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DIRECTION 1. INVESTIGATION OF MEDICAL PLANTS AND OTHER
NATURAL RESOURCES IN ORDER TO OBTAIN NEW
PHARMACEUTICAL PTODUCTS. THEIR PHARMACOGNOSTIC,
PHYTOCHEMICAL AND TOXICOLOGICAL ANALYSIS
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ON SOME ISSUES OF USING GEORGIAN ZEOLITE IN PHARMACEUTICS
NINO ABULADZE

Akaki Tsereteli State University

The use of zeolite from Georgia’s largest deposits in Dzegvi Village is well known and studied, but there is
very little information on using it for preparing pharmaceutical preparations. This issue has been our concern for a
number of years. Data and conclusions presented in this paper allow us for staying on this path and preparing
various zeolite-containing dosage forms, where zeolite is essentially regarded as an adjuvant.

Zeolite is a mineral resource, which Georgia is rich in enough. The quality of zeolite is
measured by the content of clinoptilolite in the rock layer. In this regard, of all Georgian zeolites,
the best one is zeolite from the Kaspi district’s deposits (Dzegvi-Tedzami), which contains 80% of
clinoptilolite.

There have been studied the effects of natural zeolites (particularly clinoptilolite-containing
tuffs from various deposits) on the living organism, both animal and human. It is shown that natural
zeolites are harmless, have bactericidal, immunostimulatory and antioxidative effects. They are used
successfully in the treatment of different human diseases. It has been established that zeolites can be
used in humans as biological active dietic additives, drug carriers, adjuvants and antimicrobial
agents as well [1].

In many countries of the world, zeolites have also been used for preparing pharmaceutical
preparations both as an active ingredient and as an adjuvant. Zeolites from the deposits in Dzegvi
Village have been used in different branches, but they have not been used yet for preparing
pharmaceutical preparations. In this regard, the literature review carried out has shown the low level
of interest from Georgian pharmacist-researchers, and there are only a few publications on this issue
[2,3,4].



THE | INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
o 1 553MSFMBH0LM 1SFIGE0IBM-3BSIB03AL0 06BIB6IB-3M6BIGI6G0S
ys? 005658IRFM3I BH®ISG0S — 8IB60IGIBS RS 305IB03S

We started to study Georgian zeolite for using in pharmaceutics in 2010. There have been
studied its sorption properties, technological characteristics, as well as the possibility of using it in
purulent surgery and cosmeceutics as an active ingredient; there have been developed the formula of
the toothpaste and cosmetic scrub containing zeolite from the Dzegvi’s deposits [5, 6, 7, 8].

In conclusion, peculiarities of the sorption of silver ions of Kaspi zeolite were studied in a
present year. Current studied provide a good basis for using zeolite in purulent surgery as a sorbent
in the process of developing therapeutic agents. There has been studied the effect of technological
parameters on the sorption process of silver ions on zeolite, such as: the zeolite particle size; the
ratio of a liquid phase and a solid phase; temperature; the ratio of sorbent and a new solution. It has
been established that the sorption process ends in 15-20 seconds that depends on zeolite dispersion.
Holding capacity increases together with an increase in the amount of sorbate; it also depends on the
ratio of a liquid phase and a solid phase, sorbate temperature and several other parameters [9].

The data fully substantiate the expediency of further research in terms of studying the
possibility of using zeolite of Georgia in pharmaceutical preparations. In the future, we envisage the
possibility of using silver ions sorbed on zeolite for obtaining pharmaceutical preparations for
purulent surgery.
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ON SOME ISSUES OF USING GEORGIAN ZEOLITE IN PHARMACEUTICS
NINO ABULADZE
Akaki Tsereteli State University
Summary

