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Dear Students and Young Scientists!

Welcome to the National University of Pharmacy — the Center of Science and
Education! Traditionally we hold the Youth Scientific Forum in spring.

People who like creation, research and discovery of something new are
gathered together in this auditorium. We are the colleagues. We have the common
mission — science. Making your way in the science is easy and difficult at the same
time. Easy — because there are no restrictions in the University and developed all
conditions to carry out scientific researches. Difficult — because the science is made
by strong personalities and requires perseverance and major efforts from them.

At the beginning of our “scientific path” there were no much information
resources: no Internet, no wide access to scientific literature, opportunities to travel
abroad, etc. Nowadays we live in a global world where a lot of information is
available. We have an opportunity to visit different scientific conferences that are
hold in our country and abroad, read a huge number of scientific journals that are
published, and use scientometrical databases that are already function. There are also
different kinds of state support of the youth. There are many scholarships,
government programs, internships (in our country/ national and foreign).

One need only a desire, skills and knowledge of foreign languages for free
communication. This is a long-term work. To become a personality in science you
must become an expert in your field. Some of the most important criteria of the
scientist are the number of publications, patents, followers of scientific school. You
must be well-known person in the world and be cited as a reputable researcher.

The highest recognition of the scientist is the introduction of his results into the
practice. In pharmacy it is the development of a new medicinal product Nowadays
the task of some effective domestic medicinal products development is set to the
pharmacists of our country. Such specialists as synthetic chemists, pharmacologists,
analysts, technologists, clinicians are required for this purpose. And for the further
introduction of the developed drug — organizers, managers, logisticians and
economists.

Be ambitious in science, set big goals and achieve them. You are the future of
scientific elite. At least for 50 years you will work and develop science, intellectual
potential and country's image in the world.

Such conferences help to express yourself as a scientist, represent your
scientific work.

I wish you to become Academicians, Honored Workers, State Prize Winners
and the Nobel laureate in future. And today I wish you a successful fruitful work,
interesting meetings, inspiration, new discoveries and, of course, love.
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DETERMINATION OF BIOLOGICAL ACTIVITY
IN A RANGE OF 8-METHYL-2-HYDROXY-4-OX0O-4H-PYRIDO [1,2 a]
PYRIMIDINE-3-CARBOXYLIC ACID DERIVATIVES
Ahmed Abdullah Abdulmavjood, Abu Shark A.I., Bezugly P.O.
The National University of Pharmacy, Kharkiv, Ukraine
amjad.a@rambler.ru

As it is known, the pharmacological activity of compounds, especially drugs,
depend mainly on their interaction with biological matrices or drug targets, such as
proteins, which are either receptors or enzymes, nucleic acids and biomembranes
(phospholipids and glycolipids).

All these matrices have complex three-dimensional structures, which are
capable to recognize specifically the ligand of drug molecule in only one of the many
possible arrangements in the three-dimensional space. It is the three-dimensional
structure of the drug target that determines which of the potential drug candidate
molecules is bound within its cavity and with what affinity.

Nowadays the widely spread procedure for chemist-synthetics in searching
potential biologically active compounds is use of software. It helps not only to save
time, solvents and make searching cheaper but minimizes application of laboratory
animals.

Among the aims of our research were working out techniques of synthesis in
the range of 2-hydroxy-4-oxo-4H-pyrido [1,2 a] pyrimidine-3-carboxylic acid
derivatives; and making prognosis of probable biological activity in the range of
newly synthesized compounds, especially for 8-methyl substituted derivatives of 2-
hydroxy-4-oxo-4H-pyrido [1,2a | pyrimidine-3-carboxylic acid.

For planning and further optimization the synthesis process by us was carried
out prediction of the pharmacological activity for the obtained products using the
PASS program. Thus for statistical significance in the calculation of activity were
used formula of the most affordable radicals in the amide function.

In view of the fact that the starting material may also be of interest as potential
biologically active compounds, considered it appropriate to predict their potential
pharmacological activity.

Forecast of the expected pharmacological activity for initial 8-methyl amides
of 2-hydroxy-4-oxo-4H-pyrido [1,2 a] of pyrimidine-3-carboxylic acid has shown
that almost all the compounds are antagonists of leukotriene C, that are potential
antispasmodics, and have membrane-stabilizing and hepatoprotective activity types.
Quite interesting is the antagonistic activity of the compounds on growth factor.
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SYNTHESIS, PHYSICO-CHEMICAL PROPERTIES AND
PHARMACOLOGICAL ACTIVITY OF BIOLOGICALLY ACTIVE
SUBSTANCES IN A RANGE OF 7-METHYL-2-HYDROXY-4-OX0O-4H-
PYRIDO [1,2 o] PYRIMIDINE-3-CARBOXYLIC ACID DERIVATIVES
Algrou Mohanad Hasan, Abu Shark A.I.

The National University of Pharmacy, Kharkiv, Ukraine

amjad.a@rambler.ru

The pharmaceutical discovery in the drug-discovery process, which usually
begins by focusing on specific diseases and patient needs. Discovery scientists search
for biological targets within the body that play a role in a given disease. Targets can
be either part of the body (such as a protein, receptor, or gene) or foreign (such as a
virus or bacteria). That is why the scientists of the National University of Pharmacy
are in the constant search of the new substances, which can have potential biological
activity.

The aim of our research is to elaborate the method of synthesis in the range of
2-hydroxy-4-oxo0-4H-pyrido [1,2 o] pyrimidine-3-carboxylic acid derivatives; to
prove the chemical structure of the synthesized compounds and to study their
physical-chemical properties; to carry out research in the range of 7-methyl-2-
hydroxy-4-oxo-4H-pyrido [1,2 a] pyrimidine-3-carboxylic acid derivatives on
potential biological activity.

For our researches were taken 7-methyl-substituted derivatives of 2-hydroxy-4-
ox0-4H-pyrido[1,2 o] pyrimidine-3-carboxylic acid. As substituents in the amide
function we have planned radicals, which allow getting the aimed products in this
reaction without especial synthetic complications — alkyl, aryl and heterylalkyl.
Melting points for the synthesized compounds were determined by capillary method
on ITTM (M). Spectra NMR 'H has registered on the Varian Mercury-VX-200 (200
MHz).

The forecast of the expected pharmacological activity has shown that almost all
the compounds are potential antispasmodics, and have membrane-stabilizing and

inhibitors of grows factor activity types.



BEAUTY OF ORGANIC CHEMISTRY
Artemova Y.O., Matveeva A.S., Brizitskaya O.A.
The National University of Pharmacy, Kharkiv, Ukraine
Ludmila-sh11@yandex.ua

Organic chemistry is the main supplier of raw materials for the manufacture of
cosmetics. It is impossible to understand a variety of applications of modern
cosmetics without knowledge of the basics of this science. The authors set out the
task to analyze the way representatives of different classes of organic compounds are
being used in cosmetology.

Saturated hydrocarbons. Paraffin oil (C,-C;s), petrolatum (C;,-Cys), paraffin
(C19-C35) are obtained by distillation of the crude oil. All these raw materials are
widely used in the cosmetic industry. They are good at storage. Despite of the fact of
their being not easily absorbed into the skin, they are an excellent basis for cream,
cleansing milk, and decorative cosmetics. Unsaturated hydrocarbons. The
compounds containing vinyl group H,C = C- (vinyl alcohol, vinyl acetate,
vinylpyrrolidone, acrylic acid) have been used in cosmetology. These substances are
used as the polyvinyl compounds obtained by polymerization. For example,
polyvinyl acetates are used for the hair spray. Polyvinyl alcohol is used as a
preservative for a hair styling liquids, as well as in cleansing cream as a grinder
substance. Polyvinylpyrrolidone is widely used in hand cream and as a means of hair
caring and hair dyeing. It is also used in toothpaste and perfume water. Halogenated
hydrocarbons containing fluorine and chloral are widely used as gas carriers in
aerosol containers. Besides, halogenated substances having bacteriostatic or
bactericidal action are used in wiping, facial lotions, hair shampoo (hexachlorophene,
chlorhexidine, polividoniod). Quaternary ammonium salts are used as preservatives
as the means for skin care (benzalkonium chloride, methylammonium chloride,
polyaminopropyl biguanide). They are used as surfactants
(diallyldimethylammonium chloride), emulsifiers, anti-static agents (alkyl benzil
dimethyl ammonium chloride, alkyl dimethyl amine oxides) in mouth rinses, hair
conditioners and for hair styling. Low molecular alcohol having disinfecting,
antiseptic, drying properties are used as components and solvents in perfumes,
aerosol deodorants, colognes, lotions, tonics, mouthwashes. Polyols (cetearyl
alcohol) are used in different kinds of cream. Polyalcohol (polyols) are different
types of glycol and glycol derivatives, glycerin and all kinds of sugar. Polyols are
hygroscopic substances. So they are used in cosmetics and hair care products being
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humidifiers (glycerin, propylene glycol, sorbitol, fructose). Ethers are good solvents.
Glycol ethers are the basis for a variety of cream , cleansing milk and varnish
softeners. Anisole (methyl phenyl ether), phenetole (ethyl phenyl ether) are used as
odorants in perfumery. Aldehydes and ketones. This class of organic compounds is
used in perfumery as fragrances: benzaldehyde (the smell of bitter almonds). Hexen-
2-al is a "leaf aldehyde" (the smell of freshness and greenery). Caprylic aldehyde
(octanal) is used to simulate the smell of lemon oil and orange. Pelargonic aldehyde
(nonanal) is used to simulate the smell of rose. 2.6 nonadien-1-al is used to simulate
the aldehyde of violet leaves. Carboxylic acid is contained practically in all
cosmetics. Alfa-Hydroxy (fruit acids) are BAS natural that contribute to slowing the
aging process of the skin (hyaluronic, orotic acid), soften dry skin (lactic acid, sorbic
acid). It cleanses the pores, skin and tones (galacturonic acid). It makes the impact on
oily skin with acne (azelaic, salicylic acid). It depigments age spots and freckles
(glycolic acid, oxalic acid, azelaic acid). Amino acids improve water and protein
balance of the skin and promote healing and biostimulation. Only amino acid is used
in its pure form in some cosmetic formulations of intensive care. They are usually
used in the form of protein hydrolysates. Fatty acids (higher-acid), are contained in
animal or vegetable fats. They are prepared synthetically by the oxidation of
paraffins. They are the main raw materials in the production of soap (stearic acid,
palmitic acid) as well as in the preparation of surfactants. Adipic, glutamic, formic
acid and thioglycolic are used as the means for hair care. Para-aminobenzoic,
phenylbenzimidazole-sulfonic acids are used as a means of suntan. Boric, benzoic,
salicylic acids are used as preservatives. Esters (product acid compound and an
alcohol with the elimination of water). Fats, oil, lanolin wax belong to esters. They
are used as emulsifiers, plasticizers, stabilizers. Polysaccharides (alginates, amylose,
dextrin, chitosan) as emulsifiers and thickeners are used as the means for skin care.
They are used as air conditioners in shampoos. They are used as protective and
moisturizing additives in hand creams and lotions. They are used as structural
components in different kinds of toothpaste. Terpenes are used in various cosmetic
products as preservatives, fragrances and dietary supplements. They are contained in
essential oils (Ylang Ylang oil contains geraniol, linalool. Lavender oil contains
linalool, terpinen-4-ol. Lemon oil contains limonene, B-pinene, citral. Rose oil
contains geraniol and nerol. Rosemary oil contains cineole, camphor, borneol,
linalool). Thus, representatives of all classes of organic compounds are used in

cosmetics.



SYNTHESIS, STRUCTURE, AND ANALGESIC ACTIVITY OF 1-R-4-
HYDROXY-2,2-DIOXO0-1H-2)%1-BENZOTHIAZINE-3-CARBOXYLATES
Barakat W., Petrushova L. A., Ukrainets I.V.

The National University of Pharmacy, Kharkiv, Ukraine
dika-11 @yandex.ru

Chemical modification is the simplest and the most widely applied way of
improving the pharmacological and pharmaceutical properties of biologically active
substances. An interesting extension of the studies in this direction is the replacement
of carbonyl in position 2 by a sulfonyl group in the molecules of oxicams to obtain 4-
hydroxy-2,1-benzothiazine 2,2-dioxides and to study their analgesic activity. The
results of our investigation, devoted to 1-R-4-hydroxy-2,2-dioxo-1H-21%,1-
benzothiazine-3-carboxylates 1, are given in the present communication.

The synthesis of the desired alkyl-2,1-benzothiazine-3- carboxylic acids 1
was achieved by a route analogous to the preparation of the quinoline analogs ,
with only difference that upon acylation of methyl anthranilates 2 we used alkyl
chlorosulfonylacetates instead of alkyl malonyl chlorides.
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The structures of the synthesized compounds were confirmed by 'H and °C
NMR spectroscopy. Screening investigations of the analgesic properties of esters 1a-
e were carried out on the standard model of heat-induced pain (tail-flick test)
enabling judgment of the central effect on the nociceptive system.

The highest activity of all the groups of the substances studied was revealed by
methyl 1-allyl-4-hydroxy-2,2-dioxo-1H-2% 1-benzo-thiazine-3-carboxylate (1d), the
analgesic effect of which (+71.1%) exceeded that of all the reference compounds
used in the experiment.



SYNTHESIS OF ARYLAMINOPOHIDNYH BASED
ON THE 6-METYLTIOURATSYL
Buldenko V.M., Ogorodnik O.G., SukhoveevV.V., Demchenko A.M.
Nizhyn Gogol State University, Nizhyn, Ukraine
Chernigiv Taras Shevchenko National Pedagogical University, Chernigiv, Ukraine
vladbuldenko@gmail.com

Derivatives of pyrimidine are widely distributed in nature. They are involved in
many important biological processes such as nucleotides, vitamins, coenzymes,
antibiotics, etc. Therefore, the synthesis of new derivatives of pyrimidine has not only
scientific but also practical interest.

Synthesis of new aminopirimidonov and research of its practically useful
properties_is the aim of our study.

By condensation of sulfate S-methyl-iso-thiourea (1) with acetoacetic ester (2)
in an aqueous solution of potassium carbonate in mild conditions obtained by us with
high yield of 2-methylthio-6-metilpirimidon 4 (3).

It is shown that during melting of the last with amines by the temperature of
160-180 °C nucleophilic substitution of metyltiogroup on the fragment of

corresponding amine with formation of derivatives is occurring (4—7) by the scheme:
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The composition and structure of the compounds (3—7) was confirmed by
elemental analysis and SIMP 'H spectroscopy method.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

Found that synthesized compounds can be used as building-blocks for creation

of new pharmaceuticals.
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ORGANIC CHEMISTRY AS A MIRROR
OF A PERSON'S LIFE
Bufalova N.V, Orlenko 1.V.
The National University of Pharmacy, Kharkiv, Ukraine

nbufalova@mail.ru

The importance of organic chemistry in human life is very difficult to
overestimate, because these processes are everywhere around us: from basic cooking
and finishing to biological processes in the body.

Organic chemistry is intimately connected with medicine. Important role in
medicine play a synthetic polymeric materials. They help to produce many things:
from disposable syringes to artificial heart valves,various prostheses internal organs -
blood vessels, esophagus, bile ducts, heart valves, etc. Plastics correct some defects
of the face (replace part of the nose, the ear, the eye-sockets).

In everyday life oxalic and citric acids are often used. Oxalic acid is a part of
many household chemicals that are designed to remove rust from metal or enameled
surfaces. The fact that the oxalate ions (C,0,)* - form a colorless, durable and highly
soluble complexes with cations of iron. Citric acid is used as a flavouring substance
in order to give the right flavor to drinks or confectionery products.

Organic chemistry also serves as a source of beauty. In the composition of
cosmetic lotions, in addition to water, comprises up to 40% ethyl alcohol, and various
inorganic and organic additives. Organic chemistry has already found application in
the food industry. People often use essential oils, esters, some alcohols, aldehydes,
ketones, hydrocarbons and various organic acids (acetic, citric, lactic, adipic, malic).
In sausages monosodium salt of glutamic acid, to improve the taste is added.

Some scientists believe that the origin of life on our planet occurred in an
environment consisting of carbon dioxide, ammonia, water and methane, and the first
organisms get the energy for life, decomposing molecules without oxidation. Thus,
the chemistry in human life is the cure for diseases, and weapons, and the economy,

and cooking, and, of course, life itself.
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DE NOVO DESIGN DRUG-LIKE MOLECULES WITH POTENCIAL
ANTI- ALZHEIMER’S DISEASE PROPERTIES USING METHODS
CHEMINFORMATICS
Gadyatskaya K.A., Redkin R.G. Shemchuk L.A., Chernykh V.P.

The National University of Pharmacy, Kharkiv, Ukraine
polovino4ka@mail.ru

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder
characterized by the deterioration of cognitive function and behavioral changes. Two
main disease mechanism-based approaches are based on the involvement of two
proteins, amyloid-B protein (AB) and tau. AP is the main constituent of senile
plaques, and tau- is the main component of neurofibrillary tangles. Impairment of
neuronal functions and loss of neurons AP is generated from APP by two proteases,
B-secretase and y-secretase. A third protease, a-secretase, which competes with [-
secretase for the APP substrate, interferes with the production of AP. Therefore, three
strategies to reduce AP have been proposed: inhibition of B-secretase, inhibition of y-

secretase and stimulation of a-secretase.
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Recently, several studies have suggested that many kinds of natural
polyphenols (myricetin (Myr), morin (Mor), quercetin (Qur), kaempferol (Kmp), (+)-
catechin (Cat) and (-)-epicatechin (epi-Cat)) may have anti-amyloidogenic effects.
Another promising molecule approved by the FDA for the treatment of Alzheimer's
disease is known earlier H;-histamine blockers Dimebon. We have tried to construct
de novo drug-like molecules with potencial anti-Alzheimer's disease properties,
containing both the indole moiety and the benzopyran nucleus, like natural
compounds. In the first stage, we studied the QSAR for a known set of natural
polyphenols using computational platform Molinspiration Cheminformatics, which
allowed us to construct the correlation model to a number of molecular descriptors. In
the second step, for focus screening libraries (I) in silico, predicted high anti protease
activity to compounds (I) with over then 5 points of randomisation. More sensitive
point is Rs, when Rs is CONH,. Thus, the proposed structures deserve attention for
further research for potential anti-Alzheimer's drugs.
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SYNTHESIS AND PROPERTIES OF ASYMMETRIC UREA
BASED ON THE LINURON
Gaydamaha [.M., Zhara Y.Y., Sukhoveev V.V., Demchenko A.M.
Nizhyn Gogol State University, Nizhyn, Ukraine
irina.gajdamakha@yandex.ru

1-Methyl-1-methoxy-3-(3,4-dichlorophenyl) urea is an active substance of
linuron herbicide (1). Disposal of this herbicide at the end of its shelf life requires a
lot of resources. Therefore, removal of the active ingredient of the drug and its use as
a feedstock to produce new biologically active compounds is a promising area of
chemical research.

We have shown that these compounds (1) can react with nucleophilic
substitution of primary and secondary amines with the formation of asymmetric urea
(2-7) with 63-89% yields.
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The composition and structure of the compounds (2—7) was confirmed by
elemental analysis and IMP 'H spectroscopy method.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

It is established synthesized urea can exhibit a pharmacological activity and
therefore promising as building-blocks for new pharmaceuticals.
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INHIBITORS OF HISTONE DEACETYLASE (HDAC) — PROSPECTIVE
EPIGENETIC DRUGS. RATIONAL DESIGN OF NEW HDAC INHIBITORS
WITH 2-OXINDOLE NUCLEI AND THE FRAGMENTS OF A
DICARBOXYLIC ACID USING METHODS CHEMINFORMATICS
Gondel D.A., Redkin R.G. Shemchuk L.A., Chernykh V.P.

The National University of Pharmacy, Kharkiv, Ukraine
ms.gondel@mail.ru

Histone deacetylase (HDAC) inhibitors are a prospective class of therapeutics
with potential as anticancer drugs. The rationale for developing and de novo design
HDAC inhibitors as anticancer therapies arose from the understanding that in
addition to contribute to neoplastic growth. The family of HDAC inhibitors includes
a range of naturally occurring and synthetic compounds. HDAC inhibitors have
multiple cell type-specific effects in vitro and in vivo, such as growth arrest, cell
differentiation, and apoptosis in malignant cells. Currently, there are two HDAC
inhibitors that have received approval from the US FDA for the treatment of
cutaneous T-cell lymphoma: vorinostat (suberoylanilide hydroxamic acid, Zolinza)
and depsipeptide (romidepsin, Istodax). The aim of our work is the rational design of

new HDAC

S NHOH inhibitors with the
Q\ﬁ)x\/\/\/\‘g nuclei of 2-oxindole
suberoylanilide hydroxamic acid 0 and dicarboxylic acid

nHoH  residues using
techniques

Cheminformatics, in
particular the design

of computer
platforms Molinspiration Cheminformatics (University of Bratislava, Slovakia). As a
promising class for the construction of new HDAC inhibitors us consider
hydroxamates (e.g. suberoylanilide hydroxamic acid, Zolinza). Pharmacofore based
approach as potential HDAC inhibitors we have proposed structure based on 3-N-
acyl (suberoyl-, glutaroyl-, succinoyl-) hydrazones of 2-oxindole hydroxamic acid (I)
and spiropyrrolidino-2-oxindoles (II). In the first stage, we studied the QSAR for a
known set of hydroxamates using computational platform Molinspiration
Cheminformatics, which allowed us to construct the correlation model to a number of
molecular descriptors. In the second phase, two focus screening libraries I, II in
silico, showed high sensitivity to compounds II. Thus, the proposed structures
deserve attention for further research for potential HDAC inhibitors.
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ANTIMOCROBIAL ACTIVITY OF ETHYL 4-(ALKYLTHIO)-5-
METHYLTHIENO|2,3-d]PYRIMIDINE-6-CARBOXYLATES
Gribenchuk K.A., Vlasov S. V., Orlenko 1.V., Chernykh V. P.

The National University of Pharmacy, Kharkiv, Ukraine
sergiy.vlasov@gmail.com

The derivatives of thieno[2,3-d]pyrimindine with thiol substituents are known
as the compounds with antimicrobial activity. Therefore, study of antimicrobial
properties for the compounds of this class is a promising approach for obtaining of
novel antimicrobials. The target molecules were prepared by interaction of ethyl 5-
methyl-4-chlorothieno[2,3-d]pyrimidine-6-carboxylate with thiourea to give the
intermediate thione 2. Further modification of the compound 2 was performed by its
reaction with corresponding halides in DMF using triethylamine as the base. Then the
derivatives of ethyl 4-(alkylthio)-5-methylthieno[2,3-d]pyrimidine-6-carboxylates 3

and 4 were studied for antimicrobial activity.
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Antimicrobial activity screening was performed by agar-well diffusion method.
The screening study showed that the compounds 3 and 4 are active against Bacillus
subtilis and Candida albicans fungi. It was determined that the presence of benzyl
radical at the position 4 sulphur atom increases antimicrobial activity of ethyl 4-
(alkylthio)-5-methylthieno[2,3-d]pyrimidine-6-carboxylates against Proteus vulgaris,
while the derivatives of mercaptoacetic acid at position 4 appeared to be active
against the strain Staphylococcus aureus.
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SYNTHESIS OF 3-HYDROXYINDOLINE-2-ONES
Grygoriv G. V., Redkin R. G., Syumka E. 1., Shemchuk L. A., Chernykh V. P.
The National University of Pharmacy, Kharkiv, Ukraine
galkagrigoriv@gmail.com

Indole core is common for wide variety of biologically active compounds.
Oxindoles are particularly well-known among them due to their broad spectrum of
bioactivity. Thus, oxindoles reveal antibacterial, antifungal, antitumor, analgesic,
antihypoxic and other types of activities. Therefore scientists are interested in the
development of new efficient ways to synthesize oxindole derivatives.

Nowadays isatin is one of lead molecules for designing oxindoles. Its’ reactive
keto-carbonyl group readily undergoes condensation reactions under mild conditions.
Such properties give useful opportunities for developing safe and economical green
chemistry methods.

To synthesize 3-hydroxyindoline-2-one the reaction of isatin (I) and indole (II)
(the molar ratio 1:1) was used. As a solvent we used water. Potassium carbonate was
added to the reaction mixture in a molar equivalent. The reaction proceeded under
reflux (50 — 60°C) and with stirring for 4 hours.

)
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N N 70K,CO;4 N (CH;),CO
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The reaction product (III) — a light yellow amorphous precipitate — was
recrystallized from water. On the average 80% yield was obtained.

Prolongation of the reaction time did not increase the yield.

Obtained 3-hydroxyindoline-2-one can be subsequently used in different kinds
of reactions: O-alkylation, C-alkylation, cycloaddition reactions with aldehydes and
aminoacids etc.

However the attempt to alkylate 3-hydroxyindoline-2-one with epichlorohydrin
(IV) in order to obtain product V wasn’t successful. The reaction was carried out
under reflux (50 — 60°C), using acetone as a solvent, in the presence of potassium
carbonate.

Such difficulties may occur due to the possible competitive N-alkylation
reaction in the oxindole core. That’s why we are interested in additional research
involving N-substituted isatins.

Moreover, according to the last researches in oxindoles area, condensation
cycloaddition reactions of 3-hydroxyindoline-2-one give great synthetic opportunities
to create spirocyclic compounds, that are expected to possess different types of
biological activity.

Consequently, synthesis of 3-hydroxyindoline-2-one derivatives remains the
key purpose of our future researches.
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FORMATION OF 1-METHYL[1,2,4]TRIAZOLO|4,3-a]QUINAZOLIN-5(4H)-
ONES BY REACTION OF 2-HYDRAZINOQUINAZOLIN-4(3H)-ONES
WITH ACETYL ACETONE
Danylchenko S.Yu., Kovalenko S.M., Drushlyak O.G., Kovalenko S.S.

The National University of Pharmacy, Kharkiv, Ukraine
povstenko@gmail.com

Search for innovative biologically active substances among quinazolin-4-one
derivatives has apparent interest, which is due to wide range of their pharmacological
properties.

Development of new effective and technological synthetic schemes both
improvement of existing schemes for synthesis of various quinazolin-4-one
derivatives could be useful for direct synthesis of potentially active pharmaceutical
ingredients. However, despite the high practical significance of quinazolin-4-one
derivatives, there are known not so much methods for their synthesis, although this
class of compounds has every reason to be considered as a source of perspective
molecules for applied and fundamental investigations in chemical both
pharmaceutical fields.

The aim of our investigations is enhancement of assortment of biologically
active substances among [1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one derivatives — as
potential active pharmaceutical ingredients. In continuing of our investigations in this
field we studied reaction of 2-hydrazinoquinazolin-4(3H)-ones with acetyl acetone.

When 2-hydrazino-N-(3-methylbutyl)-4-oxo0-3-phenyl-3,4-dihydroquinazoline-
7-carboxamide 1 was refluxed in acetyl acetone during 5 hours, we obtained 1-
methyl-N-(3-methylbutyl)-5-0x0-4-phenyl-4,5-dihydro[ 1,2,4]triazolo[4,3-a]quinazo-
line-8-carboxamide 3 instead of expected 2-(3,5-dimethyl-1H-pyrazol-1-yl)-N-(3-
methylbutyl)-4-oxo-3-phenyl-3,4-dihydroquinazoline-7-carboxamide 2. In analogous
conditions 2-hydrazino-4-oxo-3-phenyl-3,4-dihydroquinazoline-7-carbohydrazide 4
was  changed into 8-[(3,5-dimethyl-1H-pyrazol-1-yl)carbonyl]-1-methyl-4-
phenyl[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one 5. By reaction of pyrazolide § with
i-amylamine the substitution of pyrazole group occurred with amide 3 formation.

The obtained experimental results can give assumption, that 2-
hydrazinoquinazolin-4(3H)-ones react with acetyl acetone via acetone removal from
intermediate compound 7 with formation of annelated triazole ring but not pyrazole.
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The structure and individuality of synthesized compounds has been proven by

elemental analysis and 1H NMR spectroscopy data. The structure of 1-methyl-N-(3-
methylbutyl)-5-oxo0-4-phenyl-4,5-dihydro[ 1,2,4]triazolo[4,3-a]quinazoline-8-

carboxamide 3 was confirmed by LCMS data in addition.

Our preliminary estimation of biologic activity of their compounds by

computer program PASS showed the perspectivity of investigations for searching of

new biologically active substances of diversified action with lower toxicity among

quinazolin-4-one derivatives with annelated heterocyclic rings.
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SYNTHESIS OF QUATERNARY SALTS ON THE BASIS OF ISONIAZID
Dovbush V.V., Tsvigun D.I., Sukhoveev V.V., Demchenko A.M.
Nizhyn Gogol State University, Nizhyn, Ukraine
Chernigiv Taras Shevchenko National Pedagogical University, Chernigiv, Ukraine
tsvigun 91(@mail.ru

Isoniazid is an effective means for treatment of active tuberculosis. Therefore,
the synthesis and study of derivatives of isoniazid is a promising area of research.

By interaction of both aliphatic (la, b), and aromatic (3) amine with
hloratsetylhloryd in the environment of dry ortho-xylene we carried out the synthesis
of appropriate hloratsetanilid (2a, b; 4). With the help of condensation of the last with
isoniazid in the environment of polar solvents obtained corresponding quaternary salt

(6a, b: 7).
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The composition and structure of the compounds (2—7) was confirmed by
elemental analysis and SIMP 'H spectroscopy method.

Conclusion about the direction of the alkylation of pyridine nitrogen atom is
done by analyzing the PMR spectra of the reaction products.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

Found that synthesized compounds can be used as building-blocks for creation

of new pharmaceuticals.
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OPTIMIZATION OF N-R-1H-2,1-BENZOTHIAZIN-4(3H)-ON 2,2-DIOXIDES
SYNTHESIS
Evtushenko T.I., Lega D.A., Starchikova I.L.
The National University of Pharmacy, Kharkiv, Ukraine
dr_shemchuk@mail.ru

Compounds containing benzo[c][2,1]thiazine-4-on 2,2-dioxide core have
attracted a great attention of scientists for a long time. This is due to the fact that
among derivatives of this heterocyclic system biologically active compounds (BAC)
for the treatment of various diseases (primarily, inflammatory processes, pain
syndrome and bacterial infections etc.) were found. Moreover, benzo[c][2,1]thiazine-
4-on 2,2-dioxide core is bioisosteric to the benzo[e][1,2]thiazine-4-on 1,1-dioxide
one, which is a base of well-known analgesic and anti-inflammatory agents, such as
Piroxicam®, Droxicam® and Meloxicam® and its heteroanologues, namely
Tenoxicam® and Lornoxicam®.
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The techniques, which are used in synthesis of organic compounds, allow to
obtain different BAC based on simpler precursors. However, despite of the
significance evolution of organic chemistry methods, development of new efficient
approaches for synthesis BAC is the actual task of medical chemistry as well as the
methodology of organic synthesis.

The synthesis of the initial N-R-/H-2,1-benzothiazin-4(3H)-on 2,2-dioxides 4
were described in the literature, and included esters of anthranilic acids 1 as initial
compounds. We have improved methods which are present in literature. It allowed us
to obtain the pure target compounds 4 with better yields in a shorter time.
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The structure and purity of target compounds 4 were confirmed using the
'H NMR spectra.
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STRATEGY OF SEARCH FOR POTENTIAL ANTIMICROBIAL
COMPOUNDS AMONG MAGNESIUM AND ALUMINIUM SALTS
OF NITROSUBSTITUTED OF N-PHENYLANTHRANILIC ACIDS

Ivanova L.I., Yaremenko V.D., Alferova D.A.
The National University of Pharmacy, Kharkiv, Ukraine
medchimia@mail.ru

Recently, a number of publications devoted to the problem of medical
complications in the treatment of viral and bacterial diseases of different etiologies.
Mainly this associated with the appearance of strains of microorganisms specific
resistant to medicines which are presented in a wide range in the pharmaceutical
market.

One of the alternative ways to eliminate those described deficiencies is
introduction to the structure of substance some biometals, such as copper,
magnesium, calcium, zinc, aluminum and others.

Research of many years, carried out by scientist’s community of medical and
biological departments of National University of Pharmacy, has shown a promising
of receiving of potential antimicrobial agents based on derivatives of N-
phenylanthranilic acids, which included various pharmacophores. Proposed
pharmacophores in many cases exhibit optimization, synergy and expand the range of
pharmacological effects of both compounds. This allows us to offer this approach to
resolving the issue of possible treatment viral and bacterial diseases.

Based on the experience of previous studies, we have synthesized magnesium
and aluminum salts of 5-nitro- and 3,5-dinitro-N-phenylantrhanilic acids.

The synthesized compounds was identified with the methods of H'-, IR-, UV-
spectroscopy and thin layer chromatography.

The level of microbiological activity was determined by two-time serial
dilutions in meat’s broth of neutral medium using the daily culture of these
microorganisms: Staphylococcus aureus ATCC 25923, Bacterium subtilis ATCC
66337, Echerichia coli ATCC 25912, Pseudomonas aeruginosa ATCC 78857. As
reference preparation using the solutions of ethacridine lactate of different
concentrations.

Also for obtained compounds was determined an acute toxicity (DLs,) by the
method of intraperitoneal injection.

The synthesized compounds revealed antimicrobial activity at a concentration
of 15.6 - 62.5 mg/ml.

The toxicity of which in experiment was over 2000 mg/kg, and for
toxicological classification relating to low-toxic compounds.
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SYNTHESIS, METHODS OF ANALYSIS AND BIOLOGICAL
ACTIVITY OF 6-NITRO-N-(2'-CARBOXY-4'-
BROMOPHENYL)ANTHRANILIC ACID
Ivanova K.S., Yeromina Z.G.

The National University of Pharmacy, Kharkiv, Ukraine
medchimia@mail.ru

The most important task of pharmacy is to create a highly effective and non-
toxic drugs. The group of aromatic acids, in particular N-phenylanthranilic acids and
their derivatives, is promissing chemical scaffolds for drugs development; effective
medicines have been created on their basis (mefenamic and flufenamic acids, and
their salts, diphtorant, antral etc.). Besides the significant biological activity N-
phenylanthranilic acids also show a high chemical reactivity due to the presense of
carboxyl and secondary amino groups, and it gives possibility to obtain their diverse
functional derivatives with new pharmacological properties.

6-Nitro-N-(2'-carboxy-4'-bromophenyl)anthranilic acid has been chosen as an
object for our research.

6-Nitro-N-(2'-carboxy-4'-bromophenyl)anthranilic acid (3) has been
synthesized by the reaction of 2-chlor-6-nitro-benzoic acid (1) with 5-bromanthranilic
acid (2) in the presence of the CuO and K,COj; as catalysts and at temperature 180-
200°C:

NO, 0,
Br COOH
COOH
+

COOH COOH
1 2

The structure of the synthesized compound was confirmed by elemental
analysis, IR, UV, "H-NMR spectroscopy, and their purity was proved by thin-layer
chromatography.

Identification for this substance has been proposed using UV-
spectrophotometry and chemical methods. The method of alkalimetry has been
chosen for assay of the compound.

It has been found experimentally that the synthesized acid possess anti-
inflammatory, analgesic, diuretic, antifungal activities. The substance exhibits low
toxicity (LDso in mice > 6500 mg/kg).

The conducted researches show promising results in search of biologically
active compounds among derivatives of 6-nitro-N-phenylanthranilic acid.
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SYNTHESIS OF THE NEW DERIVATIVES
OF 3-MERCAPTO-4-R-5-R'-METHOXYPHENYL-1,2,4(4H)-TRIAZOLE
[.M Kadamov, P.O. Bezugly, V.A. Georgiyants, L.O. Perekhoda, N.B. Saidov
Tajik National University, Dushanbe, Tajikistan
The National University of Pharmacy, Kharkiv, Ukraine
idibegm@mail.ru

Purpose. The work devoted to the synthesis of new compounds the derivatives
of 1,2,4(4H)-triazole and the study of their antiulcer activity.

Materials and Methods. Synthesis of new potential biological active substances
on the base of 3-mercapto-4-R-5-R'-methoxyphenyl-1,2,4(4H)-triazole has been
carried out. Finished products have been obtained by the interaction of 3-mercapto-4-
R-5-R'-phenoxymethyl-1,2,4-triazole (4H) with corresponding chloroacetanilides or
cloroacetophenones at standard alkylation conditions(Scheme 1)

Scheme 1

Target products have been obtained with satisfactory yields. Structure of substances
synthesized have been proved by elemental analysis and NMR spectra, the purity was
confirmed by the method of thinlayer chromatography. All spectra of the compounds
synthesized are characterized by the presence of signals of two methylene groups.
The signals of these groups were identified in accordance with the electronegativity
of adjacent functional groups: at 5,22-5,32 ppm - OCH,; at 5,13-5,19 ppm - SCH,.
The signals of aromatic protons in most cases overlap each other and are in the form
of complex multiplets. The computer prognosis of biological activity spectrum of all
new compound by program PASS has set that the several acetophenones are able to
show the antiulcer activity (activity indexes of compounds are in the range of 0.5 to
0. 7) and antihelicobacter activity (activity indexes of compounds are in the range of
0.6 to 0. 7). Pharmacological screening for antiulcer activity has been carried out.

Results and conclusions. New derivatives of 3-mercapto-4-R-5-R1-methoxy-
phenyl-1,2,4(4H)-triazole = were synthesized. The structure of the compounds
obtained was proved by methods NMR-spectroscopy. Prognosis of pharmacological
activity has showed high possibility of antiulcer activity for the acetophenones. Data
of primary pharmacological screening have proved the computer prognosis data.
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DESIGN AND SYNTHESIS OF NEW
TRIAZOLOPYRIDINE DERIVATIVES
Karpina V.R., Kovalenko S.S., Bondarenko A.B., Kovalenko S.M.
The National University of Pharmacy, Kharkiv, Ukraine
v.karpina0l@gmail.com

Triazolopyridines have not been studied enough especially concerning their
physiological action. However it is known that the compounds with triazolopyridine-
fragment possess a wide range of biological activities and are widely used in
medicine. There are known analgesic, anti-inflammatory, antibacterial, antiviral,
antihypertensive, antitumor, cardiovascular effects. Trazodone (antidepressant drug)
is the most well-known representative of compounds which contain 1,2.4-
triazolo[4,3-a]pyridine core.
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We have generated chemical space for new triazolopyridine derivatives. The
designed libraries are intended to be used for different targets to treat different
diseases. Some derivatives were synthesized in order to validate the chemistry. They
were described by several techniques including H-NMR, C-NMR, mass-spectrometry
to confirm their structural characteristics. Apart from triazolopyridine moiety our
compounds contain different interesting functional groups and pharmacologically
active fragments. We anticipate that these will provide interesting biological

activities. Further advances of this strategy in the synthesis of small molecules and
medicinal chemistry programs will be reported.
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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF 3-(2-METHYL-4-OXO-
1,4-DIHYDROQUINOLIN-3-YL)PROPANOIC ACID
AND THEIR DERIVATIVES
N. Kasim Ahmed, Zubkov V.A., Kamenetska O.L.
The National University of Pharmacy, Kharkiv, Ukraine

medchem@nuph.edu.ua

Antimicrobial resistance is widely considered to pose one of the greatest risks
to modern medicine faced by this generation. The World Health Organization (WHO)
defines antimicrobial resistance (AMR) as resistance of a microorganism to an
antimicrobial medicine to which it was originally sensitive. For now the leading
scientists with great concern warn the public and governments around the world
about the problems that may face humanity in the near future due to increasing
resistance of microorganisms. Professor Dame Sally Davies described this problem as
a “ticking time bomb” and the antibiotics resistance has been characterized by him
vividly and capaciously “as a big risk as terrorism”.

Fluoroquinolones are successful broad-spectrum antibacterial agents, which
mechanism of action is based upon of inhibition bacterial growth by blocking the
enzymatic action of type II topoisomerases such as DNA gyrase and topoisomerase

IV according structure activity relationship (SAR)(Fig. 1).
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Figure 1. Structure activity relationship (SAR) of fluoroquinolone antibiotics.
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In order to search new original antibacterial agents, the series of 12 compounds
which are derivatives of 3-(2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)propanoic acid

with general formula (Fig.2), has been synthesized :

OH

N CH,

Figure 2. General formula of 3-(2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)propanoic

acid derivatives.

The study of the antimicrobial properties of these compounds has showed that
some members of this class have been exhibited a wide spectrum action. It was
found, that the most active substances are 3-(2-methyl-4-ox0-1,4-dihydroquinolin-3-
yDpropanoic acid (1) and 1,3-diethyl 2-acetamido-2-[(2-methyl-4-o0x0-1,4-
dihydroquinolin-3-yl)methyl]propanedioate (2):

CH

Thus, carried study has shown the prospectivity and reasonability of

development of this direction of throughput search of novel effective antimicrobial

medicines.
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FROM THE HISTORY OF CARBOXYLIC ACIDS RESEARCH
Kirichenko Yu.V., Dmytrenko 1.S, Shpychak T.V., Chernykh V.P.
The National University of Pharmacy, Kharkiv, Ukraine
Kiri4enko.yuliya23569@yandex.ua

Carboxylic acids as a class of organic compounds have become well-known for
people since ancient times.

The first mention of the practical usage of acetic acid, that was a product of the
fermentation of wine, refers to the III century B.C. Greek scientist Theophrastus was
the first to describe the effect of wine vinegar on metals: it was leading to the
formation of some pigments for art purposes. Vinegar was also used to produce white
lead and verdigris (green mixture of copper salts that contained copper acetate). In
the VIII century Arab alchemist Jabir Ibn Hayan obtained concentrated acetic acid
by distillation for the first time. But during the Renaissance for this purpose the
sublimation of some metal acetates (was widely spread (copper (II) acetate was
mainly used). Although chemists have wrongly considered that these two ways lead
to the different substances. The identity of the obtained acids was proved only in the
XVI century by the German alchemist Andreas Libaviusom and the French chemist
Pierre Auguste Ada.

Medieval chemists continued studies in the carboxylic acids area. In XV-XVI
century yatrochemists developed a method of crude dry distillation. Therefore tartaric
acid from tartar, succinic acid from succinite (amber) and benzoic acid from benzoin
(incense) were obtained.

In the XVII century there were already known such common trivial names for
the simplest carboxylic acids: acetic acid, butyric acid, adipic acid, phthalic acid.

Formic acid was isolated for the first time in 1671. English naturalist John Ray
obtained it by using red wood ants. This fact explains the compound name: Formica
1s a generic name for those insects. Then formic acid was also found in the needles,
nettles, fruits, bee’s corrosive secretions. So that was a period when carboxylic acids
were mainly isolated from plants or other nature resources.

But in the middle of the XVIII century the most important organic acids
(oxalic, citric, malic, gallic) were obtained by chemical synthesis. In 1762 Andreas
Sigismund Marggraf, German chemist, described the differences between mineral and
vegetable acids. Pharmacist and chemist Carl Wilhelm Scheele investigated tartaric,
citric, oxalic, malic, lactic and uric acids during the period from 1776 to 1785.
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XIX century was notable because of many significant achievements in the
organic acids investigation. French chemist Michel Eugene Chevreul obtained butyric
acid in 1817. Edmond Frémy discovered oleic and palmitic acids in 1840.

Next in 1838 the salicylic acid was found out. It was isolated from willow bark
by Italian chemist Raffaele Piria and then synthesized as well. In 1846 the amino-
acids was obtained by the reactions of the hydroxyacids.

Moreover, Adolph Wilhelm Hermann Kolbe synthesized typical carboxylic acid
— acetic acid — using charcoal, sulfur, chlorine and water as starting materials (1845).
Together with Edward Frankland he also obtained propionic acid by saponification
of ethyl cyanide (1847). This research resulted in discovering one of the general
methods of the carboxylic acids preparation.

Through this time next compounds were also synthesized for the first time:
maleic acid by distillation of malic acid (Lassen, 1819), oxalic acid from cyanogen
(Friedrich Wohler, 1824), benzyl acid (N.N. Zinin,1842,), formic acid from water and
carbon monoxide (Pierre-Eugene-Marcellin Berthelot, 1855), isobutyric acid (V.V.
Markovnikov, 1865). Markovnikov has also discovered that butyric and isobutyric
acids have the same molecular formula (C4HgO,), but different structural formulas;
1.e., they are isomers.

The German chemist Justus von Liebig determined the structure of benzoic
acid (1832). Auguste Laurent, a French chemist, investigated phthalic acid properties
(1836). In 1879 V.V. Markovnikov and G.A. Krestovnikov synthesized the first
carboxylic derivative of alicyclic hydrocarbons — cyclobutanedicarboxylic acid.

Also Adolph Wilhelm Hermann Kolbe synthesized salicylic acid in 1860. And
then in 1861 he obtained formic acid by the reaction of carbon dioxide with the
phenolates of alkali metals (Kolbe-Schmitt reaction is well-known nowadays for the
salicylic acid preparation).

Then methods of carboxylic acids functional derivatives obtaining were
developed. For example, the reaction of phosphorus pentachloride with carboxylic
acids was investigated (Auguste Andre Thomas Cahours, 1846). Alexander
Williamson studied the mechanism of esterification reactions, and in 1851 found out
that sulfuric acid with ethanol gives ethylsulfuric acid, which then reacts with an
alcohol with the ether formation. In 1881 August Wilhelm Hofmann discovered the
rearrangement of acid amides to the primary amines.

Furthermore Max Conrad and Carl-Gustav Bischof developed common
methods of synthesis based on natriummalonic ether (1880). Together with German
chemist Gutzeit M. they discovered condensation reaction of substituted malonic
esters with urea. All these methods are widely used in modern organic chemistry.
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SYNTHESIS AND PROPERTIES OF DERIVATIVES
OF TIOANALOHIV OF PURINE
Kovalchuk A.I., Sukhoveev V.V., Demchenko A.M.

Nizhyn Gogol State University, Nizhyn, Ukraine
drdreder@ukr.net

5-disubstituted derivatives of barbituric acid (or barbiturates) are widely used
as medicines._Therefore, the synthesis of new derivatives of barbituric acid has not
only scientific but also practical interest.

Synthesis of new derivatives of barbituric acid and research of its practically
useful properties_is the aim of our study.

We obtained the bromine barbiturate by Bromination of barbituric acid in
aqueous solution (2), which during the interactions with thiourea form condensed
compounds (4-9) by the scheme:
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The composition and structure of the compounds (4-9) was confirmed by elemental
analysis and IMP 'H spectroscopy method.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

Found that synthesized compounds may be promising for finding of new

pharmaceuticals.
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KHOTINSKIY EUGENIY SEMENOVICH AND HIS PYRROLE
CHEMISTRY CONNECTED RESEARCHES
Krachun A.S., Konovalenko E.V, Shpychak T.V., Chernykh V.P.
The National University of Pharmacy, Kharkiv, Ukraine
Nastyulka55@yandex.ru

Khotinskiy Eugeniy Semenovich (1877-1959) is well-known organic chemist,
the first Head of the Organic Chemistry Department of Kharkiv Pharmaceutical
Institute (1925-1941) and Kharkiv State University (1929-1959). Also he was the
Head of the Laboratory of Chemistry in the Organic Synthesis Research Institute.

In 1904 Khotinskiy graduated from the Faculty of Science at the University of
Geneva with a Bachelor Degree of Physical and Natural Sciences. Then he performed
scientific research named «Bromination and reduction of pyrroles», and received his
Doctor Degree in Physical Sciences (specialization — Chemistry). After that E.S.
Khotinskiy started working together with the famous chemist A. Pictet.

At that time Khotinskiy began his experimental scientific research in the
pyrrole chemistry area. He studied pyrrole and its derivatives, and most of his work
results later became classical. He investigated the mechanism of pyrrole formation by
the distillation of the diammonium salt of mucic acid. Moreover, he developed
methods of different possible pyrrole transformations: hydrogenation, halogenation,
nitration. Together Pictet and Khotinskiy synthesized mix anhydrides of nitric acid
and acetic acid.

H H
HO OH t /A
L H H .\ -2C0,, -4H,0, -NH, N
HN 00C" oy po OO NH, H
ammonium salt of mucic acid pyrrole

The results of this research work in the area of pyrrole chemistry were
published in the book «O6 o6pa3zoBanuu MUpposIa ¥ HEKOTOPHIX €0 MPOU3BOTHBIX U3
CIIM3€BOAMMOHUIHBIX coiiei» /EBrennii CemenoBuu XoTuHckuih — Xapkis: b. u.,
1914 . — 9 c. — Otn. orr. w3 «TpynoB OOmecTBa PU3NKO-XUMUIECKUX HAYK TPH
XapbKOBCKOM yYHHMBepcutTeTey», T. 42, 1914 r.

Pyrrole formation method, which was proposed by Khotinskiy, is still specific
and classical one. It’s described at all textbooks connected with heterocyclic

chemistry.
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DESIGN AND SYNTHESIS OF COMBINATORIAL LIBRARIES
OF [1,2,4]TRIAZOLO|4,3-a]PYRAZINES
Kulikovska K.Yu., Zhuravel 1.O.
The National University of Pharmacy, Kharkiv, Ukraine
kulikovskaja.k@gmail.com

Rational design of libraries based on condensed heterocyclic systems is one of
the priority areas of medical chemistry. Compounds that combine the structure of
polynitrogen heterocycles and field containing conformationally mobile substituents,
making them potential pharmacological rather high, are attracted the attention of
scientists.

The aim of this work was the construction of combinatorial libraries based on
N-aryl-o-(8-0x0-7,8-dihydro[ 1,2,4]triazolo[4,3-a]pyrazin-3-yl)alkyl-carboxylic
acids derivatives.

Initial building-blocks — N'-substituted 3-hydrazinopyrazin-2-ones were
obtained on the basis of esters of N- substituted oxalamic acids. Synthesis of N'-aryl-
o-(8-0x0-7,8-dihydro[1,2,4]triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic acids was
performed by reacting of the corresponding N'-substituted 3-hydrazinopyrazin-2-ones
with cyclic anhydrides in the ratio 1:4 in an environment of anhydrous
dimethylformamide. The systematic series of amides N -aryl-m-(8-oxo-7,8-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic acids was synthesized using
carbonyldiimidazole as activator:

0 1 RI it
7rA Rl@ N//\NJLNL\ N
N /N\ \% =N N - \N
IMoA K/N \/C K/N\/g
A A
HO\RO ><o
L 7N
NQ
R2. _R3
A= (CH,),; CH(CH,)(CH,) ; C(CH,),(CH,) ; N
R1 = Alk; Hal; OAIK: H

R2, R3 = Alk, Het.

The structure of the compounds was obtained confirmed by 'H NMR
spectroscopy and elemental analysis.
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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF SILVER
NANOPARTICLES COATED BY SYNTHETIC HUMIC SUBSTANCES
Litvin V.A.

Cherkasy Bohdan Khmelnitsky National University, Cherkasy, Ukraine
litvin_valentina@ukr.net

The silver nanoparticles (AgNPs) are the most effective form of silver
preparations due to their ability to release silver ions and create constant ionic
background. The antibacterial activity of AgNPs is result of the interaction of silver
ions with the three main components of the bacterial cell: the peptidoglycan cell wall
and plasma membrane, bacterial DNA and bacterial proteins, particularly enzymes.

However, it is stated that the therapeutic properties of nanomaterials essentially
depend from nature of external stabilizing cover. It is known that synthetic humic
substances (HSs) have also antimicrobial properties. The result of their chelating and
surface-activity affects the nutrient status and cell wall integrity of the micro-
organism. As a result, a synergistic effect increases therapy abilities of the metal
colloids.

The aim of this work was to study the antimicrobial action of AgNPs coated by
various types of synthetic HSs.

The synthetic fulvic acids were prepared by oxidative polymerization reaction
of catechol or hamatoxylin with molecular oxygen in the presence of alkali at stated
temperature. The synthesis of synthetic humic acids (HA) were performed by the
procedure involving three steps: 1) preparation of a nitrogen-containing oligomer by
condensation of urotropine with catechol; 2) oxidation of the obtained product with
molecular oxygen in alkaline solution; 3) precipitation of the synthetic HA adding
with stirring a concentrated HCI solution to pH = 1.5. The product was separated
from the supernatant by vacuum filtration, washed with water to neutral reaction for
chloride ions, and dried at 80°C.

Stable aqueous dispersions of AgNPs were prepared by chemical reduction of Ag”
ions using the synthetic HSs in the presence of NaOH. The synthetic HSs are the product
of oxidation reaction, characterized by a defined reduction capability that exceeds
amount of natural HA. The HSs due to presences of carbonyl, carboxyl and phenols in
their structure initially reduce the Ag" ions to Ag” atoms and then are adsorbed on the
surface of the growing AgNPs. The chemosorbed molecules of HSs and their partially
oxidized product possess a large negative charge due to ionisation of hydroxyl and
carboxyl groups. The repulsive forces prevent the particles from aggregation and provide
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stability of the system. The final colloids are stable and can be stored more than one year
without aggregation.

The antibacterial activities of synthesized AgNPs were carried out by disc
diffusion method against pathogenic bacteria. Soya bean casein digest agar plates
were prepared, sterilized and solidified. After solidification bacterial cultures were
swabbed on these plates. The sterile disc was dipped in AgNPs solution or synthetic
HSs (5ug/ml) and placed in the agar plate and kept for incubation at 37°C for 24 hrs.
The diameter of inhibition zones (in millimeters) around the different disks with
synthetic HSs and AgNPs on their based against test strains are shown in Table. The
results suggest that the synthetic HSs and HSs encapsulated AgNPs exhibited good
antibacterial activity against both Gram-negative (Escerichia coli, Pseudomonas
aeruginosa) and Gram-positive bacteria (Staphylococcus aureus). The differential
antimicrobial activity of AgNPs coated by different types of synthetic HSs can be
attributed to their differential sizes: the antimicrobial activity increases with
decreasing size of the AgNPs.

The AgNPs also inhibited the growth of the fungus-Aspergillus niger that was
seeded in the nutrient agar plate and formed a zone of inhibition around the disks
saturated by solution of AgNPs.

Table 1. Antimicrobial activity different types of synthetic HSs
and AgNPs on their based (mean+SD, n=3)

I\?(; Microorganism Diameter of the inhibition zone (mm)

FAC FAH HA  AgNPs-FAC AgNPs-FAH AgNPs-HA

I.  Bacteria

Escerichia coli 7.0£0,5 7.44£0.7 6.3£1.0 13.0+0.5 13.5+0.4 9.3+0.5

p Pseudomonas 0504 90405 78407 202404 20.6+0.3 18.840.6
aeruglnosa

¢ Staphylococeus ¢ ¢ g4 9100 95:05  22.30.5 23.1+0.6 20.840.5
aurcus

II.  Fungi

a ﬁ;ﬂirgﬂl“ 6.740.4 6.5+0.4 6.5+0.5  10.5+0.6 11.840.3 9.6+0.7

FAC — synthetic fulvic acid from catechol; FAH — synthetic fulvic acid from hamatoxylin;
HA — synthetic humic acid

The received results indicated that AgNPs have good antibacterial and
antifungal activities and promise great potential in the preparation of new drugs for
biomedical applications. The advantages of HSs encapsulated by AgNPs compared
with other AgNPs consisting besides ions of silver the contribution to their
bactericidal properties forecast progress of the synthetic HSs.

33



STUDYING OF INTERACTION (4-AMINO-5-MERCAPTO-4H-
[1,2,4] TRIAZOL-3-YL)-DIPHENYLMETHANOL
WITH ELECTROPHILIC REAGENTS
Lysyana A.A., Sytnik K.M., Shpychak T.V., Chernykh V.P.
The National University of Pharmacy, Kharkiv, Ukraine
sytnikm@mail.ru

- Previously, we reported the preparative
Nucleophilic centers

pathways for (4-amino-5-mercapto-4H [1,2,4]

/ l triazol-3-yl) -diphenylmethanol. Mentioned
O NH compound contains n its structure
OH | 2 diphenylcarbinol fragment, which also present in

the structures of many medicinal substances and

N
SH
Vs .
N—N W may be considered as pharmacophore. We noted

that (4-amino-5-mercapto-4H-[1,2,4]triazol-3-yl)-
diphenylmethanol  contains  several reaction

Electrophilic center . . .
P centers, what causes high perspectives of its

chemical modification aimed to formation of combinatorial libraries of substances
with diphenylcarbinol fragment as pharmacophore. Thus, we decided to study the
interaction of (4-amino-5-mercapto-4H[1,2,4]triazol-3-yl)-diphenylmethanol (1) with
electrophilic reagents, namely functional derivatives of carboxylic acids. It is known
that the interaction of the 4-amino-5-mercapto-4H-[1,2,4]triazole with acyl halides
leads to the formation of heterocondensed 1,2,4-triazolo [3,4-b]thiadiazole. We
modified this method applied to (4-amino-5-mercapto-4H[1,2,4]triazol-3-yl)-
diphenylmethanol. Thus, series (6-R-[1,2,4]-triazolo[3,4-b][1,3,4]thiadiazol-3-yl)-
diphenyl methanol were obtained.

