were: possibility to
receive consultation about medications with a physician/ a pharmacist, convenient location of the pharmacy, high
qualification of pharmacist personnel. Therefore, the role of pharmacist is underlined in healthcare system. For the
higher quality healthcare and pharmaceutical services education level is of great matter. The study provided showed
that the health of patients was directly related to the professional education level of pharmacist. Therefore,
pharmacist should have appropriate higher pharmaceutical education, higher professional knowledge in
pharmacology, pharmaceutical care, pharmacotherapy, clinical pharmacy and other professional subjects. The higher
pharmaceutical education and the pharmacist specialists’ certifications programs are guarantee for higher
professionalism of pharmacist specialists and of higher pharmaceutical service provision in pharmacies. Only the
pharmacists with higher pharmaceutical education have the right to work at the pharmacist position in the
pharmacies.
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PATIENT CARE: THE 215" CENTURY PHARMACY VECTOR
NINO ABULADZE, NANA BARATASHVILI, TAMAR KILADZE, NINO BAKURADZE
Akaki Tsereteli State University
ABSTRACT

The study is a brief review and relies mainly on the analysis of literary data. It draws a parallel between the
pharmaceutical service in Georgia and situation in the rest of Europe.

The aim of our investigation was to study patient services on the example of EU countries, to clarify the
importance of legal, political, economic and other guideline Good Pharmacy Practice recommendations.

Of particular interest to us were the development of pharmacies in the UK, Germany, France, Spain,
Belgium and other countries, the licensing system, the monopoly of pharmacies, the country's customs policy, the
growth of pharmacy assortment and services, Legal aspects of possible involvement of pharmacist and therapist in
prescribing OTC and Rx drugs. The above is closely related to Good Pharmacy Practice and pharmaceutical services
in pharmacies.

Key words: patient care, pharmacies in EU, GPP, Rx, OTC.
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MODERN CHALLENGES IN PHARMACY

Nato Alavidze, Tamar Pertaia, Nana Baratashvili, Natia Chubinidze, Irma Kikvidze
Akaki Tsereteli State University. Faculty of Medicine
ABSTRACT

The issue concerns the discussion of modern challenges in pharmacy on the example of some developed

countries and opportunity to share this experience in the pharmaceutical marketplace of Georgia.
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ANALYSIS OF THE RANGE OF MEDICINAL PRODUCTS FOR THE
TREATMENT OF HERPES INFECTION, WHICH ARE PRESENTED ON
THE PHARMACEUTICAL MARKET OF UKRAINE

CHYHYRYNETS Ya.V., KRYKLIVA L.O.
National University of Pharmacy, Department of Industrial Technology of Drugs, Kharkiv,
Ukraine

A marketing study of the Ukrainian market of medicinal products (MP) used in the treatment of herpes
infections has been carried out. As a result of the analysis, the relationship between domestic and foreign
manufacturers has been established. The structure of MP by country of manufacture, composition, form of release
has been studied. Thus, the analysis of the range of antiherpetic drugs in the pharmaceutical market of Ukraine
indicates the domination of imported drugs of local action. Therefore, the development of new combined drugs for
the treatment of herpetic infections in the form of medicated films is an urgent task.

Introduction. Herpesvirus infections are among the most common human viral diseases.
According to the WHO, diseases associated with the herpes simplex virus are second (15.8%) after
influenza (35.8%).

Despite the fact that considerable time has passed since the identification of herpesvirus
nosologies and significant advances in the treatment process of both the underlying pathology and its
complications have been made, there is a number of reasons that make the treatment of herpesvirus
infections (HVI) relevant [4].

One of the problems of dermatology and pharmacy is the creation of rational products for the
treatment of herpes. In particular, the priority is protection of the affected surface, necessary for effective
control of pain and the development of secondary infection.

Dosage forms that are currently used to treat herpes are not effective enough due to the inability
to ensure a constant concentration of drugs on the affected surface, the short duration of contact, the
duration of treatment [1].

A fundamentally new method of treating herpes is the use of medicinal films based on soluble
polymers. This dosage form is the most promising alternative to traditional drugs for the treatment of
herpes, as they allow depositing the active pharmaceutical ingredients at the site of application, provide
accurate dosing, stability, and high therapeutic efficacy.