The use of zeolite from Georgia’s largest deposits in Dzegvi Village is well known and studied, but there is
very little information on using it for preparing pharmaceutical preparations. This issue has been our concern for a
number of years. Data and conclusions presented in this paper allow us for staying on this path and preparing various
zeolite-containing dosage forms, for using them in different branches, including purulent surgery. Zeolite is essentially
regarded as an adjuvant. The results of given research allows for foreknowing the effectiveness of absorption by zeolite.
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SYNTHETIC ZEOLITES FOR PRODUCTION OF BACTERICIDAL
SORBENTS

VLADIMER TSITSISHVILI, NANULI DOLABERIDZE, MANANA NIJARADZE,
NATO MIRDZVELI

Petre Melikishvili Institute of Physical and Organic Chemistry of lvane Javakhishvili Tbilisi
State University

Application of zeolites in medicine is based on sorption and ion exchange properties of microporous crystal
system, as well as on their secondary porosity. Georgian natural zeolites have been used for preparation of the
microporous matrix by preliminary acid treatment of raw material followed by creation of aluminium silicate gel and
its hydrothermal crystallization to obtain the LTA type material with Si/Al ratio of approx. 1.0, stipulating for high
ion exchange capacity and the possibility of introduction the antibacterial and antiviral metal ions (Ag*, Cu?*, Zn?*)
into the matrix. The proposed method gives possibility to obtain different crystallites depending on the crystallization
rate and other parameters, fibrous aggregates simulate mesopores of natural zeolites.

Zeolites (aluminosilicates with general formula (MenSixAlnO2x+n))mH20, Me = Na,K,... %Ca,
Y%Mg,..) are successfully used in medicine due to molecular-sieve, sorption, ion exchange, catalytic
and other properties. Creation of bactericidal sorbents is the current actual scientific task, and the
feasibility of application of zeolites containing antibacterial and antiviral metal ions (Ag*, Cu?",
Zn?*) has been proved in surgery for healing infected wounds, for speeding up post-surgery healing
of scars and for the struggle against septic complications, as well as in stomatology for the oral
health of denture users, for sanitation of mouth cavity, for removal of contaminating particles from
teeth and gums, and to expel the bad odor. Started in the early 1990-ies in Japan, preparation of
metal-containing bactericidal sorbents and study of their structure and properties today takes place
in many countries (US, UK, Germany, Russia, etc.).

At the same time zeolites remove or trap ions of toxic heavy metals, and the joint effect of
sorption properties of zeolite and antibacterial properties of metals is maximal for zeolites with
comparatively high ion exchange capacity (high Al content). Widely used natural zeolite
clinoptilolite (UPAC chemical formula |Cas (H20)24| [AlsSi2sO72]-HEU) is characterized by low ion
exchange capacity (Si/Al=3.5), increasing in following series of common zeolites: chabazite
(Si/Al=3.0), analcime and laumontite (Si/Al=2.0), phillipsite (Si/Al=%/5), and the Linde type A
synthetic zeolite (Si/Al=1.0), an effective ion exchanger ideal for production of bactericidal sorbents
containing silver and other ions.

Recently [1,2] synthetic zeolite materials have been prepared using HEU type natural zeolite
from the Rkoni plot of Tedzami deposit [3]. Processing of raw in target material without
crystallization seeds and organic templates included following steps:

Treatment of raw material & preparation of suspension — zeolite-containing rock powder
was treated at room temperature by HCI water solution under stirring, washed by water before the

8
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complete disappearance of ClI~ ions, and dried in owen at 100-105°C; water suspension of treated
material was prepared with the solid to liquid ratio of 1 : 3.

Gel formation — suspension was treated at room temperature by NaOH water solution, solid to
liquid ratio of 1 : 6, gel homogenization takes approx.. 30 minutes, details are given in [4]. General
characteristics of produced zeolite material are in strong dependence on the chemical composition
(kNa20:mSiO2:Al03:nH20) of gel prepared for aging and crystallization: the SiO2/Al>Oz ratio
determines the type of microporous structure to be produced, and application of sodium hydroxide
gives possibility to prepare nearly pure sodium forms; water content generally is rather high to
ensure suitable viscosity and other physical properties for crystallization process, but water
molecules are compulsory units to built zeolite structure and play a significant role.