OH | R
Cag o 2O

O \_/ HO™ "R Q N_ S
&) I ) HO ,\_Z/(S)

The structures of all synthesized compounds were confirmed by modern
instrumental methods.
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"GIANT" ORGANIC WORLD - POLYMERS
Malanchiy V.V., Orlenko 1.V.
The National University of Pharmacy, Kharkiv, Ukraine
kthfff@mail.ru

Natural polymers are used as materials in everyday life for a long time. Such
materials may replace leather, cotton, clay, nylon and cement. Prerequisites for
industrial production of the chain polymers began even before the XX century.
Chemistry of polymers was developed in two ways: preparation of synthetic organic
polymers of low molecular weight compounds as well as the processing of natural
polymers in organic synthetic polymeric materials. Polysiloxanes are elementorganic
polymers having high heat resistance and elasticity, as compared with the other
organic polymers. "Unique Polymers" - aromatic polyamides, polyesters, polyester -
ketones and others. A feature of these polymers is the presence of aromatic rings and
(or) fused aromatic structures. They possess high strength and heat resistance.

Polyethylene (ethylene polymer) - the most widely used material from all
currently existing polymers. The biggest industry use of this polymer can be called
the production of polyethylene films for technical and household purpose.
Polyethylene has the best qualities to create the package: low density, good chemical
resistance, neznachitelnoevodopogloschenie. Polyvinyl chloride (polymerization of
vinyl chloride) - one of the most common plastics; it is a source for more than 3000
types of materials. Polypropylene (propylene polymer) - called the "king" of plastics.
The scope of its use is expanding rapidly. Isoprene rubber (synthetic rubber).
Currently known and commercially available are isoprene rubbers, butadiene,
butadiene-styrene and others.

Formaldehyde resin (synthetic resins from the group phenolic resins) - cured
resins are characterized by high heat -, water - and acid resistance.

It can be concluded that the polymers are "giants" of the organic world,

because every day we are facing the artificial polymers in our daily lives.
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FRENCH PHARMACISTS OF XVII-XIX CENTURY AND THEIR
CONTRIBUTION TO THE CHEMISTRY DEVELOPMENT
Mishchenko M.V., Litvinenko E.Y., Shpychak T.V., Chernykh V.P.
The National University of Pharmacy, Kharkiv, Ukraine
mishchmasha@yandex.ru

Two or three hundred years ago chemistry as a science was deeply related to
pharmacy. Thus, pharmacy was not only the place for making receipts, for drug
storage and research, but it was also the field for chemist’s work, the focus of new
ideas and methods, the area for interested and inquired minds.

Particularly notable are the fundamental researches in inorganic and organic
chemistry, which belong to the French pharmacists listed below.

Antoine Baume was a French chemist, pharmacist and technician. In 1752 he
became a member of the Ecole de Pharmacie. And the same year he got an
appointment as a professor of chemistry. The most important of his numerous books
and papers is «Eléments de pharmacie théorique et pratiquey (9 editions, 1762—
1818). There he presented detailed information about the XVIII century chemistry in
terms of the phlogiston theory. He also became a member of the Academy of
Sciences in 1772.

Bernard Courtois studied at the Ecole Polytechnique in Paris. He worked as a
pharmacist in the military hospitals. Courtois isolated sodium and potassium
compounds from the seaweed ash. And he also discovered in it iodine after adding
sulfuric acid. He was actually investigating his copper vessels corrosion when he
noticed that some strange purple coloured vapor was exuded as well. It was the
iodine. That’s the story of discovering Iodine in 1811. Most of his further works
Bernard Courtois devoted to the chemistry of iodine.

Joseph Louis Proust firstly worked as a manager in the hospital pharmacy, but
later became a member of the Paris Academy of Sciences (1816). He was well-
known for the discovering of the constant composition law in 1799, which stated that
in chemical reactions substances are neither created nor destroyed. He studied copper
carbonate, two tin oxides, and two iron sulfides to prove this law. Proust was also
interested in studying sugars that were found out in sweet vegetables and fruits. In
1799 Proust demonstrated that sugar from grapes is identical to one found in honey.
This sugar became well-known as glucose later.

Jean-Baptiste Andre Dumas worked as a pharmacist assistant in a pharmacy,
where a laboratory was. He is known for his works in the area of organic analysis and
synthesis, as well as for determination of atomic weights (relative atomic masses) and

36



for measuring vapor densities. There are such compounds in organic chemistry that
remain unchanged even when their hydrogens are replaced by an equivalent quantity
of a halide element. Jean-Baptiste Andre Dumas supported these views and tried to
prove them in his researches. For example, he successfully obtained trichloroacetic
acid from acetic acid and chlorine excess, and this derivative had the same chemical
properties as the acetic acid had. In 1833 Dumas developed a method for estimating
the amount of nitrogen in an organic compound, which was later named ‘Dumas
method’. Moreover, the classification of organic compounds into homologous series
was a consequence of his research of the acids generated by the oxidation of the
alcohols. Together with P. Bull he suggested that alcohol and its esters are derivatives
of the ethylene. Based on these statements they constructed a theory of «eteriny,
which is considered as the forerunner of the radical theory. In 1837 Dumas and
Liebig in a joint paper defined the organic chemistry as the chemistry of complex
radicals. This research was a huge blow to the dualistic theory.

Antoine Jérome Balard graduated from the School of Pharmacy in Montpellier
in 1826, after that worked as a pharmacist and then became a professor of chemistry
at the Royal College of Pharmacy and at the University of Montpellier. In 1826 he
discovered in the seawater new component, which he recognized as a previously
unknown element and named bromine. In the organic chemistry field he published
papers about the decomposition of ammonium oxalate with formation of oxamic acid,
about amyl alcohol and cyanides.

Pierre-Eugene-Marcellin Berthelot was a chemist and a social activist, a
chemistry professor at the Graduate School of Pharmaceutical in Paris (1859) and the
College de France (1864), a member of the Paris Academy of Sciences (1873),
corresponding member of the St. Petersburg Academy of Sciences (1876), Minister
of Education (1886-1887) and Foreign Affairs. The fundamental statement for all
Berthelot's chemical work was that all chemical phenomena depend on the «physical
forces», which can be determined and measured. And he proved his theory by the
synthetic production of numerous hydrocarbons, natural fats, sugars and other
organic substances. That was the way to show that different range of organic
compounds can be formed by ordinary chemical methods, that obey the same
principles and rules as the same methods for inorganic substances do. He also found
out that glycerin is a triatomic alcohol.

Therefore French pharmacists played a key role in the progress of different
areas of organic and inorganic chemistry, and made fundamental, important and
useful researches for the future chemistry development.

37



ANTICANCER ACTIVITY OF THIENO|2,3-d][PYRIMIDINES
Nikolaenko O.D., Vlasov S. V., Chernykh V. P.
The National University of Pharmacy, Kharkiv, Ukraine
sergiy.vlasov@gmail.com

The derivatives of thieno[2,3-d]pyrimidine during the last decade were
extensively studied as anticancer agents by many groups of scientists from all the
world. Many of the compounds with similar structures were found to be active
against the liver and breast cancer; some of them were active against adenocarcinoma
1,2. Also thieno[2,3-d]pyrimidines were reported as the antitumor agents against
colon cancer 3, and the compounds of the wide range of anticancer activity 4,5. Some
the derivatives of thieno[2,3-d]pyrimidines are known to be tyrosine-kinase
inhibitors, which may be considered as potent anticancer drugs 6-9.
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The anticancer activity study for the amides and esters of 5-methyl-4-oxo0-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxylic acid, performed in last decade

displayed the anticancer properties for the compounds of these series 10-12.
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Analysis of the information of about anticancer activity of thieno[2,3-
d]pyrimidines showed that they might be used as medicines against this dangerous
disease.
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CONSTRUCTION FOCUS LIBRARY OF 2-BENZIMIDAZOLE OXINDOL
NUCLEI EXHIBITING ANTITUMOR PROPERTIES POTENTIAL
Novikov V.A., Redkin R.G., Shemchuk L.A., Chernykh, V.P.

The National University of Pharmacy, Kharkiv, Ukraine

v-novikov-naydar@mail.ru

It is known that a number of diseases including autoimmune, cancer starts
activating protein kinases that play a key role in the regulation of a wide variety of
cellular processes, including metabolism, cell proliferation, cell differentiation, cell
survival, angiogenesis and immune response. Therefore, identification of inhibitors of
protein kinases that can potentially be effective as therapeutic agents against these
diseases is an important task of the modern pharmaceutical science.
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The greatest practical importance, such studies have to design de novo,
synthesis and search for new molecules drug substances. The purpose of this paper is
de novo design and the search for new drug-like molecules — potential inhibitors of
kinases 2-oxindolin 3-acrylonitrile benzimidazole nuclei. To design focus library of
new compounds we used Chemoinformatics methods. The initial platforms chosen
synthetic 2-oxindolin metyliden fragment characteristic of already known kinase
inhibitor Sunitinib, allowed for the treatment of renal carcinoma and gastrointestinal
tumors. As a reference drug used as an experimental compound CD-19 high
antileukemic activity. All calculations of molecular descriptors were taken with a
software system Molinspiration Cheminformatics v2013.09, 2013 (University of
Bratislava, Slovakia). As a result of variation over a 6-point randomization in the
proposed molecular platform we were able to find the structure (I) with high forecast
kinase inhibitor activity. The greatest value of the likelihood function kinase
inhibitory activity was found for compounds with substituents F, OH, negative

feedback caused substituents at the nitrogen atom in the 2-oxindolic nucleus.
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SYNTHESIS AND POSSIBLE PHARMACOLOGICAL ACTIVITY
OF NEW DERIVATIVES OF 2-AMINOTIAZOL
Ohrimenko V.A., Demchenko A.M., Sukhoveev V.V.

Nizhyn Gogol State University, Nizhyn, Ukraine
ohrimencko.vicka@yandex.ua

From the moment of discovery of penicillin pharmaceutical companies have
developed a large number of antibacterial drugs. The problem of microbial resistance
to antibiotics encourages researchers to search for new antibiotics. In order to obtain
of new antibacterial preparations, we have synthesized a series of derivatives (5, 6, 7)
based on asymmetric thioureas.

Pyrrolidine-1-karbotioamid 4 synthesized by condensation of pyrrolidine 1
with isothiocyanate 2 with subsequent hydrolysis of the ester 3. Exit of urea 4 was
73%. Key izotiotsianatoester 2 previously was synthesized from etylhlorformiat and
dry potassium thiocyanate in the presence of tetramethylethylenediamine (TMEDA)
as a catalyst.

OEt
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N—4 NH,
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1 3 4

Pyrrolidine-1-karbotioamyd 4 was condensed with substituted of b-
halohenketonam in conditions of classical reaction of Ganch. The reaction occurred

as follows:
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The structure of obtained compounds was confirmed by SIMP spectroscopy.

Studied the possible pharmacological properties of the synthesized compounds.
Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version. It is established that the synthesized compounds can
detect the activity as Antieczematic and Phosphatase inhibitor.
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SYNTHESIS OF FUNCTIONAL DERIVATIVES OF 3-AMINO-2-R-7-(R'-
PHENYL)-3H-THIENO|3,2-d]PYRIMIDINE-4-ONES AIMED
TO THE SEARCH BIOLOGICALLY ACTIVE SUBSTANCES
Ovsjanykova Yu.O., Sytnik K.M., Shemchuk L.A., Chernykh V.P.
The National University of Pharmacy, Kharkiv, Ukraine
shenhof(@mail.ru

In a previous report it was shown possibility of one-pot synthesis for 3-amino-
2-R-7-(R'-phenyl)-3 H-thieno[3,2-d]pyrimidine-4-ones (1). The aim of presented
work is studying of the reactivity of the amino group in structure of mentioned above
compounds. It is known that such modifications lead to a significant increasing of the
biological activity of corresponding derivatives. Moreover, it is known that, in some
cases, modification of amino groups of bioactive substances aimed to the improving

of molecule stability in acidic medium and maintaining of activity.
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Chemical transformation of 3-amino-2-R-7-(R'-phenyl)-3H-thieno|3,2-
d]pyrimidine-4-ones (1) was performed by known methods. Thus, products of
acylation (2); non-symmetric carbamides (3); sulfamides (4); Schiff bases (5) and
derivatives which contains pyrrole fragment (6) were obtained. The structures of the

compounds proved by complex of physicochemical methods.

41



(S)-PROPRANOLOL PREPARATION
Plakhotna K.Yu., Bylov LE.
The National University of Pharmacy, Kharkiv, Ukraine
plakhotnaya.katya@bk.ru

One of problems of the modern organic chemistry is synthesis of optically
active compounds preserving their enantiomer individuality. Most of the new
synthetic pharmaceuticals consist of two or more stereoisomers. However it is known
that the pharmacological activity of racemic medications is caused by the activity of
one enantiomer. This phenomenon results from the fact that only one of the
enantiomers has the needed therapeutic effect, meanwhile the second antipode can
cause undesirable side effects. Such distinctions are explained by the features of
spatial arrangement and interaction with a receptor. The close interrelation between a
configuration and pharmacological activity causes stereo-specificity of the medicinal
preparations effect.

Thus Propranolol — 1-(isopropylamino)-3-(1-naphtyloxy)-2-propanol — as a
non-selective f-adrenoblocker has a wide spectrum of application. It is proved that its
enantiomers differ in physiological effect. (S)- Ol
isomer of Propranolol provides the desired O VQH
effect on cardiovascular activity while (R)- © ‘ N\(CH3
isomer brings the side effects. That is why the O C
replacement of racemic substance with an (S)-Propranolol
individual (S)-enantiomer is actual task for this case.

Nowadays several ways of preparation the (S)-propranolol are known.

- Biochemical division with the help of esterase producing
microorganisms. One of examples to set is the selective hydrolysis of acetate of
propranolol, which is catalyzed by pancreatic and bacterial lipases.

- Division of (S,R)-propranolol through formation of auxiliary
diastereomer, which are received by processing of a racemic substratum dividing
agent. One enantiomer can be sorted out from the formed mix via fractional
crystallization.

- Also it was revealed that racemic propranolol in the form of its salts with
hydrofluoric acid crystallizes as a racemic conglomerate. It allows to split the
substance on enantiomer by an inclusion method.

Thus, we can obtain a chiral medicine — (S)-propranolol having better result in
cardiovascular diseases treatment. The introduction of one-enantiomer preparations to
clinical practice will allow using lower doses without any effectiveness loss, to

increase safety and to decrease the risk level of side reactions within therapy.
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STUDYING OF INTERACTION OF BENZO|[C][2,1]THIAZINE-4-ON
2,2-DIOXIDE WITH ARYLCARBALDEHYDES
Semko M.M, Lega D.A., Shemchuk L.M.
The National University of Pharmacy, Kharkiv, Ukraine
dr_shemchuk@mail.ru

[1,[1-Unsaturated ketones 1 are reactive compounds and therefore they are
useful reagents in synthesis of the variety of heterocyclic systems. Crotonic
condensation reaction of active methylene carbonyl compounds with aldehydes is the
most general and convenient method for such ketones synthesis.
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Benzo[c][2,1]thiazine-4-on 2,2-dioxide 2 is an example of a carbonyl
CH-acid. This fact has encouraged us to use 2 in reaction with arylcarbaldehydes 3 in
order to obtain appropriate arylidenes 4. The reaction was carried out under general
conditions, namely in medium of ethanol in the presence of triethylamine as a base.
But it was surprising that the triethylammonium salts 5 were the products of this
reaction.

w
N

R" =H, 4-NOj, 4-OCHs, 4-C, 2-OCH3

This result could be explained by the
formation of the intermediate 4, which
subsequently reacted with the second molecule of
2 leading to synthesis of the salt 5.

The structures of obtained compounds 5
were confirmed using the instrumental methods of
analysis (‘H NMR, "C NMR, IR-spectroscopy,
mass-spectrometry and X-ray analysis).

43



INVESTIGATION OF THE QUANTITATIVE RELATIONSHIP BETWEEN
STRUCTURES — ANTITUBERCULAR ACTIVITY FLUOROHINOLONES
DERIVATIVES WITH SETTLEMENT PLATFORM MOLINSPIRATION
CHEMINFORMATICS
Serdyuk A.A., Redkin R.G. Shemchuk L.A., Chernykh, V.P.

The National University of Pharmacy, Kharkiv, Ukraine
nastya.serdyuk.96@mail.ru

In Ukraine, the epidemic of tuberculosis (TB) has passed into the category of
national problems, as has become difficult to manage as the number of TB patients has
exceeded 1% of the population. Every year the number of patients increased by 40
thousand people and 10 thousand people die annually. In the World, there are
approximately one third of populations infected with TB bacillus and 1.7 million people
die from TB annually, and new TB patient is estimated at 8 million or more. TB has been
consequently identified by the WHO as one of the three priority diseases for drug research
and development. Multidrug-resistant tuberculosis (MDR-TB) and extensively drug-
resistant tuberculosis (XDR-TB) make this problem become more complex. Importantly,
the WHO also recommended the use of fluoroquinolones (FQ) — Levofloxacin or
Moxifloxacin for the treatment of XDR-TB.

We investigated the
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chemical descriptors as
octanol-water partition coefficient (LogP), topological polar surface area (TPSA),
molecular volume (MV, expressed in cubic Angstroems (A3). For the study we selected
11 FQ with known quantities the minimum inhibitory concentration (MIC, pg/mL) —
Ciprofloxacin, Ofloxacin, Pefloxacin, Enoxacin, Levofloxacin, Sparfloxacin,
Temafloxacin, Moxifloxacin, Grepafloxacin, Trovafloxacin, Gemifloxacin. As a result,
we obtain three equations correlation of MIC values LogP, TPSA, MV. The highest level
of reliability (coefficient approximation - R2) was found for the dependence of MIC &
LogP (R2 = 0.9352, N = 7) for MIC&MV (R2 = 0.9148, N = 6), and the lowest for
MIC&TPSA (R2 =0.8741, N = 5). The proposed algorithm can be used to determine and
describe the quantitative relationship between anti-TB activity and chemical structure in a
series of fluoroquinolones in order to synthesis and search for new anti-TB drugs.

44



ORGANIC FOOD COLORS: FRIENDLY AND DANGEROUS
Soroka J. 1., Boryak L.I.
The National University of Pharmacy, Kharkiv, Ukraine

sorokajulie2 1 (@gmail.com

There are no spheres of human activity without using organic compounds.
Analysis of assortment structure of food colors and their safety is capture attention.

A history of using food colors has goals a centuries. Known, that Egyptians
during 400 B.C. used natural color matters for sweets and vine to improve their
appearance. People of the countries of Asia and Romans added to food turmeric and
saffron. But only since 19" century thanks for increasing industrial production stand
using widely to use for improving consumer quality of foods. Business necessity of
using wide range at new synthetic compounds has evolved. New organic compounds
obtained due to chemical and biotechnology discoveries. These natural colors lost
their dominant important after discovering of first synthetic dyes: mauve
(W.H. Perkin, 1856), magenta (F.-E. Verguin, 1858), indigo (A. Baeyer, 1878).

Now natural and synthetic colors are used for foods color strengthening and
restoration, coloring of cakes, ice-cream and beverages.

For chemical structure natural colors divided in to:

1. aliphatic and alicyclic (carotenoids, licopines, tetraterpenes nature,
polienes);

2. aromatic colors (diarylmethane dyes — curcumine; quinons — alizarine);

3. heterocyclic compounds (oxigencontaining — flavanol, luteoline;

nitrogencontaining — indigo, turmeric).

All this compounds are selected from different plant and animal objects or
obtained by microbiological methods. Natural colors less toxic, but there are daily
intakes. Several food colors known as antibiotics, vitamins.

Synthetic colors are widely to use because of low stability of natural
compounds. As natural food colors synthetic are divided in to several groups. Among
organic synthetic colors are distinguished triarylmethen colors (Green S), quinolinic
colors (Quineline Yellow), indigo dyes (Indigotine), azo dyes (Tartrazine, Crimson).

Preferences of synthetic organic dyes:

o very soluble in water;

o less sensitive to conditions of technological processing and storage;

o heat stability;
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brightness.

According to “E number” list was registered 80 food colors (E 100-182). Most

of them are synthetic organic compounds. In Ukraine allowed about 60 food colors

not only from “E number”. In addition to “E number” used metilviolent, phuxin and

other. Most of food colors are xenobiotics, that’s why main requirements to food

colors are non-toxic and safety. For several food colors was revealed negative

influence for human body. This compounds was excluded from using.

In our country was banned E121, E123, E128. But several dangerous especially

for children addition are used. Foods with such additions have special package

marking and are forbidden in some countries of Europe. Among of dangerous E-

colors-allergens are:

E-102 (Tartrazine) — synthetic azo dye. Yellow food color for candies,
jellies, ice cream, beverages, dairy products, purees, jams, sauces and
ketchup. Side effects: allergy, especially for people who are in tolerant to
salicylates, children hyperactivity;

E-104 (Quinoline yellow) — yellow food color for baked goods,
beverages, sweets, dairy, meat and fish products. Side effects: may act
as a histamine liberator;

E-110 (Sunset Yellow, FCF) — synthetic azo dye. Yellow food color for
confectionery and pasta, dairy products, sauces and ketchup in the sauce
and jam. Side effects: a histamine liberator, and may intensify symptoms
of asthma;

E-122 (Azorubin) — synthetic azo dye. Red food color for sausage and
confectionery, desserts, drinks. Side effects: problems with kidneys
implicated in hyperactivity of children;

E-124 (Ponce 4R) — synthetic azo dye. Food color for beverages, sauces
and ketchups, desserts, fish and meat products, dairy and meat products.
Side effects: cancerogenic;

E-129 (Allura Red) — synthetic azo dye, food color for snacks, sausces,

preserves, soups, wine. Side effects: cancerogenic.

Health care is not only a fashion trend but emergency call of time. Therefore

there is a requirement in new quality and safety food colors. The daily intake of food

colors is exceeds because of often and long-term use. As result, the problem of

research new food colors is actually now.
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SYNTHESIS AND PROPERTIES OF ADAMANTE DERIVATIVES
Stashenko K.V., Sukhoveev V.V., Demchenko A.M.
Nizhyn Gogol State University, Nizhyn, Ukraine
katuwka2014@gmail.com

Chemistry of adamantane and its derivatives is a relatively young of organic
chemistry, but its derivatives have been used as heat-resistant polymers, lubricants,
jet fuels to components of artificial blood, medicines broad-spectrum, etc. Today
pharmaceutical industry produces more than 20 effective medicines containing
adamantane derivatives.

The purpose of our research is the synthesis of promising new adamantane
derivatives from commercially available materials and possible ways of their use as
pharmaceutical substrates. As the methods we used chemical synthesis and computer
modeling.

With Condensation of adamantane-2 (1) with tiosemykarbazydom (2) in 89%
yield was obtained tiosemykarbazon adamantane-2 (3). It is shown that condensation
of the last with different a-halohenketonams under the Gancha reaction conditions
leads to substituted thiazoles (4) and (5 a-d) with 52-81% yields.

g NH,NHCSNII, /N\NJ\NH2
H

1 3 1 ArCOCH,Br

NH,OH
/ AdCOCH,Br SN2V
2

NH,OH

S ST\
Y O

H
4 5a-d
where R: H (a); Cl (b); Br (c); OCHj; (d).

The composition and structure of the compounds (4, 5 a—d) was confirmed by
elemental analysis and SIMP 'H spectroscopy method.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

Established that adamantane derivatives (4, 5 a-d) can exhibit a wide range of
inhibitory action and be active as protectors of mukomembran.

Thus, synthesized compounds can be used as building-blocks to create new

multifunctional pharmaceutical.
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SEARCH FOR POTENTIAL ANTICONVULSANTS
AMONG THE DERIVATIVES OF 1,3,4-THIADIAZOLE
I. V. Sych, L. O. Perekhoda, Z. G. Yeromina, L.O. Grinevich, O.G. Kyslytsia
The National University of Pharmacy, Kharkiv, Ukraine
perekhodalina@ mail.ru

Purpose. The work devoted to the synthesis and researches about physical-
chemical properties of the newly synthesized compounds the derivatives of 1,3,4-
thiadiazoles and the study of their anticonvulsant activity. Analysis of the literature
shows that among the derivatives of 1,3,4- thiadiazole there are a lot of promising
compounds in terms of pharmacy, but at the same time, their biological properties
have been insufficiently studied.

Materials and Methods. In order to search for new bioactive substances -
potential anticonvulsant anilides of 5-R-phenyl-1,3,4-thiadiazole-2-yl-thioacetic acid
were synthesized. The high reactivity of starting substances of 5-R-phenyl-2-
mercapto-1,3,4-thiadiazoles(1) makes it possible quite easy modify their structure by
alkylation, which extends the probability of finding new effective compounds in this
series. Alkylation was performed by anilides of chloracetic acid (2) under the
conditions of basic catalysis. Reaction was carried out in an alcohol in the presence of
alkali solution. Target products have been obtained with satisfactory yields. The
structure of obtained anilides of 5-R- phenyl -1,3,4-thiadiazole-2-ylthioacetic acid (3)
was proved by modern physical and chemical methods of UV, IR and 'H NMR-
spectroscopy, the purity was confirmed by the method of thinlayer chromatography.
The reaction method is according to the following scheme:

SRR Sl e &

The computer prognosis of blologlcal activity spectrum of all new compound
by program PASS has set that the several substances are able to show the
anticonvulsant activity (activity indexes of compounds are in the range of 0.4 to 0.5)
Pharmacological screening for anticonvulsant activity has been carried out.

Results and conclusions. New anilides of 5-R-phenyl-1,3,4-thiadiazole-2-yl-
thioacetic acid were synthesized. The structure of the compounds obtained was
proved by methods NMR-, UV- and IR- spectroscopy and their purity and
individuality was determined by thin-layer chromatography.

The results of studying an anticonvulsive activity have shown that the
compounds synthesized are antagonists against the convulsive activity of
pentylentetrazol.

Performed researches have allowed to select two leading compounds for in-
depth researches.
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ONE-POT SYNTHESIS OF 3-ALKYLTHIO AND 3-AMINO-SUBSTITUTED
5-AMINO-4-R-SULFONYL-/H-PYRAZOLES
Tkachenko P.V., Zhuravel 1.0., Borisov O.V.*, Tkachenko O.V.
The National University of Pharmacy, Kharkiv, Ukraine
irina_zhuravel@inbox.ru
*Latvian Institute of Organic Synthesis, Riga, Latvia
boav.79@gmail.com

Development of the new synthetic methods and search for biological active
compounds among the aminopyrozoles is obvious interested, as evidenced by the
wide range of pharmacological properties of some derivatives of pyrazoles. The most
known drugs for cancer treatment, as Binukleyin 2 (metanymidamin), Barasertib
(AZD-1152), Tozasertib (MK-0457), are derivatives of aminopyrozole. This
pharmacophore system is characterized by antimicrobial, antifungal, antiviral,
antiparasitic and anti-inflammatory activity. We focused on purposeful combination
of two pharmacophores in the one molecule — sulfonyl group and 3- aminopyrazole
cycle.

Traditionally this reaction is conducted in three stages for the 3-S-derivatives
and in four stages for 3-N-alkyl-substituted pyrazole derivatives. We have developed
a one-pot method of synthesis of the corresponding aminopyrazoles 3 and 4 on the
base of the methylene active cyanomethylarylsulfones 1 as starting reagents. The
proposed scheme has been implemented in the laboratory version (in the Erlenmeyer
flask in the mixture of dioxane : water 5:1) and scaled (ScaleLab) on 25 g batch. The
resulting compounds had a high purity (> 95%) and did not require further

purification.
Bs
1. R;NHR, =N
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The obtained compounds appear as promising building-blocks to build the
combinatorial libraries for directional biological screening.
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ANTIMICROBIAL ACTIVITY STUDY OF
2-[6-(1H-BENZIMIDAZOL-2-YL)-5-METHYL-4-OXOTHIENO|2,3-
d|PYRIMIDIN-3(4H)-YL DERIVATIVES WITH N-ARYLACETAMIDE
AND (3-ARYL-1,2,4-OXADIAZOL-5-YL)YMETHYL SUBSTITUENTS
Vdovychenko 1.V., Vlasov S. V., Chernykh V. P.

The National University of Pharmacy, Kharkiv, Ukraine
sergiy.vlasov@gmail.com

Among the derivatives of 6-hetarylthieno[2,3-d]pyrimidines there are
compounds known as antimicrobials. Therefore, the aim of our work was to develop
the methods for preparation of novel potent antimicrobials, which were the products
of 6-(1H-benzimidazol-2-yl)-5-methylthieno[2,3-d]pyrimidin-4(3H)-one 1 alkylation
with N-arylchloroacetamides 2 and 5-(chloromethyl)-3-aryl-1,2,4-oxadiazoles 4. As
the result of the mentioned alkylation reaction 2-[6-(1H-benzimidazol-2-yl)-5-
methyl-4-oxothieno[2,3-d]pyrimidin-3(4H)-yl]-N-phenylacetamides 3 and 6-(1H-
benzimidazol-2-yl)-5-methyl-3-[(3-phenyl-1,2,4-oxadiazol-5-yl)methyl]thieno[2,3-
d]pyrimidin-4(3H)-ones 5 were obtained (scheme).

Scheme
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Antimicrobial activity study was performed by the co-workers of
Microorganism biochemistry and nutrient media laboratory of the Institute of
microbiology and immunology n. L.I.Mechnikov NAMS of Ukraine (head PhD
Tatyana P. Osolodchenko). The experiment was performed by agar-well diffusion
method.

It was found that all of the compounds have moderate antimicrobial activity.
Some of them inhibited the growth of Staphylococcus aureus ATCC 25923 and
Bacillus subtilis ATCC 6633 bacterial strains.
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THE INTERACTION OF (#)3-DICHLOROMETHYL-1,2,2-
TRIMETHYLCYCLOPENTANECARBOXYLIC ACID WITH AROMATIC
ACIDS HYDRAZIDES
Voetskiy V.S, Kozlova A.A, Tsapko Ye.O.

The National University of Pharmacy, Kharkiv, Ukraine
eatsapko@rambler.ru

In previous studies we synthesized (£)cis-3-dichloromethyl-1,2,2-trimethyl-
cyclopentanecarboxylic acid (compound 1, scheme). The aim of this work is to study
the reactivity of carboxyl and groups of acid 1 and to synthesize new substances with
a potential biological activity. The interaction of acid 1 and hydrazides of aromatic
acids in ethanol in the presence of potassium carbonate lead to the corresponding (E)-
3-(benzoylhydrazonomethyl)-cis-1,2,2-trimethylcyclopentanecarboxylic acids 3 in
high yield. R-Benzoic acid  N'-(3-dichloromethyl-1,2,2-trimethylcyclo-
pentanecarbonyl)hydrazides 4 were synthesized via acylation of hydrazides by the 3-
dichloromethyl-1,2,2-trimethylcyclopentanecarbonyl chloride, which was obtained
from acid 1(scheme).

Scheme
SOCl,
Cl > Cl
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R = H, 2-Br, 2-OH, 3-NO,, 4-OCH,
The purity of synthesized compounds was proved by TLC, and their structure
was confirmed by methods 'NMR spectroscopy and elemental analysis.
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CHEMICAL DISPOSAL OF UNUSABLE PESTICIDES “RAMROD”
Yangol Ya.O., Sukhoveev V.V., Demchenko A.M.
Nizhyn Gogol State University, Nizhyn, Ukraine
yangol.yaroslava@yandex.ru

Ramrod is a systemic herbicide used for struggle with annual weeds during the
cereals cultivation. = The active substance of this herbicide is 2-chlor-N-
1zopropilatsetanilid (1)._Chemical disposal of this herbicide allows you to remove a
valuable raw material for new biologically active compounds.

We have shown that the condensation of active substance (1) with
2-merkaptobenzimidazol, 2-merkaptobenztiazol, and 2-merkaptotiazolin = 2-
merkaptotiadiazol 1,3,4 in an alkaline environment leads to formation of the
corresponding tiopohidnyh (2-5), while at boiling compounds (1) with 2
metylbenzimidazol is formed corresponding hydrochloride (6):
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The composition and structure of the compounds (4-9) was confirmed by
elemental analysis and SIMP 'H spectroscopy method.

Modeling of pharmacological activity of the synthesized compounds we have
conducted with a help of computer program PASS (Prediction of Activity spectra for
Substances) by v. 1.703 version.

Found that synthesized compounds can be used as building-blocks for creation

of new pharmaceuticals.
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ARYLIZATION AND HETERYLIZATION OF
ETHYL ESTER 1-FURFURYL-2-0X0-4-HYDROXY-1,2,5,6,7,8-HEXA-
HYDROQUINOLINE-3-CARBOXYLIC ACID
Zaviazun M. A., Bereznyakova N. L.
The National University of Pharmacy, Kharkiv, Ukraine
zavjazun@gmail.com

Purpose. As is known from the chemistry sources, furan derivatives are non-
toxic or low-toxic substances that may be the basis for drugs development. So we
thought it is appropriate to carry out arylization and heterylization reactions of ethyl
ester 1-furfuryl-2-oxo-4-hydroxy-1,2,5,6,7,8-hexahydroquinoline-3-carboxylic acid
and study the biological activity of the obtained compounds.

Materials and methods. For the synthesis of ethyl ester 1-furfuryl-2-oxo-4-
hydroxy-1,2,5,6,7,8-hexa-hydroquinoline-3-carboxylic acid 6 starting ethyl-
cyclohexanon-2-carboxylate 1 reacts with furfurylamine 2 to form Schiff bases which

tautomerise to enamine 3 (scheme).
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Acylation of compound 3 with ethoxymalonylchloride gives anilide 4, which
turns to quinolone 6 after treatment with sodium ethoxide in which the medium of
anhydrous ethanol. In turn, the ethyl ester 6 amidating easily with amines and
heterylamines, forming the corresponding amides 7 with high yields.

Results and conclusions. The elemental analysis and 'H NMR spectroscopy we
used in the study of the structure of the obtained derivatives 1-furfuryl-2-oxo-4-
hydroxy-1,2,5,6,7,8-hexahydroquinoline-3-carboxylic acid. The studied compounds 7
show a moderate anti-tuberculosis activity, but do not exceed reference drugs.
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DEVELOPMENT OF NOVEL QUINOLINE DERIVATIVES
WITH DIURETIC ACTIVITY
Zebari Havar Rashid, Tsapko T.A., Galuzinskaya L.V.
The National University of Pharmacy, Kharkiv, Ukraine
medchem@nuph.edu.ua

Thiazides are effective antihypertensives with long track records and low cost.
The most popular agent in this class, hydrochlorothiazide, was traditionally used in
doses of 50 to 100 mg per day. These doses were associated with metabolic and
electrolyte complications. Therefore, low-dose therapy has been applied and
demonstrated to be efficacious and to have a much lower incidence of side effects.
The other way to solve thiazides disadvantages is to use thiazide-like diuretics, for
example, chlorthalidone, that have been shown to provide a greater antihypertensive
effect comparing with hydrochlorothiazide and, more importantly, to reduce
mortality. Accordingly, thiazide-like diuretics development for edema and essential
hypertension treatment is actual problem of pharmaceutical science.

The aim of this work was to search for new chemical scaffold of thiazide-like
diuretics. To reach the goal, a series of new 7-chloro-4-methyl-1,2-dihydroquinoline-
2-ones with sulfonamide moiety bearing different substituents has been synthesized.
The procedure includes sulfochlorination of 7-chloro-4-methyl-1,2-dihydroquinoline-
2-one and further amidation of corresponding 7-chloro-4-methyl-2-oxo-1,2-
dihydroquinoline-6-sulfochloride with various aromatic amines.

Obtained substances (for example, I) contain basic pharmacophores of thiazide
and thiazide-like drugs, in particular, essential sulfonamide group with halogen atom
in ortho-position and amino group in para-position of aromatic ring.

CH,
HN—SO,
HOOCQ S
cl N o
H
I

Synthesized substances have been tested for their diuretic activity in rats.
According to the results of the screening, derivatives with carboxylic group in the
benzene ring (I) posses 37.9-71.6% of hydrochlorothiazide activity. The higher
activity was found for 4-(7-chloro-4-methyl-2-oxo-1,2-dihydroquinolin-6-yl-
sulfonylamino)benzoic acid (I, para-COOH). Thus, polar carboxylic group in para-
position doubled diuretic activity in comparison with corresponding ortho- and meta-
substituted derivatives.
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SECTION Ne 2

STUDY OF MEDICINAL PLANTS AND CREATION
OF HERBAL MEDICINAL PRODUCTS
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QUANTITATIVE DETERMINATION OF FATTY OILS
IN ROSE HIPS

Acalugarita 1., Krivoruchko Ye.V.
The National University of Pharmacy, Kharkiv, Ukraine

akelugeritsei@mail.ru

Dog rose (Rosa canina L.) from the Rose family (Rosaceae Juss.) grows as a
wild plant and it is cultivated in Ukraine as a medicinal and ornamental plant.

Rose hips (Fructus Rosae) contain vitamins, phenolic compounds, organic
acids, fatty oil, carbohydrates, which determine their multivitamin, diuretic,
choleretic, wound healing, anti-inflammatory activities.

The aim of the study was to investigate the content of fatty oil in the rose hips
for further standardization of raw materials and the study of the component
composition of fatty oil.

Raw materials were collected in September 2014 in the Botanical Garden of
the National University of Pharmacy.

To obtain fatty oil the dog rose hips dried and crushed were extracted by
chloroform and the extract was evaporated to complete removal of the solvent. The
yield of fatty oil was 4.13%. At the exhaustive extracting of raw material by
chloroform in the Soxhlet apparatus the yield of fatty oil was 6.7%.

The component composition of fatty oil from dog rose hips was investigated on
a chromatograph Agilent Technologies 6890N with mass spectrometric detector
5973N.

As a result of the study it was established, that in fatty oil of dog rose hips there
are 10 fatty acids from which prevail: linoleic (9966 mg/kg), palmitic (4395 mg/kg),
stearic (606 mg/kg), palmitoleic (264 mg/kg), lauric (212 mg/kg), myristic (157
mg/kg), arachidic (136 mg/kg) and oleic (106 mg/kg); also there are phytosterols in
oil: sitosterol (1906 mg/kg), stigmasterol (174 mg/kg) and campesterol (41 mg/kg);
vitamin E (760 mg/kg).

With the help of TLC in fatty oil of rose hips carotenoids are identified.

Pharmacognostic study of fruits of different types of dog rose will be

continued.
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THE RESEARCH OF FRUITS OF LYCIUM ORDINARY -
GOJI BERRIES
Baibala 1.0., Rudenko V.P.
The National University of Pharmacy, Kharkiv, Ukraine
Dima karyaka@mail.ru

Goji berries have received the great popularity in many countries of the world
and they are widely advertised. Meanwhile, it is the fruit of a shrub in the nightshade
family (Solanaceae) — Lycium ordinary or box-thorn (Lycium barbarum L.) — is
originally from Central China which can be found almost all over Ukraine on
abandoned lots, roadsides as hedges. Edible only dried fruits of this plant, fresh ones
are poisonous. According to the information resources the dried fruits are red-orange,
seeded, rich in vitamins of group B, C, E, contain 21 microelement including
anticancer germanium, 18 aminoacids, 8 of which the human body doesn't produce, 4
irreplaceable polysaccharides which do not exist in products of food. The experience
of east medicine which practices application of berries of - goji throughout many
centuries speaks about their antioxidant, rejuvenating and immunomodulatory action,
about ability to normalize pressure and the content of sugar, and lower the level of
cholesterol. Many types of pharmacological activity are exposed to clinical trials of
foreign scientists.

Considering prospects of a new type of medicinal raw materials with an
available source of raw materials and fakes, which you can find in the market and
namely berries of a goji, which are replaced by the fruits of a barberry, cranberries,
carrying out the anatomic studying of fruits of Lycium barbarum and establishment
of anatomic signs of their structure was the purpose of our work.

Cell of epidermis from a surface from rounded to extended with unevenly
reinforced covers, are covered with a thick layer of longitudinal folded cuticle which
has an appearance of the longitudinal long and short straight lines and curved folds
located along a fruit. Cell of pulp are rounded, thin-walled with numerous spherical
red chromoplasts. The seed rind consists of the epidermis and the mechanical layer.
From the surface, the cells of mechanical tissue are parenchyma, with large blades,
their covers are very thickened, winding, layered. The cells are rectangular, with
slightly thickened upper and radical covers on the cross section of the epidermis. The

cells of the mechanical layer have significant thickenings in the shape of horseshoe.
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RESEARCH OF SAFFLOWER FATLY OIL
Barashovets O.V, Popova N.V.
The National University of Pharmacy, Kharkiv, Ukraine
olga.barashovets@mail.ru

Promising source of new biological active compounds is Safflower (Carthamus
tinctorius L.) - an annual plant with bright yellow flowers from the family
Asteraceae, or Compositae. In Ukraine, safflower appeared in the XVIII century, and
since the 30s of XX century, and agro-technical study of Safflower crops in
numerous regions of Ukraine were made. There are well-known safflower varieties:
“Sonyachnui”, “Stepovui”, “Givchik”, “Lagidnui”. Safflower flower and fatty oil
produce wide range of pharmacological effect, such as analgesic, cholagogic, anti-
inflammatory, hepatoprotective.

In some countries, flowers and oil seeds Safflower is Pharmacopeia’s herbal
drug and is used in folk and traditional medicine. In Ukraine there are no
Pharmacopoeia requirements for quality of this herbal drug. Therefore,
pharmacognostic study and development of Pharmacopoeia requirement for this new
herbal drug of plant material is actual.

With the Soxlet apparatus got fatty oils and determined its content, which
amounted up to 20%. Safflower oil — transparent liquid with, light yellow color, has
pleasant aromatic odor, and specific taste.

Fatty acid composition of the safflower oil determined using the method of
chromatography-mass spectroscopy on chromatograph Agilent Technologies 6890
with mass spectroscopic detector 5973.

To sample material in 20 ml vial, was added internal standard - tridecane, at a
rate of 50 micrograms per sample, and then calculate the concentration of the internal
standard, which is then used for the calculation. To sample was added 10 ml distilled
water and carried out water distillation during 2 hours using a reflux cooler. To
identify components was used library mass spectra NISTO5S WILEY and 2007 with a
total of spectra> 470000 combined with programs of identify AMDIS 1 NIST. The
quantitative calculation was performed using the method of internal standard.

Results of compounds composition show that safflower oil 1s characterized by
a high content of unsaturated fatty acids. In the oil extract present as unsaturated and
saturated fatty acids. The dominant on quantitative content is linoleic acid (> 78%)),
oleic acid (> 10%), palmitic acid (> 6%).

The Safflower oil is characterizes by high linoleic acid content and it is show
protects of development of dietary supplements and drugs on the basis of this

medicinal plant.
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THE METHOD OF PRODUCING THE SUM OF POLYPHENOLIC
COMPOUNDS FROM HERB GEUM URBANUM L.
Bescorovainaya T.V., Radko E.V., Kozyra S.A., Kulagina M. A.

The National University of Pharmacy, Kharkiv, Ukraine

farinafan@mail.ru

One of the most important task of the pharmacy is development of new
pharmaceutical drugs from plant material. Search for plants that can be the additional
source to the officinal species with sufficient resource base, rational and complex use
of raw materials and creation on their basis new drugs - an important problem of
modern pharmacy.

Special attention is deserved representative of the Ukrainian flora such as
Geum urbanum L. of Rosacea, subfamily Rosoideae, which grows all over Ukraine in
weedy areas, open forests, in bushes. Phytomedications from grass of this plant are
used in traditional medicine from diarrhea, dysentery, fever and as a sedative due to
its hemostatic, astringent and anti-inflammatory qualities. Biological activity of plant
material mostly caused the content of polyphenolic compounds. G.urbanum L is non-
officinalis medical plant, amount of tannins in its grass reaches 10,5%. Chemicals as
carotenoids, flavonoids and phenolic acids are also present in selected plant.

Materials and methods. To study were selected sprouts of Geum urbanum L.,
which were collected during 2013-2014 years in the Kharkiv region during flowering.
Raw materials were subjected to air-shadow drying.

Developing the method of producing the sum of polyphenolic compounds from
G.urbanum L. herbs was the purpose of our study. This method involves water
extraction from grass of G.urbanum L. with the ratio of raw material to extract 1:10
and the temperature 95°C for two hours, moreover one portion of raw materials is
extracted three times. Received extracts are combined, after filtration they are
evaporated to 1/ 15-1/ 16 from the previous volume and air dried to dryness. Exit of
the finished product is 20.1% from the air-dry matter. Obtained total complex is a
non-hygroscopic amorphous powder, light green with a specific characteristic odor,
soluble in the water and 50% ethanol.

Thus, the dry extract of the herb G.urbanum L. contains a set of bioactive
phenolic substances, which provides a basis for further study of this type of a raw

material as perspective medicinal plant.
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PHYTOCHEMICAL STUDIES, MEDICINAL USES AND
PHARMACEUTICAL APPLICATIONS OF SNOWDROPS
Bokov D.O., Samylina [.A.

[.M. Sechenov First Moscow State Medical University, Moscow, Russia
fmmsu@mail.ru

Snowdrop (Galnthus L., Greek gdla "milk", anthos "flower") — genus of
perennial herbs of the family Amaryllidaceae (Amaryllidaceae J.St.-Hil.). Includes 18
species and 2 hybrid of natural origin. Two types of snowdrop have been used in
medicine — Voronov snowdrop (Galanthus woronowii Losinsk.) and Galanthus
nivalis (Galanthus nivalis L.).

Voronov snowdrop - herbaceous bulbous perennial that grows in the Caucasus
from Tuapse to Batumi, has a bulb, that is 2.5 cm in diameter, and lanceolate leaves
(10 - 20 cm long). Galanthus nivalis - also bulbous perennial plant, with wide area of
natural habitat (Central and Southern Europe, the Balkans, the Caucasus), the
diameter of the bulb is 1.2 - 1.5 cm, leaves obtuse length of 8 - 10 cm.

The main group of snowdrops biologically active substances are alkaloids
("Amaryllidaceae alkaloids"), galanthamine group, lycorine, homolycorine, tyramine,
narciclasine, tazettine and haemanthamine (more than 50 compounds established
structure). It was supposed by Roger Duvoisin and Andreas Plaitakis in 1983 that the
magical mysterious herb “moly” that appears in Homer 's Odyssey is in fact
snowdrop. An active substance of snowdrop is known as galanthamine, which, as
cholinesterase inhibitor, could have function as an antidote to Circe 's poisons.
Galanthamine can be very helpful in the treating of Alzheimer's disease, though it is
not a cure.

Among the large variety of alkaloids galanthamine occupies a special place.
Alkaloid galanthamine was first isolated in 1952 from the Voronov snowdrop, whose
content in the plant is about 0.7 - 0.8%. Galanthamine is used as anticholinesterase
agent (similar to the action of physostigmine), for the treatment of myopathies,
myasthenia gravis, during the recovery period after suffering poliomyelitis and other
disorders of the nervous system, as an antidote to muscle relaxants during surgical
procedures. Recently, high efficiency was confirmed galanthamine in the treatment of
Alzheimer's disease. In Bulgaria, galanthamine hydrobromide (Nivalin) made from
Galanthus nivalis.

In addition to the alkaloids in the plant genus snowdrop several authors found
flavonoids (quercetin and kaempferol glycosides), lectins, organic, phenolcarboxylic
and fatty acids. Snowdrop lectin (GNA; Galanthus nivalis agglutinin) is also being
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studied with regard to its potential activity against HIV (human immunodeficiency
virus).

Snowdrops are widely used in traditional medicine. For the treatment of
scabies, fungal infections, boils, wounds in these cases tincture of bulbs can be
applied. For preparing fresh bulbs which firstly are grounded, then mixed with 40%
ethanol in a ratio of 5: 100 and infused for 30 days in a cool place. The infusion is
used externally: rubbed into the affected areas of skin.

A cold infusion of the fresh leaves have long been used to treat fungal
infections. To make it — fresh, crushed leaves of snowdrop are mixed with cold water,
infused for 12 hours.

Decoction of the whole plant - an effective tool for the treatment of pain in the
joints. To make it — the dried flowers and leaves snowdrop should be boiled on the
fire for 15 minutes. For an infusion: 10 g of dried flowers and leaves pour 300 ml
boiling water, kept in a water bath for 20 minutes.

Decoctions and infusions of snowdrop also used in diseases of the respiratory
system (asthma, pulmonary tuberculosis, bronchitis, colds, pneumonia, whooping
cough), liver, gastrointestinal tract (stomach pain, diarrhea, dysentery, intestinal
colic). In the treatment of fever, measles, rheumatism, infectious diseases, sciatica,
gout it is taken the 15 ml of broth 3 times per day. Snowdrop used to treat
inflammation of the kidneys and the bladder, for example, cystitis, pyelonephritis,
enuresis, frequent and / or uncontrollable urination.

In homeopathy, it is possible to make mother tinctures based on medicinal
plants of two types of snowdrop. Homeopathic medicines used snowdrop to treat
fainting, headaches, heart failure, mitral insufficiency in violation of compensation,
myocarditis with some degree of mitral regurgitation. Galanthus was proved by Dr. A
Whiting Vancouver.

According to Materia Medica: “Faintness, sinking sensations. Sore dry throat
with dull headache. Half conscious and worried feeling during sleep. Heart weak with
sensation of collapse as if she must fall. Pulse very irregular, rapid and uneven,
violent palpitation. Systolic murmur at apex. Therapeutically - decided benefit in
cases of Mitral Regurgitation with broken down compensation. Myocarditis with
some degree of mitral insufficiency.”

Dose: First potency to fifth. Potencies available in market: liquid — 4X to 30X,
3C to 30C; pills — 3X to 30X, 2C to 30C (Remedy Source).

Investigation of snowdrops is important in order to study their methods of
quality control and standardization, development of normative documents on
medicinal plant raw materials, products based on it.
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ELEMENTAL COMPOSITION OF SALIX CAPREA L.
Borova E.B. Borodina N.V.
The National University of Pharmacy, Kharkiv, Ukraine
gnosy@ukrfa.kharkov.ua

During millenniums a man uses the different types of willow in the vital
functions. Branch of willow are a rich source of connections of phenolic nature
(flavonoids, tannic substances), carbohydrates, organic acids, vitamins.

Salix caprea L. (goat willow, also known as the pussy willow or great sallow)
1s a common species of willow native to Europe and western and central Asia. It is a
deciduous shrub or small tree, reaching a height of 810 m. The leaves are 3-12 cm
long and from 2-8 cm wide, broader than most other willows. The flowers are soft
silky, and silvery 3-7-cm-long catkins are produced in early spring before the new
leaves appear; the male and female catkins are on different plants (dioecious). The
male catkins mature yellow at pollen release, the female catkins mature pale green.

The aim of this work was to study whether elemental composition of Salix
caprea L. complies to the requirements for heavy metals content . The objects of the
study were Salix caprea L. branch which were collected during 2013 - 2014 years in
various parts of the Kharkiv region of Ukrainian. Earlier, we studied phenolic
compounds and components of the essential oil of Salix caprea L. Study of elemental
composition was carried out using atomic emission spectrophotometry on the base of
DNU “STC” Institute for Single Crystals” of NAS of Ukraine. Samples were
evaporated from the craters of graphite electrodes in the discharge arc AC power 16
A at 60 seconds exposure. As a source of excitation spectra IMS-28 was used.
Spectra were recorded on fi Im using the spectrograph DFS-8 with 600 lines / mm
diffraction grating and three-lens lighting slit. Spectral lines in the samples were
registered at wavelengths from 270 to 347 nm comparing with a mixture of mineral
elements standard samples using microphotometer MF-4. 15 elements in Salix caprea
L. branch have been identified and quantified. Of these, 6 were macroelements (K,
Na, Ca, P, Mg, Si) and 9 were microelements (Fe, Mn, Al, Pb, Sr, Ni, Mo, Cu, Zn).
The specific sins of theirs content in raw material was defined. Macroelements
(mg/100g) potassium (1120), calcium (895) and silicon (450) were dominant. Among
microelements (mg/100g) phosphorus (195), iron (56) and aluminum (28)
predominated. There were no or were beyond the device’s determinative capabilities
next microelements: cobalt and lead (<0.03), cadmium (<0.01), arsenic (<0.01) and
mercury (<0.01). As a result it was found that Salix caprea L. branch meets the
requirements for heavy metals content.
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PHYTOTHERAPY ELDERLY PATIENTS
Burian K.O., Piminov O.F., Shulga L.I., Kvitchata G.I.
The Institute of Pharmacy Professionals Qualification Improvement
of the National University of Pharmacy, Kharkiv, Ukraine
storm_kate@mail.ru

A significant feature of human society at the present stage of its development
was the increasing life expectancy of people and the increase of diseases mediated by
age. "Age-related" diseases are usually associated with deficiency of the activity of
the brain and is manifested by impaired memory, reduced mental alertness, impaired
vitality and sound mind. It is noted the progression of dysfunction of the mechanisms
of regulation of various organs and systems, reduced the activity of adaptive
mechanisms that lead to the development of numerous pathologies. Disease of the
elderly are particulary more severe than in young and middle age, their number
increasing one patient, which exacerbates and accelerates the onset of old age. It is
obvious that such patients need constant pharmacotherapy and constant increase in
the number of accepted drugs. But it is well known that the simultaneous use of two
or more drugs may lead to unusual individual reactions to the medicinal substance. In
addition, elderly patients rarely perform the mode of taken medicines as prescribed
by doctor. All this leads to low efficiency of drug therapy, the development side
effects, the reducing compliance of patients. All of this against the backdrop of
significant economic costs.

Nowadays is increasing the importance phytotherapy, which value is
restoring the health of elderly patients, and not just common knowledge. Phytotherapy is
attractive low risk of adverse reactions, well tolerated by patients, the wide
availability, and that is very important now — low cost. Multimodal action of
medicinal plants is with mediated biologically active substances, which are rich in
(alkaloids, glycosides, coumarins, essential oils, vitamins, resins and others), but not
always safe. Therefore, specialists pharmacy for dispensing to patients medicinal
plants are required to implement pharmaceutical care, designed to pre-empt the
occurrence of side reactions and increase the efficiency and safety of herbal
medicine. Should take into account numerous factors determining the selection of
medicinal plants, the stage of the disease and the nature of its course, the interaction
between medicinal products and medicinal plants, to carry out an individual approach
to the patient (age, gender, etc), adjust the dose, to explain the technology of
preparation of the pharmaceutical form of medicinal plants, as well as the mode of its
application. The extension of knowledge in the field of herbal medicine and its
security is an important focus for the modern pharmacy specialists. This necessity is
due to the increasing demand for herbal drugs.
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THICK EXTRACT OF AMBROSIA ARTEMISIIFOLIA — NEW SUBSTANCE
FOR CREATION OF MEDICINES
Chihladze K.A., Goryacha L.M., Shulga L.I., Zhuravel 1.O.
The National University of Pharmacy, Kharkiv, Ukraine
katrusya0801@yandex.ru

Medicinal plant raw material (MPRM) through rather complicated chemical
composition and variety of biologically active substances it contains, i1s widely used
in the pharmaceutical industry. Medicines, for which the active ingredient is MPRM-
substances, take a certain share among the range of medicines, which industrial
manufacturer of medicine proposes to the pharmaceutical market of Ukraine.
Extraction of new plant substances from medicinal plant raw materials and the
development of medicines based on them do not lose actuality.