Besides, they provide good protection of the affected area from external factors, are well modeled
on the wound surface, laying close to it, provide the necessary vapor exchange, and are well fixed on the
affected area [3].

Aim.Analysis of the market of MP for the treatment of herpes, justification of the feasibility of
medical films creation.

Materials and methods. The analysis of the range of antiherpetic drugs was carried out during
2020 according to the information and search system "Morion", which allows analyzing the range of
medicinal products. Comparisons and marketing research methods were also used.

Results. We have carried outananalysis of the market of drugs for the treatment of herpes
registered in Ukraine, based on the data of pharmacological reference books, using the State Register of
Medicinal Products and the Compendium.

According to the research, it has been found that in the pharmaceutical market of Ukraine there
the following situation - domestic drugs account for 44% and foreign 56%. Foreign drugs were mainly
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represented by manufacturers from Belgium, Great Britain, Poland, Croatia, and India. The data are
shown in Figure 1.

BDomestic manufacirers  mForeign manufac

Figure 1.Analysis of the structure of drugs for the treatment of herpes presented on the
pharmaceutical market of Ukraine.

According to Figure 2, monocomponentpreparations account for 95%, and combined ones make
only 5% of all drugs on the market.

Combined
preparalivns
5%

Munu
preparations
95%

Figure 2. Distribution of drugs by composition.

In herpes of the skin and mucous membranes use drugs for external application, which help
reduce clinical manifestations at the site of the lesion, accelerate epithelialization and reduce the time of
removal of the virus from the lesion.

The results of the analysis of the distribution of drugs by type of dosage form have shown that in
Ukraine drugs for the external treatment of herpes infection (HI) are registered in different dosage forms
(DF) - semisolid, liquid and solid, with semisolid products predominating (88.5%) [2].

Among semisolid medicinal products predominate creams (their share among all drugs is 46.2%),
the share of drugs in the form of ointments is 34.7%, gels, and liniments - 3.8%, lip balms and pencils
have been found in single — as a development, and such a dosage form as medicinal films is not
available at all [2].

Conclusions. Carrying out theanalysis of the pharmaceutical market of drugs for the treatment of
herpetic lesions, it was found that the combined drugs are insignificant, and the range of
phytopreparations and drugs containing combinations of active pharmaceutical ingredients of synthetic
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and herbal origin is limited, which confirms the feasibility of domestic combined treatment for this
ailment.
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DIRECTION 4. NEW MEDICAL MATERIALS IN PHARMACY AND MEDICINE
8035@0)'IRIBS 4. SbORO LHAIRNGO6(M BSLIRIBN BOMISGOSLS VS FIRNG06SF0

THE USE OF ULTRASOUND THERAPY IN THE PRACTICE OF A
COSMETOLOGIST

BASHURA A.G., BOBRO S.G., KRAN A.S., MIRGOROD V.S., PERETYATKO A.A.
National University of Pharmacy, Kharkiv, Ukraine

Currently, ultrasound therapy is widely used in the arsenal of cosmetic institutions. The ultrasonic effect on
the skin of the face stimulates the hydration of the epidermis, activates the synthesis of own collagen fibers in the
dermis and skin turgor, activates the work of the microvasculature. In beauty salons, ultrasonic peeling and
ultraphonophoresis are most often used.

Modern cosmetology uses the latest methods in a reasonable combination, achieving high
aesthetic results. Physical factors can have a fairly strong effect on the body, little comparable to the
effect of cosmetics and manual massage.

It is, first of all, a powerful irritant of nerve receptors, which are contained in excess in the
epidermis, to a lesser extent in the dermis, significantly represented in muscle tissue and are almost absent
in adipose tissue. Physical factors are artificially created, but the mechanism of action is similar to the
factors of the natural environment: electric current, ultrasound, vacuum action, vibrations, ultraviolet and
infrared radiation, electromagnetic laser waves. The most important mechanism of a physical factor's
impact on the human body is the introduction from the external environment of the energy of this impact
on a biological object [3, 5].

Ultrasonic waves are mechanical vibrations of a medium with a frequency over 20,000 Hz.
Ultrasound increases the physiological lability of nerve centers, peripheral nerve conductors, eliminates
spasms of smooth muscle elements of the skin and blood vessels, and parabiosis of excitable tissues. Due
to an increase in the conductivity of nerve conductors, the reticular formation, the hypothalamic-pituitary,
and limbic systems and the higher centers of the parasympathetic nervous system are activated. Besides,
ultrasound increases the physiological lability of the nerve centers, eliminates the spasm of smooth
muscle elements of the skin and blood vessels, and parabiosis of excitable tissues [1, 4].