Gel aging — generally the process without application of seed crystals takes several days at
room temperature, details are described in [1].

Crystallization — crystallization of aged gel was carried out in the Teflon flasks using
temperature-controlled water bath (OLS26 Aqua Pro); temperature and duration affect to crystalline
sizes — low temperature prolonged synthesis gives high quality crystals with the micron sizes, high
temperature fast crystallization is a way to produce “nano-zeolites” and their fibrous aggregates.

Separation of produced crystalline material was carried out by filtration of mother solution,
solid material was cleaned by distilled water until pH 8.0-8.5, and dried at 90-100°C.

Chemical composition of prepared samples was determined by elemental analyses carried out
using a Spectromom 381L plasma spectrometer and a Perkin-Elmer 300 atomic absorption
spectrometer. Zeolites have been characterized by the X-ray powder diffraction patterns obtained
from a DRON-4 diffractometer, employing the Cu-K, line and scanning at 1° per minute, by the
FTIR spectra in the wavenumber range 4000-400 cm™ recorded on the Perkin-Elmer FTIR
spectrometer (version 10.4.2) using the KBr pellet technique for sample preparation, and by the
SEM images obtained using Jeol JSM6510LV scanning electron microscope. Water adsorption
(p/ps=0.40) and ion exchange capacities have been measured under static conditions at room
temperature.

It is shown, that zeolites with high silicon content and low ion exchange capacity, like
mordenite (|Na*s(H20)24| [AlsSiz009]-MOR) type materials can be obtained by hydrothermal re-
crystallization of clinoptilolite in the absence of seeds and organic templates [1,2], but materials
with high aluminium content and ion exchange capacity, like the A type zeolites can be obtained
only by two-stage re-crystallization: natural zeolite firstly is transformed in the sodalite (SOD)
structure, and then in the target structure;: HEU— SOD—LTA . Chemical composition of prepared
samples (Na1o.2Ko.4Cao.1Mgo 3)(Al11.4Si12.0048)24.3H20 [2,5] is in a good agreement with the UPAC
formula, |Naw2 (H20)27|s [Al12Si12048]s-LTA, samples have high sorption (water, p/ps=0.4) and ion
exchange capacities.

One-step production of the A type zeolite needs a raw material with comparatively high
aluminum content, and natural Georgian analcime from Chachubeti [3,6] characterized by empirical
formula (Naio.eK152Ca0.64Mgo.20[ Me]o.9)(Al1s53Si33000)-16H0 (Me = Fe, Cu, etc., UPAC formula

9



THE | INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
o 1 553MSFMBH0LM 1SFIGE0IBM-3BSIB03AL0 06BIB6IB-3M6BIGI6G0S
ys? 005658IRFM3I BH®ISG0S — 8IB60IGIBS RS 305IB03S

INaz2 (H20)16| [Al16Siz2096]-ANA) and zeolite phase content of approx. 70% (major impurities —
chlorite and montmorrilonite) has been used.

Chemical composition of prepared material, Nai1.25(K,%2Ca,%2MQ)o.7(Al11.95S112.3048)- 18H-0, is
in a good accordance with corresponding chemical formula with the exception of small “lack” of the
Al atoms in the frame as in a case of two-stage crystallization; all prepared materials are nearly pure
Na-forms (80-90%), transition metals observed for raw materials are removed in full during acid
treatment and crystallization.

The framework type of prepared material is testified by X-ray powder diffraction patterns
compared (Fig. 1) with calculated one taken from the “Database of Zeolite Structures” of the
International Zeolite Association Structure Commission (http://www.iza-structure.org/).