Medicinal plant raw material of Ambrosia artemisiifolia (Ambrosia
artemisiifolia L.) has attracted attention as the object of the study, because spectrum
of theoretically known activity allows to determine modernity of its using as possible.
It is known that medicinal plant raw material, which was given, contains in its
structure chemical compounds such as sesquiterpene lactones, coumarins, essential
oils, phenolcarbonic acids, flavonoids, triterpenoids, fatty acids and mineral elements
that are responsible for its pharmacological activity.

The thick extract of Ambrosia artemisiifolia was obtained by the department of
chemistry of natural compounds. To obtain a thick extract, medicinal plant raw
materia of Ambrosia artemisiifolia was extracted with 40% ethanol by the method of
fractional maceration exhaustively. Extraction was carried out with aqueous ethanol
at a ratio of 1:30 for 5 days.

An important step was to study the chemical composition of the extract. It was
revealed that the thick extract contains terpenes, phenolic compoundsin, particular
flavonoids, hydroxycinnamic and phenolcarbonic acids, that opens the possibility of
introducing him to the medicines. The most important characteristics of a new
medicine is its efficacy and safety, and therefore the definition of acute toxicity in
experiment on male rats weighing 205-240 g and female rats weighing 155-175 g by
intragastric introduction was planned to carry out. It were observed for rats state for
two weeks. Changes in appearance, state of the skin and mucous membranes, the
dynamics of body weight, behavior were not noticed. The obtained results allow to
include thick extract by the Hodge H.C., Sterner J.H. classification to practically non-
toxic substances (V class toxicity, 5000 <LD50 <15,000 mg / kg). It is known from
literature sources about the anti-inflammatory, wound healing, cytotoxic, disinfectant
actions of Ambrosia artemisiifolia herb, so it is important to investigate the said
pharmacological activity with a view to aptly using in the pharmacotherapy of
diseases wich have polietiologic genesis. Information about the use of medicinal
plant raw materia of Ambrosia artemisiifolia and identified components biologically
active substances of thick extract make it possible to consider it as an effective
substance for the development of medicines in order to correct inflammatory
conditions in the dental practice.
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COMPARATIVE ANATOMICAL STUDY OF LEAVES OF
MONARDA FISTULOSA AND MONARDA DIDYMA
Globina A., Vinogradova K., Kichymasova Ya.

The National University of Pharmacy, Kharkiv, Ukraine
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Monarda didyma — bee balm has bright, carmine red blossoms and is
commonly known as oswego tea. Monarda fistulosa, commonly known as wild
bergamot, has lavender or smoky pink flowers. Both spices belong to Lamiaceae
Family. Bee balm is the natural source of the antiseptic thymol, the main active
ingredient in modern commercial mouthwash formulas. Bee balm tea was used to
treat mouth and throat infections caused by dental caries and gingivitis, as a
carminative herb and an infusion of crushed bee balm leaves in boiling water has
been used to treat headaches and fevers. The aim of our study was conducting
anatomical investigation and revealing the distinguishing features of anatomical
structure theirs leaves.

During anatomical studies of Monarda fistulosa and Monarda didyma their
common features have been revealed. There are common diagnostic features in both
species — parenchymatous cells of upper and lower epidermis with sinuous cell walls,
cells are covered by many papillas. On the upper epidermis presence the multicellular
simple trichomes and glandules with orange secret and surrounded by 13-15 radial-
located rosette of cells. The stomas are present only beside cells of the lower
epidermis.

Distinguishing features of leaf anatomical structure in Monarda didyma
include presence 7 cells of rosette around simple hairs of lower epidermis, cells of
epidermis with green content. Monarda fistulosa — presence in the central part of leaf
plate the glandular hairs with one-celled stalk and one-celled head filled with brown
secret.

The upper epidermis of Monarda didyma has next distinguishing features —
stomatal apparatus is diacytic and anisocytic. Trichomes are 2-5 celled, 2-celled hairs
has rosette around basic cell consists from 5 epidermal cells. All surface of leaf plate
covered by glandules with orange secret and surrounded by 13-15 radial-located
rosette of cells and glandules with the same structure, but contains the green secret.
The upper epidermis of Monarda fistulosa characterized by presence of diacytic and
anomosytic stomatal apparatus, long multicellular (up to 11 cells) and presence only
one kind of glandules — with orange secret.

Morphological and anatomical characteristics of leaves of Monarda didyma
and Monarda fistulosa will be used in standardization of raw materials and
determination of species systematic position.
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PHYTOCHEMICAL RESEARCH OF SALIX CINEREA L.
Golub V.I, Borodina N.V.
The National University of Pharmacy, Kharkiv, Ukraine
gnosy@ukrfa.kharkov.ua

The genus Salix i1s one of the largest in the flora of the Ukraine and the largest
one in the dendroflora.There are about 29 kinds of willows in Ukraine. Their bark,
buds and the leaves of Salix L. which contain phenolic glycosides, flavonoids, tannin,
organic acids, vitamins, terpenoids. However the Salix genus plants aren’t studied
enough.

Salix cinerea L., family Salicaceae is native from most of Europe, Russia and
western Asia (i.e. Turkey, Azerbaijan and Kazakhstan). Common names: gray
willow, common sallow, large gray willow, olive-leaf willow. It grows in moist sites,
often by watersides, in regions with hot summers and cold to mild winters.

It 1s a deciduous shrub or small tree growing to 4—-15 m high. The leaves are
spirally arranged, 2—9 cm long and 1-3 c¢m broad (exceptionally up to 16 cm long and
5 cm broad), green above, hairy below, with a crenate margin. The flowers are
produced in early spring in catkins 2—5 cm long; it is dioecious with male and female
catkins on separate plants. The male catkins are silvery at first, turning yellow when
the pollen is released; the female catkins are greenish-grey, maturing in early summer
to release the numerous tiny seeds embedded in white cottony down which assists
wind dispersal

Our goal is the research of qualitative composition and quantitative
composition of flavonoids in the branch of Salix cinerea L. These branch were
gathered for the research in Kharkov regions and in the Zakarpatye oblast of
Ukrainian in 2013-2014. There were pointed the presence of phenolic compounds
(phenolic glycosides , flavonoids, tannin) when the primary studying of the Salix
cinerea L leaves was. The presence of fl avonoids was defined in the ethanol extracts
with cyanidin test, ferric(IIl) chloride. In results of reaction show the presence of fl
avonoid aglycones and glycosides. Besides the substances of flavonoids were
discovered due to chromatographic method. For this method the paper “Filtrak”(FN
NeNe 1,4,12) and silica gel TLC plats were used. In accordance with the reference
pattern rutin, quercetin, ferulic, chlorogenic, salicylic asides were identified. The
method of spectrophotometry(410 nm on the spectrophotometr C®-46) was applied
for the analysis of flavonoids. The contain of flavonoids is turned out not less 2,7%.
The Salix cinerea L. has the practical interest as a source for getting plant drugs of
many-sided pharmacological action due to considerable quantity of phenolic
compounds.
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PHENOLIC COMPOUNDS OF LAMIUM ALBUM L. HERB EXTRACT
Goncharov O.V., Kovalyova A.M., Kontseva L.V., Ochkur O.V.

The National University of Pharmacy, Kharkiv, Ukraine
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Lamium album L., commonly called white nettle or white dead-nettle, is a
herbaceous perennial herb in the family Lamiaceae, growing in a variety of habitats
from open grassland to woodland, generally on moist, fertile soils. Lamium album L.
herb has been used in folk medicine of many countries for centuries as an
expectorant, anti-inflammatory, antispasmodic, diuretic, hemostatic and sedative
remedy.

The aim of presented work was to investigate the composition of phenolic
compounds of Lamium album L. herb dry extract, obtained by extraction with 70%
ethanol.

Materials and methods. The white dead-nettle herb was harvested in the
flowering stage in Kharkiv region in the July of 2011.

For the analysis was prepared methanolic extract of the herb. Dividing the
amount of phenolic compounds into individual components was performed by high-
performance liquid chromatography (HPLC) using chromatograph Agilent 1200. For
the analysis used chromatography column Supelco Discovery C18 size 250%4,6 mm,
filled by octadecyl-functionalized silica grains. Chromatography mode: maximum
feed rate of the mobile phase 0.7 ml/min, eluent working pressure 100-120 bar
(10000-12000 kPa), column thermostat temperature 25°C, injected sample volume 5-
10 ml, chromatography time 50 minutes. Elution mode — gradient, scan time — 0.6
sec, detection range — 190-400 nm, the wavelength — 320, 330 nm (for
hydroxycinnamic acids) and 255 nm (for flavonoids). The identification of
compounds was performed by retention time of standards and spectral characteristics.

Obtained results. It is established that Lamium album L. herb extract contains
(in mg per 100 g of raw material) flavonolic glycosides rutin (158.0) and
isoquercitrin  (376.8), chlorogenic (411.0), ferulic (72.4), caffeic (28.8) and
rosmarinic (49.7) acids. Total content of identified flavonoids was 534.8 mg/100 g,
identified hydroxycinnamic acids — 561.9 mg/100 g.

Conclusions. In the white dead-nettle herb dry extract two flavonoids and four
hydroxycinnamic acids were identified and quantified. These substances are
biologically active and significantly contribute to the pharmacological effects of
studied plant extract.
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STUDIES ON VITAMIN COMPOSITION
OF SYRINGA VULGARIS BARK
Gordey K.R., Popyk A.L
The National University of Pharmacy, Kharkiv, Ukraine
aicnc@mail.ru

Syringa vulgaris is one the most favourite and extended ornamental bushes in
our country. There are more than 31 species and more than 1500 varieties of lilac in
the world. This diversity of species and varieties promote using the plant for
landscaping parks and squares. At present Syringa vulgaris is cultivated in many
countries of the world. However, lilac is known not only due to its unique beauty, but
also because of its valuable medicinal properties. For a long time this plant was
extensively used in folk medicine for many diseases treatment and prevention:
rheumatoid arthritis, gout, diabetes mellitus, bronchial asthma, malaria etc. The
Syringa vulgaris bark is used in officinal medicine as raw material for syringin
(eleutheroside B) extraction, which serves as a marker at standardization of medical
preparation, extracted from the raw material of Eleutherococcus senticosus. The
purpose of the research was the determination of the qualitative composition and
quantitative content of vitamins in the Syringa vulgaris bark. The object of the
research was the Syringa vulgaris bark, collected in march 2013 and 2014 in Kharkiv
region. The quantitative content of B vitamins was determined by fluorometer EF-
3MA (vitamin B; in recast on thiamine hydrochloride, vitamin B, in recast on
riboflavin, vitamin PP — in recast on nicotinic acid). The content of ascorbic acid was
determined by the method of PA 38. “The brier fruits” of State Pharmacopeia of
USSR XI edition.

As a result of the research the presence and quantitative content of vitamins B
and ascorbic acid in the Syringa vulgaris bark were determined. The total content of
vitamins made up 6,6 mg/kg, in particular B; 0.10+£0.01 mg/kg, B, 0.66+0.04
mg/kg, Bs ( PP ) 2.50+0.03 mg/kg, C 3.40+£0.02 mg/kg. Ascorbic acid (3.40+0.02
mg/kg) prevails among the vitamins in the research object.

The vitamin content of Syringa vulgaris bark was determined. 4 vitamins in the
analyzed raw material were identified and quantitatively established with the
prevalence of ascorbic acid (3.40+0.02 mg/kg). So, we can make a conclusion that
the lilac bark can serve as a valuable source of different vitamins in preventive and
medical preparations. The results of quantitative determination of vitamins will be
used in the development of the project of quality control methods on “Syringa
vulgaris bark”.
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DEVELOPMENT OF COMPOSITION AND ANALYSIS OF COLLECTION
FOR IMPROVEMENT OF CEREBRAL CIRCULATION OF BLOOD
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The National University of Pharmacy, Kharkiv, Ukraine

lenanovosell @rambler.ru

Cerebrovascular pathology was and remains among the most medical and
social issues of the day in all figures of the world. Cerebrovascular diseases are one
of leading reasons of morbidity, death rate and resulting in disability of population of
our country. According to data of WHO, a death rate from the vascular diseases of
cerebrum is 30-50% from all diseases of circulation of blood or near a 14% general
death rate of population. Presently there is a tendency to the height and
"rejuvenation" of cerebrovascular diseases, what is assisted unfavorable economic
and ecological situation in Ukraine, often inadequate treatment of initial forms of this
pathology. From data of official statistics of Ministry of Health in Ukraine, in 2002
more than 2 million persons are registered with different cerebrovascular diseases,
amount of patients with this pathology from year to year grows steadily. For the last
10 years prevalence of cerebrovascular diseases increased from 3776,3 in 1992 to
6917,6 in 2002 on a 100 thousand population, so its grew in 1,8 time. It is needed to
notice, that the stake of cerebral strokes in the structure of vascular diseases of brain
in 2002 made just 4%, or 294 on a 100 thousand population. Cerebrovascular
diseases in age 20-59, from data of epidemiology researches, in the structure of
general morbidity 20%%, make from them initial displays of insufficiency of cerebral
circulation of blood — 68%%, transient violations of cerebral circulation of blood is
25%%, dyscirculatory encephalopathy and strokes — 7%. With age morbidity
increases a stroke in two times for every subsequent decade. Prevalence of
cerebrovascular diseases among women in 2,3-2,8 time higher, than among men.

So, wide distribution, high death rate of population, because of cerebrovascular
diseases rank together a prophylaxis and treatment of these illnesses with the most
actual medical problems and stipulate the necessity of development of new, more
accessible and more effective medicinal facilities, including phytogenous.

Analysing and generalizing these literatures about the medical plants applied

for treatment of violations of cerebral circulation of blood, we offered collection of
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next composition : hawthorn garden-stuffs (Grataegi fructus), periwinkle small grass
(Vincae minoris herba), hop of infructescence (Lupuli strobili), uliginose
grass(Gnaphalii uliginosi herba), melissa grass (Melissae herba), melilot grass
(Meliloti herba). The components of collection possess spasmolytic, making better
cerebral circulation of blood, hypotension, ataraxic, by an antioxidant, diuretic action.

Collection was prepared according to the requirements of State Pharmacopoeia
of Ukraine, addition 2.

The next stage of our researches was a study of quality composition of
bioactive substances of the offered collection. By means of quality reactions in
collection for the improvement of cerebral circulation of blood were discovered free
and constrained sugar , polysaccharides , coumarins , flavonoids, tannic substances of
the condensed group, saponins and nitrogenated connections.

In the offered collection for the improvement of cerebral circulation of blood
quantitative maintenance of bioactive substances was certain by us. So, maintenance
of polysaccharidess was determined by a gravimetrical method, that was 9,52%.
Determination of maintenance of coumarins was conducted by a photocolorimetric
method. Their maintenance was 0,81%. A table of contents of hydroxycinnamic
acids, certain a spectrophotometry method in a count on chlorogenic acid, was
1,50%. Also by a spectrophotometry method maintenance of flavonoids was certain
in a count on rutin — 2,24%. Tannic substances determined a permanganometric
method in a count on tanninum. Their maintenance was 9,70%. The sum of free
organic acids was set by an alkalimetric method in a count on apple acid — 1,11%. A
table of contents of ascorbic acid was 0,13%.

For standardization of the offered collection and development of project of
methodologies of control of quality on him numerical indexes were certain by us: loss
in-bulk at drying — 12,45%, ash general — 1,31%, ash insoluble in a 10% solution of
hydrochloric acid, — 0,42%, extractive substances water-extractable, — 19,56%, and
also morphological and anatomic diagnostic signs of this collection.

The got results testify to perspective of further study of the offered collection
and will be used for development of corresponding divisions of methodologies of

control of quality on collection.

70



RESEARCH THE CARBONIC ACIDS
OF CRATAEGUS MONOGYNA FLOWERS
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The aim of investigation

C. monogyna it is one of the pharmacopoeia species, raw material of which are
fruits and flowers. Their chemical composition is studied in detail. But C. monogyna
forming hybrids, on its base was created the sorts differ in morphological structure.
Are known pyramidal form (f. stricta) — tree with pyramidal crown; weeping (f.
pendula) — pubescent branches; weeping pink (f. rosea pendula) — weeping with pink
flowers; bright-red (f. punicea) — with dark -red single flowers; pink (f. rosea) —
petals of flowers are pink with white stripes; white terry (f. albo-plena) — with terry
flowers; red terry (f. rubra-plena) — with red terry flowers; always flowering (f.
semperflorens) — low shrub, flowering whole summer until autumn; (f. laciniata) —
with deeply lobed leaves; white-motley (f. argentea-variegata) — with white-motley
leaves; thorn less (f. inermis) — branches without thorns, flowers are simple, white.

Materials and methods

The objects of our study were the leaves and flowers of C. monogyna simple
and terry forms: C. monogyna var. monogyna, C. monogyna flore rubro-plena,
C. monogyna flore Roseo-plena. As a result of chromatographic research in a thin
layer of sorbent in all the samples was identified phenolcarbonic acids and
hydroxycinnamic acids, anthocyanins, flavonols and flavones, catechins. By the
method of chromatography-mass spectrometry for the first time was investigated
carbonic acids of flowers C. monogyna var. monogyna. Research conducted in
chromatograph Agilent Technology HP6890 GC, mass-spectrometric detector
5973N. The exact weight of the dried material was placed into 2 ml vial and added
internal standard (50 mg tridecane in hexane) and 1.0 ml 14% BCl; in methanol
(agent for methylation). The mixture was kept in a tightly closed vial 8 hours at 65 °
C. At this time the acids are completely extracted from the raw material and passes

them transesterification. The reaction mixture was poured and diluted with 1 ml of
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distilled water. For extraction of methyl esters of acids was added 0.2 ml
dichloromethane, mixture was shaken 1 hour. Putting 2 ml sample into the
chromatographic column was carried out in the mode “splitless”, which allows to
enter the sample without loss to division and significant 20-times to increase the
sensitivity of chromatography method. The speed of the sample enter - 1 ml / min, the
term — 0,2 min. Detector of mass-spectrometry — quadrupoles, method of ionization -
electron impact, energy of ionization 70 eV, to analyze used the complete registration
mode of the ion current. For division was used the capillary column HP-INNOWAX,
(30 m x 250 mkm). Moving phase — helium, the gas flow rate 1 ml/min. The
temperature of the heater input the sample — 250 °C. The thermostat temperature is
programmed from 50 to 250 °C. The identification of methyl esters of acids
conducted on the base of calculating the equivalent length of the aliphatic chain,
using data of the library mass spectra NIST 05 and Willey 2007 in complex with
identification programs AMDIS and NIST; also compared the retention time with the
retention time of standard substances (Sigma). To calculate the quantitative
determination of the components used equation: C = K1 * K2 * 1000 (mg/kg),
where: K1 =T1I1/TI2 (IT1 peak area of investigated substance, I[12 — peak area of
standard); K2 =50/M, (50 — mass of internal standard, introduced in the sample,
mkg; M — weight of investigated sample, mg); C — content the acids in raw materials,
mg/kg.

Obtained results

It was established that the total acids content is 2,9%. Identified 37 carbonic
acids. In raw material content of fatty acids — 8309,05 mg/kg, carbonic acids — 517,54
mg/kg, hydroxycinnamic acids — 338,26 mg/kg. Among the carbonic acids are
dominated (mg/kg): malic — 3104,92, formic — 3040,05, succinic — 1316,32, malonic
—1969,33 acids. The share of fatty acids among the sum of organic acids is 28,5%,
phenolcarbonic — 1,77%, hydroxycinnamic — 1,16%.

Conclusions

In C. monogyna flowers were determined: fatty acids (28,5%), phenol carbonic
acids (1,77%), hydroxycinnamic acids (1,16%).
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PARMELIA PERLATA AS A PERSPECTIVE SOURCE
FOR OBTAINING NEW DRUGS
Dagher A. K., Kyslychenko O. A., Lenchik L.V.
The National University of Pharmacy, Kharkiv, Ukraine

cnc@nuph.edu.ua

Parmelia prelata is dual organisms composed of a symbiotic relationship
between an alga and a fungus. The fungus, usually an ascomycete, provides the plant
its shape, and the alga provides the ability to photosynthesis. This successful
combination is able to produce a more elaborate and durable organism than either
partner alone. Parmelia prelata is able to colonize inhospitable areas such as bare
rock. As pioneer plants, Parmelia prelata break down the rock surface and,
eventually form soil conditions suitable for other plants. Only a few species of
parmelia tolerate air polluted with sulphur dioxide so few survive in cities. Parmelia
prelata is variable in shape, tubular, upright and branching, or flat and leaf-like or
forming an amorphous greyish crust.

Parmelia prelata contain different compound like anthraquinone, hypericine,
bianthrone, usnic acid, evernic acid, fumarprotocetraric acid, atranorin,
chloroatranorin, protocetraric acid, 4-amino-3-hydroxy-6-methoxy-2-methylcyclo-
hexa-1,3-diene-1-carbaldehyde, 5-amino-2-ethoxy-4-methylcyclo-1,3-diene-1-
carboxylic acid. All these compounds play a role in the treatment of many diseases,
because of their effects - antioxidant, antiviral, antibacterial, anti diabetic,
antihyperlipidimic, cytotoxic activity.

Different experiment are applied on parmelia specially on Parmelia perlata,
and these experiences show positive result of the effect but till now the using of this
plant isn’t under any Pharmacopeia supervision.

Parmelia prelata thalli were taken as plant raw material for our study. The
following values needed for working out the quality control procedures were
determined: loss of weight during drying of plant raw material, content of total ash

and ash non-soluble in 10% hydrochloric acid.
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MORPHOLOGICAL FEATURES FOLIAGES CYTISUS RUTHENICUS
Demeshko O.V., Urchenko O.S.
The National University of Pharmacy, Kharkiv, Ukraine

olgademesko@gmail.com

Ordinary broom (Cytisus ruthenicus) belongs to the genus broom (Cytisus L.),
subfamily papilionaceous (Papilionacea), which is part of a large family of legumes
(Leguminosae) and includes 30 to 70 species. Forms undergrowth in the forest-steppe
and steppe zones of European Russia, in Western Siberia and the Caucasus. It can be
found in the desert, and in the meadows and on rocky slopes. This is the only shrub
that settles as undergrowth in dry pine forests on poor sandy soils. Light-
mezokserofit. Low to 1.5m tall, deciduous shrub with straight or curved, gray
branches. Shoots with silky pubescence. Growth of shoots from the first half of May
and lasts until the end of August. Leaves are small, up to 2 cm, lanceolate-elliptic, on
top of the spines, gray-green top, bottom, densely hairy. Flowers large, yellow, 3-5 in
the axils of leaves, bloom after leafy within 25 days. Fruits - flat beans to 3 cm long,
blackish or dark gray, covered with gray hairs pressed, ripen in September. Inside the
bean is oval, flat, shiny, 3 mm long, yellowish or greenish seeds.

Winter-hardy, drought-resistant, undemanding. It grows well in lit areas, sandy
and sandy loam soils. Propagated by seeds, root suckers.

As a medicinal herb stimulates uterine contractions, helps the body get rid of
excess fluid, increasing urine formation, sometimes causes a sharp increase in blood
pressure, treating congestive heart failure, with smoking can have a calming-hypnotic
effect. With the purpose of treatment harvested aboveground parts of the plant,
usually leaves. Cytisus ruthenicus contains alkaloids (sparteyin, cytosine) flavanoyid
(genistein). Cytisus ruthenicus is a poisonous plant, so it should be used with caution,
as it i1s contraindicated for use for children, people over 55 and people with
hypertension because the plant contains a cytosine, which raises blood pressure.

The use of biologically active substances of plant origin today is important for
medicine and cosmetology. So in the global pharmaceutical industry a third drug is
made from medicinal plants. Medicines and cosmetics based on natural substances
exhibit virtually no side effects. Their low toxicity (as biologically active substances
of natural origin are easily digestible by the human body complexes and
concentrations) the possibility of long-term use without significant side effects allows
the use of herbal medicines for children and the elderly, especially in chronic forms
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of disease. Thus, the development of drugs based on medicinal plants a promising
direction of pharmaceutical science.

The aim of our work was to identify major anatomical features diagnostic leaf
Cyti-sus ruthenicus usual for further identification of medicinal plants.

The object of the study was an Cytisus ruthenicus leaves collected in May and
June 2014 in the Botanical Garden of the National University of Pharmacy during
blooming. Cross-sections and surface specimens were manufactured from fresh, dried
material and fixed with a mixture of glycerin-alcohol-water (1: 1: 1). Production and
micropreparations study was carried out by conventional methods. Diagnostic
microscopic signs recorded using microscope "Lomo Mikmed 1" and the camera
Sony Cyber-shot (DSC-W80).

Morphological characteristics of raw materials. Leaf blade Dorzoventralnom
type of structure. The cells of the upper epidermis polygonal, warehouse, have clear
membrane thickening. Epidermal cells are papilliform formation. Stomata
anatomotsytnoho device type. Stomata occur on both sides of the leaf blade -
amfistomatychnyy type of leaf.

The lower epidermis presented polygonal cells wall-sided, clearly visible from
thick shells. The cells of the lower epidermis smaller than the cells of the upper
epidermis of the leaf blade. Cells with papilliform grow. Epidermal cells of the
central vein prozenhimni, warehouse. The underside of the leaf blade abundantly,
evenly covered with hairs. Hairs on the upper side only along the edge of the leaf
blade: simple, two-cell consisting of short and long basal cell terminal, pressed to the
surface of the sheet. The terminal cell with little warty cuticle. Thickened cell walls,
cavity inside the hair is tremendous. The base is surrounded by a rosette hair with 6-8
epidermal cells. Hairs on the edge of the leaf blade and along veins 2-3 cell. All the
hairs nestled to the surface of the leaf blade and sent to the top of the sheet. On cross-
section is clearly visible all layers of the anatomical structure of the leaf. Epidermal
cells are large enough. The cuticle is clearly visible. Palisadna parenchyma 1-2 row.
The cells are small, are tight. Spongy parenchyma 4-5 row, the cells are loosely with
large intercellular spaces. Central vein single beam. A bunch of collateral. Crystal no
lining. Petiole overlooks sheet cushion. Epidermal cells almost rectangular, arranged
in rows. The walls are thickened hairs, the hairs to 3 lengths cells. The bottom surface
richly covered with hairs evenly.

The main morphological and anatomical features of an Cytisus ruthenicus
leaves that will identify and standardization plant material. These investigations are

necessary for the development of the analytical documentation.
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FATTY ACIDS OF POTENTILLA ALBA L. LIPOPHILIC EXTRACTS
Houssen Souraya Neilla, Kovalyova A.M., Abdulkafarova E.R., Ochkur O.V.

The National University of Pharmacy, Kharkiv, Ukraine
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Potentilla alba L., also known as white cinquefoil, is a plant native to Central
Europe where it has been used in folk medicine for centuries. Recent research shows
that white cinquefoil can be successful in the treatment of hyper- and
hypothyroidism, goiter and thyrotoxicosis.

The aim of this study was to investigate the fatty acid composition of
Potentilla alba L. herb and rhizomes lipophilic extracts.

Materials and methods

Raw materials of white cinquefoil were harvested in Kharkiv region in 2014.

Study of qualitative and quantitative composition of fatty acids was performed
with mass spectrometric detection. By adding the solution of boron trichloride in
methanol to the plant material methyl esters of fatty acid were obtained. Analysis of
the methyl esters were carried out using the chromatograph Agilent Technology
HP6890 GC with mass spectrometric detector 5973N. The identification of methyl
esters of fatty acids were carried out using the data of the mass spectra library NIST
05 and Wiley 2007. Calculation of the quantitative content of fatty acids performed
by the method of the internal standard in mg/kg and percentage of their total content.

Obtained results

As a result, in the Potentilla alba L. herb lipophilic extract 14 fatty acids were
identified, including 10 saturated (lauric, myristic, pentadecanoic, palmitic, margaric,
stearic, arachidic, heneicosylic, behenic and lignoceric), 2 monounsaturated
(palmitoleic and oleic) and 2 polyunsaturated (linolenic and linolenic). The lipophilic
extract of Potentilla alba L. rhizomes unlike the herb one did not contain heneicosylic
acid, but contained monounsaturated 7-hexadecenoiic and 10-octadecenoic acids (in
minor quantities).

The total fatty acid content in the white cinquefoil herb extract amounted
16086 mg/kg, in the white cinquefoil rhizomes extract — 3438 mg/kg. Dominant fatty
acids of the herb and rhizomes extracts were palmitic (8351 mg/kg and 1144 mg/kg,
respectively), stearic (1853 mg/kg and 451 mg/kg), linoleic (704 mg/kg and 597
mg/kg) and linolenic (2193 mg/kg and 191 mg/kg).

Conclusions. In the Potentilla alba L. herb and rhizomes lipophilic extracts 16
fatty acids were identified. Dominant acids of the both extracts were palmitic, stearic,
linoleic and linolenic.
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MICROSCOPICAL CHARCTERISTICS OF PARSLEY LEAF
Khalil W.K., Gurieva I.G., Velma V.V., Kyslychenko V.S.
The National University of Pharmacy, Kharkiv, Ukraine
gurievaig@mail.ru

Despite the use of synthetic chemical agents in the treatment of various
conditions, natural products still play a major role as starting material for drug
discovery. According to the WHO reports, medicinal plants would be the best source
for obtaining a variety of drugs. About 80% of the developed countries populations
use traditional medicines, derived from medicinal plants. Therefore, the study of
plants traditionally used in folk medicine may help discover new effective
phytoremedies.

The aim of our research was to carry out the microscopical analysis of parsley
greens collected in 2014 in Kharkiv region. Parsley or Petroselinum crispum is a
species of Petroselinum in the family Apiaceae, native to the central Mediterranean,
and widely cultivated as a herb, a spice, and a vegetable all over the world. For
medicinal purposes the dry plant material is used which retains its bright green colour
when dried and readily breaks up to form flakes. The taste and odour of the plant
material are characteristic.

The upper epidermal cells have shown to be large with thin walls. The absence
of stomata on the upper epiderm is characteristic. The underlying palisade
parenchymal cells are large and loosely packed. The lower epidermis is represented
by cells with then and sinuous cells. The numerous stomata are of anomocytic type.
Over the large veins rounded, forward-projecting papilla occur on both epidermises.
The lamina forms teeth at the margin where the epidermal cells tend to be smaller and
have straighter walls; in sectional view these cells have thick cuticle. The stomata are
abundant in the marginal teeth regions.

The epidermis of the petiole is represented by the large cells which are
longitudinally elongated, with slightly thickened walls. From the surface view this
thickening is seen as uneven pitting and beading, the cuticle is finely striated.
Anomocyte stomata are occasionally found on the epiderm. Parenchyma of the
petiole is composed of large cells with moderately thickened walls.

The vascular tissue contained lignified vessels, smaller and with spiral or
annular thickening in the veins, and larger and reticulately thickened in the petiole.

Thus, the collected plant material according to its microscopical features has
proven to be that of parsley showing the most characteristic features of Petroselinum
crispum leaf. The study carried out was important for the authenticity determination
of the plant material.
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RESERCH OF HYDROXYCINNAMIC ACIDS
IN THE DRY ALCOHOLIC EXTRACT FROM MYRTILLI LEAVES
Khomenko M.A., Kolychev I.A., Koshevoy O.N.
The National University of Pharmacy, Kharkiv, Ukraine
mikhom@meta.ua

Blueberry fruits - (Fructus Myrtilli) are widely used in the medical and
pharmaceutical practice. Decoctions of blueberry fruits are used as an astringent in
therapy of colitis, enterocolitis and diarrhea.

There are some of drugs which containing biologically active substances of
blueberry fruits (Strix, Optics, Visio Balance, Blueberry Forte, etc.) are widespread
on the pharmaceutical market of Ukraine.

Bines and leaves of blueberry are used as a hypoglycemic agent in the form of
decoctions in the folk and scientific medicine. They are part of the glucose-lowering
drugs- Arfazetin and Mirflazin. But there is no single novogalenic or galenic
preparation based on the blueberry leaves on the Ukrainian pharmaceutical market. It
would be useful to develop a standardized medicines based on this raw material.

Therefore, the aim of our study was to determine the qualitative and
quantitative content of hydroxycinnamic acids in the dry alcoholic extract from the
leaves of blueberry.

Previously, we have chosen the optimum extractant for extraction of phenolic
compounds from blueberry and it is 50% ethanol.

For preparing the extract, 5.0 g. of dry raw materials (blueberry leaves), milled
to a particle size of 2-3 mm were filled with 50 ml. of 50% ethanol and infused at
room temperature overnight. The extraction was repeated twice. Extracts were
combined, filtered and evaporated to a dry extract.

For determining the qualitative composition of the hydroxycinnamic acids in
the extract dimensional method using paper chromatography in systems of n-butanol-
acetic acid-water (4: 1: 2) and 5% acetic acid followed by treatment with ammonia
vapor chromatograms using standard samples hydroxycinnamic acids. It was revealed
at least three substances which are hydroxycinnamic acid derivatives.

Technique HPLC was used for more detailed study of the extract. The analysis
was performed on the Agilent Technologies 1100 chromatograph. As a result, coffee,
chlorogenic, p-coumaric acids have been identified. Five substances which are
derivatives of p-coumaric acid could not be identified. It has also been established in
the quantitative content of extract.

Also, quantification of hydroxycinnamic acid derivatives was carried out by
spectrophotometry. Optical density was measured in a cuvette with a layer thickness
of 10 mm. by a spectrophotometer “Specol 1500” (Switzerland). Derivatives of
hydroxycinnamic acids content was determined, based on the chlorogenic acid at 327
nm. It was established that content of hydroxycinnamic compounds was 24.9% in the
dry extract of the leaves of blueberry.

The data obtained will be used to standardization the dry extract of the
blueberry leaves.
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DEVELOPMENT OF DRUG FEES TO THYROID MEDICATION
Kononenko K., Chushenko V.
The National University of Pharmacy, Kharkiv, Ukraine
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According to the WHO more than 2 billion Earth's inhabitants live in iodine
deficiency. According to modern concepts, the term brings together a wide range of
conditions associated with iodine deficiency: from a simple increase in thyroid -
endemic goiter disorders to severe mental and physical disabilities - endemic
cretinism. Among endocrine disorders of thyroid disease in second place after
diabetes and are urgent public health problem in many countries of the world.

Iodine deficiency and its consequences cause significant economic damage to
the country. The cost of treatment is much higher than the cost of the iodine
prophylaxis.

Iodine deficiency can not be eliminated once and for all. The reason for its
occurrence is associated with a fatal natural 1odine deficiency, leading to a deficiency
of this trace element in food.

Endocrinology Research Center conducted a large-scale epidemiological
studies designed to assess the iodine supply of the population. Studies have shown
that the actual average consumption of iodine residents of Ukraine and Russia is 40 to
80 micrograms per day, which is 3 times less than the recommended norm.

Analyzing the range of Ukraine industrial products intended for the treatment
of thyroid cancer, found that the treatment of this disease is used mostly tableted
dosage form.

Studies range of drugs produced in pharmacies showed that their number
slightly and make the greatest specific gravity, the liquid dosage forms. Preparations
for industrial and manufacturing extemporaneous not fully meet the needs of this
group of patients.

For 1odine supply of the population must be a regular flow of a certain dose of
trace elements in the body. The basic tool for mass prevention of iodine deficiency
disorders, is the use of iodized salt and medicinal plants.

The practice of medicine with the oldest being used medicinal plants for their
Oown purposes.

In recent decades has significantly increased the use of drugs, of which consists
of active substances derived from medicinal plants. Advantages with respect to
biologically active substances synthetic analogues - obvious. The main advantages
are: the absence of significant side effects, they are suitable for long-term use, low
toxicity.

It 1s necessary to take into account that today, a lot of valuable medicinal
products are made only from the raw materials of medicinal plants.

Research carried out by us, at the option of medicinal plant raw materials

containing iodine, allowed to establish the medicinal collection for thyroid treatment.
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DETERMINATION OF QUANTITATIVE COMPOSITION
OF XANTHONES IN THE UNDERGRAUND ORGANS
OF IRIS SIBIRICA AND IRIS HUNGARICA
A. V. Krechun, V. N. Kovalev, O. O. Mykhailenko
The National University of Pharmacy, Kharkiv, Ukraine
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The representatives of the family Iridaceae, of the genus Iris — Iris hungarica
L. and [ris sibirica L. — are grown not only as an ornamental plants, and have been
used long in folk medicine as an analgesic, anti-inflammatory, enveloping,
expectorant remedy.

There are over 250 species of irises in the world, and about 13 species — in the
territory of Ukraine. They are growing in the steppes, on the slopes, there are not
undemanding to the soil. Widely distributed in the Northern and Eastern Europe, Asia
Minor, the Caucasus, the Mediterranean.

Iris hungarica is the perennial herbaceous plant 15 — 40 cm height, the stem
with direct line-xiphoid or sickle curved leaves up to 45 cm long, narrowed at the
ends. In the winter the leaves die off, appear after stems in the spring. The stems are
thin up to 50 cm tall, the branching. Perianth is blue-violet color, back-ovoid form,
has sixtyseporated limb. The orange-yellow "beards" are situated at the slightly bent
outer parts. The basis of flowers are covered by swollen leathery leaves. Blooms in
late of April — in beggin of May. The fruit is the cylindrical box. Fruits in July —
August. The underground organs are presented by thick branched rhizome of about 2
cm in thickness with branches grows. Propagated by seeds and vegetatively.

Iris sibirica 1s the herbaceous perennial plant. The rhizome is 8 — 10 cm length
and 3 cm thick, is irregularly thickened, the upper part is covered by brown remnants
of leaves. It has a brown color, a faint smell. Leaves are the linear form, dense, light
green color, 32 — 70 cm length and 0.5 — 1 cm wide. The leaves are much shorter than
the stem, are located at the base of pneumatic cavities. It has 2 — 3 flowers on unequal
pedicels with short tube of perianth, dark blue color. External share are blue with

pale-blue nail. The box 2 — 3 cm long, the dull.
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According to the literature it is known, that in the leaves of iris contains phenol
carbonic acids, there are coffee, sinapinic, » — coumaric, ferulic; flavonoids —
quercetin; ascorbic acid. In the underground organs of irises contain xanthones,
sucrose, starch, fructans, and essential oil. The chemical composition of the rhizomes
with roots has been little studied.

The particular value in the irises up xanthones, namely mangiferin with a high
biological activity. It has anti-inflammatory, immunostimulating, antiviral effect.

The objects of study were rhizomes with roots of Iris hungarica, harvested on
May, 2014, and [ris sibirica, harvested on September, 2012 in N. N. Gryshko
National Botanical Garden of the National Academy of Sciences of Ukraine, Kiev
(Ukraine).

Previously, a qualitative analysis of xanthones was conducted by paper
chromatography. On chromatography paper «Filtrak FN-4" 70% alcohol — aqueous
extracts of the objects was applied; then was placed in the system of solvent of
I direction — n-butanol — acetic acid — water (4:1:2); II direction — 15% acetic acid.
After passage, the chromatogram was dried and viewed in visible and UV light.
Spots, that are characteristic for xanthones, had a yellow color, after tilling by
ammonia vapors became yellow-orange, and after tilling by solution of 3% FeCl; —
green color.

For the quantitative determination of the amount of xanthones in the re-
calculation of mangiferin used previously published method (Aslanukov A.K. et al.
Development, research and marketing of a new pharmaceutical products. Collection
of research papers. Pyatigorsk, 2009. Vol. 64 (in Russian)). Measurements were
made by Thermo Scientific Evolution 60S UV — Visible Spectrophotometer, (USA).

The results of the quantitative determination showed, that the amount of
xanthones was: in the rhizomes with roots of the /ris hungarica — 0,85 = 0.01%, in
Iris sibirica — 0,10 £ 0.05% in the re-calculation of mangiferin.

Conclusions: it was found, that the quantitative content of the amount of
xanthones in the underground parts of the Iris hungarica and Iris sibirica 1s 0.85%
and 0.10% respectively. Plants of the genus /ris are a promising raw material for the

study and selection of xanthones.
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ISOORIENIN — CONTAINING MEDICINAL PLANTS AS PROMISING
SOURCES OF NEPHROPROTECTIVE PHYTOPHARMACEUTICALS
Lysiuk R.M., Darmohray R.Y.

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
pharmacognosy.org.ua@ukr.net

Objective: To represent current scientific data on pharmacological effects and
medicinal plant sources of isoorientin, considering its occurrence as an active marker
of some hypoazotemic medicines; to estimate its significance at current medicinal
application.

Materials and methods: Information search in scientific editions, medical
databases, and other web-resources; analytic and generalization methods.

Results: Isoorientin (also known as homoorientin, luteolin-6-C-glucoside,
lespecapitoside) is a flavone. The substance was first isolated from Polygonum
orientale. A regioselective synthesis of isoorientin from the commercially available
phloroacetophenone was described (Kumazawa T. ef al., 2000).

Within a period of from 7 to days lespecapitoside effects a lowering of the urea
rate for extrarenal azotemia with a daily dosage of 0.005 to 0.01 g, administered
orally, intravenously, or intramuscularly. For hyperazotemia of purely renal origin the
results are favourable for sub-acute nephritis and also for chronic nephritis which has
not reached the terminal stage (Cervelle C.M.H., 1975).

Bioassay-directed fractionation techniques led to isolation of isoorientin as the
main and potent hypoglycaemic component of Gentiana olivieri in streptozotocin-
induced diabetic rats as well as antihyperlipidemic (Sezik et al., 2004).

The role of isoorientin in cytoprotection from oxidative damage and its free
radical scavenging activity was suggested (Lu et al., 2005). Isoorientin was shown to
possess significant anti-nociceptive and anti-inflammatory activities in rats and mice
(Esra Kiipeli ef al., 2004).

Among important medicinal plants, applied worldwide, the active principle
was detected in Crataegus monogyna, Crataegus pentagyna, Cymbopogon citratus,
Fagopyrum esculentum, Hypericum perforatum, Lespedeza bicolor, Lespedeza
capitata, Lythrum salicaria, Passiflora incarnata, Theobroma cacao, Viola tricolor.

Conclusions: Concluding the research outcomes, isoorientin as a valuable
natural compound deserves a particular attention due to various pharmacological
effects, including hypoazotemic ones. Isoorientin containing plants with sufficient
resources should be subjected for screening of their renal impact with a purpose to
develop new herbal drugs of nephroprotective (hypoazotemic) activity.
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RESEARCH THE LIPOPHILIC COMPOUNDS
FROM CRATAEGUS PENTAGYNA W. K. FLOWERS
Lysyana A. A., Sydora N.V., Kovaljova A M., Avidzba Yu.N.
The National University of Pharmacy, Kharkiv, Ukraine
sidora2005@rambler.ru

The aim of investigation

In Ukraine are growing 30 species of hawthorn, 4 of which are pharmacopeia
and applied as antihypertensive, sedative, cardiotonic agents. It is known that for such
pharmacological activity are responsible phenolic compounds (flavonoids,
hydroxycinnamic acids). At the same time others classes of compounds practically
have not been studied. So, the aim of this investigation is the study of lipophilic
compounds of Crataegus pentagyna W. K. flowers.

Materials and methods

The object of study was flowers of C. pentagyna W. K., collected in bud phase.

Qualitative and quantitative analysis of fatty acids was determined by gas
chromatography in gas chromatograph "Chrome - 5". Volatile compounds content
conducted by used chromatography-mass-spectrometry method in gas
chromatography-mass spectrograph" Hewlett - Packard ".

Content of chlorophylls and carotenoids determined in lipophilic fraction
(extractant — chlorophorm). For its identification used one-dimensional and two-
dimensional chromatography in thin layer of sorbent on the plates «Silufol UV-268».
Solvent system was hexane-acetone (6:3). Like chromogenic reagent used the
solution of phospho-molybdic acid.

Obtained results

In raw material identified 10 fatty acids (myristic, pentadecanoic, palmitic,
stearic, palmitoleinic, heptadecinic, oleic, linoleic, linolenic, 2-oxypalmytic);
chlorophylls and carotenoids; volatile substances.

Results of study are shown in Table 1, 2.

Table 1
Fatty acids composition of C. pentagyna W. K. flowers
No | Retention index Name of acid Content,
mg/kg
1 2 3 4
1 |24.241 myristic 172.61
2 |26.065 pentadecanoic 20.79
3 |28.357 palmitic 3025.83
4 |[28.697 palmitoleinic 38.12
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1 2 3 4
5 129.79 heptadecinic 27.62
6 31.893 stearic 731.27
7 32.11 oleic 241.79
8 33.025 linoleic 2332.23
9 34.006 linolenic 1677.47
10 | 35.462 2-oxypalmytic 148.80

As shown in Table 1, among fatty acids are dominant saturated fatty acids,
unsaturated presented with oleic, linoleic, linolenic acids. Most high concentration
established for palmitic, linoleic, linolenic acids.

Table 2
Volatile compounds of C. pentagyna C. W. flowers
Retention Content,
Ne index Compound (%)
1[4.94 benzaldehyde 7.7
216.65 limonene 1.6
3[7.15 methyl ester of isoleucine 108.6
411147 p-cimen-8-ol 3.9
5111.63 a-terpineol 11.7
6[13.64 anise aldehyde 37.5
7114.91 indol 3.7
81 15.96 methyl ester of phormylisoleucine 6.9
916.96 eugenol 53.3
10 ]40.28 squalen 192.8

As shown in Table 2, in raw material was founded 10 volatile compounds:
monocyclic monoterpenoids (limonene, a-terpineol), triterpenoids  (squalen),
aromatic compounds (benzaldehyde, eugenol, p-cimen-8-ol, anise aldehyde), amino
acids derivatives (methyl ester of isoleucine, methyl ester of phormylisoleucine),
nitrogen-containing substances (indol).

According to the results of fluorescence and the values of Rf 2 substances

classified as chlorophylls, 3 - as carotenoids. The color of spots seen in daylight and
UV- light before and after processing of chromogenic reagent.

Conclusions

1. In C. pentagyna W. K. flowers were determined 10 fatty acids and 10
volatile compounds of different chemical structure.

2. In the chloroform fraction of C. pentagyna W. K. flowers established the
presence of chlorophylls and carotenoids.
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DISANE OF MEDICAL TREATMENT
FOR URTICARIA IN CHILDREN
Marochkina T. Chushenko V.N.
The National University of Pharmacy, Kharkiv, Ukraine
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One of the most common types of allergic diseases in children is urticaria.
Urticaria - polietilohichnyy syndrome that is manifests blisters ( urtykaryyamy ) that
are itchy and have fast dynamics. Urticaria can by allergic (with intake of allergens
administered various drugs, insect bites ) and pseudo allergic

Genesis (cold , heat , solar , vibration , etc.). In 70-85% of cases urticaria in
children are food products (juices , chocolate, eggs , carrots, etc.) and drugs (
analgesics , antibiotics)

However the etiology patohohenetychnoyu a common link to all types of
urticaria 1s increased vascular permeability and microcirculation acute edema
development around these vessels. In the mechanism of blisters essential belongs
biologically active substances ( histamine, serotonin, bradikininu , leukotrienes , etc.).
To block anti-inflammatory action of histamine blockers administered histamine H1-
receptor preference II ( loratadine " Claritin ", " Loratadine ", " Laurent ", " Agist "
cetirizine dihydrochloride " Allertek ", " Zodak ", " Tsetryn ") and III generation
drugs ( desloratadine " Aerius ", " Eden", Levocetirizine " Tsetrylev ", " Loratek ").
We investigated extemporal range of industrial and medical products in Ukraine for
the treatment of allergic reactions in children are shown on the poor state of
preparations in the pharmaceutical environment. We investigated extemporal range of
industrial and medical products in Ukraine for the treatment of allergic reactions in
children are shown on the poor state of preparations in the pharmaceutical
environment.

Preparations of medicinal plants ( MPM ) , always use a popular Ukraine :
from efficacy and safety in long-term treatment of chronic diseases, especially in
children and in practice gerontology. Their rich chemical composition makes
multivalency pharmacological actions are available and cheap.

The study of MPM, which phytotherapist and healers recommend to the
practice of medicine for the treatment of urticaria in children. To develop the
structure we have studied technological parameters MPM : degree of grinding

proportion , combining volumetric weight and bulk , porosity and transparency.
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PHYTOCHEMICAL STUDY LYCIUM BARBARUM FRUITS
Marfutina T.O., Korol V.V.
The National University of Pharmacy, Kharkiv, Ukraine

xxx.fafa 93@mail.ru

The goji berry, also known as the wolfberry, is a member of the Solanaceae or
nightshade family of plants. It’s a bright orange-red berry commonly grown in the
north-central and western areas of China. It grows in remote unpolluted hills and
valleys of Tibet and Mongolia, in soil so rich in nutrients that the berries are
exploding with this special nutrient dense vitality. The plant also is widely
cultivated. The ripe berry is easily damaged during picking, so it’s common for them
to be carefully dried to preserve them. Goji berries are small, up to 1,5 cm. The taste
1s sweet-salty, sometimes sour. The useful properties of goji berries have been used
from ancient times.

Goji berries have been used in traditional Chinese medicine to manage
diabetes, high blood pressure, fever, age-related eye problems and fatigue associated
with living at high altitudes. Goji berries use for treatment headache, muscle pain,
prostatitis. They also increase potency.

Some studies using goji berry juice found possible benefits in mental well-
being and calmness, athletic performance, quality of sleep, and feelings of good
health. The red colours found in goji berries, blueberries, acai berries, cranberries,
strawberries, and cherries are natural anti-oxidants which may help protect the body
against oxidative damage. In addition Goji berries contain complex starches called
Lycium barbarum polysaccharides which may benefit the immune function. But those
were preliminary studies that need to be repeated before drawing conclusions. All
berries are good for you. It's not clear if goji berries are better than other types of
berries, or if goji berry supplements have the same health benefits as the actual
berries.

Goji berry provides two benefits are very important when you are trying to lose
weight. Goji berries are loaded with vitamins and minerals to help increase energy
and may help control your appetite.

The presence and quantitative analysis of organic acid, phenolcarbonic acid,
carbohydrates, hydroxycinnamic acids were determined. Carbohydrates,
phenolcarbonic acid are the most specific biological active substances of goji berries.

The primary researches suggest about the prospects of further study of Goji
berry.
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PLANTS OF GENUS GEUM L. HOW SOURCES
OF POLYPHENOLIC COMPOUNDS
Maslov A. Y., Kozyra S. A., Kulagina M. A., Radko E. V.
The National University of Pharmacy, Kharkiv, Ukraine
maslovalexnder96@mail.ua

Last decade there is observed growing interest of scientific and traditional
medicine towards plants as a source of raw material for manufacturing medicines.
One of the most spread in plants ingredients of secondary metabolism are phenolic
compounds that participate in various physiological processes. Besides, high
biological activity characteristic to phenols allows using them in medicine at
treatment and prophylaxis of many diseases.One of the sources of phenolic
compounds are plants of the genus Geum L. (avens) that belongs to the family
Rosaceae subfamily Rosoideae. Seven species are spread through NIS countries
territory. We have investigated the chemical content of 3 species: G. aleppicum Jacq.
(aleppic avens), G.rivale L. (water avens), G. urbanum L. (common avens) spread
over the whole territory of Ukraine and used widely in folk medicine as astringent,
haemostiptic, anti-inflammatory, antiseptic, analgetic, restorative remedies. It is
known that plants of the genus Geum contain hydroxycinnamic acids, coumarins,
flavonoids, tannins, amino- and fatty acids. The aim of our study was to investigate
phenolic content of 3 species of the genus Geum of Ukrainian flora and to establish
pharmacological activity of substances obtained. As a raw material there were used
samples of herb and rhizomes of named avens species collected in 2012-2013 at the
territory of Kharkov and Kharkov region. For investigation of phenolic content of the
raw material there were used qualitative reactions, UV-spectrophotometry, paper and
thin layer chromatography (on “Silufol” plates) in the systems of ethylacetate-formic
acid-water (10:2:3), 15% acetic acid; chromogenic revealing reagents were:
ammonium vapor, 2% ethanol solution of NaOH, 2% ethanol solution of AICI3.
Based on the results of qualitative reactions, UV-fluorescence, Rf data of substances
as well as the data of direct and differential spectrophotometry in the herb and
rhizomes of avens species studied there were identified 5 flavonoid compounds. In
the herb and in the rhizomes it is identified 3. coumarins and 6. phenocarbonic acids.
Determination of antibacterial activity of different fractions of biologically active
compounds of the genus Geum was carried out at the base of I.I. Mechnikov Kharkov
research institute of microbiology and immunology. Particularly, phenolic compounds
complex of ethanol fraction expressed pronounced antimicrobial activity against:
Staphylococcus aureus, Esherichia coli, Proteus vulgaris, Proteus aeruginosa,
Candida albicans . Thus, the results obtained proved expediency of further
investigation of the genus Geum plants as promising medicinal plants.

87



CHEMICAL COMPOSITION RESEARCH
OF THE SALVIA OFFICINALIS LEAVES DRY EXTRACT
GETTING AFTER ESSENTIAL OIL PRODUCTION
Martynenkov A., Myga M., Koshoviy O.
The National University of Pharmacy, Kharkiv, Ukraine
oleg koshevoy@maill5.com

There are 38 drugs based on salvia leaves biologically active substances on the
pharmaceutical market of Ukraine. In the main these drugs involve Salvia officinalis
leaves, essential oil and tincture. The pharmaceutical industry use terpene nature
substances. This raw material is rich on the other classes of biologically active
substances, phenolic in particular. Tons of liquid extractions became waste after
distillation in manufacture of salvia essential oil every year, although they contain
numbers of biologically active substances, phenolic compounds in particular.

The aim of research was to study the chemical composition of the dry extract,
which remains after Salvia officinalis essential oils production.

For receiving the dry extract 0,1 kg Salvia officinalis leaves were placed in a
flask with slide, added 3,0 1 of water and conducted distillation to obtain essential oil
according to The State Pharmacopoeia of Ukraine during 2 hours. The extraction
which was received was boiled down at the 85 - 95C under vacuum in circulating
vacuum device at depression 680-700 mm., dilute to volume of the water rest of 0,5
liter. The getting extract is dense dark brown liquid. It was left for 4-5 days in the
refrigerator. The water concentrate which was received was dried in the spray-type
dryer with a temperature of heat carrier 160 C and 80 - 90 C at the exit until the dry
extract was obtained. The dry extract of Salvia officinalis leaves after production of
essential oil was analyzed then.

Research of qualitative composition was carried out using conventional
methods of paper chromatography and thin layer chromatography. As a result of the
preliminary qualitative research of biologically active substances in the Salvia
officinalis extracts were discovered monosaccharides (glucose, galactose, rhamnose
and arabinose), amino acids (arginine, tyrosine, aspartic and glutamic acids),
flavonoids (myricetin-3-O-arabinoside, quercetin-3-O-arabinoside, quercetin and
kaempferol), hydroxycinnamic acid derivatives (chlorogenic, caffeic and
protokatehinic acid), coumarins (umbeliferon and skopaletin) and tannins (galo- and
elagotanins) were found.

For determining the quantitative content of biologically active substances in the
extract spectrophotometry was used. Derivatives of hydroxycinnamic acid in terms of
chlorogenic acid was measured at a wavelength of 327 nm; flavonoids in terms of
rutin after reaction with aluminum chloride - at 417 nm; sum of polyphenolic
substances in terms of gallic acid - at wavelength 270 nm. As a result, extract consists
of hydroxycinnamic acids (5.12%), flavonoids (9.33%), the amount of phenolic
compounds is 33.55%.

The data obtained will be used for standardization of the Salvia officinalis

leaves dry extract.
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COMPARATIVE PHARMACOGNOSTICAL STUDIES OF SPECIES
IN GENUS VERONICA
Milian I.I., Rakieiev P.V., Sira L.M.
[.Ya. Horbachevsky Ternopil State Medical University, Ternopil, Ukraine
The National University of Pharmacy, Kharkiv, Ukraine
ivan.milyan@mail.ru

The aim of the research is the morphological and anatomical analysis and
chemosystemetic of common Veronica group in Ukraine, species identification,
perspective, medical, standardization of raw materials.