Under the influence of pulsed ultrasonic exposure with small doses, tissue renewal occurs, which
is morphologically expressed in an increase in the number of young cellular elements with well-
developed protoplasm, a relative increase in the number of elastic fibers, an increase in the number of
phagocytes, mast cells, and DNA in tissues.

Medicinal phonophoresis is a combined effect on the body of ultrasonic vibrations and medicinal
and nutrient substances introduced with their help. Due to the significant radiation pressure of ultrasound
(reaching 10 Pa), molecules of medicinal substances acquire greater mobility and move deep into the
tissues. The increase in skin permeability and histohematogenous barriers caused by ultrasound creates
favorable conditions for the penetration of drug molecules [2, 3, 7].

Phoresed in an ultrasonic field, drugs penetrate the epidermis and the upper layers of the dermis
through the excretory ducts of the sebaceous glands. The amount of medicinal substances introduced into
the body is 1 - 3% of those applied to the skin surface and depends on the frequency of oscillations: the
lower it is, the greater the amount of the introduced substance. It increases with an increase in the
intensity of vibrations and the duration of exposure.

Equipment and method of ultrasound application in cosmetology
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There are three types of cosmetic devices:

. device for ultrasonic peeling of facial skin,
. ultraphonophoresis of the face,
. ultraphonophoresis of the body.

Ultrasonic peeling is carried out through lotion or mineral water. In this case, within 12 minutes
deep cleansing of the skin from keratinized epidermis occurs, waste products of sweat, sebaceous glands,
makeup residues are removed, blood circulation improves, venous and lymph drainage increases. The
second phase of the device operation, due to the thermal effect, allows for tissue micro-massage, and in
the third phase, the epidermis regenerates.

Facial ultraphonophoresis is a device that deeply affects the skin with the introduction of
nutrients, the implementation of micro-massage, and lymphatic drainage by the ultrasonic method. The
ultrasonic effect on the skin of the face stimulates the hydration of the epidermis, activates the synthesis
of own collagen fibers in the dermis and skin turgor, activates the work of the microvasculature. The
procedure is carried out through gel, creams, and mask-creams. Paraglutamic acid, amino acids,
haloprotein, ions are used to restore the water balance of the skin.

Contraindications to ultrasonic peeling and phonophoresis procedures: facial nerve paralysis,
neuralgia of the orbital and trinity nerves, condition after maxillofacial surgery (first 3 months), after
chemical peeling, malignant tumors of skin, golden threads, acute infectious diseases [3, 4, 6].

A relative contraindication is an expanded subcutaneous capillary network, acne vulgaris, and
rosacea, multiple telangiectasias.

Body ultraphonophoresis is carried out through a stabilizing membrane gel. The device is
designed to improve the work of the microvasculature of the skin in cellulite zones, has a thixotropic
effect on loose connective tissue, and massages coarse connective tissue fibers surrounding adipocytes,
gradually causing their destruction, increasing the tone of the striated muscles.

Contraindications to body ultraphonophoresis: pins, intrauterine device, chronic dermatoses in
the acute phase, malignant neoplasms, acute infectious diseases, pregnancy.

Ultrasonic massage is a physical therapy hardware massage technique based on the action of
ultrasonic waves of a certain length. The force of exposure - depending on the zone of conduction and the
nature of the problem being solved - is regulated by the doctor. Body massage with ultrasound stimulates
the work of the circulatory and lymphatic systems, accelerates the metabolism in skin tissues, supplies
oxygen to cells, and removes puffiness.

The effectiveness of the procedures increases with the simultaneous use of cosmetic products,
whose action is aimed at solving the indicated problem.

Before the massage, the cosmetologist applies a suitable gel or cream. The technique of the
procedure consists of firmly pressing the head of the apparatus to the skin and massaging it with smooth
movements. Ultrasound massage should not deliver any unpleasant sensations to the patient; if the patient
feels any discomfort, he should inform the doctor about it. In this case, the doctor will simply reduce the
intensity of the exposure. Usually, in the first session, the force of ultrasound exposure is minimal and
gradually increases during the following procedures. The duration of an ultrasonic body massage session
can be from 2 to 15 minutes, it depends on the area of the treated zone and the purpose of the procedure.