; l A IA IJ\_,LJL i I ‘f JJOJVJ JJ. A
2 5000
5 |
€ 4000 i T
&
$ 3000 ‘ : ‘
2000 ‘ n ] ’ | ‘ -
‘ | F |
| |
1000\ /| i’ i f’| fl I H‘ tH | I ,'
\*'»/lk - I | ‘ ( ‘. | { Hp“ Y “!l ‘| ".ﬁ
\]WJ » /Lr" Hxgaradilc] l\ ,) ‘\ J |_JJ Y jl UV LA A ’\ 'MH""\ J”J\ A
J L e e e 1 o e
5 10 15 20 25 30 35 40 45 50

20, Degrees
Figure 1. Experimental XRD pattern compared with LTA calculated XRD pattern

Experimental XRD pattern has the same peculiarities as was mentioned in [7]: high intensity
peaks not only at 20 = 7° and 10°, but at 20 = 24, 27, 30, and 34°. FTIR spectra shows the peak at
465 cm* assigned to T-O bend vibration, peaks at 552 cm™ (double ring vibration), peaks between
660-800 cm™ and 1000-115 cm™ assigned to symmetric and antisymmetric T-O-T stretching
vibration, broad band in the region of 3470 cm™ due to asymmetric stretching of OH group and the
bend at 1648 cm™* due to bending vibration of H-OH, all typical for the LTA structures.

Developed zeolite crystal microporous structure in synthesized samples has been confirmed
also by comparatively high value (up to 0.24 cm®/g) of water adsorption capacity under static

10
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conditions at the “plateau” pressure. The total ion exchange capacity in reaction Na*«»Ag" is 5.8
mequiv/g, comparable with 6.0 mequiv/g for the ideal structure.

Pores and channels of molecular dimensions (from 0.3 to 1.0 nm) provide immobilization of
small molecules and ions, while comparatively large molecules are bonded in pores with sizes over
several nanometers, that are generally associated with natural zeolites. Secondary porosity (pores
with sizes from 50-100 nm) plays important role in catalysis and different supramolecular
interactions, and is significant for application of zeolites in medicine. Novel trends in zeolite
synthesis The aim of our study was to produce synthetic zeolite LTA with secondary porosity
simulating naturals [8].

SEM images (figures 2-4) show crystalline morphology of obtained samples and testify the
possibility of obtaining different crystallites depending on the crystallization rate and other
parameters. Comparatively long (>10 hour) crystallization process at low temperature results in
uniform crystallites with fairly narrow distribution of sizes (figure 2, crystallite average diameter 4
um), fast (<2 hr) process gives fibrous aggregates (figure 3) with sizes controlled by temperature of
crystallization.

SEI  20kV WD16mm  SS60 x1,000 10pym SEI  15kV WD15mm SS40

Figure 2. NaA microcrystals Figure 3. NaA fibrous aggregates

Careful selection of hydrothermal crystallization conditions makes possible to prepare small
crystallites (figure 4, left — crystallites with average diameter 0.2 pum produced at low temperature,
right — fibers with average diameter 0.08 um produced at comparatively high temperature)
belonging to nanoscale zeolites [9]. Obtained micrometric and narrow fibrous aggregates simulate
secondary porosity of natural zeolites and are a good raw material for preparation of composite
structures for various catalytic, adsorptive and medical applications.
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Figure 4. NaA nanoscale crystallites

The proposed methods of the LTA preparation are based on the use of natural silica-alumina
raw materials and inexpensive reagents (HCI, NaOH), are characterized by the relative rapidity, low
energy expenditures and low Sheldon’s factor E.
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STUDY OF THE FLAVONOIDS OF ROSEHIP GROWING IN WESTERN
GEORGIA BY SPECTROPHOTOMETRIC METHOD

KETEVAN GABUNIA, NINO ABULADZE, TAMAR KILADZE

Akaki Tsereteli State University

Plant raw material is one of the sources of obtaining the dosage forms. The natural disasters and an
increase in the incidence of disease have raised interest from people in the plant world. The rich chemical
composition of rosehip and a wide range of biologically activity contribute to the use of them in medicine. By
spectrophotometric method, we have studied the amount of flavonoids and its spectrum in rosehip growing in two
districts of Western Georgia. It has been established that both samples of rosehip contain almost equal amounts of
flavonoids. The given material will be interesting to us to work further work on this subject.