Materials and methods. The samples of grass Veronica officinalis (V.
officinalis) and Veronica chamaedrys (V. chamaedrys). Description of morphological
features, anatomical and histochemical determination were carried out due to the
appropriate methods.

The obtained results. Due to the APG-classification, genus Veronica is
assigned to the Plantaginaceae family. Earlier, it included the family Scrophularia
(Scrophulariaceae). The problem of kind systematization arises because of large
number of features, the lack of clear boundaries with neighboring families, the
proximity of certain groups of species and their release into independent genera.
When the differences among species genus Veronica investigates, then we investigate
various phytochemical characteristics, analyzes of morphological and anatomical
structures as additional features for streamlining and standardization kind of possible
medicinal plant. Flora of genus Veronica is represented with 47 species in Ukraine.
Widespread spring and summer honey herbs are Veronica officinalis (V. officinalis)
and Veronica chamaedrys (V. chamaedrys). They are included in the Pharmacopoeia
of some countries of Western Europe. Grass contains glycosides aukubin and
veronicin, flavonoids, phenolcarbonic acids, iridoid, saponins, essential oil, tannins
and bitter substances, vitamin C and so on. Medication is used as an expectorant and
has anti-inflammatory, hemostatic, fungicidal effect, stimulate cardiac function, is
used for treatmant of bladder, kidney, stomach, adrenal glands and skin. The external
distinguishing features include: V. officinalis - stems uniformly rough-pubescent
lanuginous; leaves obovate or elliptic, rough, crenate; thick brush placed in the
bosom of one of opposite leaves; pedicels shorter bracts and calyx has narrow
lanceolate shape; stigmas is complete. Veronica chamaedrys - stems with two
opposite rows of hairs; Leaves are rounded-ovate, blunt, crenate and serate; bloom
without many flowers. The stems and leaves are slightly different in types of
quantitative and qualitative anatomical features. The structure stems are fasciculated.
Common features are mesomorphic anatomical structure of leaves: a thin plate,
medium size epidermal cells with moderately thick and thin outer side of walls,
dorsoventral moderately layered, loose mesophillous with an average rate of palisade,
wide palisade cells that accumulate phenolic compounds.

Conclusions. The results can be used for further correction of cladograms,
dendrograms and for standardization of medical raw materials.
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QUANTUM-CHEMICAL INVESTIGATION OF THE MECHANISM OF
EUGENOL AND ISOEUGENOL EPOXIDATION BY PERACETIC ACID
Naboka V.M.,lAgafonov O.M.**

'Oles Honchar Dnipropetrovsk National University, Dnipropetrovsk, Ukraine
* The National University of Pharmacy, Kharkiv, Ukraine
Blazejowski@ukr.net

It is well-known that terpenoids such as eugenol and isoeugenol posses a broad
spectrum of biological activity. Thus, the most valuable component of clove oil is
eugenol own. This compound is responsible for a specific flavor, which associated
with number of medicinal properties. Clove oil inherent analgesic, spasmolytic,
antimicrobial, diaphoretic and diuretic action. Eugenol is used for the production of
perfume compositions, such as fragrances for tobacco, as well as for isoeugenol
synthesis. It is part of painkillers, antiseptic and biocidal agents. Ether clove oil as
eugenol itself, has anti-inflammatory effect and used in dentistry, with pulpitis,
caries, paradontosis, lesions of the oral mucosa. Eugenol’s isomer (isoeugenol) also
found in ether oils. Clove oil contains mostly cis-isoeugenol, while basil and coluria
oils contain frans-isomer. We have performed quantum chemical study of the
reaction mechanism for epoxidation of three isomers — eugenol (1) and cis- and trans-
1soeugenols (2a, 2b) by peracetic acid (also known as peroxyacetic acid, or PAA).
Density functional theory has been used for calculations at UBH&HLYP/6-31G (d)
level. This method allows to correctly describe the structure of diradicals and cost-
effective enough for investigation of complex organic compounds and reactions. It
has been shown experimentally that rate constant for epoxidation of isoeugenol by
PAA is in 5 times higher if compare to its isomer — eugenol.
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i "O—CH, O—CH,
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As could be seen from Table 1, the values of activation barriers for epoxidation
of cis and trans forms of isoeugenol is in about 20 kJ/mol lower if compare to
eugenol epoxidation, which is consistent with experimental data. The transition state
for eugenol epoxidation characterizes rather synchronous process where C-O bond
lengths of forming epoxide cycle have close values. It is important to note that this

structure has a closed electron shell, thus, in contrast to other olefins epoxidation
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reactions, not showing biradical character of transition state. According to
calculations, the activation barriers for epoxidation of cis and trans forms of
isoeugenol have similar values, indicating a negligible effect of its structure on
reactivity. Values of geometrical parameters and spin density on the corresponding
atoms for transition states (TS2a, TS2b) are also closet to each other. As shown in
Fig. 1, transition states (TS2a, TS2b) are close to the planar nature (see C,CgOH
angles), and asymmetric with a significant advantage in the formation of C,-O, bond
over Cg-O,. Analysis of the wave function of the transition states (TS2a, TS2b)
shows their biradical nature. The largest spin density localized on Cg and Op atoms.
Partial delocalization of spin density at the ortho- and para- carbon atoms observed
due to conjugation of olefin fragment with benzene ring.
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Figure 1. Structure, selected geometrical parameters (printed in black, A, deg.)
and values of spin density on atoms (printed in blue) of (TS1, TS2a, TS2b)
Table 1 — Values of activation parameters for eugenol (1) and isoeugenols (2a,
2b) epoxidation by PAA, calculated at UBH&HLYP/6-31G(d) level of theory

Compound AHaet, kJ/mol AGar, kJ/mol
1 122.39 137.37
2a 101.43 117.18
2b 101.29 112.40

Thus, the obtained results reveal in the following concluded: the ratio of
activation energy for interaction of eugenol and isoeugenols with peroxyacetic acid
shows higher reactivity of isoeugenols. The results are in line with experimental data
confirming the correctness of UBH&HLYP/6-31G (d) approach which could be also
used for investigation of the regio-chemical particularities of epoxidation of alkenes
containing two or more double C=C bonds, such as terpenoids.

*Research has been conducted under supervision of Prof. S.I. Okovity' and Prof.
M.Ye. Blazheyevskiy*
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PROSPECTS OF STUDYING OF PLANTS
OF THE GENUS GLADIOLUS
Nesterenko T. A., Mykhailenko O. A.
The National University of Pharmacy, Kharkiv, Ukraine
tanyan393(@gmail.com

Plants of the genus Gladiolus of Iridaceae family are perennial herbs, with
corms. The stalks are straight, single, approximately 50-150 cm tall. Gladiolus with
purple flowers grows in damp soil, in bushes (G. imbricatus L.), on marshy meadows
(G. paluster Gaud.), in the Crimea, in the Caucasus (G. communis L. u G. segetum
Gawl.), on the humidified slopes and rocks, grassy places, at falls, in mountains in the
Cape region of South Africa (G. cardinalis, G. blandus, G. angustus L., G. alatus L.,
G. ceresianus), in the mountains of Turkey and Iran (G. anatolicus Van Thub.). G.
palustris Gaudin and G. imbricatus L. etc. grows in Ukraine.

Vitamin C is richly contained by Gladiolus, it has an anti-oxidizing role.
Vitamin C has an important role in the synthesis of collagen in the tissues and bones,
also being anti-inflammatory, anti-bacterial, anesthetizing and very useful to the
immune system.

Preparations of a gladiolus are applied at diseases of kidneys, an allergy,
scrofula, against a toothache and gastric diseases, quicken process of release of milk
for women and at impotence for men, to children with inguinal hernia. At a result, G.
quartinianus was known as cancer deterrent remedy. It includes flavonoids, phenols,
tannins, sterola, triterpena.

Chemical composition of gladioluses is studied insufficiently. It is known that
leaves contain ascorbic acid (from 546 mg% and more (according to some
information to 1700 mg)), starch, saponins, a glycoside of an isoflavones irigenin,
fatty oil, sugar, essential oil.

Unstudied chemical composition and a broad resource base of a species and
varieties of gladiolus, makes plants of this genus are promising for
pharmacognostical studies. We have collected corms in two varieties of gladiolus:
variety “Zephyr” (pink), garden selection, variety "Leda" (galanter (hybrid gladiolus
and acidentaly) (light Magenta) and one natural type of gladiolus (orange) from
Madagascar prepared in autumn, 2014 in N. N. Gryshko National Botanical Garden
of the National Academy of Sciences of Ukraine, Kiev (Ukraine). The raw material 1s
dried to air-dry for chemical analysis. At this stage, phytochemical analysis of BAS
in corms of gladiolus conducts known qualitative reactions to identify and
chromatography on paper.
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PHYTOCHEMICAL RESEARCH OF VERONICA TEUCRIUM L.
Osmachko A.P., Zhitnic V.V, Kovaleva A.M.
The National University of Pharmacy, Kharkiv, Ukraine

alina-osmachko@rambler.ru

Approximately 70 species of genus Veronica L. of family Plantaginaceae
grow on territory of Ukraine, which are grouped into 8 sections. The most common
species is perennial plant V. teucrium L., that has a large area of distribution.

The herbal drug is herb (stems, leaves and flowers), that are harvested in the
flowering stage. The recent herb has the bitter taste and a faint smell, which are
disappeared during drying. Occasionally, are used roots, that are harvested after
dying off the aerial part. The herbal drug are dried in the shade and in well-ventilated
premises or in the dryer.

A herb used in folk medicine (as infusion) long ago and have shown an anti-
inflammatory, expectorant, analgesic, anticonvulsant, anti-bacterial (against Gram+),
fungicidal, and haemostatic activity. The recent herb had used topically for chronic
purulent skin diseases and as wound healing remedy.

According to the experimental data, the aqueous extracts from herb of V.
teucrium L. have shown iron-binding, antioxidant, reducing and prebiotic activity.

V. teucrium L. herb contains carbohydrates, steroids, iridoids, steroid saponins,
cardenolides, phenolcarboxylic acids, tannins (up to 4%), coumarins, flavonoids,
choline, vitamine C.

The aim of our study was the identified and quantified study of flavonoids.

Materials and methods.

The objects of the study were herb, leaves and flowers of V. teucrium L., that
have been harvested in the flowering stage in Kharkiv region, Ukraine, in 2013.

Extract from V. teucrium L. obtained by ethanol 70% have used for paper
chromatography (PC) on «Filtrak» (FN-12), the solvent system: ethylacetate — formic
acid — water (10:2:3) (I direction) and 15% acetic acid (II direction). The process of
chromatography was performed using single division at the temperature 20-22°C.
Detection was performed in filtrated UV-light (354 nm). The detection was
conducted by ammonia vapor, 10% spirituous solution of sodium hydroxide, 5%
solution of iron (III) chloride after drying chromatogram. The compounds were
identified by features fluorescence in UV-light and coloration with chromogenic

reagents, and by the value of Ry.
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For quantified study of flavonoids 20 ml of 70° ethanol was added to the
exact sample of crushed herbal drug (m=1.050 g, d=2 mm) in 50 ml flask. The flask
was attached to a reflux condenser and heated in a water bath for 30 min. After
cooling the extract was filtered through cotton in a volumetric flask, then a cotton
was added into a flask for extraction. The extraction was repeated twice, 10 ml of 70°
ethanol was added 1n third time, and then an extraction was filtered into a volumetric
flask. After cooling the volume of solution was adjusted to 50 ml mark using 70°
ethanol. In volumetric 10 ml flask was added 1.0 ml of the obtained solution, the
volume adjusted up to the mark using solution 70° ethanol and had registered UV-
spectrum of an obtained solution, and the reference solution was 70 ° ethanol.

For the differential absorption spectrophotometry 2.5 ml of obtained solution
was transferred into 25 ml volumetric flask, was added 1 ml of 2% solution AICI; in
ethanol 96°, and the solution volume was adjusted up to the mark with 5% solution of
acetic acid in ethanol. After 40 min had registered a differential UV-spectrum of an
obtained solution on the spectrophotometer SPh-46 (A=412 nm, /=10 mm). As the
reference solution was used solution prepared in aforementioned conditions, without
the addition of AICl;

Specific absorption coefficient of the complex hyperoside with AICI; at
A =415+5 nm is equal to 291.09, was used for calculations.

The obtained results.

In the result of the chromatographic study of V. teucrium L. herb had been
found 8 phenolic compounds in leaves and 12 — in flowers. According to the results a
value of R; and features coloration of spots before and after reaction with
chromogenic reagents in daylight, and fluorescence in UV-light in leaves had been
found 4 compounds belonging to flavonoids, and 6 — in flowers.

By spectrophotometry method flavonoids of V. teucrium L. herb had been
quantified. The total content of flavonoids in herb was 0.59+0.03 % (m=5, P=0.95),
in recalculation on hyperoside.

Conclusions.

In V. teucrium L. leaves had been found 8 phenolic compounds, 12 — in
flowers, including flavonoids: 4 in leaves and 6 in flowers

The quantitative content of flavonoids in V. teucrium L. herb was 0.59+0.03 %

(m=5, P=0.95), in recalculation on hyperoside.

94



PRELIMINARY PHYTOCHEMICAL STUDY OF CARROT ROOTS
Paziuk D.-M.V., Velma V.V., Kyslychenko V.S.
The National University of Pharmacy, Kharkiv, Ukraine
mashadasha67@gmail.com

The carrot (Daucus sativus (Hoffm.) Roehl. = Daucus carota subsp. sativus
(Hoffm.) Schubl. et G. Martens) belongs to the Apiaceae family. It is a biennial
herbaceous plant. During the first year of vegetation carrot develops a rosette of
leaves and, depending on the variety, a fusiform, long, elliptic, conical or cylindrical
taproot of orange, red-orange, or rarely yellow, colour. Leaves are bi- or tetrapinnate,
basal on long petioles, upper — sessile. Leaf segments are linear-lanceolate, lanceolate
or spatulate. At the second year of vegetation the plant develops an erect stem
branched on top with alternate leaves of the same form as the basal ones.
Inflorescence is a compound umbel with 13-25 rays. The fruits are ribbed thorny
schizocarps.

The chemical composition of carrot roots is not studied well enough, which is
connected with the large number of varieties cultivated in Ukraine. Thus the aim of
our research was the preliminary phytochemical study of carrot roots for the presence
of polysaccharides and saponins.

The object of the research were the carrot roots collected in 2012-2014 in
Rivne region. The plant material was air-dried under the shade.

The presence of polysaccharides was determined using the conventional
qualitative tests. Polysaccharides were identified in the carrot roots water extract
where 96% ethanol was added. Formation of the light-brown sediment confirmed the
presence of polysaccharides in the plant material studied.

The presence of saponins was determined in the carrot roots 50% ethanol
extract which was filtered after cooling and then evaporated on the water bath. The
water extract obtained was used for the foam test and reactions with 10% lead acetate
solution and barium hydroxide. The formation of foam and sediments with the
abovementioned reagents allowed to identify saponins in the carrot roots.

Therefore, the conventional chemical tests allowed confirming the presence of
polysaccharides (with 96% ethanol) and saponins (foam test, reactions with lead
acetate and barium hydroxide) in the carrot roots.

The qualitative tests carried out have shown the abundant chemical
composition of the plant material studied. This confirms the prospects and necessity
of the further profound phytochemical study of carrot roots for the main classes of
biologically active compounds.
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OF PLATYCODON GRANDIFLORUS
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Platycodon grandiflorus is a species of herbaceous flowering perennial plant of
the family Campanulaceae, popular and promising plant in Chinese medicine, belong
to perspective sources of medicinal plant raw material for obtaining medicines with
the anthelmintic, anti-inflammatory, expectorant, astringent, analgesic actions.
Platycodon grandiflorus characterized by such an important feature of the presence of
biologically active substances — triterpenoids, flavonoids, anthocyanins, phytosterols,
carbohydrates etc. According to the aim of present work, anatomical investigation of
leaves and shoots has been carried out. In the process of our investigation the
diagnostic features of vegetative organs have been determined.

During of the study of the anatomical structure of leaves was found that cells of
the epidermis the upper side is slightly sinuous, thin-walled, tightly closed. The
stomatal apparatus is of anomocytic and tetrocytic types. Occasionally, along the
veins encountered multicellular hairs consisting of 5 cells. It was found that the main
cells of the lower epidermis there are small, polygonal, with stomas of anomocytic
and tetrocytic types. Along the veins the epidermal cells is elongated, wall-sided,
polygonal. There is a large number of simple unicellular hairs of different lengths,
located along the veins. Two layers of columnar parenchyma and five layers of
spongy parenchyma represent leaf mesophile. A cross section of the shoot has round
shape. The stem is covered with epidermis presented by small, elongated, polygonal
cells are often found convex papillae with thickened walls. Under the epidermis
situated 3-layer angular collenchyma. Bark parenchyma consists of 10-12 layers of
large thin-walled cells without intercellular spaces. Under it is pawned pericyclic ring
of sclerenchyma that consist of 5-6 layers. Next is situated a narrow ring of phloem
consists of 7 layers of cells. The cambium is composed of colorless, thin-walled cells
in several layers. In the xylem there are visible single row medullary rays. The central
position in the stem takes a well-developed parenchyma presented rounded cells
without intercellular spaces.

Conclusions. Anatomical study of leaves and shoots of Platycodon
grandiflorus has been conducted for the first time. The results of our investigation
can be used in developing analytic and regulatory records intended for incorporation
of the additional sources of medicinal herbal raw materials in the practical fields.
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PHYTOCHEMICAL OF STUDY OF ERIGERON ANNUELLE
Prikolota D.I., Kovalev S.V.
The National University of Pharmacy, Kharkiv, Ukraine
pricolota.pchelka@bk.ru

In spite of the fact that medications of synthetic origin are occupied by
considerable positions in the assortment of pharmacy networks, interest to
phytoterapy continues to grow. Therefore search of new unexplored plants is always
remains an actual task for researchers.

Such raw material is Erigeron annuelle (Annual Fleabane L. (Pers.) from Aster
family (Asteraceae). This plant in a wild type meets in South America, on territory of
Ukraine it is brought as weed.

In Ukraine Erigeron annuelle it is possible to meet in Western Ukraine and in
the Kharkiv area as well. In literary sources practically absent information about
chemical composition of this plant, that appeared base for its subsequent research.

The object of our researches was the herb of Erigeron annuelle collected at
flowering time in summer in 2014 in the Kharkiv area.

After previous phytochemical researches were found out the following classes
biologically active compounds: amino acids, organic and hydroxycinnamic acids,
coumarins, flavonoids, tannins compounds, saponins, alkaloids, free and compound
sugars and others derivatives.

By extraction of raw material by solution of hexane in the Soxhlet apparattus,
got lipophilic fraction, by a chromatography method in the layer of sorbent found out
the presence of carotinoids, chlorophylls, and tocopherolls.

By the HPLC was defined quality and quantitative content of fat acids. An
amount of fat acids was 16 among which the unsaturated fat acids prevail in
quantitative content.

By atomic-emission spectrophotometry investigation quality and quantitative
composition of macro- and microelements, were defermined. It was established the
presence of is elements presence was as a result set 15 elements. In the herb of
Erigeron annuelle outside possibility determination by a method atomic-emission
spectrophotometrys cobalt (<0,03), cadmium (<0,01), arsen (<0,01), mercury
(<0,01), lead (<0,03), nickel (<0,03) and molybdenum (<0,03).

These researches defined as base for subsequent research of plant of sort of
Erigeron annuelle of Annual Fleabane (L.) of monogynopaedium of Aster family
(Asteraceae), which is a perspective source for a receiption on his basis of new
medications.

Determined by HPLC quantitative content of organic acids in the herb Erigeron
annuelle Among the dominant prevail following acids: oxalic - 174.65 mg / kg,
syrengic- 184.62 mg / kg, vanillic - 213.01 mg / kg, malonic - 499.65 mg / kg,
succinic - 539.20 mg / kg, citric - 1248.57 mg / kg, levulinic - 1682.13 mg / kg,
malic- 1830.85 mg / kg.

Determined by HPLC content of volatile components in the flowers and herb
Erigeron annuelle The flowers contains 70 components, herb - 62 components.
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THE CHOICE OF OPTIMAL EXTRACTANT FOR OBTAINING
EXTRACT FROM BORAGE’S ROOT
Pristenskaya A.V., Mashtaler V.V.
The National University of Pharmacy, Kharkiv, Ukraine
vmashtaler@mail.ru

Borage (Borago officinalis L.) of Boraginaceae L. family is grown up in many
countries of the world as decorative, melliferous, vegetable and medicinal plant. In
folk medicine the herb, flowers and fruits which use for treatment of cardiovascular,
gastrointestinal diseases, diseases of the upper airways, kidneys and an urinary
excretive system, rheumatism, malignant tumors, a depression are applied. Previously
we carried out the phytochemical studying of the rosette leaves, herb and fruits.
Studying of borage’s roots was the following stage of our work.

The aim of our study is to define the optimal extractant for obtaining extract
from borage’s root.

Materials and methods. The roots of the borage were prepared during mass
fruiting (June, 2012) in Kharkov region. Extractant was being chosen among
traditional solvents: refined water, water-ethanol mixture with such concentration of
ethanol: 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, and also 96%. Ratio raw
material — extractant was 1:50. Extraction was carried out on the boiling water bath
for 2 hours. The content of the oxidized phenols phenols sum and the yield of
extractive substances were chosen as assessment criteria. For determination of the
sum of the oxidized phenols USSR SF technique, edition XI was used. The content
of extractive substances was determined according to the technique given in SF of
Ukraine, edition I.

The received results. As a result of the conducted researches it is established
that the content of the oxidized phenols sum was higher at extraction by water-
ethanol mixtures (concentration of ethanol 30%, 40% and 50%) and made 3,30%,
3,31% and 3,38% accordingly. The yield of extractive substances was the greatest in
the extracts received by water — ethanol mixtures 30% and 40% (33,29% and 28,06%
accordingly). The ratio of the quantitative content of the oxidized phenols sum and
extractive substances doesn't correlate accurately with a type of an extractant.

Conclusions. Thus, we established that from the point of view of the yield of
extractive substances and the oxidized phenols sum, an optimal extractant for
receiving substance made of a borage’s root is water-alcohol mixture with
concentration of ethanol 30%. The obtained data will be used for carrying out further
researches.
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MICROSCOPIC CHARACTERISTIC THE HERB OF CENTAURIUM
PULCHELLUM
Proskurova J.O., Lytvynenko Y.Y.
The National University of Pharmacy, Kharkiv, Ukraine
Proskurik@rambler.ru

We have found by analysis of scientific literature, that Centaury normal or
umbrella (Centaurium erythraeca Rafn. or umbellatum Gilib.) describes in European
pharmacopoeia (Ph. Eur.) 8.4, but in State Pharmacopoeia XI has the description of
Centaurium pulchellum (Centaurium pulchellum (Sw) Druce), besides this species.
State Pharmacopoeia XI contains the general description two types of raw materials,
but their differences are wasn’t describe.

The aim of our research was in finding of diagnostic anatomic signs of
Centaurium pulchellum during microscopic investigations. Herb of Centaurium
pulchellum, procured in July-August of 2014, was the object of researching.

We have used samples, treated by solution of chloral hydrate and we have done
microscopic research of this staff according to requirements of Ph. Eur. 8.4 for
finding the anatomic structure of stems, leaves and flowers of Centaurium
pulchellum.

Stems. Parts of stems haven’t ear-like outgrowths or have short or more
extended ones, where angular collenchyma are situated (this sign is described in
Ph. Eur. 8.4.). Cover tissue of stem is epidermis, created by large cells, covered by
plicate cuticle. Under the epidermis chlorenchyma and several layers of parenchyma
are situated. Sometimes groups of fibres can be finding by using the reaction with
aniline sulphate (yellow coloration observed). Conducting elements of xylem have
the same diameter. Vessels are narrow, porous, spiral. In the underbody of stem a
core is gap-filling, and in overhead — considerably destroyed. Leaves. Leaf of
centaury is isolateral. There are fragments of columned chlorenchyma that consists of
the shallow rounded cells and cells-idioblusts with large druse in powder materials.
Epidermal cells are winding, covered by a plicate cuticle. Stomas are large and
numeral. Type of stomatal apparatus is anisocytic. Flower. The tube of calyx of
flower is presented by tetragonal epidermal cells, with the thick-walled shells, pierced
by pores. Small stomas of anomocytic type can be found in sepals’ epidermis.
Epidermis of corolla limb consists of extended, narrowed cells, which often have
significantly winding shells. Yellow pollen grains are three-cornered-rounded or
elliptic, about 30 mcm in a diameter. Seeds accumulate fat oil (reaction with Sudan 3
was used).

Thus, establishment of anatomic signs of herb of Centaurium pulchellum was
did with the aim of standardization of homeraw materials.
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THE STUDY OF INFLUENCE OF BLACK CHOKEBERRY LEAVES
EXTRACTS ON THE DEVELOPMENT OF THE PAW OEDEMA,
INDUCED BY CARRAGEENIN IN RATS
Samoilova V.A., Tovchiga O.V., Kovalyov V. N.
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Introduction. The growing prevalence of gout and the shortage of antigout
agents makes it necessary to develop new herbal drugs with proven efficacy and
safety. Fruits of black chokeberry (Aronia melanocarpa (Michaux.) Elliot) are widely
used in atherosclerosis, arterial hypertension, blood coagulation disorders etc. The
leaves of chokeberry are considered a perspective raw material because of the high
content of phenolic compounds (catechins, flavonols, phenolcarboxylic acids and
others). It has been shown in our previous experiments that water and ethanol extracts
from chokeberry leaves counteract hyperuricemia in the experiment; ethanol extract
also shows favourable renal effects in hyperuricemia and in intact animals. According
to the data available in literature, chokeberry leaves extracts eliminate the
disturbances of the peroxidation balance. To complete the pharmacological spectrum
of these extracts, it is rational to investigate their influence on the inflammation
process that is an important link in gout pathogenesis.

Objects. Water and 50% ethanol extracts of the chokeberry leaves were
obtained by pharmacopoeial techniques.

The model of the paw oedema induced by carrageenin in rats was used with the
measurement of oedema and inhibition percentage calculation. All studies were in
accordance with the bioethics requirements. The extracts were administered at the
dose 500 mg/kg, which was determined as the effective one in the previous
experiments concerning uric acid metabolism. Diclofenac sodium as a classical COX
inhibitor, recommended for experimental research, was chosen as the reference drug.

Results. It was established that water extract of chokeberry leaves tends to
reduce the paw oedema at the periods of inflammatory process not associated with
prostaglandins mediatory role. Ethanol extract does not influence on the oedema
development, while diclofenac sodium renders a significant anti-exudative effect, and
its dynamics is in accordance with the known data about mechanism of action.

Conclusion. The results do not confirm the significant anti-inflammatory
properties of aronia leaves extracts. The tendency to oedema reduction against the
background of water extract may be increased with the dose change. The absence of
the significant influence on prostaglandins system may indirectly indicate the absence
of the significant ulcerogenic action (similar to classical NSAIDs).
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DEFINITION OF HYPOCLYCEMIC EFFECT
IN ANTIDIABETIC PLANTS GATHERING ON RATS
WITH NORMAL GLUCOSE HOMEOSTASIS
Savych A.O.
I.Ya. Horbachevsky Ternopil State Medical University, Ternopil, Ukraine
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Diabetes is global medical and social problem with epidemiological
distribution. So promising area of pharmacology is search for new antidiabetic
agents.

The purpose of this study was to determine the effective dose of antidiabetic
plants gathering for hypoglycemic effect in animals with normal glycemic status.

The level of glucose in blood samples obtained by tail vein of the animals was
determined after 1, 2 and 3 hours after introduction of plants gathering using the
glucose oxidase method with the test sets "Glucose-D" company "Filisit-Diagnosis"
(Ukraine).

For determination hypoglycemic action of plants gathering decoction was
introduced intragastric in doses of 3, 6 and 9 ml/kg to female rats with a weighing
250-300 g with normal glycemic during 3 days. The control animals received the
water. The results of research showed that blood glucose levels after 1, 2, 3 hour
when administered antidiabetic plants gathering at a dose of 3 ml/kg weight of
animals were 3.3+0.1 mmol/l, 3.3£0.1 mmol/l , 3.9+0.13 mmol/l, respectively;
introduced at 6 ml/kg — after 1 hour was 3.04+0.07 mmol/l, after 2 hour was
3.4£0.1 mmol/l, after 3 hour was 3.3+0.2 mmol/l. The dose of 9 ml/kg caused such
blood glucose levels: after 1 hour — 3.3+0.1 mmol/l, after 2 hour — 3.4+0.09 mmol/l,
after 3 hour — 3.26+0.16 mmol/l.

Therefore, the study showed that the antidiabetic plants gathering has not
hypoglycemic effects because the blood glucose level under the influence of remedy
is not change during all term of research and did not differ from the values of the
negative control. Nevertheless, the absence of hypoglycemic action under conditions
of normal glucose homeostasis is a positive fact, because possible to predict the soft
hypoglycemic effect in diabetic patients , which will reduce the dose of synthetic
hypoglycemic medicines with a combination of plants gathering and avoid the

development of undue hypoglycemic reactions (hypoglycemic coma, etc.).
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MICROELEMENT COMPOSITION OF SLENDER JON’S
WORT (HYPERICUM ELEGANS STEPH.)
Shevchenko L.O., Gaponenko V.P.
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Medicinal plants are source natural of mineral compounds. Medicinal plants
are a natural source of mineral compounds. These compounds are essential for
metabolic processes in the human body as part of the specific organic compounds
(enzymes, hormones, vitamins, etc.) and often determine their chemical and
biological activity. The main advantage of the element of the complex of medicinal
plants is a harmonious union and complete assimilation by the human body.

The purpose of this study was to investigate the microelement composition of
herb Slender Jon’s wort (Hypericum elegans Steph.).

The object of our study was to St. John's wort herb collected in different years
in the territory of the Kharkov region. Qualitative and quantitative composition of the
mineral compounds in the plant was determined by atomic emission spectroscopy of
the analyst, which is based on the complete evaporation of the substance in the
discharge arc of variable-current (excitation source - PVS-28) and the detection of
radiation-spektogra vom DFS-8. Certified standards materials were prepared on the
basis of coal powder os.ch. Administration of 7-4 dose volumes of standard solutions
of metals. Both methods identify the elements, regardless of the form in which they
are present in the samples.

The sample herb St. John's wort contains of about 18 elements, such as iron,
zinc, copper, cobalt, manganese, molybdenum, chromium, and arsenic. In the largest
amount of iron in the feed accumulate also in considerable quantities contains
manganese, chromium, aluminum, copper and silicon. The quantitative content of
toxic elements does not exceed the permissible limits.

Iron, chromium, manganese, copper, zinc, molybdenum are essential. Iron
deficiency leads to hypochromic anemia, zinc - lead to underdevelopment of the
nervous and reproductive systems, deeply connected with the problems of immune
deficiency, copper - to a violation of the elasticity of the connective tissue. Equally
important is the lack of cobalt, which plays an essential role in the homeostasis of
hematopoietic and nervous system, manganese - an integral part of enzyme systems,
participates in oxidation-reduction processes, affect the metabolism of proteins.

The data obtained elemental composition can be used to create remedies from
herbs St. John's wort with new pharmacological actions.
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MODERN TECHNOLOGY OF DEVELOPMENT TINCTURES
AND HERBAL COLLECTIONS FROM NATIVE MEDICINAL PLANTS,
WHICH HAVE A HEALING EFFECT
Toktabekova A.M., Saurzhanova M.R., Sayakova G.M.
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The purpose of our research is to develop new dosage forms - create the
collection, is used for the preparation of infusions and decoctions, the development of
the tinctures from domestic vegetable raw materials honeysuckle family
Caprifoliacea and actinide family Actinidiaceae suitable for use in medical practice.

Species and varieties of honeysuckle growing in Kazakhstan were studied. A
result of study is noted that honeysuckle Ili and honeysuckle Altai - have anti-
inflammatory, astringent, diuretic, antispasmodic and hypotensive action. Fresh
honeysuckle fruits is used as a tonic and regenerating agents. Leaves of both species
have antibacterial activity. All aboveground part (leaves, bark, stems, buds), reformed
in powder can be combined with many medicinal agents, which makes it possible to
combine and create new effective dosage forms.

The another studied medicinal plant is Actinidia, family Actinidiaceae
(Actinidiaceae), which 1s currently poorly understood. Not created and not
standardized dosage forms prepared from raw materials of the family Actinidiaceae
(Actinidiaceae), so we studied some properties of the domestic vegetable raw
materials - Actinidia, which also can be used in pharmaceutical, food and decorative
purposes. This bush vines with deciduous leaves. Actinidia - valuable fruit plants
with tasty, tender, fragrant fruit. We undertook a study of winter-hardy and early
appearance of fruit varieties of Actinidia - Actinidia kolomikta (Actinidia kolomikta)
and polygamous Actinidia (Actinidia polygama), which has successfully growing in
our region. For therapeutic purposes are used flowers, leaves, fruits and bark
Actinidia. The fruits of the plant contain large amounts of vitamin C (more than
lemon, blackcurrant or orange), carotene and other vitamins, minerals, starch,
pigments, organic acids, fiber, sugar, pectin and tannins. The high medical value to
the fruit of Actinidia is determined of glycosides and volatile, stimulating and
regulating cardiac function. Actinidia can apply as a general tonic and antiscorbutic,
as well as colds and respiratory diseases.

Therefore, knowing the properties of these plants are the subject of our first
development was the medicinal collection i.e. dosage form is a mixture of several
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kinds of dried and ground medicinal plants, sometimes the addition of essential oils.
As a raw materials were used fruits, leaves of honeysuckle, Actinidia, blackcurrant.
This mixture consist of a large amount of biologically active compounds possessing
anti-inflammatory and tonic action body. Depending on the application, to the some
collection was added essential oils, mainly coniferous.

Using the studied materials were developed tinctures on the basis of S.D.
Asfendiyarov KazNMU laboratory. The prepared tinctures are simple, derived from
one type of stuff honeysuckle and actinides and complex, consisting of a mixture of
extracts from several plants, in particular the raw material used Honeysuckle (Ili,
edible) and actinides (kolomikta, polygamous).

For the preparation of infusions were used methods: the maceration and its
some varieties, percolation, dissolution thick and dry extracts. The best way was the
last, the dissolution of thick extracts. Maceration was performed as follows: chopped
raw material of honeysuckle and actinidia with a prescribed amount of extractant
loaded in maceration tank and infused at a temperature of 20° C, stirring occasionally
for 7 days. After infusion extract was decanted and the residue was squeezed, wrung
extract was washed with a small amount of the extractant, again squeezed, wrung
extract was added to the initial fusion, after which the combined extract was adjusted
to the required volume extractant. The process was very long, there were losses.
Second method: percolation is performed by straining extractant through the plant
material to extract soluble substances in the extractant. The process is conducted in
percolators. It was also very inconvenient method. Another more suitable method
was: dissolving dense extracts in 70% ethyl alcohol. The samples were carried out on
40, 70, 90, 95% ethyl alcohol, the best was 70% ethyl alcohol, which has been used
by us for the preparation of tincture. For obtaining thick extract has been used method
of producing CO2 extraction, which is currently the most efficient extraction with a
sufficiently large preservation of biologically active compounds, as shown by our
study. In the manufacture of infusions together with technologists prepared new
formulations in the ratio of 1: 5, from thick materials honeysuckle extract and
Actinidia 70% ethyl alcohol, and then standardized the formulations.

In the Republic of Kazakhstan grows a wide variety of medicinal herbs. The
object of our study were native plants honeysuckle and actinides, using them we
developed a number of new dosage forms - drug collection and tinctures. It should be
noted that new data on the chemical nature of the biologically active compounds in
combination with modern instrumental methods of analysis, enables a new way to
draw attention to the problem of galenic production, especially tinctures, coupled
with the failure of extraction processes.

104



COMPARATIVE STUDY OF PLANTS GENERATION
OF ARCTIUM LEAVES
Tovstokora N. P., Oproshanska T. V., Khvorost O. P.
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The Arctium generation numbers twelve species but there are only tree species
in Ukraine. This is Arctium lappa, Arctium tomentosum and Arctium minor. Arctium
lappa is the most widespread species in Ukraine. The plants of these species are very
similar by morphological features, that’s why raw materials of Arctium tomentosum
and Arctium minor are often produced by the name of Arctium lappa leaves.
Therefore, studying qualitative composition and quantitative content of some groups
of biological active substances was actual in different species of Arctium leaves.

The aim of the work is comparative studying of Arctium lappa, Arctium
tomentosum and Arctium minor leaves.

Research techniques. The leaves of plants Arctium species were prepared in the
area of Vinnitsa in May-June 2014. We used test-tube reactions and chromatography
on the paper and thin layer of sorbent for preliminary research of qualitative
composition of the raw material. The quantitative content of organic acids, ascorbic
acid and sum of oxidative phenols, hydroxycinnamic acids and phlavonoids was
studied by titration method and spectrophotometry.

Results. Arctium lappa, Arctium tomentosum and Arctium minor leaves
contained sugars (positive reaction with the Feling’s reagent), free and fixed amino
acids (positive reaction with 0.2% spirit solution ningidrin before and after
hydrolysis). We identified apple, lemon, oxalic and chlorogenic acids, kempherol and
astragalin. The quantitative content of some groups of biological active substances in
different species of Arctium leaves distinguished insignificantly and made at least
0.75% of sum organic acids, 21mg% of ascorbinic acid, 5% of sum oxidative
phenols, 1.5% of sum hydroxycinnamic acids and 1.5% of phlavonoids.

Conclusions. As the result of studying of Arctium lappa, Arctium tomentosum
and Arctium minor leaves sugars, amino acids, organic acids, phenolic acids and
phlavonoids in raw materials were detected. Besides, the quantitative content of
organic acids, ascorbic acid and sum of oxidative phenols, hydroxycinnamic acids
and phlavonoids were determined. The obtained data shows that the Arctium lappa,
Arctium tomentosum and Arctium minor leaves have similar qualitative composition
and quantitative content and they may be used for saving medicinal plant raw
material “Leaves Arctium” which may widen saving base of raw material.
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White dead-nettle (Lanium album L.) is a herbaceous perennial herb of the
family Lamiaceae. White dead-nettle herb has been used in folk medicine of many
countries for a long time as an expectorant, anti-inflammatory, antispasmodic,
diuretic, hemostatic and sedative remedy.

The aim of this study was to investigate the fatty acid composition of Lamium
album L. herb dry extract, obtained by extraction with 70% ethanol.

Materials and methods.

The herb of Lamium album L. was harvested in the flowering stage in Kharkiv
region in the July of 2011.

Study of qualitative and quantitative composition of fatty acids was performed
with mass spectrometric detection. By adding the solution of boron trichloride in
methanol to the plant material methyl esters of fatty acid were obtained. Analysis of
the methyl esters were carried out using the chromatograph Agilent Technology
HP6890 GC with mass spectrometric detector 5973N. Identification of methyl esters
of fatty acids were carried out using the data of the mass spectra library NIST 05 and
Wiley 2007 with a total of more than 470000 spectra in conjunction with programs
for identification AMDIS and NIST. Calculation of the quantitative content of fatty
acids were performed by the method of the internal standard in mg/kg and percentage
of their total content.

Obtained results. As a result, in the white nettle herb dry extract 15 fatty acids
were identified, including 10 saturated (caproic, myristic, palmitic, margaric, stearic,
arachidic, heneicosylic, behenic, lignoceric and cerotic), three monounsaturated
(palmitoleic, oleic, eicos-11-enic) and two polyunsaturated (linolenic and linolenic).

The total fatty acid content in the Lamium album L. herb dry extract amounted
14621.92 mg/kg, including: saturated — 6537.97 mg/kg (44.71% of the total fatty
acids content), monounsaturated — 1958.83 mg/kg (13.40%), polyunsaturated —
6125.12 mg/kg (41.89%). Dominant fatty acids are palmitic (4442.01mg/kg),
linolenic (3425,11 mg/kg), linoleic (2700,01mg/kg) and oleic (1367,59 mg/kg).

Conclusions. In the white nettle herb dry extract 15 fatty acids were identified
by chromatography-mass spectrometry method. Investigation of the fatty acid
composition of Lamium album L. herb of Ukrainian flora was carried out for the first
time.
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POLYUNSATURATE FATTY ACIDS AS A SOURCE OF LONGEVITY
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Essential polyunsaturated fatty acids omega-3 and omega-6 are necessary to
maintain the health of all body systems, but they are not synthesized by the human
body. Sources are the products of animal and vegetable origin.

The aim of this work was to study plant sources of polyunsaturated fatty acids
(PUFA) and their application in various diseases due to the unstable economy and
rising prices on seafood.

A detailed study of the scientific literature on the topic and analysis of
medicinal plants containing polyunsaturated fatty acids methodological basis was

The preservation of health and life is impossible without omega-3 and omega-6
PUFA. Linum usitatissimum, Jaglans régia, Helidnthus annuus are the sources of
obtainig PUFA.

Flax seeds and Flaxseed oil are the main supplier of omega-3 from plant
products.

Flaxseed oil promotes activation of fibrinolysis and reduce the clotting
properties of blood, in this connection, it is recommended for use in patients with
cardiovascular disease, thrombophlebitis and varicose veins.

The presence of this oil omega-3 prevents the formation of atherosclerotic
plaques, thins the blood and, as a consequence, it is a good preventive remedy for
varicose veins.

Use of Linum_usitatissimum, you can activate a complex metabolism and for a
short time to solve the problem of overweight.

The PUFA deficiency is one cause of most mental illnesses and disorders.
Eating flax seed improves the condition in schizophrenia, depression, alcoholism,
drug abuse (especially when the syndrome), the number of violations of conduct.

Peanut butter enhances peristalsis, helps with kidney disease; lowers
cholesterol. Whole nuts are consumed with depression, insomnia and multiple
sclerosis.

Polyunsaturated fatty acids are true “medicine” for vessels, they are an

indispensable element for human life.
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Genus Artemisia L. (wormwood) is represented in the Ukrainian flora by about
30 species of herbaceous and suffrutescent plants. Many members of the genus are
studied insufficiently, so it is appropriate to study of biologically active substances
(BAS) and physiological activity of wormwoods. A. taurica Willd. grows in the
Crimea, the Caucasus and Asia Minor and used in folk medicine as anthelmintic,
antibacterial, antiprotozoal remedy and topically against warts and corns. A.
balchanorum Krasch., whose natural habitat is located in Turkmenistan, is cultivated
in the Crimea for the needs of perfume and cosmetics industries. Both of these
species belong to the subgenus Seriphidium and are phylogenetically related.

The aim of this study was to investigate the essential oils (EO) composition of
A. taurica and A. balchanorum herbs, harvested in the budding phase in the Crimea in
August of 2011.

Materials and methods. EO were obtained by microhydro-distillation method
in vials. Study of the composition of the obtained EO was performed by gas
chromatography-mass spectrometry (GC-MS) method using Agilent Technology
6890N chromatograph with 5973N mass spectrometric detector under the following
conditions: capillary chromatographic column INNOWAX: internal diameter of 0.25
mm and 30 m long; the speed of the carrier gas (helium): 1,2 ml/min; the temperature
of the injection heater: 250°C, programmable thermostat temperature from 50 to
250°C at a rate of 4°C/min. In order to identify the components the libraries of mass
spectra NIST05 and WILEY 2007 were used. For quantitative calculations the
method of internal standard (tridecane at 50 mg/1 mL) was used.

Obtained results. Quantitative yield of A.taurica EO was 0.12%,
A. balchanorum — 0.78%. In A. taurica oil a high contents of a- and pB-thujones (the
total content of over 80% of EO), 1,8-cineole, terpinen-4-ol, camphor and sabinol
were revealed. Dominate components of A. balchanorum EO along with a- and -
thujones were sesquitherpenoids vulgarone B and calarene.

Conclusions. A comparative study of A. taurica and A. balchanorum herbs EO
was carried out. It is established that oils are similar in composition, but EO of
A. balchanorum is characterized by a lower content of toxic a- and B-thujones and a
larger share of sesquiterpenoids.
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Nowadays a wide range of different herbal medicines is represented on the
pharmaceutical market. The greatest part of their production requires a large quantity
of medicinal plants. In addition manufacturing technology of these medicines doesn’t
include the allocation of the maximum number of biologically active compounds
(BAC), so the inefficient use of medicinal herbs becomes evident. That’s why
complex processing of medicinal plants is considered as the main direction to solve
this relevant problem.

There are 38 medicines that contain biologically active compounds extracted
from Salvia officinalis species at the Ukrainian pharmaceutical market. They include
the essential oil and the tincture.

For example, our pharmaceutical industry has previously produced medicine
«Salvin». «Salviny was notable due to its important anti-inflammatory and
antimicrobial properties. But acetone was needed for its production technology. And
nowadays acetone belongs to the precursors.

According to the previous researches ethyl acetate can substitute acetone in
order to obtain new medicine from the leaves of Salvia officinalis similar to «Salviny.
But there is still the significant number of phenolic BAC in wastes that remains after
the ethyl acetate extraction. That’s why further studying of its chemical composition
1s reasonable in order to create new medicines by using the complex processing
method.

To obtain the dry extract wastes of Salvia officinalis leaves, which remain after
previous ethyl acetate extraction, were poured with purified water (1:5 ratio). The
mixture was heated in a water heater and then infused during one day. The extraction
was performed twice. At the next stage the extract was purified by settling, and then
it was filtered and evaporated in the vacuum spray machine. In such wayl12-15%
yield was achieved.

To establish the qualitative composition of the obtained dry extract qualitative
reactions, paper (HRP) and thin-layer chromatography (TLC) were used as generally
accepted research methods.
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In order to determine hydroxycinnamic acids the ethyl acetate fraction of the
investigated extract was used. It was chromatographed on paper with standard
hydroxycinnamic acids samples in the following systems: I — n-butanol-acetic acid-
water (4:1:2) and II — 15% acetic acid. The resulted chromatogram was then treated
with ammonia vapor and diazoreagent.

Flavonoid compounds was discovered by HRP and TLC methods with standard
flavonoid samples in the following organic solvents: n-butanol-acetic acid-water
(4:1:2); chloroform-acetic acid-water (13:6:2); chloroform-methanol (9: 1). The
presence of this compounds group was determined by their fluorescence in UV light
before and after next chromatogram treatment: ammonia vapor, 1% aluminum
chloride alcoholic solution.

Therefore amino acids, sugars, hydroxycinnamic acids, flavonoids and tannins
were discovered in the resulted extract. Caffeic, ferulic and chlorogenic acids were
identified among hydroxycinnamic acids. And apigenin as well as luteolin 7-O-
glucoside were found out among flavonoids.

Quantitative determination of hydroxycinnamic acid derivatives, flavonoids,
polyphenolic compounds was performed using spectrophotometric method. Optical
density was measured in cuvette with a 10 mm layer thickness at spectrophotometer
Specol 1500 (Switzerland) at the appropriate wavelength. The amount of
hydroxycinnamic acids derivatives was determined at 327 nm (calculated as
chlorogenic acid). The flavonoids amount (calculated as routine) was confirmed at a
417 nm wavelength after a complex with aluminum chloride formation. Also the
amount of phenolic compounds (calculated as gallic acid) was found out at 270 nm
wavelength.

All experiments were repeated at least five times for statistical significance.

As a result, it was discovered that the dry extract from the Salvia officinalis
leaves obtained by the complex processing contains such amounts of BAC:
hydroxycinnamic acids — 5.5%, flavonoids — 6.61%, phenolic compounds — 32.49%.

Thus, our research demonstrated significant prospects of the complex
processing of Salvia officinalis leaves in order to obtain new anti-inflammatory and
antimicrobial herbal medicines similar to «Salvin». Such complex processing not
only helps to solve the problem of medicinal herbs misuse, but also considerably
improves the production technology of the herbal medicines.

The experimentally discovered data will be the basement for further
standardization of Salvia officinalis dry extract obtained using the complex
processing.
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QUALITATIVE COMPOSITION AND QUANTITATIVE CONTENT
OF MACRO- AND MICROELEMENTS IN PLANT RAW MATERIALS
OF PLANTS OF HEMEROCALLIS L. GENUS
Zarichanska O.V.

Vinnytsya National M.I. Pirogov Memorial Medical University,
Vinnytsya, Ukraine
lena.zarichanska@yandex.ua

The aim of research. Investigation and analysis of macro- and microelements
of plant raw materials of two prospective species of Hemerocallis L. genus and
determination of the content of total ash were the aim of the research. Biological
effects of the preparations of plant origin are realizing over the chemical constituents
of plant raw material at the base of which they are made; macro- and microelements
have some significance in the development of such effects. Some plants are able to
accumulate certain elements, because of that investigation of elementary composition
of plant raw material is necessary in it’s phytochemical analyzing. Modified roots,
flowers and leaves of daylilies are used in Oriental systems of folk medicine for the
treatment of skin diseases, liver’s and pancreas’ diseases, as sedative and anti-
inflammatory remedies. In Ukraine the plant raw materials of daylilies are studied
insufficiently and the potential value of such herbal materials is not employed in
medicine.

Materials and methods. The object of research is the study of content of
macro- and microelements in modified roots, flowers and leaves of orange daylily
(Hemerocallis fulva L.) and hybrid daylily (Hemerocallis hybrida var. “Stella de
Oro”) and determination of total ash content in such objects. Dry raw materials were
ground, dried to the constant weight; the sample was prepared by mineralization and
acidic hydrolysis. Determination of the content of macro- and microelements was
carried out with atomic absorption spectrophotometry based on absorption of
resonance radiation by free atoms of chemical elements by passing the beam of light
through a layer of atomic fume.

Results. Qualitative composition and quantitative content of macro- and
microelements and total ash content have been investigated in modified roots, flowers
and leaves of orange daylily (Hemerocallis fulva L.) (ODMR, ODF, ODL
respectively) and hybrid daylily (Hemerocallis hybrida var. “Stella de Oro”) (HDMR,
HDF, HDL respectively). Five macroelements (sodium, potassium, calcium,
magnesium, phosphor) and seven microelements (iron, cooper, zinc, manganese,
nickel, cadmium, selenium) have been identified and their quantitative content has
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been determined. Total ash content has been determined. Results are displayed in the
following table.

Table.

Total ash content, qualitative composition and quantitative content of macro-

and microelements in the investigated plant raw materials

Elements Plant raw materials
ODMR | HDMR | ODF HDF ODL HDL
Total ash content,%
Ash | 36 | 91 | 55 5.6 7,0 8,5
Macroelements content, mg/kg
Na 481 815 672 1523 1523 1582
K 2007 1757 7862 10513 6462 15597
Ca 941 913 1426 1493 6815 5982
Mg 713 633 2017 2304 3767 4274
P 2335 2291 2791 3969 2546 88
Microelements content, mg/kg
Fe 41 36 39 44 63 20,6
Cu 15,8 3.8 11,2 21,7 15,6 6,5
Zn 6,7 5,7 13,4 11,5 3,2 24
Mn 6 53 15 16 17 24
Ni 0,38 0,25 — — — —
Cd 0,062 0,054 0,17 0,072 0,17 0,14
Se 2,26 4,05 1,94 1,21 1,94 4,05

Ash content does not exceed permissible limits for the relevant types of plant
raw materials. High content of potassium, sodium, magnesium, phosphor and calcium
should be noted. The content of potassium is significantly higher than sodium in all
samples of raw materials. Leaves of both daylilies species are characterized by the
high content of calcium and iron, flowers — by the high content of zinc. Hybrid
daylily modified roots contain a considerable amount of selenium possessing
significant antioxidant properties and it’s regular intake is necessary. A small nickel
content has been found in underground organs of both species of daylilies.

Conclusions. Macro- and microelement content of modified roots, flowers and
leaves of orange daylily (Hemerocallis fulva L.) and hybrid daylily (Hemerocallis
hybrida var. “Stella de Oro”) have been investigated for the first time. The presence
and qualitative content of the twelve elements have been determined, five macro- and
seven microelements among them. Among macroelements potassium predominates in
all types of raw materials; also considerable content of phosphorus has been
determined; among microelements relatively high content of iron has been
determined. The obtained results indicate the expediency of investigation of plants of
Hemerocallis L. genus as perspective medicinal plants.
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SECTION Ne 3

THE STANDARDIZATION OF MEDICINES.
PHARMACEUTICAL AND CHEMICAL-TOXICOLOGICAL
ANALYSIS
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THE STUDY OF LINEARITY OF SPECTROPHOTOMETRIC
QUANTITATIVE DETERMINATION BY SPECIFIC ABSORBANCE
OF RIBOFLAVIN
Abbas Saif Ali, Taran S.G., Ievtifieieva O.A., Proskurina K.I.

The National University of Pharmacy, Kharkiv, Ukraine
anchem(@ukrfa.kharkov.ua

The chemical structure of riboflavin (6,7-dimethyl-9-(D-1-rybityl)-
1zoalloksazyn) allows to quantitatively determine the substance by the following
methods: spectrophotometry, photocolorimetry, fluorymetry, alkalimetry.

Today new methods of quality control for riboflavin methods have been
developing: HPLC, electrophoretic extraction, voltammetric. In pharmacopoeial
analysis for quantitative determination of riboflavin in substance European
Pharmacopoeia, The State Pharmacopoeia of Ukraine (SPhU), the British
Pharmacopoeia proposes absorption spectrophotometry method according to the
specific absorbance. According to the SPhU, quantitative determination of riboflavin
in substance is produced by the spectrophotometry method according to the specific
absorbance in a buffer solution at a wavelength of 444 nm. Riboflavin content is
calculated using the specific absorption, which is equal to 328.

The aim of our work is to study the linearity parameters of method of
quantitative determination of riboflavin by the spectrophotometry method by specific
absorbance in order to standardize procedures for analysis by the specific absorbance.

The study of linearity was performed at 9 points. The values used for

calculations (C,,, and A4,,,) are calculated by the formulas:

C,,n =lm,,, - (100 = LOD)]- Dil - (Cont ,, 1100), Aupn = Aigy = C -
Due to the fact that the concentrations and analytical signals are advisable to
give in normalized coordinates, the following values were calculated:
Xi(%)=100-C/Com, Yi(%0)=100-A/A,om, Zi(%6)=100-Y/X..
The plot of linear dependence of Y; from X; (Y =56 -X +a) was built, it is

shown in Figure.
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Fig. The plot of dependence of the absorbance on the concentration of riboflavin

in normalized coordinates.

The calculation of parameters of linear dependence was performed by the
least square method. The calculated statistical values b, s, a, s, RSDy and r - are
shown in Table.

Value | Significance | Criteria (for tolerances 97-103%, the Conclusion
number of points 9)

b 0.9783 - -

Sp 0.0057 - -

a statistical insignificance
a<t(95%,g-2)-s,=1.89-5s,. not corresponds
=1.89-0.5774=1.09%

2.8368 practical insignificance
‘%A‘ <maxd,=0.71-max 4,,. not corresponds
=0.71-3=2.13%
max a = 4.39% corresponds
Sy 0.5774 - -
RSD, 0.2218 RSD, =1.12 corresponds
r 1.0000 min R*=0.99331 corresponds

The table shows that the requirements for the parameters of linear
dependence are performed. The free member of the linear dependence a slight
exceeded the criterion of practical uncertainty, so it can be neglected, considering that

the general requirements of acceptability are executed (2.84% =4.39% = maxa.).
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DEVELOPMENT OF THE NON-AQUEOUS ALKALIMETRIC METHOD
OF THE QUANTIFICATION OF METHYL 1-ALLYL-4-HYDROXY-
2,2-DIOXO0-1H-2A%1-BENZOTHIAZINE-3-CARBOXYLATE
Al-Banaa Husam, Alexeeva T.V., Petrushova L.O., Ukrainets I. V.