The required number of procedures and the interval between them are prescribed by the doctor:
the number of sessions for the full course is from 8 to 15, for the treatment of scars and cicatrix, they may
need to be increased to 20; they are held daily or with a break of one or two days [1, 3, 5].

The obtained result reaches a maximum a month and a half after the course of ultrasonic massage.
Ultrasonic body massage is a painless procedure that has not only cosmetological but also
physiotherapeutic effects. But in addition, ultrasound massage heals the body as a whole, stimulates the
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work of cells and all body systems.

The therapeutic effect of ultrasound has found wide application not only in cosmetology but also
in various fields of medicine: diagnostics, in the treatment of ENT diseases, dentistry, and others.

One of the main provisions in the field of physiotherapy is the provision on the complex
application of physical factors since different organs and systems are involved in any pathological
process.
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MEDICAL COMPRESSION KNITWEAR
PAILODZE N. O., VADACHKORIA Z.A.
Akaki Tsereteli State University
ABSTRACT
The paper dwells the structure of an alternative knitwear canvas for one of the most common diseases,
varicose veins. Our research has been conducted to obtain alternative compression knitwear for prophylaxis and
treatment. Which will be much more cheaper than the products on the market today.
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PROSPECTS FOR THE USE OF AGRICULTURAL WASTE
FOR THE PRODUCTION OF BIODEGRADABLE PACKAGING MATERIALS
KHATUNA MURVANIDZE, GURAM TKEMALADZE
Georgian Technical University
ABSTRACT

Today, there is an intensive growth in the production and consumption of polymers from petroleum
products. Polymer materials have replaced paper, cardboard, metal, glass, and more. The scale of production of
products from polymer materials is also increasing. This primarily applies to various recycled packaging materials,
which biodegrade over decades, and often hundreds of years. Against the background of man-made and
environmental disasters, more and more attention is paid to the development and improvement of intelligent
technologies for the production of biopolymers. Substantial emphasis should be placed on the production of natural
polymers from renewable plant materials and resources, using agricultural waste as the starting material.

The report discusses an environmentally friendly approach that involves the use of citrus waste, in
particular Georgian mandarin waste, for food packaging. Despite the abundance of citrus waste in modern
conditions, the methods of their handling are unsatisfactory.
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WARP KNITTED FABRIC FOR CARDIOTONIC FILTERS OF REINFUSION TANKS
VADACHKORIA Z.A., PAILODZE N.O.
Akaki Tsereteli State University
ABSTRACT

The article discusses the knitting yarn requirements for cardiotonic filters of reinfusion tanks and the knitting
mode required for the yarn. Also, taking into account the requirements for knitting, we determined the structure of
such knitwear, which will have a high degree of surface filling, equal porosity, minimal stretchability, indestructible
scars. We conducted a study to determine the knitted weave with the specified properties. We have chosen its
parameters as well. The article discusses the knitting yarn requirements for cardiotonic tank filters and the knitting
mode required for the yarn. Also, taking into account the requirements for knitting, we determined the structure of
such knitwear, which will have a high degree of surface filling, equal porosity, minimal stretchability, indestructible
scars. We conducted a study to determine the knitted weave with the specified properties. We have chosen its
parameters as well.
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MODERN MEDICAL MATERIALS IN DENTISTRY
LEVANI MORCHADZE
Akaki Tsereteli State University. Department of Sromatology and Pharmacy.
Kutaisi Regional Dental Center
ABSTRACT

Variety of implant materials have been employed in various disciplines of medical science depending on

the requirement of a particular application. Metals, alloys, ceramics, and polymers are the commonly used bio-
materials. The main focus of this study is to review the various structural and microstructural properties of titanium
and titanium based alloys used as orthopaedic implants. Orthopaedic implants need to possess certain important
qualities to ensure their safe and effective use. These properties like the biocompatibility, relevant mechanical
properties, high corrosion and wear resistance and osseointegration are summarized in this review. Various attempts
to improve upon these properties like different processing routes, surface modifications have also been inculcated in
the paper to provide an insight into the extent of research and effort that has been putinto developing a highly
superior titanium orthopaedic implant.
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