Plant raw material is one of the sources of obtaining the dosage forms. Since time
immemorial, human being has used nature for treating various illnesses. The natural disasters and
an increase in the incidence of disease have raised interest from people in the plant world. The
interest of scientists in herbal medicine is increasingly growing that in turn, is due to the availability,
low toxicity, and a low number of side effects of plant. At the end of the 20" century, there was a
significant increase in the use of plant raw materials for producing biologically active substances in
the food industry.

The rich chemical composition of rosehip and a wide range of biologically activity contribute
to the use of them in medicine [7,8]. Data on rosehip are available in Georgian medical manuscripts
— Karabadini [1].

Goal and objectives of research. The goal of research was to study the rosehip flavonoids
by using spectrophotometric method.

In order to meet the goal, we have set the following objectives: to collect data from literary
sources on the rosehip chemical composition, methods of analysis, drug dosage forms and
pharmacological action, and to process the data collected.

The Rosa family is composed of more than 300 varieties of rosehips [11,12,13]. 30 varieties
of rosehips (Rosa) are currently growing in Georgia. Of these, 12 are officinal ones [2,3,4].
According to literary sources, rosehip contains flavonoids, lipids, organic acids, essential oils,
carbohydrates, anthocyanins, phenolcarbonic acid, tanning substances, macro- and micro-elements,
and amino acids [14].

The use of rosehip in mediciene began in the 16" century, but research activities commenced
in the 20" century [9,10]. In folk medicine, there is widely applied not only rosehip, but also the
flower foliole and plant’s root. Rosehip have also been used for the treatment of gingivitis, different
eye diseases, liver and kidney diseases. The old medical manuscripts “Karabadini” also describe
methods for preparing different dosage forms from rosehip [1,5,6].
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Results and their discussion. By spectrophotometric method, we have studied the amount
of flavonoids and its spectrum in rosehip growing in two districts of Western Georgia — Tkibuli and
Tskhaltubo districts. To that end, 1 g of crushed raw material was placed inside the measuring flask
with capacity of 150 ml, then we added 30 ml of 50%-ethanol. The flask was connected with a
backflow condenser and heated on a water bath for 30 minutes. The leachate was collected in the
measuring flask with capacity of 100 ml, and then we added 30 ml of 50%-ethanol. Extraction was
carried out twice. At the end, we were increasing the volume of refrigerated extract until the mark of
the flask with capacity of 100 ml with 50%-ethanol (it was the solution A). Then, we placed 1 ml of
the solution A into the measuring flask with capacity of 100 ml, and added 2 ml of the aluminum-
chloride alcohol solution, and the volume was increased until the mark of the flask by means of
alcohol. Then 40 minutes later, we took the absorption spectrum by a spectrophotometer UV 752D.
In parallel, we conducted analysis of a standard sample of rutin. The percentage of the content of
flavonoids when converted into rutin, was determined according to a formula:

D-mgy-100- 100 - 100
~ D,-m-100(100 - w)
where ' — an optical density of a solution under study;
Dy — an optical density of rutin solution (reference sample);

1 — the mass of raw material in grams;
g —the mass of rutin in grams according to GSO (state standard);

w - loss of the mass when drying raw material in percentage;

100 —dissolution.

For preparing a solution of a rutin standard sample (GSO), 0,05 g (GSO) of rutin was dried at
the temperature of 130-125°C for 3 hours. We dissolved it in 85 ml of 95%-ethanol in the
measuring flask with capacity of 100 ml. Then, we heated it on a water bath. Then we cooled it and
increased the volume until the ethanol mark. The results of determining the content of flavonoids are
given in Table 1.