The National University of Pharmacy, Kharkiv, Ukraine.
dika-11 @yandex.ru

Pains of various origin and pain syndromes occur so often as it is difficult to
find a person among the world population that does not know this feeling. Hence it is
not surprising that pain-killers are among the most popular and often used drugs. The
drug arsenal of this pharmacological group that is available in modern medicine is
exceedingly wide. However, even under such conditions the appropriate pain relief is
not always successful. That is why to create new high-performance and low-toxic
medicines that have analgesic activity range of 1-R-4-hydroxy-2,2-dioxo-1H-21%,1-
benzothiazine-3-carboxylates was synthesized. The highest analgesic activity among
the obtained substances methyl 1-allyl-4-hydroxy-2,2-dioxo-1H-2°,1-benzothiazine-
3-carboxylate revealed, the analgesic effect of which (+71.1%) exceeded that of all
the reference compounds (piroxicam, diclofenac and ketorolac) used in the
experiment. Therefore one of the important tasks of our study was to develop a
method for the quantitative determination of the most active compound. Based on the
chemical properties of the obtained compound we have chosen the method of non-

aqueous alkalimetric titration.

OH "
CO,CH, ?
X CO,CH,
X
_S=0 n NN op- DMFA
\ ~S - S=0 - NN
NHO 2 NH/\(‘) g N 4o

Titration was carried out in a non-aqueous solvent medium of dimethylformamide
(DMFA), universal organic solvent. As a titrant tetrabutylammonium hydroxide in 2-
propanol was used, the endpoint is determined potentiometrically.

The results were subjected to quantitative determination of the statistical

processing. The sample can be called reliable if options included in it are not
burdened blunder.
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COMPOUNDING PREPARATION SYRUPS
AND THEIR STANDARDISATION
Alfred-Ugbenbo D., Nechiporenko N.A., Zdoryk O.A.
The National University of Pharmacy, Kharkiv, Ukraine
oleksandr zdoryk@ukr.net

Compounding pharmacists around the world are faced with the demand for a
novel pediatric preparation. The manufactured market of medicines in Ukraine for
pediatric patients is smaller than market for adults. Most of the medicines for
treatment of children have not been clinically studied in the pediatric population. In
this case, extemporaneously prepared medicines with new effective active ingredients
can help to meet the unique needs of the pediatric patient. Infants and children prefer
sweet tastes and do not want to take the bitter preparations. Extemporaneously
prepared syrups are promising dosage forms for use in pediatrics.

Syrups are thick, clear liquid, containing one or more active substances
dissolved in water, usually sugars or sweeteners. Syrups are used for dissolving,
suspending or emulsifying of the active pharmaceutical ingredients, appropriate
medicinal forms formation, for easy use and dosage to give a pleasant taste and
aroma. Usually, sucrose, glucose, fructose, aspartame, saccharin etc. are used for
preparation of syrups bases. For preparation of complex syrups bases other agents are
used as dextrose, sorbitol, mannitol, xylose.

There are no official flavored/sweetened vehicles for compounding
preparations in the State Pharmacopoeia of Ukraine, but list of them are given in
USP/NF. For example: sorbitol solution is a water solution containing D-sorbitol;
suspension structured vehicle contains potassium sorbate, xanthan gum, anhydrous
citric acid, sucrose, and purified water; sugar-free suspension structured vehicle
contains xanthan gum, saccharin sodium, potassium sorbate, citric acid, sorbitol,
mannitol, glycerin, and purified water; simple syrup contains sucrose and purified
water and others. The main questions for compounding pharmacies are
standardization and proving of stability of vehicles which prepared for stock and after
preparation of the dosage form. Presumably all of these vehicles are generally self-
preserving as long as the sugars concentration is maintained at a sufficiently high
level. But in spite of this, pharmacists need with documented stability studies to
prove the terms and conditions of storage for the possibility of syrups stock
preparation and further use when compounding. The evaluation should include
appearance, clarity for solutions, color, odor, assay, degradation products, pH,
viscosity, preservative content, and microbial limits.
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QUANTITATIVE DETERMINATION OF CAROTENOIDS
IN THE CO,-EXTRACT OF PLANTAGO MAJOR
Alimova U.S., Ustenova G.O., Dilbarhanov R.D.
Kazakh National Medical University named after S.D. Asfendiyarov,
Almaty, Kazakhstan
Yudina Y.V., Grudko V.A., Bevz N.Y.
The National University of Pharmacy, Kharkiv, Ukraine
Earth uv.a_(@mail.ru

One of the main priorities for the development of the pharmaceutical industry
of the Kazakhstan Republic is the development and introduction of original domestic
substances from medicinal plants and drugs based on them.

Promising targets of modern herbal medicine are reperesentatives of the genus
Plantago L. family Plantaginaceae Juss. Preparations of Plantago major leaves have
anti-inflammatory, antimicrobial, antioxidant and hypolipidemic activity. Currently,
the most studied biologically active substances of Plantago major are from the group
of polysaccharides. In this regard, it was of interest to identify and study the
lipophilic fraction BAS of plantain leaves.

We obtained a CO, - extract of Plantago major, for which standardization is a
prerequisite to study the complex of biologically active substances contained in it.

By TLC in the solvent system hexane: acetone (8: 2) it was found that solution
of CO,; - plantain extract in hexane in the chromatogram is characterized by the
presence of at least three yellow spots, one of which corresponds to a spot of standard
B-carotene. Therefore, we carried out a further quantitative content analysis of the
amount of carotenoids in this extract. Determination was conducted for CO,- extract
solution in hexane waybread spectrophotometrically at 450 nm. As a compensation
solution was used hexane. Content of total carotenoids calculated in two ways - by
the standard, which is used as B-carotene, and external standard method - solution of
potassium dichromate.

As a result of studies, it was found that the total content of carotenoids in CO,-
Plantago major extract is not less than 0.70%. The results of this work will be used

futher in the development of formulations based on CO, extract.
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DEVELOPMENT OF PHOTOCOLORIMETRIC METHOD
OF SULPHACETAMIDE SODIUM QUANTIFICATION
Bayat Samaneh, Taran K.A.

The National University of Pharmacy, Kharkiv, Ukraine
kate.taran@gmail.com

The research related to the development of efficient and cost-effective methods
of analysis of medicinal substances is carried out at the Department of
Pharmaceutical Chemistry of National University of Pharmacy. This work is devoted
to quantification of sodium sulphacetamide which is a representative of group of
sulphonamides of antimicrobial action and is widely used nowadays as an
antimicrobial agent for the treatment of eye diseases. The sodium sulfacetamide eye
drops of industrial preparation contain sodium thiosulphate as an excipient.

For the assay of sulphacetamide sodium the method of nitritometry is used
most often in spite of the fact that this method has certain disadvantages such as the
needed reduced temperature, the low speed of titration, and the complicated
determination of the end-point. The presence of excipients may prevent the proper
quantification of the main substance.

The target of our investigation was to develop a new practical method for the
quantification of sodium sulphacetamide that can be used both for the assay of this
substance and medicinal forms containing it.

We suggested the method of photocolorimetric determination of sodium
sulphacetamide based on the measurement of absorbance of the coloured complex
obtained as a result of interaction of sodium sulfacetamide with sodium nitroprusside
alkaline solution and hydrogen peroxide solution. The obtained complex has a green
coloration and absorbs in the range 590-700 nm.

The determinations were carried out by the method of standard using the
photocolorimeter with the orange color filter.

The validation studies of the suggested method were carried out. They showed
good precision and accuracy of its results, which makes it suitable for the quality
control of medicines.

The possibility of quantitative determination of sodium sulphacetamide in eye
drops was checked. It was shown that the presence of the excipient does not affect the
results of determination of the active ingredient.

The method of photocolorimetric determination of sodium sulfacetamide based
on the reaction with sodium nitroprusside alkaline solution can be recommended for
the quantitative analysis of sodium sulfacetamide in the substance and in eye drops.
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DEVELOPMENT AND VALIDATION OF THE METHODS OF CAPTOPRIL
SPECTROPHOTOMETRIC DETERMINATION IN BLOOD
BY THE REACTION WITH THE ELLMAN REAGENT
Bdaiwi Hussein Raisan, Klimenko L. Yu., Perekhoda L. O., Showkova Z. V.
The National University of Pharmacy, Kharkiv, Ukraine
info@anchem.nuph.edu.ua

The purpose of our paper is developing the set of methods of captopril
quantitative determination in blood using different procedures of sample preparation
based on spectrophotometric method by the reaction with the Ellman reagent, carrying
out validation of the offered methods and choosing the optimal procedure of sample
preparation provided effective captopril isolation from blood and low content of co-
extracted substances in the obtained extracts at the minimum value of the method
uncertainty.

The design of experiment on development of methods is presented on the
scheme.

( blood (20.00 m) )

@ acidifying by the 0.1 mole/I HCI solution to pH = 2
(by the universal indicator paper)

double maceration with amphiphylic solvent
(20.00 ml) for 1 hour

(CH3).CHOH CH30N CHsOH
v
filtering,
( aqueous layer }_@ salting-out by the (NH4)2SO4 saturated solution
v

(@ organic extract (50.0 ml)

@ 2/5 parts of the obtained extract (20.00 ml) are evaporated using water bath
at the temperature of 80°C to complete removal of organic layer

v
@ +20.00 ml of the phosphate buffer solution with pH = 8
+10.00 ml of the Ellman reagent

v
absorbance measuring
@ C-46; A =410 nm; /= 10 mm
the compensation solution:
20.00 ml of the phosphate buffer solution with pH =8 + 10.00 ml of the Ellman reagent

U UUN

For captopril determination the spectrophotometric method based on the
photometric reaction with the Ellman reagent at pH = 8 has been developed by us.
In the present paper it has been suggested to carry out captopril isolation from
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blood by its maceration with amphiphylic solvents and subsequent separation of
organic layer under the conditions of aqueous phase saturation by electrolyte for
increasing the efficiency. Such amphiphylic solvents as methanol, isopropanol and
acetonitrile were used in the experiment; ammonium sulphate was applied as
electrolyte for saturation of aqueous phase; isolation was carried out in the acid
medium (pH = 2).

Thus, the development of the set of methods of captopril determination in blood
using the method of spectrophotometry by the reaction with the Ellman reagent has
been become the result of this stage of investigations; the methods differ by the
procedures of sample preparation.

For choosing the optimal methods of captopril determination in blood we carried
out their validation by such parameters as specificity, recovery, linearity, accuracy,
repeatability and intermediate precision.

The methods validation was carried out at the first stage using model solutions —
the results of validation allow to point to the conclusion about acceptable linearity,
accuracy and repeatability of the method of captopril quantitative determination by
the method of spectrophotometry by the reaction with the Ellman reagent.

The results of specificity study show that carrying out captopril isolation from
blood using amphiphylic solvents provides low contribution of biological matrix
components into the absorbance of the sample to be analysed. It is possible to point to
the conclusion about high efficiency of captopril isolation from blood — not less than
90% — by the results of recovery study. The method with acetonitrile application is
characterized by the best extraction efficiency.

The values of reproducibility for recovery and blank-samples absorbance satisfy
the acceptability criteria for all variants of the methods. The absorbance values
obtained for the blank-solutions are the evidence of the correct choice of sample
preparation procedure for all considered cases.

On the whole, all examined methods are characterized by the acceptable
parameters of linearity, accuracy and precision, and the obtained data are the evidence
of application possibility of the developed methods for captopril spectrophotometric
determination in blood by the reaction with the Ellman reagent.

Thus, we have developed the set of spectrophotometric methods of captopril
quantitative determination in blood by the reaction with the Ellman reagent using
amphiphylic solvents (isopropanol, acetonitrile, methanol) for analyte isolation from
matrix under the conditions of aqueous phase saturation by ammonium sulphate.
Acetonitrile application in the acid medium (pH = 2) is optimal — contribution of
matrix components into the absorbance of the sample to be analysed does not exceed
10%, extraction efficiency is ~97%.
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CEPHALEXIN SULFOXIDE OSCILLOPOLAROGRAPHIC
QUANTITATIVE DETERMINATION USING POTASSIUM
HYDROGENPEROXOMONOSULFATE
Blazheevskyy M.Ye, Labuzova Yu.Yu.

The National University of Pharmacy, Kharkiv, Ukraine
88yuyu@mail.ru

Cephalexin monohydrate is a derivate of amynodesacetoxycephalosporane
acid, belongs to B-lactamic antibiotics of the I generation with a wide range of
pharmacological activity. Cephalexin has a great Gram-negative and Gram-positive
antimicrobial properties. It is produced in gelatin capsules and in the form of
suspension. The aim of this work research is the development of a simple, rapid, and
costeffective method for the determination of cephalexin in neat substances and
powders by the preliminary oxidation of cephalexin in weakly acidic media to
respective S-oxide, followed by its quantification by oscillographic polarography.

We used a cephalexin substance meeting the requirements of GFU with the
concentration of the titular material 100.9% The oxidant was Oxone®, i.e., a triple

potassium salt of Caro’s acid, 2KHSOs - KHSO, - K,SO, (Acros Organics). Its
active ingredient was the potassium hydrogen salt of peroxomonosulfuric acid,
KHSOs. The choice of the reagent was determined by its rather high oxidative
capacity, E’ = 1.84 V, easy availlability, and satisfactory solubility in water, and also
by sufficiently high stability in use and storage.

Working solutions of cephalexin and potassium peroxomonosulfate were
prepared by diluting stock solutions with twice-distilled water.

Polarograms were recorded in a 0.03 M supporting acetate buffer solution with

pH 4.0. To prepare it, 20.4 g of CH;COONa - 3H,0 of chemically pure grade were
dissolved in 50 mL of twice-distilled water, and pH 4.0 was set using 0.1 M HCI; the
mixture was diluted to 500 mL with twice-distilled water and stirred carefully

The calibration plot was obtained. The relation of current I, uA, at —0.800 V to
the concentration of cephalexin c, M, was approximated by the equation I = (1.55 +
0.1) - 10% + (0.04 + 0.01), r = 0.996. The plot is linear in the range (1-10) - 10~ M.
This made possible the further determination by a refference method.

Cephalexin S-oxide in the reaction under study forms through an electrophilic
attack of the B-oxygen atom in the peroxide group of the peroxoacid to sulfur within
1 min, i.e., the time of observation. The scheme of cephalexin oxidation by potassium
peroxomonosulfate to give the respective S-oxide is presented below.
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As was found, the redox reaction proceeds commpletely and
stoichiometrically, 1 mol of KHSOs is consumed per 1 mol of the substance. Three
peaks were recorded in the cathodic branch of the voltammograms of solutions: at —
0.485 V (average sharp), at —0.800 V (average smooth), and —1.120 V (small smooth,
Fig. 1). Considerable changes in peak height at —0.800 V was observed with changes
in cephalexin concentration. It was chosen for analytical purposes.

RNH S ] RNH 4
‘r HSOS , H+ ‘(

7 N A N
0 CH o’ 2 cH

CO,H COH

3 3

Scheme. Cephalexin oxidation using potassium hydrogenperoxomosulfate

Fig. 1. An oscillographic polarogram of cephalexin S-oxide prepared by the
reaction of cephalexin with potasssium peroxomonosulfate.
The data of determining cephalexin in the neat substance are given in the table.

Table. Results of cephalexin quantitative determination in the form of its S-
oxide using potassium hydrogenperoxomonosulfate as analytical reagent

Added, neat substance, g Cephalexin found, Metrological characteristics
Ci16H17N304S (P=0.95;n=Y5)
g %
0.3551 102.22 X =0.3428 (98.70%)*
0.3474 100.00 | S=+1.07-10"
0.3654 0.3358 96.66 Sz =+4.79-107
(100.9%0%)* 0.3474 100.00 AX =+1.33-107
0.3281 94.44 RSD =3.12%
€ =13.88 %; 6 =-0.46%

As is shown, in the determination of 5 10° M cephalexin in the substance,
RSD was 3% at the accuracy errors & = -0.46 %.
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NIFEDIPINE CHEMILUMINESCENCE QUANTITATIVE
DETERMINATION IN PHARMACEUTICAL PREPARATIONS
Bondarenko N.Yu.

The National University of Pharmacy, Kharkiv, Ukraine
tropikana2003 @ukr.net

Nifedipine (V) (3,5-pyridinedicarboxylic acid, 1,4-dihydro-2,6-dimethyl-4-(2-
nitrophenyl)-dimethyl ester) is the main representative of antagonists of
dihydropyridine calcium channel blocker.

The intensive literature survey revealed the NV can be quantitatively determined
using ceriometric method, HPLC, voltammetric, polarography and UV-
spectrophotometric methods. The analytical system H>L - N - H,0, was proposed for
quantitative determination of N using chemiluminescence (ChL) method in pure
substance and pharmaceutical preparations, where /V is the activator of ChL. The ChL
occurrence was studied in discrete mode, measurements were performed by
photoelectric method. The maximal value of (Ic,) ChL intensity was chosen as
analytical response.

The Nifedipine pure substance, that meets the BPh requirements, and
pharmaceutical preparations that contain Nifedipine: tablets “Phenihydin-Zdorovye”
produced by OOO “Zdorovye” Pharmaceutical Company, Ukraine, 10 mg of active
substance and “Nifedipine” tablets produced by ,,Actavis”, Bulgaria were used. All
standard solutions were prepared using Hillenbrand method. The intensity of
chemiluminescence was measured in conditional units (c.u.) on the device with
photoelectric multiplier FEU-84-A, using measurement of low currents IMT-0.5 and
quick-acting (time constant 0.1 s) automatic potentiometer.

The performed experiments revealed that the following mixing order
when H,0; solution is the last is optimal for ChL activation in the system H,L - N -
H,0,. Optimal reagents concentrations are: ¢(NaOH) = 0.03 mol L™, ¢(H,0,) = 0.3
%, c(H>L) = 1:10* mol L™". The Icy (c.u.) against N (mol L_l) concentration linear
dependence was observed in the concentration range (1-10)-10° mol L. Calibration
graph equation is Jcn = 2.96:10% + 0.61 (» = 0.998). N quantitative determination in
pharmaceutical preparations was performed by the method of standards using linear
parts of mentioned before /¢, concentration dependence.

So, the selective procedures of quantitative determination of Nifedipine in pure
substance and tablets were developed by the chemiluminescence method of luminol
reaction activation effect. While N 5.575-10° mol L' determination in model
solutions of pure substance by the activation method RSD = 3.9% (n = 5, P=0.95),
LOO=2ngmL".
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SOME QUESTIONS OF STANDARDIZATION OF ANTIMICROBIAL
ACTIVITY OF EXTRACTS FROM PLANTS
N.N. Boyko, A.L. Zaytsev, L.V. Nefedova, T.P. Osolodchenko*
The National University of Pharmacy, Kharkiv, Ukraine
*State Institution I.I. Mechnikov Institute of Microbiology and Immunology
of the National Academy of Medical Sciences of Ukraine, Kharkiv, Ukraine.
Boykoniknik@gmail.com

At the moment, there are still many blind spots in the field of standardization
of herbal remedies, including those having antimicrobial activity. In normative
documents of Ukraine, Europe, the United States, there is no assessment and
evaluation criteria for antimicrobial activity testing of commercially available
remedies, both synthetic and herbal ones, which certainly is a significant gap in
standardization of antimicrobials.

The purpose of the research is to check antimicrobial activity of some natural
and synthetic materials, and make the conclusion about the possibility of their use as
a standard for testing of antimicrobial activity of herbal remedies.

Materials and methods. Substances of different groups have been selected for
study purposes: flavonoids, tannins, alkaloids, triterpenes, anthraquinones,
naphthoquinones, simple phenols, and xanthones. Antimicrobial activity of drugs has
been determined by the diffusion method of "wells" with diameter of microorganism
growth delay zone. In order to evaluate antimicrobial activity of the formulations, the
following six test strains of microorganisms have been used: Staphylococcus aureus
ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Proteus vulgaris ATCC 4636, Bacillus subtilis ATCC 6633, and Candida albicans
ATCC 885/653.

Results and discussion. Below there are the comparison results of antimicrobial
activity of substances in order of descending. The following alcohol-aqueous
solutions demonstrated medium-range antimicrobial activity: fluorescein 0.1% wt.;
quinine 1.0% wt.; tannin 0.5% wt.; Alizarin 0.1% wt.; menadioni natrii bisulfis 1.0%

vol.; and Vinpocetine 0.5% vol. The following alcohol-aqueous solutions showed
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weak activity: glycyram 0.5% wt.; platyphyllin 0.2% vol.; gallic acid 0.5% wt.;
Atropine 0.5% wt.; and papaverine 0.5% wt. The following alcohol-aqueous
solutions demonstrated low activity: scopolamine 0.5% wt.; routine 0.5% wt.;
baicalin 0.1% wt.; baicalein 0.5% wt.; quercetin 0.1% wt.; and escin 0.1% vol.

As it can be seen, the most active of the alcohol-aqueous solutions studied are
fluorescein (a representative of synthetic xanthones) and alizarin (a representative of
synthetic anthraquinones) at a concentration of 0.1 % wt., followed by the solutions
of tannin (a tannin representative) and vinpocetine (alkaloid) at a concentration of
0.5% wt., then the solutions of quinine (alkaloid) and menadioni natrii bisulfis (a
representative of synthetic naphthoquinones) at a concentration of 1.0%wt., solutions
of platyphyllin (alkaloid), glycyram (triterpene saponins), gallic acid (simple phenol),
atropine, and papaverine (alkaloids) are promising, if the concentration of solutions
of these substances is not less than 1.0% wt.

These data show that plant extracts, in which concentration of these substances
1s equal to or larger than those indicated above, will have middle-range antimicrobial
activity, which may be indicative of their antimicrobial potential.

In general, solutions with a concentration of the substance to be 1.0 % wt., but
not less than 0.1 % wt, may be selected as a standard for antimicrobial activity.

Data of our research can be used not only for standardization of extracts by the
diffusion method of "wells", but also, in the long term, by combining thin-layer
chromatography and microbiological diffusion method in serial - bioautographic
method of analysis. This will identify the specific substance exhibiting antimicrobial
activity in the extract and standardize it exactly according to it.

However, realization of this method requires a lot of research to identify
optimal parameters of the process of analysis conducting, both as for
chromatographic conditions and microbiological conditions.

Conclusions. Antimicrobial activity of several classes of compounds has been
investigated. The most active antimicrobial agents have been selected. The prospects
of combination of chromatographic and microbiological methods of analysis in the

analysis of integrated drugs from plants have been demonstrated.
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TETRACYCLINE HYDROCHLORIDE AND METAL SALTS
INTERACTION RESEARCH
Dobrova A.O., Golovchenko O.S., Sidorenko L.V., Georgiyants V.A.
The National University of Pharmacy, Kharkiv, Ukraine
dobronutka@mail.ru

Antibiotic tetracycline is well known in a pharmacotherapy as an organic
ligand, which can form chelate complexes with metal ions. But it can be assumed,
that the process of forming complexes can be different and depends on a ratio of
antibiotic and metal salts or an antibiotic's concentration.

Considering mentioned above, the purpose of the research was to study
tetracycline hydrochloride and MgSO,, CaCl,, FeSO4 FeCl;, Aly(SOy); salts
interactions in different proportions. The research was carried out using absorbance
spectrophotometry methods in the UV part of the spectrum, where the absorbance of
tetracycline hydrochloride and its metal salts complexes were measured in
proportions 1:1, 1:2, 1:3, 1:4, 1:5. The solution of tetracycline hydrochloride in
concentration 0,2M was used as a standard solution. All experiments were conducted
in the purified water medium.

Comparing the parameters of spectra we can assess following positions: the
character of spectra was not changed; absorbance intensity was changed for all
samples except magnesia sulfate, in all their ratios. In complexes tetracycline
hydrochloride with aluminum sulfate the shift of absorbance maximums for all
concentrations was observed, compared with the pure solution of substance. The
direct proportion between increasing of the tetracycline hydrochloride and metal salts
ratio and absorbance intensity difference was observed.

In terms of the results obtained in experimental conditions, we may conjecture
that the complexes with tetracycline hydrochloride and metal salts are forming since
the 1:1 ratio and their stability might be decreasing according to the decreasing
proportion.

As a conclusion we can assume that the interaction of tetracycline
hydrochloride can be stronger with some salts and weaker with another. We can't still
exactly say where is the lower and where is the upper limit and how it interconnected
with the strength of these complexes. And in what limits the interaction between the
tetracycline hydrochloride and metal ions can affect the pharmacokinetics and
bioavailability of the medication. Therefore our study will carried out using another
methodics.
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DEVELOPMENT AND VALIDATION OF TANDEM
UV-SPECTROPHOTOMETRIC/EXTRACTION-PHOTOMETRIC
PROCEDURE OF ZOPICLONE QUANTITATIVE DETERMINATION
Fotesko K. A., Novitsky A. 1., Klimenko L. Yu., Mykytenko O. Ye.

The National University of Pharmacy, Kharkiv, Ukraine
info@anchem.nuph.edu.ua

Realization procedure of toxicological examinations requires to give the results
of analyte content determination in the sample obtained with the help of at least two
methods of analysis, which are based on different principles. Therefore elaboration of
so-called tandem procedures allowed to carry out substance determination in
the same sample simultaneously by means of two methods of analysis is actual.

The purpose of our paper is development and validation of tandem
UV-spectrophotometric/extraction-photometric procedure of zopiclone quantitative
determination.

The extraction-photometric procedure of zopiclone quantitative determination
using acid dye methyl orange was described before — methyl orange in the acid
medium formed ionic associates with zopiclone, which were extracted by chloroform.
Under these conditions the chloroform layer becomes yellow — for increasing colour
intensity and method sensitivity the obtained ionic associates are decomposed by
adding sulphuric acid solution in absolute ethanol to their chloroform solutions and
intensive pink colour related to liberating free methyl orange appears. The amount of
methyl orange is equivalent to the amount of zopiclone in ionic associates under these
conditions.

On the first stage of our researches we have modified the described procedure
in the way of increasing the volumes of solutions in such a manner that it is possible
to measure them with greater exactness that must considerably decrease the total
uncertainty of the procedure of analysis.

On the second stage we have carried out validation of the modified procedure
in the variant of the method of calibration curve using model solutions with the
purpose of confirmation of its applicability for quantitative determination of
zopiclone in biological liquids — the offered modified procedure is characterized by
satisfactory accuracy and unsatisfactory linearity and precision for all variants of
range of the methods application.

From our point of view, unsatisfactory linearity and precision of the procedure
are connected, firstly, with application of photoelectrocolorimeter for absorbance
measuring, and, secondly, with preparation of the solutions with application of
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volatile solvent — chloroform.

With the purpose of leveling the specified defects we have developed tandem
UV-spectrophotometric/extraction-photometric procedure according to the presented
scheme.

the solution to be analysed (10.0 ml)

v

+ 0.02% methyl orange solution (5.00 ml)
+ acetic buffer solution with pH = 4,6 (10.00 ml)
+ CHClI3(20.00 ml)
shaking for 5 minutes

v

chloroform layer

v
+ 0.1 mole/l HCI solution (10.00 ml)
shaking for 5 minutes

v

aqueous layer
absorbance measuring

C®-46; A = 304 nm, 540 nm; /=10 mm
the compensation solution — 0.1 mole/l HCI solution

TN YOCNYNCY /7 YN ()
NN A A

I. e. it 1s suggested by us to carry out decomposition of ionic associates and
reextraction of methyl orange and zopiclone in 0.1 mole/l hydrochloric acid solution
simultaneously and to measure the absorbance of methyl orange and zopiclone in
the obtained aqueous solution by spectrophotometer.

We have carried out validation of the offered tandem procedure in the variant
of the method of calibration curve using model solutions. The obtained data specify
that the offered tandem procedure of zopiclone quantitative determination is
characterized by satisfactory linearity, accuracy and precision for all variants of range
of the methods application and for both variants of the used wave length that makes it
suitable for development of procedures of zopiclone quantitative determination in
biological liquids.

It is necessary to point that the offered procedure allows to determine
simultaneously zopiclone both by its own absorbance in UV-range of spectrum and
by absorbance of methyl orange in visible range of spectrum that provides additional
reliability of analysis and satisfies the requirements to researches realization in
chemical and toxicological analysis — determination should be carried out with the
help of at least two methods of analysis, which are based on different principles.
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ASSESSMENT OF THE POSSIBILITY OF DEVELOPING
A NEW METHOD FOR QUANTITATIVE DETERMINATION
OF PREDNISOLONE IN OINTMENT
Kirdan V.T., Ganieva O.M., Proskurina K.I., Ievtifieieva O.A.
The National University of Pharmacy, Kharkiv, Ukraine
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Quality control of soft dosage forms containing prednisolone is not only very
important, but difficult task, because of many components in the ointments
complicating pharmaceutical analysis. Current methods of analysis for prednisolone
and other corticosteroids are less sensitive and need additional reagents
(photocolorimetric methods) or need valuable equipment (HPLC using different
detectors and solvents). The development of simpler methods is still relevant.

The aim of the study is assessment of the possibility of developing and
validation a new simpler method for quantitative spectrophotometric determination of
prednisolone by the standard method in the «Prednicarb-Darnitsa» ointment.

There was used such analytical equipment during the experiment: Mettler
Toledo AB 204 analytical balance, Thermo Scientific Evolution 60S
spectrophotometer, water heater, reagents and measuring glassware (class A)
according to the State Pharmacopoeia of Ukraine (SPhU).

To an accurately weighted ointment, 0.025 g prednisolone equivalent, add 15-
20 ml of 96% alcohol R and heated it on a water heater to the dissolution of the base,
then cooled it in ice. The resulting mixture is filtered through paper filter previously
soaked in ethanol. Repeat twice more, starting with “add 15-20 ml of 96% alcohol
R”. Extraction of prednisolone is carried to the 50.0 ml volumetric flask and diluted
with 96% alcohol to volume. 2.0 ml of this solution is carried to the 50.0 ml
volumetric flask and diluted with 96% alcohol to volume. Determine the absorbance
of the solution at the wavelength of maximum absorbance at about 243.5 nm against
dehydrated alcohol. The standard solution is prepared in parallel according to the
SphU.

Three dilutions for the standard substance of prednisolone and six dilutions for
prednisolone of the ointment with a concentration of 0.002% were prepared for
method's assessment. Measurement of the optical density of obtained model solutions
was conducted three times with removing of the cell. The absorption spectrum of the
extraction has the same properties as the standard spectrum. This indicates a lack of
influence of the excipients.

According to results, quantitative content of prednisolone in the ointment was
97.40% of the nominal (0.5 g per 100 g of the ointment), that is practically identical
with the data specified in the certificate of quality (98%) and fully complies with
acceptable values.

Therefore, based on the fact that the character of the spectrum of the ointment
extraction corresponds to the spectrum of the standard solution, the data of the
quantitative determination statistically do not differ from the declared and the method
i1s simpler than presently known, further validation of the method is sufficiently
relevant and possible task.
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QUALITATIVE ANALYSIS OF MEDICINES
CO-TRIMOXAZOLE
Kovalenko I.S., Dynnik E.V.
The National University of Pharmacy, Kharkiv, Ukraine
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In addition of the research of the department of analytical chemistry a
qualitative analysis of the drug "Co-trimoxazole", tablets (400mg / 80mg) Ne 20 in
blisters was carried out. Active ingredients: 1 tablet contains sulfamethoxazole —
400.0 mg trimethoprim - 80.0 mg. Co-trimoxazole — is a combined antibacterial drag
chemical therapeutic agent with wide spectrum of bactericidal action, conditioned by
blocking of biosynthesis of pholats in microbial cells: sulfamethoxazole violates
synthezes of degidropholy acid, trimethoprim prevents its turning in tetragidropholy.

The drug has been adopted in the treatment of respiratory infections; urinary
tract; digestive tract; surgical infections and other infectious diseases.

During the experiment parameters confirming the authenticity of the
substances Sulfamethoxazole and Trimethoprim were studied. Legacy IR absorption
spectra tablets KBr (1%); the results of UV-absorption spectra in 0.1 M hydrochloric
acid solution, absorption peaks were recorded for sulfamethoxazole with A,,,, =
265nm (A = 0.394, ¢ = 1.57 - 10 mol / dm?), for trimethoprim with A,,,,, = 270nm
(A=0.612,¢c=2.7-10° mol /dm?®).

Chromatography sulfamethoxazole solution in methanol plates «Silufol» in the
system chloroform-isopropanol-diethylamine (6:5:1) revealed the manifestation spot
UV light, Ry = 0.33. For trimethoprim in the same conditions Ry = 0.52.
Sulfamethoxazole was identified in qualitative reaction on the primary aromatic
amine (the formation of the diazonium salt, followed by coupling, with a solution of
B-naphthol in alkaline medium); additional test was performed which was proposed
by the British Pharmacopoeia on Trimethoprim using 2% solution of KMnOy in 0.1
M NaOH, formaldehyde solution, sulfuric acid at reflux. When adding chloroform its
layer under UV light acquired green fluorescence.

To confirm the authenticity of the drug "Co-trimoxazole" the method of thin
layer chromatography in a solvent system of chloroform-isopropanol-diethylamine
(6:5:1) was tested in the presence of standard samples of substances witnesses -

substances sulfamethoxazole and trimethoprim that meet regulatory requirements.

131



DEVELOPMENT OF METHOD QUANTITATIVE DETERMINATION FOR
PHENYLEPHRINE HYDROCHLORIDE IN NASAL DROPS
Kryvanych O.V., Yaremenko M.S., Bevz N.Yu., Grinenko V.V.

The National University of Pharmacy, Kharkiv, Ukraine
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Phenylephrine hydrochloride belongs to a group decongestant — nasal
vasoconstrictor drugs systemic or local (topical) action. Phenylephrine stimulates a
greater extent al-adrenoreptory. As a result of activation of alpha-blockers pre- and
post-capillary developing vasoconstrictor effect, which reduces congestion, vascular
permeability and mucosal edema, nasal reduce secretions and helps to restore the
outflow of mucus from the paranasal sinuses. This docked runny nose, nasal
breathing improves and disappears feeling of nasal congestion. In addition, reducing
swelling of the mucous in the mouth of the auditory tube pharyngeal promotes
adequate aeration of the middle ear.

Stimulating a-adrenergic vascular vasoconstrictor phenylephrine promotes
severe action. Vasoconstrictor effect is a decrease in blood flow, decrease swelling of
the mucous membranes of the nose, sinuses and eustachian tube. Thereby recovering
breathing through the nose, which was disturbed by the flu, colds and allergic
diseases.

As decongestant topical action, phenylephrine hydrochloride used in nasal
drops, such as "Nazol Baby", "Gripocitron Rinis", "Vibrocil" and others. All these
dosage forms except phenylephrine contain other active and additional ingredients.
The aim of our research was to develop a spectrophotometric method of quantitative
determination of phenylephrine hydrochloride in nasal drops which allows to
determine mezaton in the presence of others APIs.

To resolve this objective, we have developed a method of spectrophotometry in
the visible spectrum, which is based on formation of colored products phenylephrine
hydrochloride with 4-Aminoantipyrine. The reaction was performed in alkaline
medium, in presence of potassium ferricyanide. Absorption of colored in the red
color product was measured at 499 nm wavelength We found that the reaction of the
test solution is stable for 30 minutes. Other APIs and excipients in nasal drops do not
interfere the determination of phenylephrine hydrochloride in these conditions.

Methods has been tested on nasal medical products "Nazol Baby" and
"Gripocitron Rinis". Established quantitative content of phenylephrine hydrochloride
in these medical products is 92% and 95% respectively.
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THE INFORMATION ANALYSIS OF POISONING CASES
OF GLICLAZIDE
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Sulfonylurea derivatives (SUD) — glibenclamide, gliclazide and glimepiride
form the basis of treatment for diabetes mellitus type 2. Among them — the second
generation drug Gliclazide were produced in many countries by various trade names
as mono-drug (Diaglizide, Diaglizide MR, Gliclazide MR, Diabeton MR) in tablets
of 30, 60 and 80 mg and in the combination with metformin (Glimecomb, Dianorm-
M). Lifelong application, growing number of patients with diabetes mellitus 2 type,
side effects, combined therapy with other antidiabetic drugs, OTC available — are
factors of toxicological hazards of uncontrolled usage of this drug.

The aim of this paper is to conduct the information analysis of poisoning cases
of gliclazide and developed methods and techniques for chemical-toxicological
analysis of biological objects of this drug poisoning.

Obtained results: according to the dates of conducted informational analysis of
websites FDA and patientsville.com it has been found that the number of reported
cases of gliclazide poisoning in the period 2008-2012 were 274, including 21 — lethal.
In particular, in Europe — 180, North America — 31, Asia — 14, South America — 26,
Africa — 2, Australia and New Zealand — 21. The most frequently registered
poisonings of this drug have been observed in the North America, South America and
Australia, owing to the availability of FDA database and the widespread application
in recent years. High index of SUD poisonings in the Western Europe related to the
«aging of the nation», which, in turn, is caused by an increasing number of elderly
patients with diabetes mellitus type 2. If all cases of SUD poisonings will be
registered in other countries, including Ukraine, their number may be much higher.
The main causes of acute SUD poisoning noted with side effects of the treatment of
SUD in therapeutic doses, while lethal poisoning most frequently due to intentional
(suicide) and unintentional drug overdose, which depending on the circumstances in
doses that are several times higher than therapeutic ones with further development of
hypoglycemia, lactic acidosis, cardiovascular events, and other pathological
complications. However, the available literature sources have not contained any data
regarding to the developed methods and techniques of chemical-toxicological
analysis of gliclazide. Conclusions: results of the conducted information analysis
approve the advisability of the development of methods and techniques of chemical-
toxicological analysis of biological objects at poisoning of gliclazide.
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INVESTIGATION OF CHLOROPYRAMINE IN THE ROTTING
BIOLOGICAL MATERIAL
Lebedin A.M., Mamina O.0., El Othmani A.. Balhaui I.
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One of the important areas of forensic toxicological examination is the study of
putrid corpses and exhumed corpses on the presence of substances that could be the
cause of poisoning. Organic substances in the putrescent biological material subjected
to chemical transformations, they can not be found in the observations. Only a
fraction of substances stored in cadavers unchanged for a long time, so study the
term storage of the substance in biological material during its decay is an actual
problem.

Chloropyramine hydrochloride (suprastin) belongs to the group of
antihistamines. This drug is characterized toxicity, in overdose, self-medication can
cause intoxication. For the diagnosis of poisoning antihistamines is important to
apply the results of chemical and toxicological studies. The aim of this work is to
develop techniques isolating, purifying extracts, assay of Chloropyramine in
biological material in its decay, depending on the term of storage.

The model mixtures 10,0 g of liver tissue with 1000,0 pg Chloropyramine
hydrochloride and a control samples were used for investigation. They were left
deposited at a temperature of 5 © C - 7, 14, 21 and 28 days. Isolation of
Chloropyramine was performed by a modified method of Stas-Otto - with ethanol
acidified with acid oxalate. This method is recommended for forensic toxicological
analysis of biological material in its decay. Chloroform extracts were purified by
extraction of impurities with hexane and TLC-method: stationary phase - plates
Sorbfil PSTH-AF-A, the system of organic solvents - ethylacetate — methanol - 25%
solution of ammonia hydroxide (85:10:5), reagent for the detection - Dragendorff
reagent (sensitivity of reagent -1-3 pg in the samples); Ry chioropyramine = 0,60-0,63.

Quantitative  determination of Chloropyramine was performed UV
spectrophotometry after TLC purification. Optical density values were measured on
an SF-46, cell thickness 10 mm; Ay 312 £ 2 nm, reference solution — extract from
control sample. Isolation of Chloropyramine with ethanol acidified with acid oxalate
from biological material to determine — 35,2 = 4,5 % of the substance.

Research term storage of Chloropyramine for 7, 14, 21 and 28 days was
performed by the developed technique. It was established that after 21 days of storage
of the substance in the decay of the corpse in the liver can detect 13,8%

Chloropyramine; after 28 days storage discover Chloropyramine impossible.
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USE OF TEST “DISSOLUTION” FOR ESTIMATION OF QUANTITY
OF ISONIAZID IN MEDICINAL FORMULATIONS
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In the pharmaceutical industry drug dissolution testing is routinely used to
provide critical in vitro drug release information for both quality control for example
to assess batch-to-batch constancy of solid oral dosage forms such as tablet and drug
development.

Tablets taken orally remain one of the most effective means of treatment
available. The effectiveness of such dosage forms relies on the drug dissolving in the
fluids of the gastrointestinal tract prior to absorption into the systemic circulation.
The rate of dissolution of the tablet is therefore crucial.

One of the problems facing the pharmaceutical is to optimize the amount of
drug available to the body, its bioavailability. It is a subcategory of absorption and is
the fraction of an administered dose of unchanged drug that reaches the systemic
circulation, one of the principal pharmacokinetic properties of drugs. Inadequacies in
bioavailability can mean that the treatment is ineffective and a worst potentially
dangerous.

It is known, that even nowadays tuberculosis is still widely spread, but is a
treatable and curable disease. Active, drug-sensitive disease is treated with a standard
six-month course of four antimicrobial drugs that are provided with information,
supervision and support to the patient by a health worker or trained volunteer. The
vast majority of cases can be cured when medicines are provided and taken properly.
Medicinal preparations are divided into basic remedies (isoniazid, rifampicin,
pyrazinamide and ethambutol) and reserve remedies. For our researches, we have
chosen substance from the basic remedies —isoniazid.

Our researches are devoted for comparison of generic preparations containing
isoniazid on the base of test “Dissolution”. Investigations were carried out according
to the demands of the State Pharmacopoeia of Ukraine, test “Dissolution”, using
Pharma Test-DT 70 and spectrophotometer “Evolution 60S”. For researches were
taken isoniazid tablets 0.3 of two Ukrainian trademarks Lugal and Darnitsa.

Calculations of the quantitative content of isoniazid were carried out by UV-
spectrophotometry by the method of standard.

As it has been stated, in 45 min isoniazid contents i1s not less than 90% of the
nominal one. Test “Dissolution” can be used for comparison of quality for generic
isoniazid-containing medicinal formulations.
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As it is known, tuberculosis represents a chronic infectious disease, which
remains the most large-scale problem not only from medical, but also from social
viewpoint for the present day, too. Annually, owing to tuberculosis about 3 million
people dies all over the world and approximately 8 million events of first registered
tuberculosis are observed every year. That is why constant research, which is aimed
on improvement of the known methods of analysis for antituberculosis compounds
either in pure condition or in medicinal formulations, is still a current task of
pharmaceutical and medical care. So, medicinal preparations are divided into basic
remedies (isoniazid, rifampicin, pyrazinamide and ethambutol) and reserve remedies
(cycloserine, kanamycin, ethionamide, etc.). For our researches, we have chosen
substance from the basic remedies — pyrazinamide.

The aim of our research is to carry out quantitative estimation of pyrazinamide
contents in tablets of various trademarks using various techniques for quantitative
determination by UV-spectrophotometry method; and on the base of the data
obtained to make conclusion about quality of medications and possibilities of the
tested techniques in quantification of substance.

Researches were carried out on spectrophotometer “Evolution 60S”; into
quantification were put calculations by the method of standards, calculations by the
graph and calculations using specific absorbance. For investigations were taken
tablets of pyrazinamide 0.5 of two Ukrainian trademarks —“Borshchahivskiy
chemical pharmaceutical plant” and Darnitsa.

As it has been stated in the result of our researches, the most preferable
technique for quantification of pyrazinamide in the composition of tablets by UV-
spectrophotometry is the method of standards; both trademarks’ remedies are of

appropriate pharmacopoeial quality.
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THE REACTIVITY OF 6,9-DICHLORACRIDINES DERIVATED
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Substituents of 9-chloracridine are widely used as starting substances for
obtaining various biologically active 9-amino-, 9-alkylamino-, 9-arylamino-,
9-hydrazineacridines; markers in genetic engineering; luminescent indicators in
analytical chemistry.

The aim of the research is to study of reactivity of substituted 6,9-
dichloracridines because the reactivity of compounds of this homologous series has
not been investigated in details.

The constants of 1onization pKBH+ of substituted 6,9-dichloracridines have been
determined in the mixed ethanol-water solvent (50 mole percent of ethanol) at the
temperature of 25°C by the method of potentiometric titration. It has been shown that
these compounds are weak bases (pKgy' of the corresponding associated acids is in
the range of 3.71-3.95). It has been proven that their basicity depends upon the nature
and position of substituents in the heterocycle. Introduction of 9-chlorine substituent
to the molecule of acridine leads to significant weakening of basic properties (pKgu
= (0.82) due to decrease of electron density on the atom of nitrogen (reactive centre).
The appearance of 9-chloracridine of chlorine atoms in the molecule in 2-, 4-
positions also decreases basicity of the heterocycle, but approximately 6.5 times less
(pKew = 0.13 (2-Cl), pKep = 0.14 (4-Cl1)). On the contrary, the donor substituents
increase basicity. The quantitative assessment of the substituents influence has been
performed within the principle of available energy linearity according to the Hammet
equation by the correlation analysis method. The equation obtained, which includes
pKgi' of all experimental compounds, proved to be statistically uncertain. On the plot
of pKgy - f(o) dependence, the value of pKgy' for 4-methoxy substituent is supposed
to be out of the linear dependence. Elimination from correlation of pKgy' for 4-
methoxy substituted 6,9-dichloracridine allowed to obtain the correlation equation of
pKgi - f(o) relationship with reliable statistic characteristics. This equation allows to
predict reactivity of other members of this homologous series. The low value of the
reaction constant is p = 0.86 and testifies a slight sensitivity of the reactive centre
(heterocyclic atom of nitrogen) to the influence of substituents in the molecule of
substituted 6,9-dichloracridine. It is notable that the reactive constants p for 6,9-
dichloracridines, 5-nitro-9-chloracridines within the limits of experimental error
coincide, and it indicates the single mechanism of the electronic influence of
substituents on the reactive centre.
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Ferum(Fe), as a microelement, is present in the organisms of all plants and
animals. The main biological function of Ferum is participation in transportation of
oxygen and oxidizing processes.

Human daily need for Ferum makes up 10-30 mg. This dosage is supplied with
the daily food regimen owing to animal and vegetable products. Major sources of
Ferum are grains, liver and meat.

People with the excess of Ferum suffer physical weakness, lose weight, are ill
more often. At the same time to get rid of the excess of Ferum 1s much more difficult
than to fill up its deficit. The toxical dosage for a human being is 200 mg, and lethal
makes up 7-35 g.

Because of shortage of Ferum in the organism Ferum deficient anaemia
(ischemia) develops. Fatigue is the first symptom of Ferum deficiency and anaemia
caused with it.

The aim of this work was to determine the presence of Ferum in vegetables,
fruit and juices.

During the preparatory stage the most often used techniques of determining
Ferum with chemical (gravimetry, redox reaction) and physical-chemical methods
(photocolorimetry, potencymetric redox reaction) have been studied.

The preference has been given to the method of photocolorimetry with the use
of graduated diagram . The advantages of this method are high sensitivity, accuracy
and speed.

Photometric determining of Ferum means that dyad ions of iron interacting
with 1,10-orthophenanthroline make up an orange-red complex. Previously the whole
of Ferum in the sample has been reduced to Fe(Il) with hydroxylamine
hydrochloride. The on-stream length of the wave is 490 nm.

The main stages of the conduction of the experiment:

- preparation of original standard and booster solutions;

- the choice of on-stream length of the complex under investigation;

- preparation of a range of standard solutions, measuring their absorbance

with the help of photocolorimeter CPhC — 2MP, creating a graduated
diagram;
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- preparation of probes of the samples under investigation and determining
the presence of Ferum(II) in vegetables, fruit and juices.

Ferum(Il),

examination of food products of vegetative origin are as the following:

The results of determining received while photometric

The presence The presence
Food product | of Ferum(Il) Food product | of Ferum(II)
mg/100mg mg/100mg
potato 1,30 orange 0,33
carrot 0,83 lemon 0,31
kiwi-fruit 0,63 apple 0,21
honey 0,52 raspberry 0,18
tomato 0,48 apple juice 0,10
le-
apricot 0,47 ?lp.p cTalapes 0,12
juice

It should be reminded that Ferum assimilation from the food products makes
up about 10%.

So, according to the results of the conducted investigation, the following

conclusions can be made:

1) The technique of photocolormetric determining of Ferum with 1,10-
orthophenanthroline in the foods of vegetative origin is not difficult to
perform in the laboratory conditions and can be used for laboratory practice
and for further going investigations.

2) The disadvantage of this very determination is long lasting preparation of
probes of the samples under investigation(vegetables and fruit). To get
some transparent juice it’s necessary to get it filtered for many times.
Moreover, if red or dark coloured juices are to be analyzed it’s necessary to
get them decolourized (to work them up with the solution of
hydroxylamine hydrochloride and boil on a waterbath).

In future it 1s planned to go on the investigation connected with the seasonal

differences of Ferum maintenance in vegetative food products.
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METHOD DEVELOPMENT ALLOCATION OF URINE TRAMADOL
Maslov A. Yu., Pogrebniak V. V., Akhmedov E.Yu.

The National University of Pharmacy, Kharkiv, Ukraine
anchem(@ukrfa.kharkov.ua

Tramadol (tramadol gidrohlorid, Melanate, Limadol, Tradonal Retard, Tramal,
Tramundin Retard, Ultram, Zydol, Biovail, Crispin) - RR, SS-trans-2-
[(dimethylamino) methyl] -1- (m-methoxyphenyl) cyclohexanol gidrohlorid.

Tramadol is inferior to the activity of morphine, but virtually no therapeutic
doses depresses respiration. In the case of long-term use may develop drug
dependence. Excreted urine excreted within 3 days, about 90% of the dose, including
about 30% - unchanged, metabolites are excreted as conjugates.

The aim of this work was the development of detection techniques of
tramadol and its metabolites in urine.

To 10 ml of urine was added to 1 ml of aqueous solutions tramadol containing
100, 200, 500 and 1000 mg of the drug, leaving a day with periodic stirring. In
parallel, put "idle" experiment. A day model mixture was acidified with 0.1 M
hydrochloric acid to pH 2 - 3 and extracted three times with new portions of diethyl
ether 5 ml. Essential layers rejected. Aqueous layers basified 50% sodium hydroxide
natrium solution to pH 10 - 11 and extracted three times with new portions of 10 mL
of chloroform. The resulting chloroform extract was filtered through a paper filter
with anhydrous sodium natrium sulfate (0.5 g). Identification tramadol and his major
metabolites in the urine we conducted one is the most affordable methods chemical -
toxicological analyza- by tonkosloynoy chromatoghrafy. Assay preparation was
performed specially designed extraction-photometric, ionometrychnoyu methods.

Ne | Of the | Highlight | Highlight | Metrological The table shows that
o R
drug, mcg | drugmcg | drug,% specifications the method can provide
1000,00 | 675,00 67,50 X = 64,60 60,00-67,50% of tramadol
500.00 290.00 60.00 S =4,77 urine. In parallel, to identify
: : : the most effective method of
200,00 106,00 63.00 S =213 e most effective method o

— isolation of tramadol in urine
100,00 65,50 65,50 AX =%£5,90 .
were tested following

100,00 67,00 67,00 e=I0 extractant 4: 1-chloroform

(60,16 + 0,48); 2-mixture of solvents chloroform-n-butanol (9: 1) (80,06 +
0,65); 3- mixture solvent of chloroform - isopropanol (9: 1) (84,53 £ 0,50); 4- solvent
mixture of diethylether - etilatsetat (1: 1) (39,30 + 0,44). The most effective solvent
mixture is 2 and 3, which allows to allocate 84% of the tramadol.

DN | B |[W || —=
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THE STUDY OF PHYSICAL AND CHEMICAL INTERACTIONS
OF FOOD DYES WITH MEDICINAL SUBSTANCES
Materiienko A.S., Grudko V.A., Georgiyants V.A.

The National University of Pharmacy, Kharkiv, Ukraine
anna.materienko@gmail.com

Every manufacturer wants to attract the largest number of consumers to his
product in an evolving competitive environment. A lot of attention is paid to the
improving of consumption properties and the visual appeal of the goods along with
the safe, effective, and high quality drugs. To achieve the similar purpose for the
pharmaceutical market is possible by applying of various excipients, such as dyes,
aromatic and flavoring additives etc. Food dyes is the one of the widely used groups
of excipients in food and pharmaceutical industries. It is believed, that food dyes
enter to the body in quite small quantities, but their interaction with each other and
with different groups of substances has not been sufficiently studied. Over the past
decade the number of allergies and other adverse reactions to the synthetic
substances, entering into blood, has significantly increased. Food colors are poorly
absorbed from the gastrointestinal tract, but getting into the blood, can bind to
proteins and in this way become full antigens.

We have studied the chemical structures of synthetic food azo dyes and
suggested, that they may react with organic amines, their salts and quaternary
ammonium compounds to form ion associates. A series of experiments was carried
out and proved, that the food azo dye carmoisine can form ion associates with some
organic amines and such medicinal substances as lidocaine hydrochloride,
chlorpheniramine maleate, and myramistin. Physical and chemical properties of
formed ion associates are differ from the original dyes; in particular, they are soluble
in organic solvents (chloroform, butanol, ethyl acetate etc.) and some fatty oils (peach
oil). This fact suggests that the dye in composition of associates can directly absorbed
from the gastrointestinal tract in the form of oil solutions or emulsions.

Also, we have studied the properties of formed ion associates - the partition
coefficients for different solvents, the stoichiometric ratio of the components in ion
associates, the dependence of the extraction of associates from the pH of the aqueous
solution, extraction time, the effect of salting-out agents to be complete extraction.

Methods for identification and quantitative determination of carmoisine and
tartrazine, contained in medicines, were developed on the basis of the obtained
results. It is also planned the development of control methods of completeness
cleaning the process equipment after using this group of dyes in the drugs and food
production.
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SYNTHESIS AND STUDY OF METRONIDAZOLE COMPLEXES
WITH Fe’* AND Fe’" SALTS
Myhal A.V., Golovchenko O.S., Georgiyants V.A.
The National University of Pharmacy, Kharkiv, Ukraine
artem.migal@yandex.ua

Interaction of drugs with each other, with food and drinks is an important
aspect of pharmacotherapy of diseases that physicians should consider in the case of
simultaneous prescription of two or more drugs since it’s not always possible to
predict the nature of its consequences. Thus, obtaining products of drug interaction,
together with a further study of their effects on the human organism, is promising as
it will provide us with an opportunity to experimentally prove the expediency or
impermissibility of concurrent medication use.

The aim of our paper was to synthesize metronidazole (MTZ) complexes as a
ligand with divalent and trivalent iron salts and the study of the obtained compounds.

MTZ represents 5-nitroimidazoles containing two conjugated nitrogen atoms,
which, due to non-bonding electron pairs, can enter into the donor-acceptor bond
with metal cations containing free orbitals, such as Fe*" and Fe’" cations, and are also
capable of complexation.

The MTZ complexes with Fe* (MTZ-Fe*") and Fe’* (MTZ-Fe’") salts were
obtained by boiling in methanol for several hours. For the synthesis of the MTZ-Fe**
complex, ligand and iron (II) sulphate salt were taken at a ratio of 2:1, and in order to
synthesize the MTZ-Fe’" complex, the samples of MTZ and iron (III) chloride were
at a ratio of 3:1 respectively. The obtained substances have the form of crystals of
orange (MTZ-Fe’") and brown (MTZ-Fe*") color.

The melting point of MTZ-Fe*" is 156-158 °C whereas that of MTZ-Fe’" is
160 °C.

The research into the spectrum nature of the obtained compounds relative to
the original substance of MTZ was performed by absorption spectrophotometry in the
ultraviolet light in the wavelength range from 230 nm to 350 nm. 0.001% aqueous
solutions of these substances and MTZ reference solution were prepared for this
study.

The nature of complex compounds spectra correspond to the reference solution
spectra, with the absorption maxima observed at the wavelength of 320 nm. In
contrast to the pure substance spectrum for both complexes there is a significant
hypochromic effect.

In the course of the experiment the chemical interaction of MTZ with Fe** and
Fe’" cations was confirmed, with its products isolated. We have also planned to
continue working towards establishing the composition of the synthesized
compounds and confirming their structure.
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DEVELOPMENT AND VALIDATION OF METHODS OF QUANTITATIVE
DETERMINATION OF LISINOPRIL DURING THE "DISSOLUTION" TEST
IN TABLETS
Myrna T.O., Nazarova O.S., Verbova Yu.M.

State Enterprise «State Scientific Centre for Drugs and Medical Productsy,
Kharkiv, Ukraine
lenanazarova@i.ua

The "Dissolution" test is one of the major pharmaceutical and technological
tests used for formulating and analyzing medications (drugs) of solid dosage forms.
The "Dissolution" test is intended to determine the amount of the drug, which shall
release from solid dosage form into the dissolution medium during the certain period
of time under the conditions specified in the normative documents of quality control.
In accordance with the requirements of the State Pharmacopoeia of Ukraine (SPU)
the methods for quantification of drugs, which are introduced into the methods of
quality control of drugs, shall be validated. The main objective of validation of
analytical methods is experimental evidence that this technique is suitable to achieve
the purposes for which it was intended.

The aim is to develop the conditions of the "Dissolution" test and also
development and validation of methods of quantitative determination of lisinopril
during the "Dissolution" test in drugs in tablet form (10 mg of active ingredient in
one tablet).

Methods of study. The degree of release of lisinopril tablets during the
"Dissolution" test is proposed to control in accordance with the requirements of SPU,
general article 2.9.3. Dissolution under the following conditions: device with a paddle
(rotation speed — 50 rev/min); dissolution medium — 0.1 M solution of hydrochloric
acid (900 ml); dissolution time - 30 minutes.

Results. Quantitative determination of lisinopril, which passed into the
dissolution medium, should be carried out through liquid chromatography (SPU,
2.2.29) with the use of chromatographic column of octadecyl silica gel (XTerra RP8
size (250x4.6) mm with a particle size of 5 microns), column temperature — 40 °C,
detection at a wavelength of 215 nm. As a mobile phase the following mixture is
optimal to use: solution of 1.0 g of sodium hexanesulphonate in 820 ml of buffer
solution pH 2.0 with 180 ml of acetonitrile at a speed of 1.0 ml/min. Chromatography
time for one sample is 10 minutes, retention time of lisinopril peak is about 7.3
minutes. Rationing by "Dissolution" is set according to the SPU requirements 1.2, p. 139,
293.-1-Q=80%.

Proof of applicability of chromatographic determination conditions is provided
by introduction of the "Test on chromatographic system applicability" into the
technique. To dissolve the standard lisinopril sample, such conditions of applicability
chromatographic system for lisinopril peak are wused: efficiency of the
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chromatographic column must be not less than 2000 theoretical plates; relative
standard deviation (RSD) must comply with SPU requirements 2.2.46; symmetry factor
of the peak should not exceed 2.5.

The specificity of chromatographic methods has been proven by the following:
the retention time of lisinopril peak in the chromatogram of the test solution coincides
with the retention time of the corresponding peak in the chromatogram of the blank
solution accurate to +2%; there are no peaks with the retention time in the
chromatogram of the placebo solution, which coincides with the retention time of
lisinopril peak in the chromatograms of the blank solution and test solution, 1.e.,
placebo components do not hinder quantity determination of lisinopril; the degree of
lisinopril peak division into the closest peaks meets the applicability of the chromatographic
system.

According to the SPU requirements, article 2.2.N.2 "Validation of analytical
methods and tests" the range of application of the proposed technique can be at least
25% of the standard (Q = 80%) value of dissolution, we have selected a range of 50-
130%. As a result of analysis of model compounds and their statistical treatment it
was found that the method of analysis is characterized by sufficient convergence. The
found value of the relative confidence interval (0.22%) is less than the critical value
for the convergence of the results (3.0%). The technique is characterized by sufficient
accuracy, as the criterion of insignificance of the technique bias error is performed.
Technique bias error equals to 0.16% and meets the requirements of the practical
insignificance in the whole concentration range from 50% to 130%. Calculation of
parameters of the linear relations is made using the least-square method and the
following regression equation is obtained: Lock Y =0.99927 + 0.18822 « X. The high
correlation coefficient (r = 1.0000) satisfies the requirements of acceptability (r =
0.9984) and confirms the linear relations between the accepted ("true") and found
amount of lisinopril in the range from 50% to 130% from the nominal value. To
confirm the accuracy of the technique when reproducing in other laboratories, the
calculation of total indeterminacy of the technique is made. The expected total
indeterminacy of the analysis (AAs,%) is 1.20%, which does not exceed the
maximum permissible indeterminacy of analysis 3.0%, i.e. the technique will give the
correct results in other laboratories in terms of "Dissolution".

Conclusions. The method of quantitative determination of lisinopril during the
"Dissolution" test in drugs in tablet form using liquid chromatography method that
can be introduced into methods of quality control for drugs is developed. The
conducted validation studies confirm specificity, linearity, precision (convergence),
accuracy, intralaboratory precision and the range of application of the proposed
technique. The technique may be proposed further on for the quantitative
determination of lisinopril during the studies on the kinetics of «in vitro» release in
the pH range 1.2-6.8.
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DEVELOPMENT AND VALIDATION OF THE HPLC-PROCEDURES
OF DOXYLAMINE DETERMINATION IN BLOOD
IN THE VARIANT OF THE METHOD OF STANDARD
Nemr Nur Eddin Fatima, Trut S. M., Klimenko L. Yu., Kostina T. A.
The National University of Pharmacy, Kharkiv, Ukraine
info@anchem.nuph.edu.ua

The purpose of the paper is developing the set of HPLC-procedures of
doxylamine quantitative determination in blood using different variants of sample
preparation, carrying out validation of the offered methods for choosing the optimal
procedure of sample preparation provided effective doxylamine isolation from blood
and low content of co-extracted substances in the obtained extracts at the minimum
value of the method uncertainty, and also estimating the possibility of the method of
standard application for doxylamine HPLC-determination in blood.

The HPLC-method for doxylamine determination using the system of HPLC-
analyzer «Mwumuxpom A-02» was developed previously — the retention time of
doxylamine was 11.85 min. We have suggested to carry out doxylamine isolation
from blood using amphiphylic solvents with subsequent separation of organic layer
under the conditions of aqueous phase saturation by electrolyte; this approach enjoys
wide popularity in modern forensic and toxicological analysis. Such amphiphylic
solvents as isopropanol, acetonitrile and methanol have been used in the experiment;
ammonium sulphate has been applied as electrolyte for saturation of aqueous phase.

Isolation has been carried out in the alkaline (pH = 11) and weak-acid medium
(pH = 5); carrying out isolation of analytes from biological objects in the weak-acid
medium results in decreasing of co-extraction processes of biological matrix
components in a number of cases. It is necessary to note that application of
amphiphylic solvents and saturated solution of ammonium sulfate allows to maintain
the isolation efficiency of substances of base character in the weak-acid medium at
the same level as in the alkaline medium — it is conditioned by shift of pH real value
in alkaline side for mixtures of electrolytes saturated solutions with amphiphylic
solvents.

For choosing the optimal method of doxylamine determination in blood we
have carried out validation of all developed procedures by such parameters as
specificity, recovery, linearity, accuracy, repeatability and intermediate precision in
the variant of the method of standard.

The methods validation has been carried out at the first stage using model
solutions. The total results of this stage allow to point to the conclusion about
acceptable linearity, accuracy and repeatability of the HPLC-procedure of
doxylamine quantitative determination in the variant of the method of standard that
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gives the possibility to recommend it to further application in forensic toxicology
with the purpose of development of the methods of biological objects analysis for
doxylamine quantification.

At the second stage the methods validation has been carried out using model
samples.

For specificity investigation for the developed procedures as for the

components of biological matrix we have determined the sum of peaks areas on the

_Szblank
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chromatograms of blank-samples within 11" and 12™ minutes

The maximum peak area for doxylamine is observed in the case of detection at
the wave length of 210 nm, but at the same wave length the sum of peaks areas is
maximum on the chromatograms of blank-samples. At the same time the less
intensive doxylamine peak at A = 260 nm (this wave length is the nearest to
characteristic line of doxylamine in UV-range of spectrum) is accompanied by the
absence of peaks with the retention time, which is coincident with (or near to) the
doxylamine retention time, on the chromatograms of blank-samples for all variants of
procedures of analyte isolation from blood that points to the conclusion about
acceptable specificity of the developed methods as for the components of biological
matrix when using 260 nm as a working wave length.

The absence of peaks with the retention time, which is coincident with (or near
to) the doxylamine retention time, on the chromatograms of blank-solutions for all
wave lengths used for detection in the described HPLC-system is the evidence of
the correct choice of sample preparation procedure for all considered cases.

It is necessary to note that in all cases carrying out doxylamine isolation from
blood at pH = 5 provides lower sum of peaks areas on the chromatograms of blank-
samples than in the case of alkaline pH using; at the same time by the results of
recovery study small decreasing of doxylamine isolation efficiency from blood —
within 3 — 5% — is noted under these conditions. The procedures with acetonitrile
application are characterized by the best extraction efficiency.

The reproducibility of recovery values satisfies the acceptability criteria for all
variants of methods.

Taking into account the data about specificity of the developed procedures the
investigations of linearity, accuracy and precision have been carried out only for the
set of procedures with application of the weak-acid medium for doxylamine isolation
from blood.

All examined methods are characterized by the acceptable parameters of
linearity, accuracy and precision, but high efficiency of doxylamine extraction from
blood and low value of the method uncertainty allow to consider the method with
acetonitrile application in the weak-acid medium as optimal for sample preparation of

blood to further HPLC-determination of doxylamine.
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DEVELOPMENT OF METHODS OF QUANTITATIVE DETERMINATION
OF HYDROCHLOROTHIAZIDE IN COMBINED PHARMACEUTICAL
PRODUCTS CONTAINING ANGIOTENSIN CONVERTING ENZYME
INHIBITOR RAMIPRIL
Pankova N. P., Anischenko S. A., Bevz N. Yu.

The National University of Pharmacy, Kharkiv, Ukraine
solo grape@i.ua

The aim of our study was experimental confirmation of the possibility of using
the methods of quantitative determination of hydrochlorothiazide in tablets using the
method of absorption spectrophotometry in the ultraviolet and visible regions of the
spectrum in the combined drug products containing thiazide diuretic gidrohlortiazid
and inhibitor of angiotensin-converting enzyme (IACE) ramipril. The
spectrophotometric method of determination of hydrochlorothiazide is contained in
the monograph “Gidrohlortiazid tablets” and included in the II edition of the State
Pharmacopoeia of Ukraine (SPU). To use the methods in the presence of other active
pharmaceutical ingredients (API), we studied the effect of ramipril and excipients on
the quantification of hydrochlorothiazide.

Objects of research: tablets "Ramizes com" series 10315, standard samples of
hydrochlorothiazide and ramipril. Research methods: absorption spectrophotometry
in the ultraviolet and visible ranges. Analytical equipment: spectrophotometer
“Evolution 60S”, analytical balance “Axis” model 200 ANG, measuring utensils,
class A, reagents and auxiliary substances that meet the requirements of SPU.

The method of preparation of the investigated solutions.To accurate sample of
powdered tablets, equivalent to 50 mg of hydrochlorothiazide, or to precise linkage of
standard samples, add 10 ml of 0.1 M solution of sodium hydroxide, shaken for 20
min, the volume was adjusted solution with water to 100.0 ml, stirred and filtered. 2.0
ml of the resulting solution was adjusted with 0.01 M solution of sodium hydroxide
to volume of 100.0 ml. Optical density of the resulting solutions was measured at a
wavelength of 273 nm, compensation solution is 0.01 M solution of sodium
hydroxide.

When recording the UV spectra of the solutions of a model mixture, extraction
from tablets and standard samples of hydrochlorothiazide and ramipril in the region
from 220 nm to 350 nm is established that the maximum absorption of
hydrochlorothiazide is observed at a wavelength of 273 nm. At this wavelength,
ramipril practically does not absorb.

Our studies show that in combined dosage forms which contain ramipril,
hydrochlorothiazide, can be quantified by spectrophotometry at a wavelength of 273
nm. It is established that neither ramipril nor excipients do not interfere with the
course of the analysis.
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THE MOST IMPORTANT TRENDS
IN MODERN ANALYTICAL CHEMISTRY DEVELOPMENT
Plakhotna K.Y ., Alexeenko M.V., Moroz V.P.
The National University of Pharmacy, Kharkiv, Ukraine
anchem(@ukrfa.kharkov.ua

Nowadays specialists assert that modern analytical chemistry has its roots in
physics, biology, in information of theory, in electronics and many others branches of
science and technology. Except chemical methods more often physical, biochemical
methods are applied. About 40 years ago was born the term “analytics” that often is
used in the titles of periodicals, scientific conferences and other.

The purpose of our work was to pick up trends in modern analytical chemistry
development on the importance of these trends attract their attention the recognized
scientists in this branch according to different estimates more than 10-15 important
trends are numbered.

Now more and more analytical analyses are done out-of a laboratory. It is a
mobile laboratory, analysis at home, in a hospital ward, on board at a ship, in field
conditions and others.The development of analytical non-destructive methods of
analyses is being continued. It is mainly by X-ray methods, neutron activation
analysis, electron paramagnetic resonance, Mossbauer spectroscopy.

For automation of analytical identification, x-ray fluorescence, atomic emission
spectrometers, continuous flow analysis are often used.

The tendency creation small (portable) analytical devices and miniaturization
analysis in general is been observed.

Origins of the most analytical spectral methods or gas sensors are in physics;
biosensors were created on the base of biochemistry and molecular biology. Pattern
recognition. Nowadays such identification we can do with modern devices
“electronic nose”, “electronic tongue”.

Hybridization of methods and devices takes place (injection analysis, analytical
chromatography, capillary electrophoresis).

Importance of methods is changed. From 2010 most of the publications are
about chromatography-mass spectrometry. Recently increase requirements to analytic
because you have to master besides chemical methods physical, biochemical and
other methods. Changes in analytical community take place too. Tools for remote
analysis and control are developed and increased.

Conclusions. Analytical chemistry is the branch which has dynamic
development, its potential increases quickly. It is one of the fundamental disciplines
for preparation specialist of pharmacy.
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IONOMETRIC ANALYSIS OF VITAMIN B1 IN SOLUTIONS FOR
INJECTION USING THE THIAMINE-SELECTIVE SOLID CONTACT
ELECTRODE
Popov Yu.M., Kizim O.G., Petukhova [.Yu.

The National University of Pharmacy, Kharkiv, Ukraine
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The most well-known methods for the quantitative determination of vitamin B1
(thiamine bromide) described in the literature include spectrophotometry,
fluorometry, photocolorimetry; alkalimetric titration is also widely used in
pharmaceutical analysis. These methods are time-consuming, less sensitive. For that
reason, it was necessary to develop a sensitive express method for the determination
of thiamine bromide in solutions for injection. Ionometry is the most promising
method for such analysis.

Thiamine-selective solid contact electrode for the potentiometric determination
of thiamine bromide in solutions for injection, which is a thick-walled polyvinyl
chloride tube with graphite rod as a current collector pressed in it, has been
developed. The membrane composition is applied on the ground edge of graphite rod.
The membrane composition (wt%) 1s: 26 + 4 of polyvinyl chloride, 50 £ 5 of dibutyl
phthalate, 17 + 3 of thiamine tetraphenylborate, 4 = 1 of activated charcoal.

The linear range of the electrode function is 1-10-1 — 1-10-5 mole/dm3, the
slope of the electrode function is 53 + 2 mV. The detection limit is 3-10—5 mole/dm3.
The response time of electrodes is 20 - 30 seconds, the reproducibility of the potential
is 2 mV. The drift for the potential of the proposed electrode for a week does not
exceed 3-5 mV, endurance is not less than 3-5 months.

Ionometric analysis of thiamine bromide in solutions for injection with
concentration of 3% and 6% has been developed. Our specially designed thiamine-
selective solid contact electrode was used as an indicator; the EVL-1 M3 silver-
chloride electrode was used for comparison. EMF measurement was carried out on
the I-130 ionomer. The analysis was performed by two-point narrow range
calibration curve.

The results of obtained ionometric analysis of thiamine bromide in solutions
for injection are characterized by precision and reproducibility. The proposed method
of analysis is characterized by simplicity and rapidity. Relative error of the analysis is
not more than 2%, which complies normative-technical documentation for dosage
forms.
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THE REACTIVITY OF N-[(2-OXOINDOLIN-3-YLIDENE)-2- OXIACETYL]
AMINO ACIDS
Popov Yu., Kolisnyk S.V., Sviechnikova O.M.*, Sipliva I.V.
The National University of Pharmacy, Kharkiv, Ukraine
*H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine
vph_secretary@mail.ru

N-[(2-oxoindolin-3-ylidene)-2-oxiacetyl] amino acids and their derivatives
possess various types of biological activity, that is why, this class of compounds is
intensively used for purposeful search of active pharmacophores. Pharmacological
activity depends on the pharmacophore capacity of forming complexes with
biological receptors which, in turn, is determined by the pharmacophore reactive
ability, particularly, its acid-base properties. Therefore, the investigation of reactive
power of the biologically active substances homological series represents undoubting
scientific and practical interests which are connected with the strong possibility of
optimization of these xenobiotics artificial synthesis and their active pharmacophore
abilities modeling improvement.

The compounds ionization constants were determined by potentiometric
titration method. The titrant was 0.05 M potassium hydroxide aqueous solution which
did not contained CO,. The concentration of the titrated solutions was 0.005 M at the
point of neutralization. The measurements were performed by EV-74 ionomer with
the usage of two electrodes: a glass (ESP 43-074) indicatory one as well as a
saturated chlorine-silver one. The latter was applied as a comparison electrode. The
determinations were carried out at 25°C in triplicates. The precision of the obtained
results was evaluated by small selections mathematic statistics method (confidence
probability - 0.95). The mixed solvent dioxane - water (60 volume % of dioxane) was
prepared of freshly bi-distilled water free from CO, and of 1,4-dioxane (very pure)
which did not undergo an extra purification.

The experimental compounds were proven to be weak dibasic acids. Their pKa
magnitudes were determined by Noyers method. The correlation of these magnitudes
to both of the reactive sites (COOH- and OH-groups) was performed. Each CH,-
prolongation step of the polymethylene chain length was shown to weaken acidity at
both reactive sites ionization. Hammett correlation equations (pKa;, — f(c)) were
calculated for N-[(2-oxoindolin-3-ylidene)-2-oxiacetyl] amino acids which allows to
predict acid-base properties of these homological series compounds. Low
susceptibility of the reactive sites towards polymethylene chain prolongation was
established. The obtained results are being used to QSAR-analyze the compounds of
these iso-structural series by mathematical modeling.

150



RESEARCH OF VALIDATION PARAMETERS OF THE
SPECTROPHOTOMETRIC QUANTITATIVE DETERMINATION METHOD
OF PARACETAMOL BY SPECIFIC ABSORBANCE
Popovich O.Yu., levtifieieva O.A., Proskurina K.I.

The National University of Pharmacy, Kharkiv, Ukraine
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Paracetamol belongs to the group of non-steroidal anti-inflammatory drugs, it
is a nonselective COX inhibitor, and over 50 years it has already been used as an
antipyretic and analgesic. Monocomponent formulations based on paracetamol
tablets, capsules, solutions, suppositories, suspensions, granules, gel are produced by
pharmaceutical industry.

Quantitative determination of paracetamol in the substance according to the
monographs of the State Pharmacopoeia of Ukraine (SPhU), European, British
pharmacopoeias and Pharmacopoeia of the Republic of Belarus is carried out by the
ceriometry method, American, Japan Korea pharmacopoeias by the
spectrophotometric method (by standard), China — by specific absorbance. UV-
spectrophotometry by standard and specific absorbance methods, HPLC are used for
pharmacopoeial quantitative assessment of paracetamol tablets.

The aim of this research is to research of wvalidation parameters of
spectrophotometric quantitative determination of paracetamol in tablets by specific
absorbance, which is recommended by the British Pharmacopoeia (BPh).

Characteristics and criteria of acceptability of quantitative determination
method of paracetamol have been theoretically calculated. The linearity parameter
was studied at 9 points. The linear dependence graph was constructed in normalized
coordinates. Values of b, sb, a, sa, RSD, and r comply with the parameters of the
linear dependence. In the study of the accuracy of parameter systematic error made
0=2.06%, which meets 6<2.30%. The study of convergence of the relative confidence
interval AAs=2.60% does not exceed the critical value for of convergence results
AAs'""=3.20%.

The wvalidation characteristics of the spectrophotometric quantitative
determination of paracetamol in tablets by specific absorbance according to the
British Pharmacopoeia have been evaluated. We have suggested to make such
changes at the stage of the sample preparation as “... place the flask in an ultrasonic
bath for 30 min...” instead of ““...shake for 15 minutes...”. The spectrophotometric
quantitative determination of paracetamol tablets by specific absorbance is
recommended to use for quantitative determination of API in the drug with the
permissible limits of £10.0%.
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MEDICATIONS USED IN DOPING AND METHODS FOR ITS
DETERMINATION
Pugachova E. S., Moskalenko V. Yu.
The National University of Pharmacy, Kharkiv, Ukraine
deltavaleriia@gmail.com

The aim of our study was the review of medications, which were used as
doping and determination methods.

Doping — substances of different pharmacological groups, both natural and
synthetic origin, used in sport for achieving best results. Such substances could
extremely raise activity of nervous and endocrine system and muscular strength for a
short time. Nowadays the number of doping drugs varies from 400 to 11004. The
usage of such medicines can cause serious side-effects of healthy person and
unexpected fatal outcome. Thus, most doping medications were prohibited by World
Antidoping Agency (WADA) and Medical Commission of the International Olympic
Committee (IOC). But doping drugs were also popular in amateur sport. The list of
prohibited medications and doping methods of WADA contents such groups of
preparations: stimulants (amphetamine, ephedrine), anabolic steroids (synthetic
derivate of testosterone), actoprotector (bromantan), beta-agonists (salbutamol,
salmeterol), peptide hormones (erythropoietin, insulin), psychotropic drugs,
cannabinoides, narcotic analgetics (morphine, opiate), antiestrogen drugs
(clomiphene, cyclophenil), diuretics (furosemide, acetazolamide) and other.
Vitamins, antioxidants, antihypoxants, nootropic and adaptogenic were permitted
preparations.

For rapid, accurate and effective determination of medicines and its
metabolites in blood and urine samples gas (GC), gas-liquid (GLC), liquid (LC),
high-performance liquid chromatography (HPLC), isoelectric focusing (IEF), mass-
spectrometry (MS), isotope ratio mass spectrometry (IRMS) and combination (LS-
MS, HPLC-MS and other) of this methods were used. The most widely applicable
were combined methods. A preliminary isolation of substances from biological
samples by solid-phase and liquid-phase extraction spends before the analysis.
Chromatographic methods allow separating a mixture of substances, and mass
spectrometry was used for determination structure of its compounds. Proteins
(erythropoietin) can be determined by GC-MS. LC-MS was often used for analysis of
diuretic substances, some anabolic steroids and corticosteroids. The analysis should
be carried out in the presence of a standard sample. However, chromatographic
methods do not allow to distinguish endogenous testosterone between injected from
the outside. In such situations isotope ratio mass spectrometry or carbon isotope ratio
method used.
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LUMINOL INDICATOR PAPER FOR HYDROGEN PEROXIDE
DETECTION
Riabko D.N.”
Pharmaceutical Corporation “ARTERIUM”, Kiev, Ukraine
The National University of Pharmacy, Kharkiv, Ukraine
dmitriy.ryabko@gmail.com

Luminol (hydrazide 3- aminophthalic acid) in the presence of minimal quality
of hydrogen peroxide (H,O,, HP) shows high brilliance chemiluminescence,
moreover this reaction are observed only in case of pH medium is more than 8
(Ponomarenko A.A., 1955). Light intensity could be raised significantly by adding of
catalyst, as an example — hemoglobin. Because of high sensitivity of this reaction to
HP it was possible to use it for the opening trace of HP in biological objects.

For the manufacture of luminol indicator paper 0,5% solution of luminol in
0,05 mol/L of aqueous sodium hydroxide was applied to the chromatographic paper
by either wet-out process or by spray. By the same way hemoglobin solution with
additive of disodium EDTA and trisodium phosphate in 0,05 mol/L of aqueous
sodium hydroxide was applied. After that the paper was dried at the temperature
approximately 40°C in a baker. For the HP detection the drop of investigated solution
was applied. Because of that the bright blue chemiluminescence was observed. But
such paper shows the less chemiluminescence in time that has been observed, which
for real is enhanced by additive applying of drop of sodium hydroxide solution.
Because of the damaging effect of the sodium hydroxide to the paper which has been
made by abovementioned technology, subsequently, for the removing of hydroxide
solution after the luminol had been apply the paper was placed in exsiccator which
contained formic acid. After that the paper was removed and dried as usual.

For the HP by Iluminol indicator paper, produced by abovementioned
technology, the next solutions was applied on a strip of paper: drop of the sample of
HP and drop of sodium hydroxide solution. Very bright luminescence has been
observed only after the sodium hydroxide solution had been added.

Prepared luminol paper during the storage for 1 year in different storage
conditions didn’t change their properties. During the test has been proved that HP in
0,0005-30% solutions might be detected by luminol paper. In this case peroxide’s
solutions with a concentration from 30 till 0,005% show the bright
chemiluminescence after being applied to the luminol paper. At a 0,0005 %
concentration of HP the faint, but absolutely clear luminescence was observed.

Thus, using the luminol indicator paper the HP in drop of solution at a dilution
of 1:200 000 might be detected.

"Research has been conducted under supervision of Prof. M. Ye. Blazheyevskiy
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THE SYNTHESIS AND SPECTROSCOPIC INVESTIGATIONS OF
FLUOROQUINOLONES METAL ION COMPLEXES
Romanenko N.O., Garna N.V., Golovchenko O.S., Georgiyants V.A.
The National University of Pharmacy, Kharkiv, Ukraine
romanenko nataliial 891 @mail.ru

Molecules of antibacterial agents of fluoroquinolone’s group are produced by
chemical synthesis. In the case of drug interactions with antacids or iron preparations
fluoroquinolones form metal complexes due to their capacity to bind metal ions.
Complex formation occurs in molecules of fluoroquinolones by the carboxyl, ketone
group and azoheterocyclyc fragment. Interaction with metal ions has some important
consequences for the solubility, pharmacokinetics and bioavailability of
fluoroquinolones, and is also involved in the mechanism of action of these
bactericidal agents.

Considering the mentioned above information the purpose of this work was the
complex compounds synthesis of ciprofloxacin hydrochloride with ferrous sulfate
and ferric chloride salts in a medium of 0.1 M sodium hydroxide solution

and a medium of purified water for further study of biological properties of
their complexes and determination of the influence of interaction for the effect of
antibacterial therapy.

For the complex compounds formation a weighed substance of ciprofloxacin
hydrochloride was dissolved in 0.1 M sodium hydroxide solution and then to the
solution was added an iron salts in the ratio 2: 1 for ferrous (II) sulfate, and 3:1 - for
ferric (II) chloride. The solution was stirred for 10 hours. The same research was
performed in a medium of purified water with added 0,1 M NaOH to pH =8.

A further research of obtained complexes was performed by UV absorption -
spectrophotometry in a medium of purified water and in 0.1 M solution of
hydrochloric acid. The solution was prepared at a 0.0005% concentration.
Measurement has been shown that there was no significant difference between the
absorption maximum when the antibiotic was given alone and when given with the
iron salts, absorption maximum of the complexes was observed at the same
wavelength. The absorption maximum of the investigated complex compounds
remained unchanged, but there was a significant change of the absorbance intensity
of the studied complexes.

The next stage of our work is planned to be determination of the structure of
obtained complex compounds, the study of bioavailability and biological activity of
those.
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DEVELOPMENT AND VALIDATION OF UV-SPECTROPHOTOMETRIC
METHODS OF METRONIDAZOLE QUANTITATIVE DETERMINATION
IN URINE
Shkarlat G. L., Zhuravel I. O., Klimenko L. Yu.

The National University of Pharmacy, Kharkiv, Ukraine
toxchem@ukrfa.kharkov.ua

Metronidazole is attributed to the group of antiprotozoal medicines and widely
used for treatment of infectious diseases, at the same time it is possessed of quite
a number of side effects showed by classic symptoms of acute intoxication, especially
when interacting with other medicines and alcohol.

The purpose of this paper is to develop UV-spectrophotometric procedures of
metronidazole quantitative determination in urine and to validate the developed
procedures using the offered before approaches to the determination procedure and
acceptability estimation of specificity, recovery, linearity, accuracy and precision of
UV-spectrophotometric methods of analytes quantitative determination in biological
liquids applied in forensic and toxicological analysis.

It has been suggested to carry out metronidazole isolation from urine using
acetonitrile with subsequent separation of organic layer under the conditions of
aqueous phase saturation by ammonium sulphate according to the scheme.

C urine (10.00 ml) )

v
creation of the necessary pH value (by the universal indicator paper) )
11>

@.1 mole/l HCl to pH = 2> @ mole/l HCI to pH = 5> (50% NaOH to pH =

v

< double maceration with CHsCN (20.00 ml) for 1 hour >
v

C aqueous layer ><—< filtering, salting-out by (NH4)2S04 >
v

( organic extract (50.0 ml) )
v

1/10 parts of the obtained extract (5.00 ml) are evaporated using water bath
at the temperature of 80°C to complete removal of organic layer

v

+ 10.00 ml of the solvent
( 0.1 mole/l HCI ) ( 96% ethanol )

v
absorbance measuring (C®-46; /=10 mm) >

the compensation solution — the solvent

( A= 277 nm ) ( A=310 nm )
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Isolation has been carried out in the acid (pH = 2), weak-acid (pH = 5) and
alkaline medium (pH = 11).

The development and validation of procedures of metronidazole quantitative
determination was carried out according to the following scheme: application of
the normalized coordinates (normalization by the reference solution); the application
ranges is 25 — 175%; the number of concentration levels is g = 7 in constant
increments of 25%.

The metronidazole concentration in urine corresponding to the point of 100%
in the normalized coordinates — 80 mcg/ml — was chosen as the mean metronidazole
concentration in urine for acute poisoning.

Validation of the developed procedures by model solutions was carried out
earlier and their acceptability for further application in forensic toxicology was
shown.

Validation by matrix samples has been carried out by such parameters as
«specificity/selectivity», «recovery», «linearity», «accuracy» and «precisiony.

The results of specificity study show that carrying out metronidazole isolation
from wurine using acetonitrile provides low contribution of biological matrix
components into the absorbance of the sample to be analysed for both variants of the
solvents used for analysis, and the lowest value was observed when carrying out the
experiment in the weak-acid medium.

It is possible to point to the conclusion about high efficiency of metronidazole
isolation from urine under suggested conditions — not less than 90% — by the results of
recovery study. The method with acetonitrile application in the weak-acid medium is
characterized by the best extraction efficiency.

The values of reproducibility for recovery (< 20.00%) and blank-samples
absorbance (< 6.71%) satisfy the acceptability criteria for all variants of the methods.

All examined methods are characterized by the acceptable parameters of
linearity (RSD, < 6.01%; R, > 0.9884), accuracy (& < 6.40%) and precision (within-
run
< 14.14%; between-run < 20.00%), and the obtained data are the evidence of
application possibility of the developed methods for metronidazole spectrophotometric
determination in urine.

We have developed the set of UV-spectrophotometric methods of metronidazole
quantitative determination in urine using acetonitrile for analyte isolation from matrix
under the conditions of aqueous phase saturation by ammonium sulphate and
0.1 mole/l HCI solution and 96% ethanol as solvents for spectrophotometric
measurements. Acetonitrile application in the weak-acid medium (pH = 5) is optimal —
contribution of matrix components into the absorbance of the sample to be analysed

does not exceed 10%, extraction efficiency is ~95%.
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DEVELOPMENT AND VALIDATION OF THE HPLC-PROCEDURES
OF EFAVIRENZ DETERMINATION IN BLOOD
IN THE VARIANT OF THE METHOD OF STANDARD
Slabiak O. 1., Ivanchuk I. M., Klimenko L. Yu.
Ivano-Frankivsk National Medical University, Ivano-Frankivsk, Ukraine
The National University of Pharmacy, Kharkiv, Ukraine
ivanchuk.iryna@gmail.com

Purpose. To develop the HPLC-procedures of efavirenz quantitative
determination in blood and to validate the developed procedures using the approaches
to the determination procedure and acceptability estimation of specificity, recovery,
linearity, accuracy and precision of methods of analytes quantitative determination in
biological liquids applied in forensic and toxicological analysis.

Materials and methods. The design of experiment on development of
procedures of efavirenz determination in blood by the method of HPLC is presented
on the scheme.

Results. The set of HPLC-procedures for efavirenz quantitative determination
in blood has been developed by its maceration with amphiphylic solvents and
subsequent separation of organic layer under the conditions of aqueous phase
saturation by electrolyte for increasing the efficiency; this approach enjoys wide
popularity in modern forensic and toxicological analysis. Such amphiphylic solvents
as acetone and acetonitrile have been used in the experiment; ammonium sulphate
has been applied as electrolyte for saturation of aqueous phase. Isolation has been
carried out in the acid medium (pH = 2) and without previous blood processing.

For choosing the optimal method of efavirenz determination in blood we have
carried out validation of all developed procedures by such parameters as specificity,
recovery, linearity, accuracy, repeatability and intermediate precision according to
the approaches offered before in the variant of the method of standard.

The methods validation has been carried out at the first stage using model
solutions — the results allow to point to the conclusion about acceptable linearity,
accuracy and repeatability of the HPLC-procedure of efavirenz quantitative
determination in the variant of the method of standard.

At the second stage the methods validation has been carried out using model
samples. The results of analysis show the absence of peaks with the retention time,
which 1s coincident with (or near to) the efavirenz retention time, on the
chromatograms of blank-samples for all variants of procedures of analyte isolation
from blood that points to the conclusion about acceptable specificity of the developed

methods as for the components of biological matrix.
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( blood (10.00 ml) )
y

acidifying by 0.1 mole/l HCI solution to pH = 2
(by the universal indicator paper)

Y

[ double maceration with amphiphylic solvent

(20.00 ml) for 1 hour

(CHs).CO CHsCN
v

aqueous layer filtering, salting-out by (NH4)2SO4

v

|

SUNC U U N

organic extract (50.0 ml)

7 )

TLC-purification of the obtained extract (20.00 ml)

solvents systems:
1) CHCl3 and 2) CH3COOC;Hs — CH3OH — 25% NH3 solution (85:10:5)
eluent — 0.001 mole/l KOH solution in CH3OH

the solution to be analysed (10.0 ml)

\/\

HPLC-analysis (the volume of the solution to be analysed — 2 mcl)
device — «Munuxpom A-02»
column — &2 x 75 mm, reversed phase ProntoSIL-120-5-C18 AQ
temperature — 40°C
eluent A - 0.2 mole/l LiClO4 — 0.005 mole/l HCIO4
eluent B— CH3sCN
flow — 100 mcl/min.
gradient — linear from 5% to 100% CH3CN for 40 min.,
then 100% CH3CN during 3 min.
Kdetector — UV-spectrophotometer (8 wavelengths) /

By results of the recovery study the best efficiency of efavirenz isolation from
blood is noted in the case of the experiment carrying out at pH = 2 and using
acetonitrile. The reproducibility of recovery values satisfies the acceptability criteria
for all variants of methods.

On the whole, all examined methods are characterized by the acceptable
parameters of linearity, accuracy and precision, but high efficiency of efavirenz
extraction from blood and low value of the method uncertainty allow to consider the
method with acetonitrile application in the acid medium as optimal for sample
preparation of blood to further HPLC-determination of efavirenz.

Conclusions. Four procedures of efavirenz quantitative determination in blood
by the method of HPLC using amphiphylic solvents have been developed. Validation
of the developed procedures has been carried out and the possibility of application of
the method of standard for determination of efavirenz has been shown.
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THE ASPECTS OF IDENTIFICATION OF SULFANILAMIDE
PREPARATIONS WITH THE HELP OF TEST-KITS
WITH THE HEAVY METALS SALTS
Tovstopiat A.Ye., Gerasymenko D.R., Prokopets V.V., Shcherba 1.S.
The College of the National University of Pharmacy, Kharkiv, Ukraine
wolf prokopetz@ukr.net

In the modern world, the express methods of investigation are getting used
more and more often in different spheres of science and everyday life. Relatively
simple, cheap methods and means of analysis, called test-kits, are used. Using test
kits for quality control is promising and can significantly reduce the time and
substances, while maintaining a sufficient level of quality. At present, a test-kit based
on FeCl; has been introduced to the pharmaceutical practice. The development of
other test-kits with the salts of heavy metals (CuSQO,, CoCl,) is being conducted.

The aim of our work was to check the possibility of using test-kits for
identification of sulfanilamide preparations while conducting the pharmaceutical
analysis of extemporal medicines (EM). The role of sulfanilamide preparations in
medicine is hard to overestimate. Being used in many spheres (ophthalmology,
otolaryngology, etc.) even now, in “the era of antibiotics”, they haven’t lost their
value and popularity. While conducting the experiment reagents responding to the
requirements of the State Pharmacopoeia of Ukraine, “F” brand filtration paper,
proper substances of medical preparations: sulfacylum-natrium, norsulfazolum
natrium and aethazolum natrium, have been used. The choice of substances we
justified in that sodium salts of sulfonamides give clear analytical colorful effects and
do not require the addition of alkali during the reaction with Cu**, Co**, Fe’".

The results of the investigation of sulfanilamide preparations with the test-kits
based on the filtration paper, modified FeCl;, CuSO,, CoCl, have been compared to
the results in test-tubes and object plates, and with the results of blank experiments
where the substances under investigation have been replaced by purified water.

After the experiments have been conducted it was determined, that the test-kit
based on FeCl; gives an opportunity to identify the presence of sulfanilamides in the
substances, however, due to the same analytical effect on the three medical
preparations under investigation they can’t be distinguished. With the help of the test-
kits of modified CuSO, and CoCl, chemist analyst can easily distinguish one
sulfanilamide from another one: with CuSO, sulfacilum-natrium provides bluish
green colouring, norsulfazolum natrium — dark purple, aethazolum natrium — green;
with CoCl,: norsulfazolum natrium provides bluish purple colouring, aethazolum
natrium — pinkish white and sulfacilum-natrium doesn’t provide a certain analytical
effect with the given analytical tool.

Test-kits based on filtration paper with the salts of heavy metals can be used to
identify sulfanilamide preparations in aqueous solutions of EM. Test-kits made of
copper (II) sulfate are preferable as they help to distinguish different sulfanilamide
preparations. Test-kits made of cobalt(Il)chloride can be used to identify aethazolum
and norsulfazolum natrium, and test-kits made of ferum(III) chloride aren’t optimal
for identification of the given sulfanilamide preparations.
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ANALYTICAL CHEMISTRY TODAY AND TOMORROW.
PITTCON 2012 - 2015
Ursu L.F., Serenko 1.G., Moroz V. P.
The National University of Pharmacy, Kharkiv, Ukraine
anchem(@ukrfa.kharkov.ua

In 1949, in Pittsburgh (USA) held a scientific conference, initiated a non-profit
Corporation, United Pittsburghese spectroscopic society (SSP) and the Society of
analytical chemists of Pittsburgh (SASP). Since 1968, when the number of
participants exceeded 5.000 people each year the conference was held in large U.S.
cities. However, the title of the conference «PITTCON» remained.

The aim of our study was to analyze the scientometric data conferences
«PITTCON» 2012-2015. In programs conference presents all modern methods of
analysis. During the conference, an exhibition of the latest analytical instruments.
«PITTCON» -2015 will be held March 8-12 in New Orleans.

In 2014, «PITTCON» the number of reports was dominated by
chromatographic methods of analysis - 390 (120 chromatography - mass
spectrometry). In General, methods of spectroscopy was dedicated 172 report. All
types of sensors have been reported in the 140 reports. Electrochemical methods of
analysis were presented in 128 reports, mass spectrometry (without chromatography)
in 93, capillary electrophoresis 42, chemical analysis 20.

According to the statistics 40-50% of all analytical determinations performed
chromatography methods (petrochemical up to 70%). The most commonly used
HPLC (83 report), UHPLC (34), HPLC-MS and HPLC-MS/MS (84), hydrophilic
(10), 1on (30), chiral (16). 90 papers presented at various gas chromatography.

Among spectroscopic and related techniques — Raman spectroscopy - 50
reports, infrared spectroscopy (45), fluorescence (30), UV-visible spectroscopy (16),
inductively coupled plasma (12), atomic absorption-NMR (9) and other.

Proposed and investigated many of the newest sensors - electrochemical,
chemical and biosensors, sensors based ionic liquids, microfluidic, other.

Many of the scientific sessions at the conference took place from pharmacy
(158), biochemistry and medicine (152), food analysis (94), environmental control
(92), industrial analyses (214), clinical methods of analysis (70) and other.

Among the new scientific sessions select nanotechnology, nanomaterial’s (52
reports), proteomics, metabolomics, glycomics, lipidomics, peptidomics and others
(36 reports), microfluidics (65 reports), ionic liquids (as a fixed phase in gas
chromatography, solvents, standard electrodes) -15 reports.

Conclusions. «PITTCON» is the signature event in the world of analytical
chemistry in the number of papers and participants. Conference materials permit
comprehensive scientometric data with modern development methods, analytical
chemistry, applied spectroscopy, and analytical instruments.
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UV-SPECTROPHOTOMETRIC ASSAY SOTALOL HYDROCHLORIDE IN
BULK AND TABLET FORMULATION
Vislous O.A., Bevz N.Yu., Palchik S.A., Zhivora N.V.
The National University of Pharmacy, Kharkiv, Ukraine
olga-vislous@yandex.ua

Beta-blockers are used by tens of millions peoples to treat high blood pressure
and other heart ailments. They are effective, life-saving medicines with decades of
widespread and generally safe use.

Sotalol hydrochloride is a hydrophilic non-selective [-adrenoreceptor
antagonist used for treatment of hypertension, cardiac arrhythmias, and angina
pectoris. It is a racemic mixture consisting of equal amounts of the D and L forms,
with the D enantiomer having solely antiarrhythmic class III effects and the L
enantiomer having both antiarrhythmic class I1I and beta-blocking effects.

In this regard, the aim of our work is to develop the UV spectrophotometric
methods of assay of sotalol hydrochloride. In medical practice, sotalol hydrochloride
1s used in the form of tablets and oral solution. In Ukraine registered tablets under the
trade name “Sotalol Sandoz” of 40, 80, 160 mg and ““Sotalol APO” Borshchahivskiy
HFZ of 80, 160 mg.

Sotalol hydrochloride substance and formulations based on it included many
foreign pharmacopoeias. Literature survey revealed that very few methods have been
reported for the analysis of sotalol hydrochloride dosage form which includes UV
spectroscopy the absorption index, reverse phase high performance liquid
chromatography methods, thin-layer chromatography, gas chromatography, infrared
spectrum, mass spectrum, colour test (Liebermann's reagent — brown; mercurous
nitrate — black).

The aim of our work is to develop methods for the spectrophotometric
determination of sotalol hydrochloride for its further use in the analysis of its dosage
forms, particularly tablets.

In order to achieve this objective we have removed the ultraviolet spectrum
was 0.05% aqueous solution and 0.1 N HCI solution of sotalol hydrochloride,
maximum is observed at a wavelength of 228 nm and a shoulder at 261-265 nm
region and 0.05% solution of aqueous alkali — 249.0 nm. Therefore, quantitative
determination of sotalol hydrochloride in a solvent 0.1 N NaOH. Calculation of the
content of the active substance in a quantitative spectrophotometric determination
was carried out by standard.

As the results of research, obedience to the law of Bouguer-Lambert observed
in the concentration range 5.0-10™ to 2.0-10” g/ml at length wave 249 nm.

Approbation methods performed on the tablets “Sotalol Sandoz” containing
0.08 g of sotalol hydrochloride in one tablet. Found that auxiliary substances do not
affect the character of the spectrum.

The developed methods has been used by us determination of sotalol
hydrochloride commercial pharmaceutical formulations as tablet “Sotalol Sandoz”
were prepared mixture model and determined the content of the active ingredient.
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TECHNOLOGICAL ASPECTS OF EXTEMPORAL TECHNOLOGY OF
PREPARATION SUPPOSITORIES WITH SEA BUCKTHORN OIL FOR
HAEMORRHOIDS TREATMENT
Abdurrahman M., Buryak M.V.

The National University of Pharmacy, Kharkiv, Ukraine
tinfau@rambler.ru

Haemorrhoids are a very common disease that affects 50 % of the human
population throughout the world. This pathology is met in adults of all ages and in
children from birth.

Medicines of herbal origin are better tolerated by patients, have significantly
fewer side effects, high bioavailability and a wide range of therapeutic action.

Among the offered range of phytomedicines for haemorrhoids treatment
suppositories with sea buckthorn oil by LLC “Fitolik” were chosen as an object of
research, as they show a significant anti-inflammatory, reparative (healing) effect due
to membrane and antioxidant effects of sea buckthorn oil. Also, this medicine is
suitable for treatment both adults and children above 6 years. But it contains hard fat
as a suppository base, while usage of suppositories in children requires natural
components. Pharmaceutical compounding gives an opportunity to develop
extemporal technology of preparation suppositories with sea buckthorn oil with the
use of natural suppository base — cocoa butter.

As cocoa butter has a low melting temperature and the chosen active ingredient
is in the form of the fat oil in quantity of 33.33 %, the sealant is required. For a
number of reasons, the most suitable sealant is set as beeswax.

To determine the suitable percentage of beeswax in suppositories, the relevant
investigation was conducted. Suppositories with 3, 4, 5 % (samples 1, 2 and 3,
respectively) of beeswax were prepared and studied by such physical and chemical
property as melting temperature (by the by the method of State Pharmacopoeia of
Ukraine, 1 ed., section 2.2.15.). Research was conducted for 3 series, for each
sample, of 10 suppositories with sea buckthorn.

The obtained results showed that samples 1 and 2 have melting temperature
lower than 34 °C, which means that they will melt at the hand of the patient at once.
Such circumstance attests to the impossibility of their successful administration.
Melting temperature of sample 3 provides good consumer quality of the medicine and
meets the requirements of State Pharmacopoeia of Ukraine.

Therefore, the most rational quantity of sealant beeswax was set as 5 %. The
obtained results were used in development of extemporal technology of preparation
suppositories with sea buckthorn oil.
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MODERN PREPARATION OF MEDICINES AT PHARMACIES
OF UKRAINE
AbedAlwahab Kawtharani, Dankevych O.S.
The National University of Phamacy, Kharkiv, Ukraine
tinfau@rambler.ru

Compounding is the creation of a drug product by mixing ingredients. For
hundreds of years this was the exclusive way pharmacists practiced. However, as
professional manufacturing developed, compounding decreased. Fifty years ago,
about 60% of medications were compounded. Today, only about 1% of new
prescriptions are compounded, but compounding may be undergoing a resurgence.

Moreover, medical representatives of different pharmaceutical companies, who
promote their products to the market, exert a significant influence on prescribing of
medicine by doctors.

January 18, 2013 on the website of the Ministry of Health of Ukraine on
medicine has been posted a draft order of Ministry of Health of Ukraine "On
amendments to the license terms of an economic activity in manufacture, whole- and
retail sale of medicine" concerning the requirements to activity of pharmacies. The
document also noted that every tenth pharmacy must manufacture extemporaneous
medicine. As of 29.01.2013, the total number of pharmacies in Ukraine made up
15092. On conditions that each tenth pharmacy must have a license of
extemporaneous manufacture, according to the draft order, then there should be about
1.5 thousand pharmacies that manufacture extemporaneous medicine in Ukraine.

On 01/01/2013 the total number of pharmacies, which have a right to an
extemporaneous manufacture made up 433. The leader of this index is the capital,
which represents 69 pharmacies that have a license of extemporaneous manufacture.
Among the regional centers 19 and more of such pharmacies are presented in Lviv
and Kharkiv. It is worth being noted that there are pharmacies in all regions of
Ukraine that manufacture medicine.

Manufacturing pharmacies of Ukraine make various medicines prescribed by
doctors and at the request of medioprophilactic institution. Depending on the
establishments being served (clinics, hospitals, health resorts, orphanages, etc.) a
range of extemporaneous medicine in each pharmacy is individual. If there is an
orphanage or a care establishment next to a pharmacy, then the major part in receipt
occupy solid dosage forms for oral use. When hospitals are being served — dominate
parenterale medicines. If institute of dermatovenerology is being served - soft and
liquid forms for external use are made more often.
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RESEARCH OF THE LIQUID NETTLE LEAVES EXTRACT OBTAINING
BY PERCOLATION METHOD
Afzunmehr R.U., Kukhtenko G.P., Gladuh Ye.V.
The National University of Pharmacy, Kharkiv, Ukraine
galina_kukh@rambler.ru

It 1s known that nettle grows like a weed, but it refers to the medicinal plant
raw material and has a complex of valuable substances such as vitamin, carotenoids,
chlorophyll, vitamin C, flavonoids, tannins, and others. Stinging nettle has
hemostatics, diuretic and tonic effect, showing weak choleretic activity. Nettle leaves
are part of the species with gastric, laxatives, vitamin and other effect. From the
leaves of nettle prepared tincture, liquid and dense extract. Dense extract part of the
drug Alohol, which has a choleretic effect.

Long been and till present day by decoction of nettle leaves rinse hair to
strengthen the roots and structure of hair, liquid extract is part of the therapeutic
shampoo "Fitoval."

Therefore, we consider that the development of topical medicinal shampoos
containing a set of extraacts from several types of raw materials, one of which is the
nettle leaves is relevant.

Preparation of a liquid extract made by percolation, as extragent used 50%
water alcoholic mixture, extraction conducted at room temperature. 100 g of raw
material loaded into a percolator, to eliminate formation of voids (dead zones)
pouring of extragent was carried out from the bottom up to a "mirror" level. Raw
material was infused within 24 hours, and then started the process of percolation,
that is selection of extract at a rate of 110 drops per 1 minute and at the same rate
feeding by fresh extragent.

In order to establish the dynamics of the extraction process was carried out
selection of extract samples in the amount equal to the weight of the loaded material.
In all collected consistently extracts was determined the dry residue at a temperature
of 105°C on hygrometer of «Sartorius» company (Germany). Also was calculated
yield of extractives.

As a result of studies, it was found that for complete exhaustion of raw
materials needed to use a ten-fold amount of extragent relative to the weight of the
raw material. The obtained liquid extract was evaporated on a laboratory vacuum
evaporator up to 100 mL, to achieve a ratio of raw material: extragent 1:1. Thus there
was obtained liquid nettle extract, which will be used in our futher work at
development of a therapeutic shampoo.
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The larvae of drone brood and bee moth are beekeeper products, which are
used as raw materials for the development of new medicines will broad-spectrum
pharmacological action. In folk medicine, medicines of the moth larvae of bee and
the drone brood are used to treat cardiovascular diseases (ischemia, angina, heart
attack, etc.), the respiratory system, tuberculosis, inflammation of the joints, lymph
nodes, prostate, prostate adenoma, menopause, infertility in women and other
diseases. On department pharmacy-basis technology of drugs from biomass drone
brood larvae obtained the freeze-dried substance. On the basis the moth larvae of bee
developed tincture. New medicines having antimicrobial, antiinflammatory,
antioxidant action. The breadth of the pharmacological effects of medicines due to a
variety of biologically active compounds, as contained in beekeeper products,
includes the larvae of drone brood and bee moth. From scientific sources people
knows, that the using of beekeeper products in food increases the protective forces of
the body due to their positive effect, of the immune system.

The objective of this work studies the effect of the influence of new medicines
on the immune system. The influence of medicinal substances on cellular immunity
use the reaction of delayed type hypersensitivi. Also studied the effect of tinctures
and lyophilized powder for humoral immunity (the number of spleen cells antibody
producers purebred mice’s and hemagglutinin titer of serum blood). This method of
determination of antibodies in the serum agglutination test lies.

Studies to assess the actions immunotropic infusion of moth larvae bee indicate
that the medicines tends to increase the functional activity of T-lymphocytes in
delayed-type hypersensitivity, increased the number of spleen antibody producers and
increasing hemagglutinin titer. The results of scientific studies have shown that
freeze-dried substance drone brood has a strong immunomodulating-cial action.
Substance stimulates T-cell responses immuno-eignty and production of antibody
producers spleen. In tincture of biomass moth larvae bee this biological asset-ness is
less pronounced. Performed experimental studies showed a trend of positive
influence of bee moth larvae tinctures for immunity. The results can be used to study
of this mechanism action new medicines. Lyophilized Nye substance from biomass
drone brood can be used in the development of new medicines to enhance the body's

defenses therapeutic and preventive action.
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One of the most important ways to solve the nutrition imbalance problem is the
use of certain biologically active supplements. To improve the health condition,
productivity and life expectancy of the population it is necessary to ensure its proper
nutrition with a balanced set of amino acids, to eliminate the deficiency of vitamins,
minerals, trace elements, and also to develop and improve production technology,
providing high quality of food products. One of such promising sources for food
additives is Jerusalem artichoke (Helianthus tuberosus L.), which tubers comprise 15-
20% of inulin, 2.5-3.5% fructose, about 2% of protein, pectin, hemicellulose, fats,
iron and phosphorus compounds, potassium, magnesium, B vitamins, carotene,
pantothenic acid, vitamins E and C.

In this context, the aim of the work was the development of hard capsules with
dried powder of Jerusalem artichoke tubers.

As an object of research used fresh tubers of Jerusalem artichoke, which were
purified from dirt, crushed and dried in an oven. When selecting the composition of
excipients to develop capsules conventional methods according to the
recommendations of the State Pharmacopoeia of Ukraine have been used.

Dried parts of tubers milled in a coffee grinder. The resulting powder is light
gray in color, has a sweet taste and characteristic smell. The substance has low
technological parameters on the flowability and bulk density. To eliminate these
drawbacks binders should be used.

As binders for the given powder 2, 5 and 10% starch paste and 96% ethyl
alcohol were chosen. The composition humidified with abovementioned binders and
granulated through a sieve of diameter 1000 mm, and then dried at a temperature of
40 ° C. Studied the technological characteristics of the resulting mass. As a result it
has been found that the mass does not meet the requirements for disintegration.
Therefore, in the encapsulation mass added dry starch in an amount of 5% which
provides the required hard capsules disintegration rates.

Furthermore, we have studied the amino acid and trace element composition of

Jerusalem artichoke tubers.
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Successful treatment of a particular chronic wound requires a detailed
understanding of the molecular and cellular components present within each wound.
Currently, chronic (and acute) wounds of different etiologies are treated using a
multistep approach based on contemporary knowledge of wound healing. First,
nonviable tissues from within and around a wound are removed using surgical
debridement or debriding agents, such as bacterial collagenase. Second, infection and
inflammation are minimized with antibiotics and anti-inflammatory preparations.
Next, moisture imbalance is corrected, generally with carefully selected dressings.
Finally, epithelialization and granulation tissue formation are promoted by the
application of specific therapies, such as growth factors.

The use of time strategy is not always sufficient, however, and some wounds
remain nonresponsive to current therapies.

The relevance of medicinal plants and herbs use, especially growing in
Ukraine, modern medicine has increased significantly in recent years. Effectiveness
of the modern drugs which contains herbal ingredients higher than most of synthetic
drugs in terms of complex action exerted by keeping the amount of biologically
active substances. Due to the following advantages: low toxicity, hypoallergenic,
complex action and the possibility of long-term use without significant side effects it
1s expedient to use substances derived from medicinal plants. The most common
active pharmaceutical ingredients obtaining from medicinal plant materials used for
the production of ointments are extracts. Hydrophobic or hydrophilic fractions of
extracts are prepared depending on the used extracting agent.

Among the drugs that have active influence on the course of reparative
processes hydrophilic fraction of the Poplar Chinese leaves extract of was chosen.
This active pharmaceutical ingredients has reparative, antimicrobial, inflammatory
activities.

Despite these successes in the treatment of inflammatory processes, including
combined ointments, most drugs in Ukraine are more active in the first phase of
wound healing, and they has limited range, so creating effective ointments for the
treatment of purulent wounds remain relevant, especially containing natural
ingredients.
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STUDY DISPERSION AND AVERAGE WEIGHT IN A SINGLE DOSE
SPRAY FOR USE IN ENT PRACTICE.
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Upper respiratory tract infection (VMD) is undoubtedly the most common
diseases with which modern man is found throughout the period of life.