The content of flavonoids in rosehip

Table 1.
Rosehip sample The amount of flavonoids, %
Tkibuli district 0,18
Tskhaltubo district 0,2

As indicated in Table 1, rosehip is rich in the amount of flavonoids. We believe that it would
be interesting to work further work on this subject.
Conclusions:
1. We have found and reviewed a lot of literary materials on the distribution range of rosehip
and its chemical composition.
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Based on the experience of scientists, there have been studied samples of rosehip taken in
two dstricts of Westwrn Georgia by spectrophotometric method.

Both samples of rosehip contain almost equal amounts of flavonoids.

We believe that study of the content of flavonoids in rosehip is of high relevance for our
further research.
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SPECTROPHOTOMETRIC METHOD
KETEVAN GABUNIA, NINO ABULADZE, TAMAR KILADZE
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Summary

The paper dwells on studying rosehip growing in two districts of Western Georgia by spectrophotometric
method. It has been established that both samples of rosehip contain almost equal amounts of flavonoids. The given
material will be interesting to us to work further work on this subject.
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THE INSECT-PHARMACISTS AND USE OF INSECTS IN
PHARMACOTHERAPY

NATALIA MANDARIA

Akaki Tsereteli State University

People everywhere are searching for remedies, and the insect world is no exception as well. Moreover, modern
medicine has succeeded in regaining and bringing life back into maggot therapy. At present there are more than one
million species of insects throughout the world, while the number of types of vertebrates is about 70 thousand. There
are numerous examples of insect therapy in traditional and alternative medicine, and currently they are already
being introduced in modern medicine and pharmacotherapy. Our research was aimed at studying the historical and
current situation with the use of insects in modern medicine for future research.

In the modern high-technology world, where the range of pharmacotherapeutic drugs is wide
and versatile, it is not easy to be original on this issue, but it is known that all new is well-forgotten
old.

People everywhere are searching for remedies, and the insect world is no exception as well.
Moreover, modern medicine has succeeded in regaining and bringing life back into maggot therapy.
There are numerous examples of insect therapy in traditional and alternative medicine, and currently
they are already being introduced in modern medicine and pharmacotherapy.

Our research was aimed at studying the historical and current situation with the use of insects
in modern medicine, and preparing the review for future research.

It has been learned from study, systematization and analysis of literary materials that there are
more than one million species of insects throughout the world, while the number of types of
vertebrates is about 70 thousand. The most numerous members of the species are beetles — about
300 thousand species. Statistics shows that there are about 250 000 000 insects for every person on
the planet. Their occurrence is dated back to the Devonian period of development of a planet, and
they are the most ancient highly organized living beings. [9, 10]

At present, about 50 thousand species of venomous insects are known to science. This figure
shows how many samples of biologically active compounds can be produced by these members of
the animal kingdom. Many of these compounds would be applicable in medical practice.

Many insects were used and still are applied as pharmacotherapeutic drugs. Some of animal-
based substances are rather well investigated by modern scientific methods, and their healing
properties have been confirmed, but some of them will still have to be tested, but they are widely
used in folk medicine.

Larval therapy. Screwworms treat wounds and infectious diseases of bones. They are the most
common insects that can help people in treating many problems. When screwworms land on an open
wound, they do what all flies do — they lay their maggots. But these maggots are special, they
produce a curative substance known as allantoin. At present, doctors use allantoin from the maggots
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of screwworms to treat osteomyelitis. And as disgustingly as it probably sounds, this treatment is
quite effective.

Some doctors do not take care too much of how to extract allantoin. Instead, they place the
maggots directly into the open wound, and this process is called the “larval therapy sanitation”.
While the maggots are wriggling, they eat bacteria that cause infection and the dead tissues. [1-7]

Therapeutic application was also found by the troublesome flies. P. Marikovskiy writes that
the physician and naturalist I. Brickell, who visited America in 1743, observed how the local people
treated successfully alopecia using powder and tincture of flies (probably flies that are abundant in
the damp places). The maggots of the blue blowfly are still being used in China for the treatment of
the deep festering wounds.