One of the urgent problems of modern pharmaceutical technology is creating a
new generation of drugs for topical application, providing local and comparable
ravnomirne release of active substances from the dosage form, creating high
concentrations of therapeutic agents at the site of application without a significant
increase of antimicrobial agents into the systemic circulation.

These drugs today are sprays that are used in the treatment of many
inflammatory processes empty cavity and upper respiratory tract. In sprays, sprays
having advantages, not disadvantages associated with the use of bottles under pressure
increase and the use of propellant gas as a carrier.

The department supervisor developed in ATL combined spray composition for
use in ENT practice.

We investigated some technological characteristics of the spray dvuma types of
mechanical pumps from different manufacturers: JSC "Stoma" (Ukraine) and the
company «Coster Technologic Special Spa» (Italy) - type 20DR 376/100/0-PT.

Because of the quality of the valve-spray system depends on the work of all
aerosol packaging, we conducted a comparative study of several indicators of
technological nature. We determined the average weight of the drug in a dose and
dispersion.

An average weight was determined at (20 = 2) ° C by pressing on the valve stem
spray 5-6 times to get dispersed current. Then spray bottle was weighed to the nearest
0,01 (m1), nazhymaly on the valve stem from 1 to 20 times and weighed again (m2).

To determine the dispersion of aerosol particles is fixed on a slide.

On the slide Apply a thin layer of petroleum jelly mixture of oil and vaseline (1:
1) to fix the aerosol particles. The drug nebulize by mechanical valve, pressing the
valve stem until the aerosol cloud formed. He made particle test solution. The particle
size determined by microscope in which the ocular insert special mesh size of 20 mm
at magnification (10 x 8). Definition carried out in 25 fields of view. Particle size is
determined along the longest axis.

The average weight of a single dose, which vychavlyuvalas two valves is about
the same, but the deviation from the weight of the valve AO "Stoma" is 3%, and for the
valve «Coster Technologic Special Spa» 0,6%.

To determine the dispersion, the results of experimental studies it appears that
60% and 70% are particles of dispersion, which is satisfactory for this purpose sprays.
Dispersion of airborne particles less than 100 microns.

Based on the research results can be concluded that an advantage of valve-spray
system imported. Nevertheless, both systems provide the required dispersion quality
and cutting, and can be used in aerosol drug technology as a spray.
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Cold diseases or acute respiratory infections are the most common diseases,
which stipulates their medical and social significance. Acute respiratory infections
account for more than 90% of human infections. The characteristic symptoms of this
diseases are sore throat, rhinitis, cough and fever. For the rational therapy choice
attention should be paid to the effectiveness and safety of medicines. Over the past
decades, significant demand have gained herbal products.

As the plant material have been chosen leaves of Plantago major, Hedera helix
and Salvia officinalis. As it is known, the leaves of the Plantago major contain
polysaccharides and flavonoids, among the latter determine, rutin, apigenin, luteolin.
Expectorant action of plantain leaves is due to the presence of polysaccharides.
Saponin glycosides of Hedera helix determine its secretolytic effect,
hydroxycinnamic acids exhibit immunostimulatory and anti-inflammatory effect.
Hydroxycinnamic acids, flavonoids and tannins of Salvia officinalis exhibit anti-
inflammatory, antimicrobial and astringent effect.

The aim of this work is to investigate technological properties of these plants
separately and mixture of these plants.

The relative density, the bulk density, the porosity raw, the free volume of the
plant layer, the absorption coefficient (purified water), the humidity, the flowability,
the angle of repose, the content of extractives (purified water), the content of
polysaccharides were studied for each plant separately. The results of the studied
parameters were sufficiently close to other plants and did not have large deviations.

The next step was to prepare the mixture of Plantago major leaves, Hedera
helix leaves and Salvia officinalis leaves in the ratio 5:1:1. The following are some of
the parameters that have been studied for the mixture. The relative density -
1,36 g/ml, the bulk density - 0,21 g/ml, the porosity raw - 0,37, the free volume of the
plant layer - 0,82, the absorption coefficient (purified water) - 1,90 ml/g, the humidity
- 9,61%, the flowability - no value, the angle of repose - 45°, the content of
extractives (purified water) - 38,72%, the content of polysaccharides - 13,83%.

The obtained technological parameters will be used in the development of the
extraction drug technology of this mixture.
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The problem of creation of effective herbal remedies from medicinal plants is
currently relevant.

This is due to the fact that the medicines based on natural bioactive compounds
have advantages over their synthetic analogues, since the breadth of therapeutic effect
in them is combined with minimal side effects. Of particular importance are blends,
which contain a complex of biologically active compounds responsible for the
multivalent effect on various body systems.

The aim of this work was to develop and study a sedative blend. As objects
used the following types of medicinal plants - hop cones, motherwort herb, hawthorn
fruit, mint leaves and elderberry flowers.

To determine the optimum extraction conditions extracts with 70% ethanol and
purified water were obtained. Each of the extracts was sampled fractionally with
DER increments of 1:1. For each sample was conducted quantification and calculated
the main parameters of the process dynamics. The extraction process carried out in a
laboratory filtration extractor.

It has been established that the maximum number of stages for extraction of the
extract should be considered equal to 4, since further increase of the extractant
portions does not lead to a significant increase in the yield of finished product.
Considering the duration of the extraction process and the power consumption it is
rational to obtain total extract, although its yield is slightly less than at extraction of a
single plant material. The best yield of extractive and active substances is observed
when used as extractant purified water.

A comprehensive study of the blends has been conducted. The presence of
flavonoids, phenol glycosides, floroglucides, tannins, anthracene derivatives,
saponins, water-soluble vitamins in blends has been established. The main
biologically active compounds of blends: flavonoids, tannins, ascorbic acid have been
quantified. The coefficients of water absorption and total loss of extractant have been
determined.

The optimal dosage form for extemporal manufacture is determined to be an
aqueous decoction, filtered without cooling.
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One of the main directions of development of biopharmaceutics is the choice of
optimal type and composition of the dosage form to ensure high safety and
therapeutic efficacy.

The main terms of the action of drugs is their release from the dosage form,
absorption through biological membranes and transport to the place of impact with
blood, lymph. It depends mainly on a combination of pharmaceutical factors. The
therapeutic activity of drugs in the form of ointments related to the properties as drug
substances and excipients, pH, viscosity, which render effect on bioavailability of
drugs through the skin. One of the important indicators of quality of ointments, like
any other dosage form is its ability to provide optimal bioavailability of the drug. As
you know, the rate of absorption of drugs affect a variety of factors pharmaceutical
and pharmacological order.

Of pharmaceutical factors affecting bioavailability of drugs should be allocated
as follows: degree of grinding, polymorphism, solubility and other physical and
chemical properties of the medicinal substance.

To provide the necessary dosage form pharmaco-technological characteristics
chosen excipients, such as optimal media for drugs. The use of any additive in each
case requires special studies to ascertain its impact on the process and bioavailability.

As the original carrier of pharmacologically active substances foundations
themselves have certain physical and chemical properties. Therefore, in each case, a
combination of drugs and assisted in the appropriate dosage form should be
individualized based on the pharmacokinetics of drugs

Ointment bases cannot be seen only as a neutral environment of drugs
administered to them. Properties ointments, its ability to be absorbed and hence
therapeutic effect largely depend on the nature of ointment bases. Given the
foregoing, to increase the therapeutic action we proposed the use of combination of
hydrophilic ointment base, which differs from the usual fat basis - vaseline.

In order to assess the degree of increase therapeutic effect was evaluated the
degree of release of drugs (streptocide and anaesthesin) ointment bases with different
composition by "agar plates." It is proved that the rate of release depends on the
nature of the base and the degree of dispersion of the drug.
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Doctors keen interest in the study of skin candidacies in recent years due to a
significant increase in their frequency. This is due to a sharp increase in the number
of risk factors for fungal infections (active antibiotic therapy, resuscitation, use of
glucocorticoid and immunosuppressive drugs, etc.).

The number of antifungal agents that are "in service" doctors constantly
updated. Now it includes about 10 dozens of local and systemic drugs.

Existing drugs are mainly fungstatics not effective in treating such patients. In
this regard, the acute problem of development and introduction of new drugs with
fungicidal original mechanism of action, such that no cross-resistance with existing
drugs.

However, in the last century to treat fungal infections could use only potassium
iodide, which is also used in our days, and local funds - only preservatives, many of
which (liquid Castellane et al.) Have been established only later. The situation has not
changed until the mid XX century, when the antifungals different chemical groups to
treat fungal skin lesions.

Their implementation in practice dermatologists changed in views on the
nature of the treatment of fungal infections of various origins. The emphasis in their
treatment became gradually shift towards systemic therapy, but local therapy still
remains the main treatment. Some methods of topical treatment, those who today
seem inappropriate (hair removal, removal of nails, etc.) Were slow to give the
combined therapy with antifungal agents.

Modern Ukrainian market of antifungal drugs fully meets the current needs in
this group of drugs. However, their relatively high cost in low solvency of the
population cannot meet the needs of patients with mycosis. One way to solve this
problem is to develop new and improve existing composition of extemporaneous
preparations antifungal action.

Given the foregoing, one way to solve this problem is to develop new and
improve existing composition of extemporaneous preparations antifungal action.

The analysis of extemporaneous formulations to treat this class of diseases has
shown promising development structure highly topical administration of drugs with
complex action (antifungal, antiseptic, and dry action) that will help improve medical
and preventive care to patients.
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Currently are widely used soft dosage forms in the form of gels, due to a
number of benefits such as efficiency (well absorbed through the skin and mucous
membranes), usability (easy to apply and spread over the surface), simplicity and
efficiency of preparation technology. As a gelling agent carbopol of different brands
is often used. Of great interest is the study of hydrocolloids, as which may be used
methylcellulose and its derivatives, carrageenan, gums, pectins to create new drugs
based on them.

We have studied 0.5%, 1%, 1.5%, 2%, 2.5% and 3% solutions of sodium
carboxymethylcellulose,  hydroxypropylmethylcellulose,  hydroxyethylcellulose,
ethylcellulose. The samples were prepared by the gravimetric method, dispersion of
methyl cellulose derivatives in purified water performed with a homogenizer
POLYTRON 2500 E of company "KINEMATICA AG" (Switzerland). Prepared
samples were subjected to rheological (structural-mechanical) research on the device
"Rheotest-2" (Germany) with the H set of coaxial cylinders. Rheological studies
allow to judge of the viscous-plastic properties of solutions of methyl cellulose
derivatives and their thixotropy. To compare the data of the dynamic viscosity of the
methylcellulose derivatives solutions carbopol solutions were prepared at the same
concentration. Samples which viscosity did not allow carrying out rheological studies
were subjected to determination of kinematic viscosity using the viscometer 2-VSL.

As a result of experiments it was found that in all the samples with increasing
concentration value of the dynamic viscosity increased. In the concentration range of
0.5 - 1.0% solutions have low viscosity, systems are approaching Newtonian liquids.
In samples with a concentration of 2.5 - 3% viscosity increases sharply, but does not
exceed the viscosity of the gels prepared with Carbopol.

On the other hand incorporation of salts into the hydrocolloid lowers the
viscosity thereof. Thus, the next stage of our work will be to study the dependence of
viscosity of hydrocolloids solutions from introducing into their composition of

solutions of salts and other substances.
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Statistical studies of the last years indicate the high rate of prevalence of
inflammatory diseases of parodontium and of mucous membrane of the oral cavity in
different age groups. Moreover, the indicated diseases have a negative influence on the
quality of life, that is why they belong to the socially important diseases in medical
practice. Therefore, at present the development of new drugs for the pharmacotherapy of
inflammatory conditions in dentistry is a topical interest for the scientists who work in
the pharmaceutical field, the solution of which should be based on the phased researches.

The purpose of our work was a theoretical and an experimental justification, the
development of composition, technology and quality control methods of a new remedy
in the form of herbal collection for the treatment of inflammatory diseases of
parodontium and those of mucous membrane of the oral cavity. The objects of study
included medicinal plant raw materials, tincture of Japanese Sophora, the collection
«Denta-Phyt». The research was conducted by using organoleptical, pharmaco-
technological, microbiological, biological, physical, chemical, mathematical methods.

Among the drugs for dentistry registered on the pharmaceutical market of Ukraine
the limitation of complex phytomedicines, which include collections, was established
and this factor indicates the prospects of their development for the further introduction
into the medical practice.

According to the data on the use of collections for the treatment of inflammatory
dental lesions in folk and official medicine in prescriptions the most widespread
medicinal plants were selected and stable combinations with other plants in the
composition of each collection were defined for them. As a result of analysis it has been
noted the objects frequently combined with each other and perspective medicinal plants,
the raw materials of which due to the content of biologically active substances, may be
incorporated into the complex dental preparations. The microbiological screening of the
infusions of raw materials of selected plants for the purpose of the experimental
substantiation of MPRM-components of a new collection was carried out. The research
was conducted by using the method of diffusion in agar in the modification of "wells".
The medicinal plant raw material with the most expressive antimicrobial activity was
defined due to the obtained values of the diameters of the zones of stunted growth of
microorganisms S. aureus, E. coli, P. aeruginosa, B. subtilis, P. vulgaris, C. albicans and
five MPRM-ingredients of the collection were selected: sage leaves, marigold flowers,
St. John's wort herbs, linden flowers, peppermint leaves. The impact of the tincture of
Japanese Sophora on the antibacterial and antifungal activity of modeling samples of the
collection and also the content of the given component in the preparation were defined
on the basis of microbiological studies, besides the substantiation of the optimum ratio of
ingredients in phytopreparations. The rational composition of the new plant medicine for
the local use in dentistry was established and it was conditionally called "Denta-Phyt"
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(to 100.0): St. John's wort herbs (29.0), linden flowers (29.0), mint leaves (14, 0),
marigold flowers (14.0), sage leaves (14.0), the infusion of Japanese Sophora (10.0).

The technological parameters of each medicinal plant raw material of
phytomedicine and of the developed collection, which should be taken into consideration
when making the drug, were studied with the help of pharmaco-technological
researches. A rational technology of the new plant medicine was substantiated on the
basis of analysis of the influence of regimes of getting infusions from the collection and
the stage of dividing the components up to the value of solid residue, which indicates the
content of extractive substances. The three separate fractions of the collection "Denta-
Phyt" were studied with a particle size of 1.2 mm, 2.3 mm and 3.4 mm, for which the
aqueous extracts were obtained by using different modes: the infusion time in a water
bath (from 2 to 28 min in increments of 6.5 min) and the infusion time at room
temperature (from 15 to 60 min in increments of 15 min). Two fractions of the collection
of herbs - 1.2 mm and 2.3 mm, which can be combined into one with a particle size of 1-
3 mm, were chosen according to the results of the study. The infusion time during 15
min in a boiling water bath and during 45 min at room temperature was selected as a
rational mode of obtaining the aqueous extract from the phytomedicine.

The development of the project of the quality control methods for the new
collection "Denta-Phyt" was based on a series of physico-chemical studies, as a result of
which the parameters, by the following indicators such as appearance, identification, the
loss of weight on drying, total ash, ash insoluble in hydrochloric acid, microbiological
purity, a substance extracted, quantification of the active ingredients, were established.
The main functional groups of components of the phytomedicine such as flavonoids,
essential oils, polysaccharides, phenolic compounds were defined by using qualitative
reactions. With regard for the different methods of tests based on for the identification of
flavonoid compounds and essential oils in the composition of ingredients of collection
ingredients (according to the monographs of the State Pharmacopoeia of Ukraine), it has
been developed the unified methodology for their identification. So, the biologically
active substances such as flavonoids (rutin, hyperoside, caffeic and chlorogenic acids)
and essential oils (menthol, thymol, cineole) were detected by thin-layer
chromatography analysis. The quantitative determination of active substances of the
phytomedicine was carried out by the spectrophotometric method according to which the
content of amount of flavonoids was established. The spectrum of pharmacological
activity was defined on the basis of several studies. The anti-inflammatory influence of
the infusion of the collection of herbs on the model of an acute aseptic inflammation
caused by injection of carrageenin was detected. According to the method of Althauzen,
the presence of a moderate hemostatic action was established. Also, on the model of the
experimental periodontitis, the specific parodontoprotecting activity of the collection
"Denta-Phyt", which has a more expressive effect of the herbal preparation in
comparison with the collection "Elekasol", was defined.

Thus, according to the results of studies conducted sequentially, the optimum

composition, a rational technology and quality control methods of the new
parodontoprotector — the collection "Denta-Phyt" were developed.
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In development of modern medicine the vital part belongs to exploration of the
potential of metallic nanoparticles. This is specified, first of all, by a wide range of
their application, and also by the high effectiveness of the drugs that contain nano-
particles.

Changing the size of particles has been shown to have the direct impact on
changing of physical and chemical properties of substance, parameters of the crystal
lattices, melting points, electronic structure and also catalytic and other properties.

Changing the following properties may cause changing of their usage in the
pharmaceutical industry.

The given size of nanoparticles causes the subsequently modification of
physical and chemical properties of metallic, which can become a background for
creation of nanomaterials and nanocompositions that are able to change the methods
of diagnosis and treatment.

Nowadays, scientists describe the broad application of various metallic
nanoparticles. Gold, Bismuth and Silica nanoparticles have been extensively studied
for enhancing efficiency and reducing side-effects of therapy of oncologic diseases.

Ferum nanoparticles are widely used to treat various types of anaemia and also
for diagnosis of diseases, in particular for higher sensitivity of Computerized Axial
Tomography . Zinc and Gold Nanoparticles facilitate regeneration and rejuvenation
of skin cells and mucous membranes, but also possess proper antimicrobial activity.

Silver also plays an essential role in nanomedicine. A study on Argentum
nanoparticles has made significant progress which caused an in-depth exploration of
their application for pharmaceutical purposes.

It was proven the antiviral and antifungal activity; antiviral, anti-inflammatory,
immune-modulatory effects of the given drugs.

In vitro and in vivo the bactericidal and antiviral activity of given silver
nanoparticles was proved. Used externally, it was observed fast regeneration of the
affected skin areas. Thus, it was established that metallic nanoparticles possess
healing components and stimulate regenerative processes.

From the above, we could conclude that the development of new drugs on the
basis of nanoparticles remains an extremely valuable and timely issue due to the
constant progress of modern medicine. This applies particularly to antiviral and
antimicrobial drugs, which will make it possible to resolve the problem of antibiotic
resistance.

177



STUDY PROCESS DATA ANTIULCER DRUGS BASED
ON BEE PRODUCTS
Bogdan N.S., Tikhonov O.I.
The National University of Pharmacy, Kharkiv, Ukraine

Bukovinian State Medical University, Chernivtsi, Ukraine

bohdankudryk@gmail.com

To ensure high efficiency of drug action and minimum side effects when
applied a large value has a correct selection of pharmaceutical factors, including
excipients and production technology. In connection with the above goal was to
develop a rational technology combined drug of natural origin based on bee products
and plantaglyutsid having anti-ulcer effect.

Study drug technological properties revealed that it has a good bulk density
((1,00 £ 0,01) g/cm3), and poor flowability (2.18 g/s); plantaglyutsid has good bulk
density ((2,51£0,01) g/cm3) and poor flowability. In this connection the mixture of
starch were used and aerosil and talc, lactose, microcrystalline cellulose and glucose.
The study of the technological properties of the granular mass showed that the best
indicators has to include a mixture of starch and aerosil: bulk density - (0,92+0,02)
g/cm3; flowability - (1,26 + 0,03) g/s.

Investigations were carried out according to the SPU I Publishing (article"
granules"). Experiments showed that the granules satisfy the requirements of particle
size 0.3 to 0.4 mm which have an excellent flowability, and the disintegration time in
an acidic environment Granlie was much smaller (less than 12 min). This is crucial,
as granules developed primarily intended for the treatment of gastric ulcer , the
secrets of which are acidic environment.

Determination of abrasion resistance by the standard procedure, as a result of
studies , it was found that the indicator satisfies the requirements

(minimum 97 %) and is 99.36 %.

Thus, as a result of the research established a number of technological melon

which give granules with high pharmaceutical availability.
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RESEARCH MEDICAMENT FOR
THE TREATMENT OF PROSTATITUS
Bychko T.E., Chushenko V.M.
The National University of Pharmacy, Kharkiv, Ukraine

chushenkov(@rambler.ru

Prostatitis is one of the most common inflammatory diseases of the male
urogenital area. Prostatitis - an inflammation of the prostate gland. There are about 7
types of prostatitis: acute catarrhal, follicular or acute suppurative focal acute
purulent diffuse parenchymal or abscess of the prostate.

Prostatitis suffer from 35 to 58% of men over 50% of them are patients from
20 to 40 years. After 45 years, the number of patients increases to 75% after 60 years
- up to 85%. At present, the disease is much "rejuvenated".

Socially and economically important area in modern pharmacy is to expand the
range of safe and effective drugs that normalize the condition of the urogenital tract
of man.

For the treatment of prostatitis use different kinds of therapy: massage,
physiotherapy, acupuncture, metallotherapy, laser therapy.

In the pharmaceutical market of Ukraine registered more than 120 drugs for the
symptomatic treatment and etiopatogeneticheskogo different types of prostatitis.
Most of them are represented by foreign agents, quite expensive.

For the treatment of prostatitis use different groups of drugs. We analyzed
prostatoprotektorov on the dosage form. For treatment of prostate using various
forms: capsules, tablets, powders for preparation of injectable solutions,
suppositories, granules, drops, infusions.

The drugs of choice are the fluoroquinolones (ofloxacin, ciprofloxacin,
pefloxacin), macrolides (azithromycin, clarithromycin, spiromitsin), and tetracyclines
(doxycycline, methacycline). The efficacy of rectal administration of several drugs
(nitrofurans, analgesics).

The prostatitis problem is growing and requires new research and new
technologies for production of drugs to combat the disease. Thus, we can conclude
that the drugs analyzed in this study are effective in the treatment of various types of
prostatitis, but should not be treated as the last point in the research work of scientists
in the field. Pharmaceutical science priority is to improve and further identificate new
active substances to expand the range of innovative medicines and its successful

implementation in clinical practice.
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THE RELEVANCE OF CREATION DENTAL GEL BASED
ON NATURAL RAW MATERIALS FOR TREATING OF STOMATITIS
Cheban Yu. G., Rukhmakova O. A., Yarnykh T. G.
The National University of Pharmacy, Kharkiv, Ukraine
yulua_cheban@mail.ru

Now it is considered that the stomatitis is a general term which includes
inflammatory diseases, degenerative lesions of the oral mucosa of both infectious and
non-infectious nature.

Stomatitis may occur in patients of all ages, but each age group has the specific
form of this disease of the oral mucosa. For example, in childhood are more common
acute aphthous and fungal stomatitis. In adolescence dominates catarrhal stomatitis.
After 40 years the most frequently aphthous stomatitis is detected.

Considering the current approaches to the treatment of stomatitis, it should be
noted that when the development of drugs for their treatment, they must possess
antimicrobial, antiviral, anti-inflammatory and wound-healing pharmacological
activity.

Today more and more dentists are advised to use in the treatment of stomatitis
drugs based on natural plant material, the advantage of which is wide focused
therapeutic action and the almost complete absence of side effects

Analyzing the current pharmaceutical market of drugs for topical treatment of
stomatitis based on natural plant materials, it is worth noting that most of them are
represented by liquid dosage forms (tinctures, solutions for external use, etc.).
However, following the instructions on their use, the use of these drugs should be
carried out at least 5-6 times a day, which affects the patients’ compliance.

More modern dosage forms, such as dental gels based on natural compounds,
are represented only by a few drugs. However, the herbs in their composition are only
combined with synthetic substances; that in turn causes the relevance of development
the new dental gel based on natural plant raw materials.

After examining the range and pharmacological properties of medicinal plants
that can be used in the treatment of stomatitis, as active ingredients for development a
dental gel for the treatment of this disease, we have chosen dry extract of licorice root
and essential oils of sage and peppermint. These active ingredients have necessary
antimicrobial, antiviral, anti-inflammatory and wound-healing pharmacological
activities for the treatment of stomatitis.

Further aim of our work is to develop composition and technology of a new
dental gel based on natural raw materials for treating of stomatitis.
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PROSPECTS OF CREATION OF EXTEMPORANEOUS PREPARATIONS
OF COMBINATION ACTION FOR TREATMENT OF ECZEMA
Chernyak V.B., Azarenko Yu.M.

The National University of Pharmacy, Kharkiv, Ukraine
tl@nuph.edu.ua

Eczema - a chronic, relapsing disease with sharply inflammatory symptoms
presented polymorphism morphological elements, which formed as a result of a
complex set of etiological and pathogenetic factors. Eczema is 30-40% of the
multitude of all dermatitis.

So today in terms of the immediate needs of practical medicine should be given
great importance to the study of different variants of clinical course of different types
of eczema, optimization approaches for the treatment of severe and complicated
forms of the disease and the development of complex combined action of drugs (anti-
inflammatory, antimicrobial, keratolytic, reparative) that to be highly effective, easy
to use and have given the least amount of side effects. The aim of this work was
improving the structure of the public extemporal prescription ointment for the
treatment of microbial eczema, which usually is the hardest course and many
complications.

It is known that most of the essential oils have antimicrobial properties,
actively inhibits the growth of different groups of microorganisms and pathogenic
fungi. It is also known that microorganisms prolonged contact with essential oils
produce virtually no resistance to them. The combined use of certain essential oils
with antibiotics and sulfonamides increases bactericidal activity of the latter. These
properties are more inherent in the essential oil of tea tree. It is because of the
ointment was asked to enter the tea tree oil.

Usually eczema observed destruction of the epidermis and dermis, so we
proposed to enter into the ointment preparation Ayekol. It has metabolic and antiulcer
effect, stimulates reparation and speeds healing. With its antioxidant and anti-
inflammatory effect, it restores capillary permeability and tissue and capillary
circulation. Microbial eczema differs significantly from other forms of dermatitis is
characterized by the appearance of affected skin areas that are covered by sero-
purulent crusts and bloody, and the surface free of crusts layers, easily wets. Given
this fact, it is appropriate to use drugs with possesses drying effect. Such properties
have macrogols hydrophilic base with the addition of propylenglycol.

Thus, on the basis of the research was proposed improved composition of
complex action extemporal ointment for the treatment of microbial eczema.

181



CLAY MATERIALS AND THEIR PROPERTIES
Chuyeshov V.I., Stepanenko S.V., Kuchinova K.M., Albudairy M. S.
The National University of Pharmacy, Kharkiv, Ukraine
steplenko@gmail.com

Medical and pharmaceutical scientists are increasingly turning to the use of
natural materials to treat diseases of internal organs and skin. The interest of
scientists to the unique properties of clay minerals is not only reduced today, but is
growing. The peculiarity of clay application is its efficiency and availability.

Clays are fine sediments consisting of small crystalline particles of clay
minerals (montmorillonite, kaolinite and mixed-layer formations of size less than
0.01 mm and the largest aleurite (0.01 - 0.1 mm) and sand (0.1 - 1.0 mm) grains of
quartz, feldspar, calcite, gypsum, iron oxide films and other minerals. In clays there is
more than 50% of fine particles. They lie as a layer and deposits are developed open-
cast.

Clay is a silica-alumina mixture containing silicon, aluminum, manganese,
titanium, potassium, calcium, beryllium, iron, gallium, copper, cobalt, molybdenum.

Montmorillonite dust by its chemical composition represents hydroxyl
aluminum silicate, containing alkali and alkaline metals. Its structural formula is:
Al,S1,0, (OH) 2H,0 where Al can be partially replaced for Na, K, Ca, Fe, Mg.

It has been proven that to obtain the necessary ointment-like consistency Na -
form - 13%, K - form - 19%, Mg - form - 31%, Ca - form - 38%, and H - form - 40%
are required.

Therefore, we have attempted to get Na — form of Bentonite from Ca - form of
montmorillonite.

When using bentonite clay in pharmaceutical practice, great importance has the
removal of sand and ballasts from clay. This is achieved firstly by more detailed
selection of the cleanest samples, secondly,by sludging out, ie washing with purified
water to completely remove coarse particles and sand from clay. Sludging out is
conducted by a special technique (see. Table.)

Bentonite purification by sludging out.

Coarse particles and sand content, %

Before Single Double Triple 4 times
sludging, % sludging, % sludging, % sludging, % sludging, %
19,2 6,4 31,1 0,2 0,2

n=>5

The analysis has shown that 5 times sludging provides required purity. After
that bentonite is filtered and dried at t° - 110°C.
Double-sludged fraction is taken for further investigation.
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THE ACTUALITY OF USING DRY EXTRACT OF COLTSFOOT
IN TREATMENT OF ACUTE RESPIRATORY DISEASES
Evanesian N. A., Kovalevska I. V.

The National University of Pharmacy, Kharkiv, Ukraine
nana3355@mail.ru

Preparations of coltsfoot are traditional remedy for diseases of the upper
respiratory tracts. Coltsfoot is an old drug against cough and breathlessness.
Preparations of coltsfoot are used for acute and chronic laryngitis, bronchiectasis and
selicose and tuberculosis.

In its structure coltsfoot contains active ingredients such as carbohydrates,
tannins, flavonoids, organic acids, carotenoids, sterols, steroid saponins. In
therapeutic doses coltsfoot has a slight stimulating effect on the sympathetic nervous
system, which intensifies the secretion of bronchial glands, as the consequence there
1s a decrease of bronchospasm.

Preparations of coltsfoot have bronchodilator properties. It should be noted a
very important property of a coltsfoot to dissolve infiltration, whereby coltsfoot is
recommended for SARS, bronchitis, pneumonia, bronchial asthma. Grass has
expectorant, emollient, enveloping, antiseptic and anti-inflammatory properties.
These properties are caused by presence in its structure of inulin, carotenoids, sterols,
organic acids. Inulin also allows the use of drugs of this plant in patients with
diabetes mellitus.

In general a medicinal plant coltsfoot is used as a remedy for respiratory
diseases. Extract of the herb is used for a cold, cough, high temperature. Also the
using of dry extracts is good for bronchitis, laryngitis, tonsillitis and bronchial
asthma.

Nowadays the assortment of drugs which are based on coltsfoot is quite narrow
as this plant is not well known but in a folk medicine it is very popular. This fact
shows us the possibility of further using of medicinal plants, which can allows the
using of drugs with an extract coltsfoot in a wider range of treatment of various
diseases.

At present among the drugs which are basis on using the coltsfoot in the
treatment of acute respiratory infections are known only syrups and multipart fees. In
order to improve the consumer properties it is more rationally the using of solid
dosage forms. The development of composition and technology the tablets with an
extract of coltsfoot is an important task of pharmacy.
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COMPARATIVE CHARACTERISTICS OF THE OINTMENT MADE AT A
PHARMACY AND THE OINTMENT PREPARED AT A FACTORY
Gaponenko M.K., Gavrilova N.B., Malysheva Y.O.

The College of the National University of Pharmacy, Kharkiv, Ukraine
gaponenko 123(@mail.ru

The aim: To compare the characteristics of the ointment made at a factory and
the ointment made at a pharmacy and make conclusions.

Since time immemorial medicines have been prepared at pharmacies. Today
pharmaceutical business is growing in the market system so production of medicines
at pharmacies and other traditions are left in the past. But experience shows that,
despite the growing range of ready-made medical products, preparation of drugs by
prescriptions at pharmacies does not lose its value. Besides, among individual
prescriptions for preparing medicines received by the pharmacy, there are a lot of
dosage forms for children where individual combinations of drugs and doses are
extremely required.

Medicines prepared by pharmaceutical companies seem to be cheaper than
their analogues prepared at a pharmacy. But comparing their costs shows vice versa
results.

Thus, drugs prepared at a pharmacy are much cheaper than drugs prepared by
the pharmaceutical industry. This fact contradicts the well-known economic
statements that mass production is less costly than individual and serial.

We conducted the experiment that proved above mentioned arguments.

For comparison we took such medicinal product as Eucalyptus cold BALM
Dr.Theiss and extemporaneous ointment made by the prescription.

Ointments (lat. Unguenta - ointment) are soft dosage forms used for application
to the skin, wounds or mucous membranes. Ointments consist of a base and medical
substances equally distributed in them. Also ointments may contain preservatives,
surfactants and other subsidiary substances allowed for medical use.

Eucalyptus cold BALM Dr. Theiss contains such ingredients as:

. Eucalyptus oil

= Pine oil

. Camphor

= Tallow

. Oil corncobs
= Beeswax.

It has anti-inflammatory, locally irritant and expectorant action.
It is the ointment for external use and inhalation.
It is used for inflammatory diseases of upper and lower respiratory tracts.
We have prepared a homogeneous ointment for cough according to the
pharmacy prescription:

Rp.; Camphorae 2.5

Olei Eucalypti
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Olei Pini

Ole1 Abietis ana 3.0

Cerae flavi 12.0

Vaselini 4.0

Misce, fiat unguentum

Da. Signa. Rubbing for cough.
This ointment contains:

= Eucalyptus Oil - antipyretic, anti-inflammatory and expectorant action.
. Pine oil - stimulates circulation and activates the immune system.

= Camphor - warming and irritating properties.

. Beeswax - softens the overall clinical picture, reducing the severity of

the symptoms.

The ointment can be used for cough by adults and children older than three
years old, externally and for inhalation. It is better to use this medicine in a complex
treatment of colds. The ointment is used externally, rubbing the skin of the back and
the chest with massage movements.

The preparation of the ointment:

. Prepare the workplace. 8. Add vaseline oil.
. Take necessary amount of wax and 9. Weigh camphor.
place it in a porcelain cup. 10. Dissolve camphor in the fusion.
. Weigh Vaseline. 11. Add essential oils.
. Melt wax in a water bath in a porcelain 12. Mix thoroughly.
dish. 13. Transfer to a jar for delivery.
. Add vaseline to the melted wax. 14. Prepare for delivery.
. Melt wax with Vaseline.

. Transfer the fusion into heated mortar.

The ointment should be keep out of the reach of children, at a temperature not
exceeding 25 C. It can be used during 3 years. Qualitative characteristics of our
ointment are the same as the characteristics of the ointment made at the factory.
Density, color, uniformity, smells correspond to the national standards. The cost of
the extemporal ointment is 22.33 UAH. Its weight is 20.0 g.

It is known that factories use advertising services, the cost of which is also
included to the price of the finished medicinal product. Pharmacies do not use
advertising to sell their products. Thus we see that the ointment prepared at a
pharmacy is cheaper than the ointment prepared at the factory.

Conclusions: Today, almost all the pharmacies have become sales outlets. But
it is wrong because the traditional pharmacy is, first of all, the place of production of
extemporaneous preparations, and just then the place for selling of finished dosage
forms. Despite the significant development of industrial pharmacy and decrease of
pharmacies making extemporal preparations, there is a growing need in preparation
of all dosage forms. Extemporaneous production is extremely important for the
pharmaceutical industry.
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TECHNOLOGICAL AND MEDICAL ASPECTS OF PRODUCTION
OF DRUGS IN THE FORM Of RODS
Gerbina N.A., Dmitrievsky D.I., Danyluk M.M.
The National University of Pharmacy, Kharkiv, Ukraine
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One of the important directions in the development of Biopharmaceutics is the
choice of optimal type and composition of the dosage form (DF), which ensures high
safety and therapeutic efficacy of the finished product (FP).

Unjustly forgotten and almost completely absent in the pharmaceutical market
and in the arsenal of modern medicals are drugs in the form of rods, the use of which
may be effective in the treatment of diseases of ear and number of urological
diseases.

Topical application of drugs in the form of rods gives opportunity to effect
directly on the affected target tissue avoiding, in most cases, fluctuations in the
concentration of active substances in plasma, which is typical during the second
administration of drugs that are excreted quickly, and to avoid primary passing
through the liver that occurs after absorption in the gastrointestinal tract.

SPU, 1 ed., Ext. 2 contains general pharmacopoeial article "Rods", which
provides a definition of the DF and the requirements of their quality control. The
main reasons that hinder the use of drugs in the form of rods are technological,
physical and chemical problems associated with their production and standardization,
and problems of informational nature related to the coverage of the main aspects of
drug therapy of various diseases using these drugs.

The purpose of this work is to highlight the important technological aspects of
rods, and the development of methodological approaches of improving of technology
and quality of the DF according to modern biomedical requirements.

Suppository are the closest to rods DF and they are the most studied in all
aspects (structure, technology, test). So when we described this material the basic
approaches to production and standardization of this group of drugs with emphasis on

features that are unique for drugs in the form of rods were taken as the basis.
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According to the Pharmacopoeia rods usually have the form of a cylinder with
a pointed end and a diameter of 10 mm. Their length varies, but may by no more than
10 cm and a weight of 0.5 to 2.0 g.

The composition of rods, other than active ingredients, includes the base,
which in most cases provides the necessary physical, chemical, technological and
consumer properties of the DF. For the manufacture of rods used almost all bases
used in technology of suppositories except gelatin-glycerol and soap-glycerine basis
due to insufficient mechanical stability. According to the nature of the distribution of
active ingredients in basis, rods can be in a variety of dispersed systems.
Heterogeneous systems are formed in all cases where the active ingredients are
distributed on the basis of the type of suspension or emulsion, homogeneous - when
drugs are dissolved in the base.

By analogy with rods suppositories can be made by 3 methods: hand-
formation, moulding and pressing.

The use of a method depends on the properties of the base, its ability to form a
plastic mass, velocity of freezing and forming of structure. To obtain rods by hand-
formation method, which is used mainly in the manufacture of extemporaneous, as
the basis for cocoa butter is used only. Pressing and pouring into molds are the most
versatile because they can be used in drugstores and pharmaceutical factories using
almost all types of bases. Their physicochemical and technological properties can be
adjusted by means of different groups of excipients (lubrication, increasing the
hardness and melting point components, antioxidants, preservatives, etc.).

The determining factors that hinder the production of this group of drugs is the
lack of social order, which can be formed by clinicians-consumers of this group of
drugs, and lack of Pharmaceutical Manufacturers necessary equipment: special press
tool for pressing rods and special shapes for their molding.

Thus, the solution of these problems together with urologists we see in the
ground and create special forms for the production of rods and their molding
technology development using different bases of different nature to treat the most

common urological diseases.

187



MODERN TOWARDS Of DEVELOPING Of INNOVATIVE DRUGS
Gromova A.A., Shbani Idrissi Amin, Hoshami Mohamed,
Zubchenko T. N., Vyshnevskaya L.I.

The National University of Pharmacy, Kharkiv, Ukraine
atl@nuph.edu.ua

During the last few decades special attention is paid to the creation
of innovative medicines. Their introduction into medical practice increases the
effectiveness of the treatment of diseases previously considered incurable, leads to
the rejection of the use of less effective and obsolete methods of therapy, reduces the
period of disability. Medication forms deserver special attention Among
innovative products with improved pharmacokinetic parameters.

Currently, socially and economically important area in modern pharmacy is to
expand the range of safe and effective medicines which, hase a tonic effect. Similar
pharmacological effect to the greatest extent among adaptogenic plants. Milk thistle,
Echinacea purpurea and others has, a group of phenylpropanoids plants provides this
effect, causing also hepatoprotective properties of its products. Phyto extraction drugs
in pharmaceutical preparations much attention, is attracted which combine the
breadth of therapeutic action and the harmlessness at the reception, so that they can
be assigned to the treatment of many chronic diseases, as well as health-care
compositions. Gradually, ditterent drinks and concentrates for their manufacture are
gaining popularity in the pharmaceutical market. Functional properties of plants or
functional ingredients may be antioxidant, soothing, immunostimulant, increases
vitality and exciting, and others. At the same time, of course, in no case organoleptic
qualities should not suffer. Because functional drinks are primarily food, are not
drugs. Many such beverages contain large amounts of synthetic flavoring taste, color
or odor, which greatly reduces their effectiveness. For the preparation of beverages
offered convenient and rational form of use of food supplements in the body in the
form of a modern and comfortable shape to correct syrup. Proper selection of
extractant and extraction process is of great importance for the pharmacological
effectiveness, as individual components can alter the bioavailability of the active
ingredients, and sometimes to conduct reduction or complete loss of therapeutic
effect. To this the extractants as water, ethyl alcohol and alcohol-water solutions were
studied, the raw material was crushed to particles passing through a 3 mm sieve.

The extraction was carried out by maceration. As a result of this study we saw
that increasing the ethanol concentration increased content of flavonoids and
anthocyanins, but organic acid content is reduced.
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THE URGENCY OF DEVELOPING DENTAL MEDICATIONS
IN THE FORM OF MEDICATED CHEWING GUMS
Iakovenko O.V., Masliy Ju.S.

The National University of Pharmacy, Kharkiv, Ukraine
realmanutd.ua@gmail.com

Aim. Nowadays, dental diseases are among the most common diseases in
modern society.In thislist leading positions are occupied by inflammatory periodontal
diseases.

Materials and methods. Recently, there is a tendency in dental practice of
using an integrated approach for the treatment and prevention of diseases of the oral
cavity. Enzyme preparations are one of the most interesting groups of medicines in
this case, because of the variety of different directions of their multifunctional
properties. In this work, we proposed a mixture of proteolytic enzymes of animal —
lysozyme and vegetable origin — papain. At the present stage of development of
dentistry among the selection of active pharmaceutical ingredients (APIs), another
important issue is finding the optimal dosage form.Another important method is the
possibility of localized delivery of drug, the duration of action and constant
concentration of the active substance.

Results. Today such dosage form as a medicated chewing gum (MCQG) is
gaining popularity owing to its advantages and opportunity to be used for local
treatment of diseases of the oral cavity and for systemic delivery by direct absorption
through mucous membrane.To date, the relevance of the use of MCG in dentistry is
proved by many researches which were carried out by many scientists all over the
world. However, very small number of national scientific research devoted to the
study of this dosage form.

In dental practice proteases, which include lysozyme and papain, are used in
complex treatment of pyonecrotic, inflammatory and degenerative processes in the
oral cavity. They have antimicrobial, antiinflammatory, antiedematous, wound
healing properties and prevents the formation of plaque (both microbial and
pigment).Moreover, an important role has their particular effect on the microflora of
the mouth as one of the key factors in the emergence of dental diseases.Drugs based
on lysozyme and papain are represented mainly toothpastes, foam for oral hygiene
and tablets. Medicated chewing gums with this APIsdo not existin the pharmaceutical
market of Ukraine.

Conclusions. All things consider, our further aim will be developing a
composition and technology of dental medicament based on lysozyme and papain in

the form of medicatedchewing gum.
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SUBSTANTIATION OF THE CHOICE OF THE BASE WHEN
DEVELOPING A GEL
Ignatova K.O., Bobro S.G., Tikhonov O.I.
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When developing a soft drug for treating acne the choice of a base-carrier of
medicinal substances is of great importance. First of all, this base must not overload
the skin with the excess of fat and should have a moderate dehydrogenating power to
provide the flow of the purulent exudate from the glands, besides, the drug itself
should exhibit the antimicrobial, anti-inflammatory and reparative activity.

The combination of the propolis phenolic hydrophobic drug with the comlex
therapeutic effect with the antimicrobial substance — azelaic acid will provide the
multidirectional action on the affected areas of the skin.

Taking into account the previous studies on solubility of the propolis
hydrophobic drug, which determined its solubility in polyethylene oxide-400 and
propylene glycol, it is necessary to study the effect of the concentration of the given
substances on the dehydrogenating power. The samples of 1.5% carbopol gel
containing 30% and 60% of PEO and propylene glycol each, as well as their
combinations of 15% and 30% each in comparison with “Skinoren” gel have been
investigated.

As a result of the study of the kinetics of water absorption by the samples
through a semipermeable membrane at the temperature of 37°C it has been found that
the sample with the PEO-400 content of 60% has the maximal dehydrogenating
power at the level of 110% on the 24-th hour of observation. The least
dehydrogenating power was observed in 1.5% carbopol gel containing neither PEO,
nor propylene glycol (10%). “Skinoren” gel had an insignificant dehydrogenating
power that was 35% on the 24-th hour of observation. Based on the data of the
studies the samples of the gel base containing PEO-400 and propylene glycol of 30%
each with the dehydrogenating power of 60% and 40%, respectively, have been

selected.
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BASED RAW MATERIALS OF NATURAL ORIGIN
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Currently periodontal diseases are the most complex and important issue that
gets not only medical but also social significance. Due to the high prevalence of
dental diseases we conducted an in-depth study of the range of gels used in the
treatment of this disease. In the pharmaceutical market of Ukraine gels used in dental
diseases are mainly represented by the combination of metronidazole with
chlorhexidine. Only 30% dental gel as active pharmaceutical ingredients contain a
combination of active ingredients of natural origin and synthetic substances. Gels,
which include the active ingredients of purely natural origin are absent in the
pharmaceutical market of Ukraine.

A study of the range of dental gels showed that the development of gel-based
substances of plant origin is an important task. In developing such drugs should be
taken to create composite formulations that affect different parts of the pathological
process and thereby increase the effectiveness of treatment and significantly reduce
the risk of possible complications.

Aloe vera is one such product exhibiting multiple benefits and has gained
considerable importance in clinical research. Dental uses of Aloe vera are multiple. It
reduces bleeding, inflammation and swelling of the gums. It is a powerful antiseptic
in pockets where normal cleaning is difficult, and its antifungal properties help
greatly in the problem of stomatitis, aphthous ulcers, cracked and split corners of the
mouth.

Drugs from Oak bark also are perspective for the treatment of dental diseases.
Oak bark is widely used in medical practice in Ukraine and in foreign countries, but
mostly used in medicine galene drugs of oak bark (decoctions, infusions) extemporal
production. At the Department of Drug technology of National University of
Pharmacy dense extract of oak bark are developed and put into production. Anti-
inflammatory, antimicrobial, hemostatic properties are represented from it
pharmacological activity. According this pharmacotherapeutic activity dence extract
of oak bark with a complex of plant polyphenols, tannins and flobafen should be also
add into composition of stomatological gel.

The combination of dense extract of oak bark with Aloe Vera in developed
dental gel are provides comprehensive complex therapeutic effect.
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THE TREATMENT OF INFLAMMATORY DISEASES IN GYNAECOLOGY
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A serious medical problem in gynaecology is made by the inflammatory
diseases of muliebrias, caused by different causative agents transmissible a sexual
way, or caused by a heterospecific microflora.

The aim of our research was realization of review of literature and
generalization of data on inflammatory gynaecological diseases, and also study of
assortment of the medicinal preparations of home and foreign production, presented
at the pharmaceutical market of Ukraine for local treatment of foregoing diseases.

Medical statistics establishes that for the last 5 the amount of inflammatory
gynaecological diseases for the women of our country grew on 30 % and it resulted in
such heavy consequences, as violation of menstrual cycle (50 %) up to his complete
freezing, sterility (14 %), unmaturing of pregnancy (15 - 20 %) and other

In many countries of the world a height of inflammatory diseases is
investigation of migration of population, urbanization, change of sexual behavior.

Inflammatory diseases differ on the remoteness of origin and sharpness of
clinical displays (sharp and chronic), by a causal factor (bacteria, viruses, fungi,
simplest and other), at the place of forming of pathological process.

The clinic of these diseases is characterized by permanent excretions from a
vagina, that can be with a specific smell, itch of genital organs, making more frequent
of urination, sickliness and burning at urination, pain, at sexual intercourse.

For treatment of inflammatory diseases of woman sexual sphere use mainly
local and antibacterial medicines.

The nomenclature of the medicinal facilities registered in Ukraine according to
the State register of Ukraine counts 73 preparations.

The most stake of vaginal medicinal facilities is made by suppositories
(pessaries) - 45,2 %, vaginal pills - approximately 34,2 %, creams - 9,6 %, capsules -
7 %, gels - 2,7 %, solutions for vaginal application - 1,3 %. Pessaries are made most
stake from all medicinal vaginal forms, because they are the most comfortable form
in application and possess the expressed local action.

The indexes of inflammatory gynaecological diseases are high enough both in
home medicine and foreign, therefore a necessity of study of problem of treatment of
these pathologies is very actual. The successive decision of this problem will assist

the improvement of reproductive health of women.
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DEVELOPMENT OF GELS ANTI-INFLAMMATORY AND ANALGESIC
ACTION FOR THE TREATMENT OF SPORTS INJURIES
Kharchenko A.A., Tikhonov O.I., Shpychak O.S.

The National University of Pharmacy, Kharkiv, Ukraine
atl@nuph.edu.ua

Diseases and injuries of the musculoskeletal system (OPA) is one of the most
pressing reasons for limiting physical activity of people with active lifestyles.
Inflammation musculoskeletal tissues occur usually during or after exercise,
including overload associated with professional sports, extreme or work,
accompanied by long stereotyped movements in the muscles and joints.

Most common manifestations of inflammatory diseases and degenerative
tendons, muscles and joints are considered pain, seizures, tumors and soft tissue
inflammation near the joint that significantly affect the pathological process and the
quality of life of patients. In most cases, the success of the treatment depends not only
on the correct choice of a drug in terms of the symptoms described in the instructions
for use and evidence-based research on the effectiveness of the drug, but in general
also how we stand unable to compare the clinical impact of medications means to the
individual characteristics of the patient.

In modern conditions in pharmacotherapy OPA to eliminate inflammation and
ease pain commonly used NSAIDs. However, currently remains unresolved a number
of questions regarding the details of the pharmacological effects and adverse side
effects of drugs of this group. Despite the fact that the range of drugs for the
treatment of above named pathology is quite diverse, analysis of the pharmaceutical
market of Ukraine demonstrates the need for the development of the domestic market
sector preparations for the local treatment of diseases of OPA and the relevance of
developing, manufacturing and medical practice new home, highly efficient and
harmless drugs Local destination.

We have conducted research on the development in the new integrated drug in
gel form based on compounds of synthetic and natural origin, including bee products
to treat injuries OPA, which are mainly found in sports medicine. The structure of the
drug includes active pharmaceutical ingredients — propolis phenolic hydrophobic
drug (Praeparatum Propolis phenohydrophobum) (RP Ne UA/4505/01/01, order
Ministry of Public Health of Ukraine of 07.06.2011 Ne 337 g.), a local anesthetic,
menthol and rosemary oil, rational concentration which was established by the
analysis of contemporary literature. Conducted research also studied the structural,
mechanical and technological properties in order to choose the basis for
investigational gel, the choice gel creators and its concentration, and provided
indicators of quality control was included in the project is designed to quality control
the drug.
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CONCERNING THE USE OF READY-MADE MEDICATIONS
IN THE PREPARATION OF MEDICINES
IN PHARMACIES
Khelifi Rami, O.S. Dankevych
The National University of Phamacy, Kharkiv, Ukraine

tinfau@rambler.ru

An acute problem in Ukraine today is preserving the function of industrial
pharmacy and improving their work. State pharmacopoeia of Ukraine GFU 1.2.
includes article 5.N.1. "Extemporaneous medicines", which contains a provision
allowing for the preparation of medicaments for oral and topical use with ready-made
medicines, if it is specified in the doctor's order.

The preparation of drugs in pharmacies with the use of medicines of industrial
production has some significant advantages for industrial pharmacies, as most of
them are not able to buy a large amount of various substances but ready-made
products are much easier to acquire for pharmacies.

In addition, these preparations contain precise drug concentrations and conform
to requirements of GMP for their production, which ensures the high quality of
products prepared in pharmacies on their basis.

But along with this, there are several problems. Doctors, not knowing perfectly
the whole range of ready-made pharmaceutical products, prescribe them with
inaccurate names, form of release or dosage. This in turn causes a pharmacist either
to return the prescription, or do complex recalculations for the preparation of the
drug.

Therefore, educational work is necessary among doctors and managers of
medical-care institutions on the nomenclature of finished drugs which can be used in
the preparation of extemporaneous medicines in the conditions of specific
pharmacies.

To inform doctors the publication of standardized formulations collection is
advisable, indicating their purpose with certain diseases or to place this information

in electronic form suitable for doctor's use.
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RESEARCH OF TECHNOLOGICAL PROPERTIES AND EXTRACTION
OF THE BIRCH LEAVES
Kolbasyuk V.V., Chumak O. O., Bezrukaviy Y. A., Soldatov D. P.
The National University of Pharmacy, Kharkiv, Ukraine
soldatovdp@gmail.com

Birch is a broadleaved deciduous hardwood tree of the genus Betula in the
family Betulaceae. They are typically rather short-lived pioneer species widespread in
the Northern Hemisphere, particularly in northern temperate and boreal climates.

Nowadays birch leaves preparations are used in cases of avitaminosis, edema,
urinary bladder inflammation, atherosclerosis, kidney disorders and as cholagogic
and expectorant. Leaves decoction is tonic and restorative and is useful for wet
eczemas and climacteric neurosis. Birch leaves are used for flushing kidney and
bladder stones, and for urinary infections. Preparations made of them are good for
bronchitis, gastritis, stomach ulcers, edema and gout. Birch leaves are also valuable
for various skin problems and help in coping with pathogenic microbes, fungi and
inflammations. Finally they are known also to stimulate hair growth.

The dried leaves of the birch tree are typically used to make supplements taken
by mouth. The leaves are often used to make teas and tinctures. The usual dose is 0.6
g to 9 g of dried leaves, in divided doses, per day.

The aim of this work is to investigate technological properties of the birch
leaves and factors of the extraction process.

Birch leaves were crushed and sieved to obtain a fraction with a size of 1-3
mm. It is known that this is the optimal particle size for extraction. Then the relative
density - 1,28 g/ml, the bulk density - 0,16 g/ml, the porosity raw - 0,40, the free
volume of the plant layer - 0,83, the absorption coefficient - 2,3 ml/g, the humidity -
7,15%, the flowability — poor value, the content of extractives - 24,23% were studied
for this fraction.

The next step was to justify the choice of extractant for subsequent extraction.
Based on the physico-chemical properties of the active ingredients of birch leaves we
have chosen the 50% ethyl alcohol as an extractant.

As an extraction method, we chose percolation. This method has advantages
over the method of maceration, extraction with reducing the time for pharmaceutical
companies have percolators for this process.

According to the results of determining the content of extractives in the
samples determined that the optimal conditions for the extraction in the laboratory is
the infusion time — 24 hours, percolation time - 3 hours, the ratio of raw material - the
extractant — 1:12.
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SELECT LUBRICATING COMPONENTS IN CAPSULE
FOR TREATMENT URINARY TRACT INFECTIONS
Kolodyazhna V.A., Ponomarenko T.O.

The National University of Pharmacy, Kharkiv, Ukraine
tkachtat@rambler.ru

Urinary tract infections are the second most frequently form of infectious
diseases, second only to respiratory infections. A major problem is recurrent urinary
tract infections in patients who have ever suffered from acute cystitis. This problem
makes a pronounced impact on the quality of life of patients and results in significant
medical costs. In the global standards of treatment of urological infections direction
proposed introduction regimens herbal products that complement the basic therapy,
enhancing the action of antibiotics, reducing the risk of relapse and can be used as a
prophylactic measure without the threat of negative effects on the body. Abroad are
popular drugs based on cranberry and hibiscus to reduce the frequency of lower
urinary tract infection due to the large number of organic acids and
proanthocyanidins that change urine pH and show antyadhezive effects.

The aim of this work was the development of technology and capsules based
on medicinal plants for the treatment and prevention of inflammatory urological
diseases and the optimal choice of lubricant to ensure the process of filling capsules.

Materials and methods. As an active drug components used flowers hibiscus ,
cranberry fruit, herb chamomile and equisetum. To provide the necessary
technological parameters added to a mixture of lactose monohydrate and had a wet
granulation using 20% aqueous polyvinylpyrrolidone. As used lubricant magnesium
stearate and aerosil. We determined the turnover, bulk volume granules before and
after shrinkage, moisture content in the compositions. The technological parameters
were determined by methods SPU.

The obtained results. To improve the yield rate and fix problems when filling
capsules from plant material of the capsule weight added several types of lubricants.
When using magnesium stearate granules turnover increases, but when administered
in capsule weight aerosil its fluidity demonstrates better performance. What does the
presence of colloidal silica in mass to 1.0% of its turnover increases, while increasing
concentrations slowly decrease. High porosity allows syloyidu absorb moisture,
which is important when used in mass of a drying plant material.

Conclusions. The structure was introduced filler caps lactose monohydrate,
polyvinylpyrrolidone binding component and lubricant aerosil (in the amount of 1%),
which provides optimal technological parameters necessary for filling capsules.
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EXAMINATION OF BIOLOGICAL PROPERTIES
OF EYE DROPS "PROPOLIS"
Konoshevych L.V., Tikhonov O.1.

The National University of Pharmacy, Kharkiv, Ukraine

bohdankudryk@gmail.com

The bioavailability and the specific activity of eye drops was investigated in
accordance with the MSS.

The object of this study is to determine the degree of exposure to the toxic
eyedrops hydrophilic phenolic fraction of propolis on the weight of the animals, and
the blood much less important organs gently with the route of administration -
intravenous , since the commonly used method of applying eyedrops (instillation)
was not found their side action.

For the experiment were selected 12 rabbits "Chinchilla", six of which served
as controls. Three rabbits were administered 0.5 % solution, and the other three -
solution of 1% concentration. Eye drops were administered to rabbits in a volume of
2-2.5 ml per 1 kg of animal body weight (within 10 sec - 1 mL) once per day. Blood
sampling was carried out in dynamics before administration , then after 1 hour, day
10 and 20 days.

Biochemical and morphological analysis of the blood of rabbits during
prolonged administration of 0.5 and 1% propolis solutions, eye drops was performed
by the conventional method.

The data show that the eye drops of propolis when administered intravenously
for 20 days did not have a material effect on the morphology of red blood cells . The
number of erythrocytes and hemoglobin in the blood is not changed, and erythrocyte
resistance ESR are normal. The drug has no toxic effect on the morphological
composition of white blood animals. Besides that long-term intravenous
administration in a double amount (1% solution) rabbits Ne 4-6 also does not increase
the number of leukocytes in the blood and does not significantly affect the leukocyte
formula. Harmlessness of 0.5 and 1% solution of propolis and proved virtually
unchanged in blood sugar, total protein and its fractions.

The weight of animals in parallel, is also an important indicator of drug
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indifference towards macroorganism.

The obtained results led to the conclusion that the eye drops do not show
statistically propolis toxic effect on animal weight change even when intravenously
(P>0.5).

For a more objective assessment of the safety of eye drops "Propolis" was held
Pathological and histological examination of the internal organs of animals.

At the end of the experiment (after 20 days), rats were sacrificed by
decapitation, and were subjected to analysis of brain, liver, spleen, gastrointestinal
tract, kidneys, heart, lungs.

Effect of 0.5% solution of hydrophilic phenolic fraction of propolis for

intravenous administration (in grams) weight to rabbits

No Mass rabbits ( in g) After administration of the drug
rabbits li)e.fore . 1 day 10 days 20 days
administration

1 1850 1840 1870 1910
2 1930 1925 1910 1910
3 1720 1730 1700 1770
4 2020 2035 2050 2090
5 1500 1495 1500 1330
6 1800 1800 1790 1820
M 1803 1803 1803 1803

7,0 7,9 8,5 9,3

- 0,5 0,5 0,5

Studies have shown that eye drops with the hydrophilic fraction of propolis did
not cause toxic, inflammatory, degenerative changes or from the tissues of the eye or
the internal organs.

The study of the specific activity of eye drops found their anti-inflammatory,

antiviral, restorative, radioprotective effect.
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SAPROPEL - THE PERSPECTIVE RAW MATERIAL
FOR MEDICINES AND COSMETICS
Konovalenko I. S., Procopets S. V., Strus O. E.*, Polovko N. P.
The National University of Pharmacy, Kharkiv, Ukraine
Danylo Halytsky Lviv National Medical University*, Lviv, Ukraine

Sapropel — substance of biological origin, that is formed under water, on the
bottom of freshwaters from residues of planktons and bentons organisms, involving
bacterial processes that occur in the surface layers of sediments at low oxygen access.
Sapropel consist of silt solution, skeleton and colloidal complex. Silt solution consist
from water and substances dissolved in it — mineral salts, low molecular weight
organic compounds, vitamins, ferments. Skeleton of the sapropel represents the
remains of plants and animals, colloidal complex — complicated organic substances,
which is providing jelly-like consistency for sapropel.

Sapropel unique naturally occurring substance that finds its use as a source of
organic minerals in traditional mud therapy, cosmetology and agriculture.

Given the wide range of pharmacological properties of sapropel —
antimicrobial, anti-inflammatory, antioxidant, detoxic effects there is creation of
medical and cosmetic products based on native raw materials and extractions from
sapropel.

We was investigated chemical composition of sapropel from Pribich lake
Shatsky district of Volyn region. Was indicated the presence of a wide range of
amino acids, fatty and organic acids, microelements. Was getting aqueous, spirituous
and oily extracts of sapropel. Was defined anti-inflammatory, reparative and
antimicrobial activity of developed extracts. Was defined humidity, fractional
composition, technological properties of native materials (bulk, volume, specific
weight, porosity), was investigated dependent technological properties from
humidity. Was soundly expediency of using native sapropel in cosmetics.

For the results of physico-chemical, structure-mechanical and microbiology
researches was developed the composition of cosmetics masks for different types of
skin. The using of the gelling agent was soundly for increasing adhesion to skin
surface.

Research shows that in addition to the cost, an important factor for Ukrainian
consumers is the naturalness of cosmetics. The demand for cosmetic products based
on natural ingredients is growing every day. More and more consumers want to use
quality products, which include natural ingredients and no synthetic substances.

There is no cosmetic or drugs on sapropel, so it is very actual topic.

199



THE DEVELOPMENT OF LABORATORY TECHNOLOGY
OF THE CONCENTRATED SOLUTION FOR HAEMODIALYSIS
Koretska A.M., Dilaj N.V.

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

annafarm@i.ua

Topicality. The prevalence and incidence rates of kidney diseases are high in
Ukraine and have a tendency to increase. The increase of providing patients with
renal replacement therapy suffering from chronic kidney disease is one of the most
important questions of the current nephrology. The treatment with methods of kidney
replacement therapy (haemodialysis, peritoneal dialysis, and kidney transplantation)
1s extremely expensive. On 1.01.2013 there were 4952 patients registered in Ukraine
who are treated by hemodialysis (HD). The HD procedure requires large amounts of
a dialysis solution for 1 patient (about 120 L per procedure HD, 3-4 sessions per a
week). It is necessary to have a wide range of available HD solutions to meet specific
patient needs. The development of the technology and the introduction of solutions
for HD in local manufacture is a perspective direction of pharmaceutics.

The purpose of the study is to develop laboratory technology of concentrated
acid solution for bicarbonate HD.

Research methods wused in the work: analysis, systematization,
potentiometric, trilonotythrometrical, microbiological.

The results and discussion. Laboratory batches are employed for the
development of drug products according to the Guide "Validation process" 42-
3.5:2004. These batches are made at the initial stages of pharmaceutical development.
The purpose of the production of the first laboratory batches of proposed composition
solutions was: the experimental trial of the proposed composition and the relevant
formulas for calculation of components weights, and laboratory technology;
elaboration of quality control methods for components assay, determination of
bacterial endotoxins for laboratory series, and quantitative enumeration of mesophilic
bacteria and fungi that may grow under aerobic conditions. Because dialysis solutions
are used in large volumes, it is advisable to produce them in the form of concentrated
solutions. According to the European Pharmacopoeia, concentrated solutions for HD
is non-sterile solutions, unless otherwise specified by the manufacturer, however,
they must have a minimum level of microbiological contamination because they have
a non direct contact with the blood and are used in large volumes. According to the
the Guide "Water quality for use in pharmacy" purified water may be used in the
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production of concentrated solutions for haemodialysis, if it is satisfactorily tested for
bacterial endotoxins. In the clear areas of educational and industrial pharmacy of
Lviv Medical University a laboratory batch of the acidic concentrated solution was
producted. Water for injections of pharmacy production was used for the preparation
of the acidic concentrated solution. For trial of the laboratory technology the
composition of the acidic concentrated solution was used which after the appropriate
dilution (1 L of acid concentrate : 1,225 L of 1 M solution of sodium bicarbonate :
32,775 L of water) gives a dialysis solution of the following ionic composition in
mmol/l: Na™ -138, K* -2, Mg® - 0,5, Ca*" - 1,5, CH;COO' - 3.0, CI" - 109, HCO" -
32. The concentrated solution was prepared by dissolving salts of sodium chloride,
potassium chloride, magnesium chloride hexahydrate, and calcium chloride
hexahydrate with following adding glacial acetic acid ice at the room temperature.
This solution was filtered and packed in glass bottles of 50 ml without further
sterilization. Acetic acid in the composition of this solution performs the role of a pH
regulator, and provides the necessary the pH of the dialysis solution (about 7.3) after
dilution to prevent precipitation of calcium and magnesium carbonates. The pH of the
obtained concentrate is of about 2.5. In the study of antimicrobial activity according
to the pharmacopoeial method of the State Pharmacopoeia of Ukraine (SFU 1.4) 5.1.3
"the effectiveness of antimicrobial preservatives" it was found that the investigated
concentrated solution exhibits antimicrobial activity against the following strains of
microorganisms: Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli,
Candida albicans, Aspergillus brasiliensis. It might suggest that this antimicrobial
activity is caused by the very low pH. In accordance with the requirements of the
SFU 2.6.12 "Microbiological examination of non-sterile products: microbial
enumeration tests" method of determining the microbiological quality of the
concentrated solution for HD was developed, set its suitability. Having used this
method it was determined that the total aerobic microbial count (TAMC) is less than
1 (<1).

The method of determining the sum of the amount of calcium and magnesium
ions was elaborated. This method helps on the stage of laboratory technology to
establish their quantitative content in the absence of atomic absorption
spectrophotometer.

Conclusion. During research the laboratory technology of the concentrated
acid solution for HD and methods for determining the microbiological quality,
antimicrobial activity, the quantitative content of the sum of the amount of calcium

and magnesium ions were developed.
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RESEARCH OF SYRUPS VISCOSITY DEPENDING
ON THE CONCENTRATION
OF HYDROXYMETHYLPROPYLCELLULOSE
Korovyakova T.S., Kovalevskaya I.V., Pulyaev D.S.
The National University of Pharmacy, Kharkiv, Ukraine
inga.kovalevskaya@gmail.com

One of the major tasks of pharmaceutical science is the creation of new
medicines. Syrups are most convenient dosage form for internal application for
children and adults. Such popularity of syrups explains in addition biopharmaceutical
aspects related to the regularity and absorption speed medicinal substances, their
distribution and excretion, exception pain when taking drugs, metering accuracy.

Medicinal syrups is concentrated solutions of sugar, to which was added active
pharmaceutical ingredients and auxiliary substances, such as fillers, sweeteners,
preservatives, dyes, stabilizers, pH regulators and flavors.

Syrup bases are presented by solutions of sucrose, polyol or their mixtures.
Sucrose is standard of taste purity and sweetness. All other substances, having sweet
taste, called - sweeteners.

The study of structural and mechanical properties of syrup is necessary for the
development and improvement of production processes, determining the optimal
conditions for storage. Rheological properties affect on therapeutic and consumer
indicators such as the release of medicinal substances, dosage and stability.

The aim of our work was to study the indicators of sucrose syrup viscosity
depending on the concentration of hydroxymethylpropylcellulose.

Previous research physical and chemical and technological parameters of
sucrose samples was found that stable high indicators samples of granular sucrose
under the brand name Compri Oh, that is white granules with good flowability
properties; different by composition (pure sucrose or mixed with other auxiliary
substances), structure, particle size and bulk density. So, for samples research was
used sucrose syrup mark Compri O, solution of which was adjusted to the desired
viscosity by thickener HPMC, that dissolves in cold water and forms a transparent
liquid solution. Characteristics of HPMC include good moisture retention, thickening,
adsorption and surface activity, has no taste and smell, are not toxic.

The objects of study were Compri O samples with HPMC concentration of
0.5%, 1%, 1.5%, 2%, 2.5%, 2.5%, 3%.

Viscosity measurements were carried out on viscometer MYR V2R 3000, by
the Brookfield method. Temperature of measurement was 20°C. Recorded readings -
viscosity and temperature.

The research results show that the viscosity of syrup with 60% content of
Compri O is 40 mPas. HPMC was injected 0.5%, 1%, 1.5%, 2%, 2.5%, 2.5%, 3%
Adding of 0.5% HPMC allowed to increase the viscosity of almost 20%. Next adding
of HPMC within the limits of 0.5% allowed to increase viscosity in 4 times (165
mPas), without changing appearance and consumer characteristics.

The results suggest that for further research should be used HPMC in the
amount of 3% of the total weight.
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STUDY EXCIPIENTS REQUIRED TO CREATE
GRANULES BASED PERGA
Kudryk B.T., Tikhonov O.I.
The National University of Pharmacy, Kharkiv, Ukraine
bohdankudryk@gmail.com

Perge - product processing bees pollen (bee pollen).

To create pellets with high properties should be included in the composition of
the drug friction material to improve strength, such as aerosil, microcrystalline
cellulose and mannitol.

Through the use of these substances have achieved a significant improvement

in yield mix. The results of research are presented in the picture.
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The dependence of yield cerago content excipients .

It should be noted that management is adding the drug excipient such as
succinic acid. The substances positively affect the absorption of active substances
developed the drug, and improves immune-modulating properties cerago, which is
very appropriate, as pellets of ambrosia be used as a drug to boost the body's
immune.

In a filler in the manufacture of pellets we use lactose, which also serves as an
additional and sweetener.

In the future we plan to conduct a study of the physicochemical properties of

the granules with ambrosia to create high-quality immune-modulating drug action.
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STUDY THE ASSORTMENT OF PREPARATIONS TO ANTIFUNGAL
AND ANTIMICROBIAL ACTION
Kurtiy A.S., Chushenko V.M.
The National University of Pharmacy, Kharkiv, Ukraine
chushenkov(@rambler.ru

Today the vital problem of midwifery, gynecology, venereology and urology
are urogenital fungus and bacterial infections. This is connected with the wide
acceptance of these illnesses, the frequent complications and the relapses.

The preparations for the local application appoint for treating the infectious
diseases in midwifery and gynecology together with the preparations of system
action. Local treatment 1s more effective, and the development of side effects
considerably decreases.

We carried out the study of the assortment of the preparations of antifungal
and antimicrobial action in the drugstores g. Kharkov. For treating the pathologies
pointed out above use various forms: tablet (18,7%), capsule (16,4%), pessaries
(17,2%), creams (14,2%), solutions for infusions (6,7%), ointment (5,2%).
Preparations of domestic manufacture on the market g. Kharkov they comprise
31,3%, foreign production - 68,7%. Among the foreign firms the firms of India
(26,9%), Germany (6,7%), Russia prevail (5,2%).

The assortment of the domestic preparations in the form of vaginal
suppositories represented it is not very wide, but foreign preparations little are
accessible through the high cost.

The preparations of the group of the azoles are the most effective antifungal
preparations for the local application: bifonazol, klotrimazol, ekonazol, ketoconazole,
the group of allylamines: naftifine, terbinafine and other.

Are most widely represented the preparations, into composition of which as
the acting substances enter flukonazol (21,6%), klotrimazol (14,2%), terbinafin
(12,7%). The preparations, into composition of which enter the substances of
ketoconazole, nystatin, itraconazole, ornidazole occupy from 5 to 10%. The
preparations, into composition of which enter the substances of sertaconazole
chlorhexidine and bifonazol occupy of about 2,2%. The preparations, into
composition of which enter substances of naftin, nitrofungin, synthomycin,
isoconazol occupy near 1,5%.

Taking into account the variety of microflora (mikst- infection), their
resistance to the traditional chemotherapeutic medicines, rational appears the creation
of preparations with the active pharmaceutical substances, which have the wide
spectrum of antimicrobial action, which will seize both the fungi and bacteria.
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RESEARCH OF THE EXTRACTION PROCESS IN THE PREPARATION
OF CAMEL THORN DENSE EXTRACT
Kumarova A.K., Gladukh E.V., Kukhtenko G.P.
The National University of Pharmacy, Kharkiv, Ukraine
Galina_kukh@rambler.ru
Vodolei95@mail.ru

Currently, an integral part of natural resources of Kazakhstan consists of wild
medical plants. In many cases medical herbs is the only source of raw material for the
preparation of dosage forms with high therapeutic activity. One of the known plants
used in folk medicine of Kazakhstan, is a wild plant Camel thorn. Camel thorn
(Alhagi Kirgisorum Schrenk) - is a plant of the pea family, popularly called Alhagi or
Yantak. In medicine is used aerial parts (herba) of camel thorn, less than fruits and
roots.

In official medicine camel thorn tea is used as a diuretic and diaphoretic.
Sometimes it may used as drink at cough treatment. Often tea or fresh juice drink at
gastro-intestinal diseases, mainly at chronic diarrhea and dysentery. Extracts from the
aerial part of Camel thorn have antimicrobial activity, also bactericidal effect they
have on streptococci, staphylococci, dysentery bacillus. Decoctions successfully used
as a throat rinse at acute tonsillitis. In folk medicine decoction of camel thorn
sometimes are used for the treatment of hemorrhoids (bath, washing) for topical
treatment of eczema, abscesses, festering wounds and ulcers (washing, compresses).
In the clinical setting decoction treated patients colitis, dysentery, used for gastric
ulcer and gastritis, liver disease, as a choleretic, astringent, sometimes prescribed for
colds and coughs immoderate.

Herbs of Camel thorn included in the State Pharmacopoeia of Kazakhstan.

Thus, is relevant obtaining of a dense camel thorn extract and study its
chemical composition, microbiological and pharmacological properties, in order to
develop drugs of different pharmacological groups.

Dense extract prepared according to standard technology, which provides for
the liquid extract of vegetable raw materials, followed by evaporation to a thick.
Taking into account physical and chemical properties of the basic active groups

contained in the raw materials (flavans and tannins) as an extragent was chosen the
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alcohol-water mixture. To determine the optimal concentration of the water-alcohol
mixture, conducted research of the yield of extractives from the raw material by the
standard procedure SP USSR XI, vol. 1. The dry residue in obtained extracts
determined by the method of USP 1 ed. 1. Was investigated extracting the activity of
40%, 50%, 60%, 70%, 80% alcohol and purified water. As a result of studies, it was
found that the maximum yield of extractives from camel thorns herb provides use of
70% aqueous-alcoholic mixture.

The next step was to produce a liquid extract, for this purpose we have chosen
the classic method of liquid extracts and tinctures producing - percolation or filtration
extraction. The essence of the method is that the raw material is loaded into the
percolator and poured by extragent to form a "mirror", then there is standing out
during the one day. For extraction was selected fraction of camel thorn herb with size
of particles 1 mm. After the infusion process is taken place the selection and
simultaneous feeding of raw material by the extragent with the same speed to create a
high difference in concentrations in the extraction medium, which is the driving force
of the extraction process. In our case percolation rate was 10 drops per 7 sec, 63 '. In
order to establish the dynamics of the extraction process, and therefore the amount of
extragent required for full exhaustion of raw materials were selected from the
samples in the amount equal to the weight of the loaded material. The dynamics of
the extractive substances yield from the selected samples determined by calculation
of the dry residue.

We have found that for complete exhaustion of raw materials needed to use a
ten-fold amount of extragent relative to the weight of the raw materials, the
absorption coefficient is 1.25.

The resulting camel thorns liquid extract is concentrated using a laboratory
rotary evaporator until the water content in the dense extract no more than 25%.

Thus, the dense extract obtained after standardization will be used for
development of medicines of various pharmacological groups.

Research and production of liquid and dense extract is relevant and promising.
Interest to camel thorn extract explains by a wide range of its biological action,
widespread in nature and insignificant or absence of toxicological properties, i.c. the

plant is not harmful, because until now there was no evidence of any adverse effects.
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ABOUT NECESSITY OF EXPANDING THE RANGE OF OINTMENTS
FOR THE TREATMENT OF DERMATITIS WITH FUNGAL INFECTION
Levchenko V.S., Rukhmakova O. A., Yarnykh T. G.

The National University of Pharmacy, Kharkiv, Ukraine
vikal1061995@mail.ru

At present the problem of treatment of allergic skin diseases is of particular
relevance in connection with the growing number of patients and an increase in the
prevalence of severe and occurring resistant to treatment of dermatitis.

Dermatitis is a group of inflammatory and allergic diseases that can affect the
scalp, smooth skin of the body, nails, and soles of the feet, groin and face. This is the
most common human pathology that occurs at any age and in almost all countries.

Quite often, today there are allergic dermatitis complicated by a secondary
fungal infection. The main agents of this form of the disease are different types of
Trichophyton, Microsporum, and several species of Epidermophyton, united under
the common name of dermatophytes. Also, there are skin lesions by fungi of the
genus Candida.

Parasites multiply in the skin and its appendages. This disease is characterized
by itching; often large bright red, scaly plaques clearly limited less than 5 cm in
diameter, located singly or in groups.

Today in Ukraine there are a variety of drugs with anti-allergic and with anti-
fungal action, but the range of medicines with combined pharmaceutical action is
limited only by one name - ointment “Fladeks”.

Treatment of allergic dermatitis complicated by a secondary fungal infection
usually begins with the use of local drugs, namely, ointments, creams, solutions. Soft
medicines provide the elimination of inflammatory and allergic processes, eliminate
or reduce the symptoms of the disease. Drugs in the form of ointments have fewer
side effects and act directly on the affected skin.

Thus, the aim of our future work is to develop an anti-allergic and anti-fungal
ointment with such components:

o Licorice extract - natural phytoestrogen, which has an antimicrobial
effect, but also in its composition contains glycyrrhizin acid that has anti-allergic
properties. Its content also provides a skin-soothing effect.

o Terbinafine hydrochloride - allylamine antifungal agent whose
mechanism of action is associated with inhibition of production of ergosterol.

. Lavender essential oil, which has antiseptic and antibacterial properties.
In addition, promotes active wound healing effect.

207



DEVELOPMENT OF COMPOSITION OF EXTEMPORANEOUS SPESCIE
FOR TREATMENT OF MASTITIS
Maaroufi Walid, Buzian Anuar, Vyshnevkaya L. 1., Zuykina S. S.
The National University of Pharmacy, Kharkiv, Ukraine
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Mastopatia is a dishormonal breast disease, which in breast tissue is
proliferation of connective and glandular tissue from forming seal or formation of
cysts of various sizes.

The main role in the occurrence fo mastitis owned of deficiency of
progesterone and estrogen levels increase with the development hyperestrogenii,
resulting in proliferation of the epithelium of the alveoli, ducts, connective tissue.
Some role can be played by increased of production of prolactin, which regulates
growth, development and functional state of the mammary glands.

Women with moderate cyclical or permanent form of mastitis and diffuse
fibrous - cystic changes in the structure of the breast conservative therapy is carried
out using both hormonal therapy and nonhormonal therapies.

In the treatment of mastitis commonly used herbs that have diuretic, sedative,
hypotensive effect.

To date, topical herbal medicine market research and collections. Primarily,
this is due to the increasing interest of the population to drugs based on plant
material. The second factor is the population distribution of national traditions of
herbal remedies. The basis for this choice is more active attitude of the population
towards their own health and the risks involved in the use of synthetic drugs. And, of
course, not to mention the fact that the modern consumer is increasingly inclined to
buy herbs and charges not only for treatment but also for prevention of disease.

The aim of our work was to develop a multi-part collection for use in the
treatment of mastitis.

During the work the literature data on the etiology, pathogenesis and
pharmacological correction of mastitis was examined: market research domestic
market hormonal, non-hormonal drugs and medicines was conducted. Analyzing the
results of studies have found that consumers Ukraine under-economically affordable
medicines for complex treatment of this pathology.

In view of the above, we theoretically and experimentally proved composition
of multicomponent extemporaneous spescie for treatment of mastitis. Using modern
technological methods of influence of the degree of grinding, packaging type and
time insisting on quality indicators of developed spesie were studied.
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RELEVANS OF DEVELOPMENT
OF COMBINED ANTIDIABETIC PREPARATION
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Solving the problem of the treatment of diabetes mellitus (DM) type 2 and the
associated metabolic syndrome (MS) is an important task of modern medicine and
pharmacy

To date, there 1s no consensus about the root causes of MS: is this state caused
by genetic or develop exclusively due to the action of environmental factors.

A number of researchers believe that the development of MS due to the
existence of one or a group of genes which interact with each other, which can
simultaneously stimulate the development of all its components. However, despite
significant advances in genetics and molecular biology, the question of the influence
of genetic factors on the risk of developing MS and features of the course are still
poorly understood

Acuteness of the problem in the first place due to the prevalence of MS (up to
20% of the population and 70% among patients with type 2 diabetes), which is
defined by WHO epidemiological in nature, and secondly - the limited range of
medicines that affect the basic pathogenetic links of the disease, and namely the
elimination of insulin resistance (IR). Furthermore, derivatives of dimetilbiguanid
(metformin) and thiazolidinedione (rosiglitazone), which increase insulin sensitivity
due to side effects have limited application and therefore cannot solve the problem.

Given the many manifestations of MS component, promising event
pharmacotherapy of the disease is the use of combined antidiabetic drugs on the basis
of metformin and rosiglitazone without or in combination with glibenclamide.
However, such drugs have some inherent side effects of their active substances.

In view of the above, development of the combined antidiabetic is the actual
drug with metformin and medical substance the original diacamph, which developed
in pharmacy, is the actual.

Due to its low toxicity and spectrum of pharmacological properties of
diacamph, his pharmaceutical composition with metformin may have certain

advantages over precursors of drugs.
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STUDY OF THE DEPENDENCE OF THE EMULSION
DISPERSION FROM THE USED 1°" KIND EMULSIFIER
AND EMULSIFICATION CONDITIONS
Makhsoudov K. S., Kukhtenko G. P., Stepanenko S. V.
The National University of Pharmacy, Kharkiv, Ukraine
galina_kukh@rambler.ru

In recent years, pharmaceutical technology has entered a new stage of
development, characterized by intensive development of new adjuvants that enhance
the technological properties of dosage forms. Increasing attention of specialists in
creating soft dosage forms is attracted by emulsion systems. Creams which are based
on emulsion systems have the cosmetic advantage over conventional ointments, into
the creams may be incorporated both hydrophobic and hydrophilic nature substances
with controlled release.

We have studied the emulsifying ability of 1% kind emulsifiers olivem 1000
emulpharma 165, mulsifan B20, ercawax BM1, Emulpharma ®V, Erkalan 75. As the
2" kind emulsifier used cetostearyl alcohol. Oily phase - vaseline oil 20%. In all the
samples emulsifying mixture consisted of 30% of 1% kind emulsifier and 70% of 2™
kind emulsifier. Samples were emulsified at a temperature of 65-70°C on a laboratory
homogenizers POLYTRON 2500 E and POLYTRON 3100 D, of the
"KINEMATICA AG" company (Switzerland). This equipment is characterized by
dispersing due to different design of headpieces. Dispersing occurs through the rotor-
stator. Rotating rotor creates a vacuum, the sample falls into the center of the system
and is dropped to the periphery, passing between the teeth of the stator. Between
stator and rotor (the annular gap) on the product act substantial tangential braking
forces and radial acceleration. Individual droplets disintegrate and thus are reduced in
size. As a dispersion result microscopic homogenized emulsions are obtained.

Samples of emulsions prepared in this way were stable, homogeneous creamy
masses that were subjected to rheological studies on Rheotest 2 device (Germany)
using a set of N cylinders, and dispersity analysis using a microscope Lyumam P1.

As a result of studies it has been found that the properties of emulsions directly
depend on the type of 1% kind emulsifier and emulsification conditions.
Emulsification of samples on POLYTRON D 3100 homogenizer results in emulsions
of more uniform composition of the oil phase particles, which density is somewhat
higher than in the homogenization on POLYTRON 2500 E.
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THE TREATMENT OFTHE FIRST PHASE OF WOUND HEALING
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According to the Wound Healing Society, wounds are physical injuries that
result in an opening or break of the skin that causes disturbance in the normal skin
anatomy and function. They result in the loss of continuity of epithelium with or
without the loss of underlying connective tissue. Wounds represent a significant
burden on the patients and health care professionals worldwide. They not only affect
physical and mental health of millions of patients but also impose significant cost on
them. Current estimates indicate that worldwide nearly 6 million people suffer from
chronic wounds.

Unhealed wounds constantly produce inflammatory mediators that produce
pain and swelling at the wound site. Wounds are a substrate for infection and prolong
the recovery of injured patients. Chronic wounds may even lead to multiple organ
failure or death of the patient.

Many medicinal plants have been reported to possess wound healing activity
and found useful in the treatment of wounds. This article outlines types of wound,
factors affecting wound healing, mechanism of wound healing and properties of some
medicinal plants that exhibit wound healing activity. The paper presents discussion of
some patents relating to herbal products for wound healing management.

Medicinal plants are important sources of new chemical substances that have
beneficial therapeutic effects. Extensive research has been carried out in the area of
wound healing management through medicinal plants. Recent studies with significant
findings involving Alternanthera sessilis, Morinda citrifolia, Lycopodium serratum,
Sesamum indicum, Catharanthus roseus, Cecropia peltata, Euphorbia hirta, Ginkgo
biloba, Clerodendrum serratum, Pterocarpus santalinus, Lawsonia alba, Napoleona
Imperialis, Kaempferia galangal, Radix paeoniae, Prosopis Cineraria and Trigonella
foenum-graecum and etc are emphasized here. The growing interest in herbal
medicine stimulates the expansion and renewal of the range through the introduction
of scientific medicine traditional medicine plants and the development of new herbal
remedies based on them. Each herb is a source of essential to human body.

Given the above, creating a soft dosage form with phytoextracts and essential
oils, meets all modern requirements for drugs for the local treatment of wounds in the
first phase of wound healing and other diseases is important.
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UNTERSUCHUNG DER EIGENSCHAFTEN VON SILICONEMULSIONS
Marfutina T.O., Kovaleva T.M.
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Zu den viel versprechenden Gruppen Hilfsstoffe fiir die Herstellung von
Cremes wurden beriihmte Silikone und deren Derivate. Als Emulgatoren sorgen
Silicone fiir optimale Orientierung von Molekiilen an der Grenzflache aufgrund der
groflen und flexiblen Molekiilketten rdumlichen AbstoBungsmechanismus beide
Phasen. Als Komponenten der Olphase, Silikone in der Lage, lange auf der
Hautoberfldche zu bleiben, um Schutzfilm, ohne die Atemfunktion der Haut und das
Gefiihl der Klebrigkeit zu stéren erstellen.

Das Ziel der Arbeiten war es, die Eigenschaften von Emulsionen auf Basis von
Silikonpolymeren studieren.

Die Forschungsobjekte sind Emulsionen von SiliconpolymerenDimethicon und
Cyclomethicon hergestellt und Emulgator PEG / PPG-19/19 Dimethicon und S13-16
1zoparafin (and) izoparafin S10-13).

Emulsionen wurden unter Verwendung der folgenden Technik: Emulgator mit
Silikonpolymer bei Raumtemperatur (Olphase) und die resultierende Mischung
vermischt wurde bei konstantem Riihren langsam gereinigtem Wasser zugesetzt.
Sensorischen und sensorischen Eigenschaften, die thermische Stabilitdt, die
kolloidale Stabilitdt, pH-Wert: Die resultierenden Proben wurden auf folgende
Parameter getestet. Wéahrend der Serie von Proben wurde uns von der weiteren
Forschung durch Trennung beim Kochen oder durch schlechte Testergebnisse auf
thermoelektrische oder kolloidaleStabilitit entfernt. In stabilen Proben, die
strukturellen und mechanischen Eigenschaften in Brookfield-Viskosimeter HB DV-I1
PRO (USA) untersucht wurden. Im Zuge der Studie Proben wurden stabile
Siliconemulsionen und dicke fliissige Konsistenz, die eine zufriedenstellende
Verbraucher aufwies: leicht hinterlegt, verteilt und hinterlédsst keine klebrigen Gefiihl.

Die Ergebnisse ermoglichen es uns, Daten-Emulsion als Basis fiir die

Erstellung von topische Medikamenten und Kosmetika empfehlen.
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TECHNOLOGICAL AND PHYSIC-CHEMICAL ASPECTS OF
INTRAVAGINAL GEL WITH LACTIC ACID
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Summary.

Lactic acid is the natural content in the vagina. This acid is the result of vital
activity lacto and bifidobacteria in vagina.

Lactic acid 1s a natural antibacterial barrier for pathogenic and transient
microflora. The purpose is research the optimal concentration of the lactic acid (pH
4,0-4,5). As well the impact of lactic acid on the physic-chemical, rheological and
technological properties of the different gels base.

Materials and methods.

Were selected for study such a gel base: apple pectin, hydroxyethylcellulose,
carbomer, xanthan gum, sodium alginate. Lactic acid is introduced into the gel base
as a dilute solution (1:50) in different concentrations (0.1%, 0.2%, 0.3%, 0.5%).

The organoleptic properties evaluated by visual analysis.

Consumer's properties were evaluated by application to the skin. Rheological
properties were determined using a viscometer HB BROOKFIELD DV-II PRO
(USA). Determination of pH was researched on ionometry PH-150 MI.

Results.

Gel bases after the addition, lactic acid (0.1%, 0.2%, 0.3%) did not alter it's
organoleptic properties (color, smell, consistency), except carbomer bases - observed
liquefaction system. Gel base did not lose stability - remained thermally and colloidal
stability. Structural viscosity decreased with increasing percent acid.

The most acceptable performance structural viscosity at a concentration of
lactic acid 0, 1%, 0.2%, 0.3%. pH 4.0-4.5 produces lactic acid in a concentration of
0.2%. Changing consumer properties observed when added to lactic acid based
solutions of higher concentrations. They became not kept flowing on the surface.

Discussion.

Based on studies conducted (rheological, organoleptic, mechanical and other)
were selected for further experiments such gellants: xanthan gum,

hydroxyethylcellulose. Lined with the necessary concentration of lactic acid - 0.2%.

213



SOME ASPECTS OF CREATION NEW NASAL GEL FOR TREATING
OF ALLERGIC RHINITIS
Medvedeva I.N., Rukhmakova O. A., Yarnykh T. G.
The National University of Pharmacy, Kharkiv, Ukraine
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Now the problem of the prevention and treatment of allergic diseases is
considered as one of the most important aspects that directly affect the quality of
patients’ life.

The basis of allergic rhinitis is an inflammation of the nasal mucosa, which is
based on the reaction caused by contact with allergens. Most often provoke allergic
rhinitis: pollen, mites, yeast and molds, some food, home (portrait) dust, some drugs.
Symptoms of the disease are presented by copious mucus - rhinorrhea, nasal
congestion, watery eyes, frequent sneezing, and general poor health.

Modern range of drugs for the treatment of allergic rhinitis in the
pharmaceutical market is represented by a number of different pharmaceutical
groups. Thus, the vasoconstrictor sprays and drops reduce swelling of the mucous,
and make it easy to restore nasal breathing. However, it is important to remember that
these drugs relieve the symptoms but not the cause of the disease.

Representative of the antihistamine drugs group is combined medicine
“Sanorin-Analergin”, which consists of antazoline - selective blocker of H;-histamine
receptors and naphazoline - with a strong vasoconstrictor action.

Homeopathy has been developing medicines to strengthen the body's defenses.
The most frequently used representative of this group is “Sinupret” in different
dosage forms.

But today more and more attention attract nasal gels. There are a number of
advantages of this dosage form: fewer side effects, the presence of the dampening
effect on the nasal mucosa, prolonged action.

One of the most commonly prescribed anti-allergic nasal gels is gel “Lorizan”,
but given its synthetic origin urgent task of pharmacy is to create a new domestic
nasal gel based on natural compounds.

As active ingredients, we proposed to use dry licorice root extract and essential
oils of eucalyptus and pine tree, which have strong anti-allergic, anti-microbial and
anti-inflammatory properties.

Further aim of our work is to develop composition and technology of a new
nasal gel based on natural raw materials for treating of allergic rhinitis.
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THE ROLE OF EMULSIFIERS IN MODERN TECHNOLOGY OF
COSMETIC MEDICATIONS
Nesterenko T. A., Derehuz L.V., Malysheva Y.O.
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tanyan393@gmail.com

Actuality of the subject:

There are just a few investigations of the quality of hand creams being done
nowadays and Ukraine is not an exception. According to the Internet resources they
are generally held by a specific cosmetic company in a close mode. Of course, this
information is very limited and it is very difficult and expensive for the average
consumer to check it.

To make the right choice in the assortment of the hand creams and to have a
good result after using it you should pay attention to the characteristics of a cream.

Therefore, having analyzed several hand creams of industrial production we
made a conclusion that some components are almost useless, and some of them are
even harmful. So, emulsifier Trytanolamin, which is a part of the tested cream, is a
strong alkaline compound used in industry: in washing-up liquids, polishes and
paints. The next questionable component is acrylate copolymer. It is water-soluble
polymer used not only in cosmetics but also in production of varnish-and-paint
materials, sanitary engineering, furniture and materials for nail modeling in nail
salons.

The presence of useless components in the creams produced at factories
motivated us to conduct the research with the cream of our own production.

The requirements, which were set up to the produced emulsion cream are
colour and smell, weight homogeneity, absorbency.

An emulsion is a two-phase system. The principal components are an oil phase
and an aqueous (water) phase. Emulsions are a fundamental product form for many
cosmetic categories and these are made possible by careful selection of the optimum
emulsifier system.

The aqueous phase is water plus any combination of materials which are polar
and dissolve, at least to some extent, in water. The oil phase comprises one or more
oily materials, or other ingredients which are non-polar and exhibit at least some
solubility in oily materials.

It is known that the emulsifier is a substance that can mix water and oil —
substances that never mix with each other under normal conditions. Emulsifiers are
employed in cosmetics to prepare emulsions.
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The efficacy of emulsifying agents depends on their ability to reduce surface
tension, to form complex films on the surface of emulsified droplets, and to create a
repulsive barrier on emulsified droplets to prevent their coalescence.

For the experiment we used a guar gum.

Guar gum is an odourless powder of white or yellowish colour. It is extracted
from milled seed endosperms of guar beans. The seeds contain up to 70% of gum.

The composition of the cream of our own production includes olive oil,
beeswax, mineral water, bitter orange oil. Beeswax contains esters (70-75%), free
fatty acid (12-15%), carbohydrates (10%), and mineral flavors. The main chemical
elements are carbon wax (80%), water (13%) and oxygen (7%). Wax is rich in
vitamin A. It includes tocopherols (vitamin E) that have an antioxidant properties;
carotenoids; flavonoids - bioactive substances involved in redox reactions;
chlorophyll; squalene that protects from skin cancer and others.

Technology of production of emulsion creams of o /w type involves the
following operations:

1. Preparation of the aqueous phase;

2. Preparation of the oil phase;

3. Both phases (water and oil) are placed into a water bath;

4. Emulsification;

5. Cooling;

6. An essential oil adding;

7. Cream packaging.

Evaluation of consumer characteristics was made with the help of students and
teachers.

Conclusion:

According to the research, which was attended by 20 participants, the cream
has positive evaluation. All participants who tested the cream said that its structure is
quite oily, thanks to the presence of beeswax in its composition. Of course, we took
into account the peculiarities and the skin type of the participants, on which the
absorbency of the cream depended.

According to the point of view of the participants the cream has a light odour,
delicate and soft structure, it is pleasant for the skin, its surface appearance
corresponds to the demands required from factory produced creams.

Later we asked again the participants about the feeling on the skin and received
the answer that the skin became softer.

Definitely the creams that contain natural components are useful not only for
the skin, but also for the consumers’ health.

It is profitable, useful and easy to prepare such creams yourself.
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THE DEVELOPMENT OF A DRUG FOR THE TREATMENT
OF ATOPIC DERMATITIS
Pavlotska 1.0., Masliy Ju.S.
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Atopic dermatitis (AD) is a chronic inflammatory disease of the skin of the
allergic nature, which is characterized by dryness, reddening, rash and itch. AD is
considered to be a children's disease — 65% of little patients with such diagnosis
symptoms develop before the age of 1 year, 90% — at the age of 5 years, in rare cases,
AD remains for the rest of all life. The wrong treatment of atopic dermatitis not only
doesn’t give to the patient relief, but also aggravates the course of a disease.

Local treatment of AD is an obligatory and important part of a complex
treatment. Its goal is not only the preclusion of inflammation and itch, but also
restoration of a water and lipidic layer and barrier function of the skin.

The aim of our work is the develop of a soft drug composition of moisturizing,
anti-inflammatory, antimicrobial, reparative and antipruritic action for the treatment
of atopic dermatitis. For this purpose as active pharmaceutical ingredients, we
recommend to include into the developed soft drug the dry extract of green tea and D-
panthenol (provitamin BS5).

Green tea extract is considered as one of the most effective plant remedies for
the prevention and treatment of skin diseases. Due to the complex effect of
polyphenols, catechins and antioxidants the extract possess a good penetrating ability
that allows biologically active substances to influence on the deeper layers of the
epidermis, thus providing antibacterial, antiseptic, antifungal, anti-inflammatory,
calming and antipruritic actions. Besides that, the green tea extract improves oxygen
and water-salt exchange, moistens the skin, removes reddening and irritation, and
also stimulates a regeneration.

D-panthenol has epithelizing, wound healing and anti-inflammatory effect, that
determined its addition into the composition of the developed medicine for the
treatment of atopic dermatitis.

The aim of our further work is exploring the physical-chemical and
technological properties of the active ingredients, and also the choice of a rational
basis, the kind of which affects the degree of release and absorption of the active
ingredients from a soft dosage form, so and on getting a given pharmacological
action.
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PERSPECTIVE FOR THE USE OF ALGINATES
IN THE TECHNOLOGY OF SOFT DOSAGE FORMS
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"Alginate" is the term usually used for the salts of alginic acid, but it can also
refer to all the derivatives of alginic acid and alginic acid itself. Most of the large
brown seaweeds are potential sources of alginate. Alginic acid is a linear polymer
based on two monomeric units, b -D-mannuronic acid and a -L-guluronic acid.
Sodium alginate is the main form of alginate in use. Smaller quantities of alginic acid
and the ammonium, calcium, potassium and triethanolamine salts are also produced.
Calcium alginate and alginic acid are made during the calcium alginate process for
making sodium alginate; each can be removed at the appropriate stage, and after
thorough washing, can be dried and milled.

The uses of alginates are based on three main properties. The first is their
ability, when dissolved in water, to thicken the resulting solution (more technically
described as their ability to increase the viscosity of aqueous solutions). The second
is their ability to form gels; gels form when a calcium salt is added to a solution of
sodium alginate in water. The gel forms by chemical reaction, the calcium displaces
the sodium from the alginate, holds the long alginate molecules together and a gel is
the result. The third property of alginates is the ability to form films of sodium or
calcium alginate and fibres of calcium alginates.

The ionotropic gelation of sodium alginate with calcium cations is
conventionally described by the “egg-box” model, where calcium cations interact
with guluronic acid monomers in the cavities formed by pairing up of the G
sequences of the alginate molecular chains.

Several gelling systems based on alginates can be formulated, but the most
frequently used are diffusion setting or internal setting.

Diffusion setting. In this system, a calcium salt which is insoluble at neutral
pH, is mixed with the alginate. When an acid comes into contact with the surface of
the mass, the calcium salt is solubilized. The soluble calcium will then react with the
alginate and start the gelation process.

Internal setting. In this process, calcium is released within the product under
controlled conditions. It employs the combination of alginate, a slowly soluble
calcium salt and a suitable calcium sequestrant, such as a phosphate or citrate.

Thus, due to their properties alginates may be used in the technology of soft
medicinal forms.
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A significant role in the prevention of exacerbations of liver disease and
prevention of acute process transition in chronic can be played by herbal medicines.
Their action is multifaceted: decoctions of herbs liquefy bile, simultaneously
possessing choleretic and anti-inflammatory action, do not allow an infection to get in
the biliary tract, restore the tone of biliary system. Herbal medicines therapy in liver
diseases should be carried out systematically every 2-3 years.

The aim of the study was the development and study of plant blend, possessing
hepatoprotective activity.

At development of a new drug the following substances were investigated: dry
extracts of immortelle, mint and tansy.

In order to develop the optimum composition and technology of tablets based
on powders of extracts from plant material pharmaco-processing characteristics of the
active substances of the dosage form have been studied: bulk density, flowability,
compressibility, moisture content, pressing disintegration in water.

As a result of studies on the creation of a new hepatoprotective action
phytopreparation, composition and technology of tablets production by wet
granulation has been chosen. As auxiliary substances have been tested milk sugar,
potato starch, microcrystalline cellulose, croscarmellose sodium, talc and calcium
stearate. For the preparation of tablets by wet granulation the optimal humidifier is
7% solution of potato starch, which provides a minimum disintegration time of the
tablets obtained.

The effect of excipients on indicators of technological characteristics of the
tablet mass and quality indicators of the resulting tablets has been studied.
technological parameters have been grounded. In the development of this formulation
technology it has been identified, that a significant influence on the quality indicators
oftablets, in particular on the strength of tablets to crushing, has a residual moisture
of the tablet mass.

The flow chart of the drug production has been composed.
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The frequency of all dysfunctional uterine hemorrhages is 60% of all
gynecological diseases that may be classified the following way: juvenile, of
childbearing age and climaterical. This pathology appears as a result of ovary
hormone production malfunction. Usually hemorrhages are connected with
malfunctions of pituitary-hypothalamic system function that regulates ovary work
and menstruation function, and also with different inflammatory diseases of genitals.

One of the directions in pharmacotherapy of dysfunctional uterine hemorrhages
is the use of synthetic hemorrhagic remedies that have a number of side effects:
thromboembolism, hypotension, agranulocytosis, neutropenia, thrombocytopenia,
allergic reactions, asthenia, fever etc.

For reducing side effects by treatment it is reasonable to take preparations of
plant origin that have quite a number of advantages: they can be taken for a long
time, have less quantity of side effects, have soft therapeutic effect, are nontoxic.

According to the foregoing the purpose of our work is study of
pharmacological and technological properties of medicinal plant raw materials for the
development of astringent effect preparation.

The objects of our work are the herb of yarrow and shepherd's purse. Research
of humidity, dispersity, specific and volume density, bulk density of raw materials
have been conducted according to methodologies given in State Pharmacopoeia of
Ukraine.

Results of research testify that values of humidity of yarrow are 12,77% that
significantly exceeds the content of humidity of shepherd's purse — 5,26% that
corresponds to the specifications and technical documentation. Study of fractional
structure of raw materials has showed polydispersion of samples: the size of particles
fluctuates from 0,1 to 0,5 cm. In two samples the main fraction makes from 0,1 to 0,2
cm. Study of specific density has showed that for both examples the value is almost
equal (= 0,97 g/ml). Volume density made 0,417 g/ml and 0,500 g/ml agreeable. The
bulk mass is equal 0,147 g/ml and 0,164 g/ml. The results of specific and apparent
density allow to predict uneven distribution of herbs when mixing. The obtained data
will be used by developing a preparation of astringent effect from this type of raw
materials.
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Dyeing Madder (Rubia tinctorum) is a perennial, high enough (up to 2 meters),
herb of the family Rubiaceae. In today's traditional, as well as in folk medicine, the
plant gets popularity due to the pronounced diuretic, antispasmodic and litholytic
action. The main effect of the plant is the ability to destroy calcium oxalate stones,
phosphoric acid, oxalic acid salts of calcium and magnesium, ureates produced in the
kidneys and bladder, at cholelithiasis. Has a diuretic, antibacterial, anti-inflammatory
effect in pyelonephritis, nephritis, cystitis. Eject the salt from the joints of hands and
feet at gout, osteochondrosis, arthritis.

As medicinal plants raw material used Rubia tinctorum root, and as it has the
above properties. Root of the Rubia tinctorum very developed, branched, its bark is
reddish-brown hue, partially peeled off. The roots of the Rubia tinctorum contain
about 60 derivatives of hydroxymethyl anthraquinone, the main ones are alizarin,
lutsidin,, rubiadin, purpurin-3-carboxylic acid, purpurin, ksantopurin etc. Extracts
from Rubia tinctorum are in compose of the combined drug "Cystenalum."

Thus, 1s relevant the development and investigation of dense extract and solid
dosage forms based on it.

For obtaining the liquid extract was used a method of percolation or filtration
extraction. In the process of percolation conducted selection of samples of extract in
amount equal to the weight of the loaded material. In all collected consistently
samples was determined content of dry residue and extractives by the results was
made a conclusion about exhaustion of raw materials. Was proved experimentally
usefulness of 70% alcohol as extragent. For a complete exhaustion of raw materials

needed to use a ten-fold amount of alcohol relative to the weight of raw materials.
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EFFECTS FOR USE IN PEDIATRIC PRACTICE
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In recent years there is a tendency for children born with weak and
underdeveloped immune system, which reduces resistance to viral and bacterial
agents, especially in preschoolers and school age children.

Thus, weak immunity negatively affects human performance later on in
adulthood, which has negative consequences for the economy.

The immune capacity of the body can be enhanced by taking
immunomodulators. Based on market research conducted, it has been found that a
group of natural origin immunomodulators is presented in insufficient quantities.
Therefore, the problem of developing an immunomodulating action drug of natural
origin for children is relevant for the practical pharmacy.

The purpose of this research was the choice of optimal dosage form,
substantiation of composition and technology of a drug with immunomodulatory
effect.

As the main active ingredient lyophilized vegetable protein has been selected,
which immunomodulatory properties have been established in previous studies.

As pediatric dosage form lozenges have been selected, because they are
convenient to use, they are easily digested and cause no indigestion, have a pleasant
taste.

The fluidity of initial sunflower protein powder was insufficient, so in order to
improve this indicator, obtained granules by wet granulation. As a humidifier water
was chosen. The resulting granules have been dried in the oven to the optimum level
of residual moisture.

As a basis for lozenges gelatin was chosen. Also entered sufficient amounts of
other excipients.

Choosing temperature modes proceeded from the properties of active
ingredient and excipients. On the basis of thermogravimetrical studies conducted at
the NUPh optimal temperature conditions lozenges production have been determined.

Quality assessment of the lozenges conducted according to the State
Pharmacopoeia of Belarus and Germany.

Today preclinical studies of the vegetable protein lozenges in animals are in
progress.

The results of research have allowed grounding of composition and technology
of immunomodulatory action medicinal product in the form of lozenges for use in
pediatric patients.
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Skrypnik-Tichonov R.I., Syrota P.S.
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Analysis preparations voderzhaschih lyophilised bee venom without anesthetic
(Preparation 1) and in combination with lidocaine (Preparation 1) was performed by
high performance liquid chromatography using a chromatograph Varian ProStar (
ProStar 210 pumps, a spectrophotometric diode - array detector ProStar 330; ProStar
400 autosampler volume dosing loop 20l; thermostat speaker ProStar 500).
Chromatographic column Ascentis RP-Amide: 250 x 4.6 mm, the diameter of the
sorbent particles 3 microns, pore diameter of 100 A (Supelco).

To identify components of bee venom were used apamin standards (Sigma-
Aldrich, Cat. Ne A1289, pp. 111M4138), melittin (Sigma-Aldrich, Cat. Ne M7391,
pp. 098K4131), phospholipase A2 (Sigma-Aldrich, Cat. number R9279, p.
032M4001V). The determination of the bee venom was used in the pre- lyophilized
formulations standardized bee venom, analysis was performed by external standard
method, reference solution used as a solution in bee venom standardized nominal
concentration (1 mg / ml).

Chromatographic conditions: column temperature - 25 C°; mobile phase A -
water trifluoroacetic acid (1000:1, v/v); mobile phase B - acetonitrile - trifluoroacetic
acid (1000:1, v/v); mobile phase rate - 1 ml/min; detection - spectrophotometric at
210 nm; sample volume - 201 nm.

Gradient program :
Time, min MPh A, % MPh B, %
0-2 95 5
2-12 95 — 30 5—-70
12-16 30 70
12-16 30 — 95 70 — 5
16-20 95 5

For the analysis of the respective solutions were prepared.
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Magnesium lactate is used as an active pharmaceutical ingredient in the form
of R,R-; S,S- and R,S- isomers mixture in some medicines, that are represented at the
pharmaceutical market of Ukraine and many foreign high-tech countries.

Usage of individual S,S-isomer is expected to have increased pharmacological
efficiency because of improved affinity to the S-structures of biological objects.
However, it wasn’t found. The relevance of this compound and of its production
technology also increases because of growing compared to euro dollar course, and
especially growing compared to hryvnya. That’s why such production can become
competitive in Ukraine.

The main purpose of our work is the technology parameters development of
magnesium S- lactate dihydrate production in order to obtain quality product with
high yield.

As a basic substances we have used cheap and accessible water cleared (SPhU
1.4. p.389), technicals magnesium oxide and S-lactic acid.

Theoretical organic chemistry, quantitative calculation of possible admixtures,
instrumental physicochemical, titrimetric types of analyses and technological
methods were used as research methods.

As a result we have developed technology parameters of magnesium S-lactate
dihydrate production. The technology is carried out in two stages, using water as a
solvent, under heating, with subsequent filtration and product drying. Thus, all
insoluble in hydrochloric acid admixtures from the orginal oxide, and also polilactic
acids and products of their decomposition from lactic acid are removed from the end-
product.

The quality of the obtained product corresponds to the requirements of the
European standards (Ph Eur 2008, monograph 2322). At the same time some
additional indexes were added to the analytical documentation project. Particularly,
the determination of a specific optical rotation was added. The average magnesium S-
lactate dihydrate yield was found out as 86,8% of theoretical one.

Therefore the developed technology is quite simple; it doesn’t need any fire
dangerous or explosive solvents. And it also posses high economic parameters. That’s
why this technology is offered to the Ukraine manufacturers in order to use it at the
industrial production.
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Osteoarthritis (OA) occurs in 10-12 % of the population and is the most
common diseases. Increase in the number of patients with OA noted with increasing
age: at the age of 50 years, every second man has OA, at the age of 70 years or more
clinical and / or radiological signs are defined in 80 — 90% of people. OA does not
affect the vital prognosis, but the defeat of the "stress" of the joints significantly
affects the quality of life of patients and leads to partial or total disability.

Therefore, based on pathogenic prerequisites for an effective pharmacotherapy
1s necessary to suppress inflammatory responses and pain as well as normalize
cartilage metabolism. Nowadays, using rapid-acting symptomatic agents, which
include analgesics, non-steroidal anti-inflammatory drugs, glucocorticoids. Drugs of
choice for the treatment of OA, as a rule, are NSAIDs. The results of the multicenter
study on the treatment of OA suggest proven symptomatic effects of NSAIDs.
Ibuprofen is a medicine from group of non-steroidal anti-inflammatory drugs.

Has a pronounced analgesic, anti-inflammatory, anti-exudative and antipyretic
effects. The mechanism of action of ibuprofen is based on its ability to inhibit the
enzyme activity of cyclooxygenase and to disturbe metabolism arachidonic acid.
Ibuprofen inhibits the synthesis of prostaglandins E and F, as in the tissues of the
central nervous system as well as directly in inflammation. Moreover, when the
metabolism of arachidonic acid disorder occurs lowering thromboxane. Ibuprofen
relates to indiscriminate cyclooxygenase inhibitors, equally it blocks the action of
cyclooxygenase-1 and cyclooxygenase-2. In recent years, special attention is paid to
the safe use of NSAIDs. The most severe side effects in the appointment of almost all
NSAIDs are disorders of the stomach, lung dyspeptic disorders to the development of
gastroduodenal ulcers and bleeding. When topical use of NSAIDs are therapeutic
concentration of the drug in the soft tissues directly under the place of application,
and enter into the general circulation only small amount, that minimizes systemic
adverse effects.

Thus, local therapy appropriate dosage forms of NSAIDs (ointments, creams,
gels) is not only a reasonable addition to the system prescribe drugs to reduce their
number due to the greater bioavailability of the drug in the inflammation, and in some
cases to do without them. Local therapy in some cases can be considered as an

effective alternative especially for patients with high risk of complications.
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Oral thrush is a disorder caused by infection of the mouth due to fungus (yeast)
candida albicans. In babies it may be a severe infection sometimes causing epidemics
in schools by cross-infection. Candida albicans is a normal inhabitant of the o