The maggots’ ability to improve the course of wound process enabled Al Eliashev in 1941 to
use them in the practice of surgery. The maggots were used to treat the infected fractures, various
forms of osteomyelitis, tubercular affection of the bones and infected residual limbs after the
consecutive amputations. In such cases, infection occurred mostly with aureus and hemolytic
streptococcus, white staphylococcus, blue pus and diphtheria bacillus. For the studies, there were
used the maggots Phormia regina, Lucilia sericata, Calliphora erythrocephala (Muscidae family)
egested under the strict aseptic conditions, were placed in the wound of the experimental animals
every 3 or 5 days. Previously, all necessary surgical procedures were performed and anti-tetanic
serum was inoculated. As a result of this treatment, wounds were debrided, and they got rid of the
infection. Researchers believe that this occurred under the influence of a bacteriophage. Healing was
ended within six weeks, in the worse cases, it lasted 3-6 months. However, the therapeutic effect has
not always been stable.

Initially, the view has prevailed that the maggots mechanically cleanse a wound, devouring
necrotic tissues and purulent exudate. However, the use of extract from the maggots obtained using
the saline solution, had approximately the same kind of effect. According to the American surgeon
Livingston (1932 - 1937), healing of purulent affections of the bones and soft tissue of 1587 patients
under the influence of the live maggots and their extract, was observed in 60 - 100% of cases. The
desired result was not, however, achieved with chronic purulent osteomyelitis with multiple foci.
With tubercular affections, the extract from the maggots resulted in healing only in 5% of cases.

So, what is the mechanism of action of the described therapeutic effect? Various researchers
have established that maggots release proteolytic enzymes and urea into the wound. The latter, like
an extract from the maggots, cleanses the wound, deodorizes it and depresses the infection. Urea
also has the ability to melt the necrotic tissue and have a weak antiseptic effect. The maggots also
release an enzyme urease, which splits urea by forming the ammonia. It was suggested that the
maggots are a source of the formation of ammonium salts - carbonate and bicarbonate, in the
wound. This was confirmed by an increase in the alkalinity of the wound after inoculation of
maggots. Some authors believed that the positive effect of the maggots on the course of wound
healing process is explained by the antiseptic action of ammonium salts. In addition, allantoin,
calcite and sulfur-containing substances - cysteine and glutathione, were found when studying the
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maggot extract.

The use of a beneficial effect of the maggots on the course of the wound process was not
widespread because of the difficulty growing them, the risk of infecting the wound and the non-
aesthetic qualities of the method itself. At the same time, the conducted studies served as an impetus
for studying the wound healing effect of chemical substances that were isolated from the extracts of
the maggots, in particular - allantoin. This substance was first isolated in 1912 from the extract of
the plant Symphytum officinale, which was one of the ancient folk remedies for the treatment of
wounds and ulcers. Scientists have established that this substance is formed from uric acid under the
influence of the uricase enzyme in the mammals (with the exception of humans and anthropoid
apes) and in some plants, especially in their embryos and buds. The allantoin owes its name from the
word "allantois" — a part of the embryo, in the liquid of which it was discovered.

After the tests in several hospitals, it was recommended for the treatment of chronic varicose
ulcers, chronic osteomyelitis, thermal burns, gangrene and other lesions. Similarities have been
found between the action of the maggots of and allantoin. Given that allantoin is physiologically
inert, many researchers associate the mechanism of its action with urea, which is split out from the

molecule during the process of metabolism.
Nl —Cll—NH—CO—NH,
do |
I\'.'II—C(l)
Allantoin

Many insects, despite their high activity, have not yet been taken over by medicine.

Bee venom therapy is a part of apitherapy, which has long been used in medicine. Bee venom
is rich in enzymes, peptides, glucocorticoids and other medicinal components that can help in the
treatment of various diseases, ranging from rheumatoid arthritis to multiple sclerosis.

Ant venom treats arthritis and reduces swelling and pain in the joints. Before, the treatment
consisted in accidentally stepping on an ant colony, but the modern doctors have extracted ant
venom using it as an unconventional treatment for rheumatoid arthritis.

The Asian weaver-ants are used by the Australian Aborigines for making of tea, which gets rid
of headaches and colds, as well as to cleanse the wounds, they use the decoction that they made of
the crushed carcasses of ants, which was somewhat equivalent to green tea.

Nomadic ants for wound suturing in the jungles of South America and Africa, are used by
some natives to close open wounds. Once the ant bites into the flesh, they tear off the body so that
the head serves as a kind of a biological staple.

The wound dressing cobweb. The unmixed cobwebs have been used as dressing materials on
hand in the Middle Ages. Methods are being developed to apply the cobweb as a substitute for
ligaments and bone plastics.

A powerful medication for warts from the dried Russian flies. These beetles can help to get rid
of the warts. Secretion cantharidin (gland secretory product), which forms abscesses on the skin, but

heals warts. If swallowed, the Spanish fly from the family of dried Russian flies can be extremely
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poisonous, to the extent that only 10 mg might just kill, and therefore it is not recommended to use it
for oral healing (per os) of warts.

Cockroaches brains as an antibiotic can eliminate E. coli and staphylococcal infection.
However, in order for the medication to work, and this may not be very pleasant, but it is necessary
to drink or swallow it.

Bites from the malaria-bearing mosquitoes for the treatment of syphilis. Malaria can Kill, but
dying from syphilis is more terrifying. That’s probably why, some countries practice the treatment
with the malaria-bearing mosquitoes. Malaria feeds off the syphilis, contributing to the recovery of
the patient, provided that the antimalarial substance begins to act quickly enough to prevent the
death of a person.

Cicadas as a diuretic cure the urinary tract infections. Also in the summer, during the
metamorphosis, the cicada secretes substance, which is collected for production of drug for
children's fever with otitis, bronchitis and influenza.

Of particular interest is the role of the ephemeral faunal forms of the Lepidoptera types of
moths and butterflies in pharmacology. They remain largely unexplored and we consider them to be
the object for future research.

In homeopathy, butterflies and their relatives were studied by a few specialists: Karl-Josef
Muller, Patricia Le Roux, Olga Fatula, Peter Fraser, Nancy Harrick, Chetna Shukla, Jean-Pierre
Janssen and others. And, every year, despite conservative resistance, the remedies from butterflies
“take back” their rightful place in homeopathic practice.

All the test coordinators and homeopathic physicians, who have already used these drugs in
clinical practice noted their high effectiveness in a number of groups of hyperactive children and
adolescents, whose behavior and socialization make it impossible for them to study at regular
schools and colleges.

The French pediatrician and homeopath Patricia Le Roux successfully used preparations of 13
species of butterflies in children of mercurial type, as well as in simply very restless, excitable and
excessively active children and adolescents. She called them the children-butterflies. At the somatic
level, the medications were very useful in people with irritation and lesions of ectodermal structures
- skin, nervous system, sensory organs.

In India and South America, many dozens of moths and butterflies have already been
introduced into the nomenclatures of the homeopathic laboratories (Table 1).

Silky worms are good not only for obtaining soft tissue, but they are also a source of
interesting biological substance Serratia E15. This substance helps them to move from their slippery
state of the maggot to an elegant moth, dissolving the cocoons. There is evidence that this substance
cures the ischemic heart diseases among men and childlessness among women. [11-16].
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Table 1
A List of Butterflies with the Perspective Pharmacological Effects
N 1 2 N 1 2
1 | Californian nun California Sister (Adelpha 12 | Small Tortoise-Shell Small Tortoiseshell
butterfly seu Limentis bredowii Butterfly (Nymphalis urticae)
californica)
2 | Tropical Tailed Jay (Graphium 13 | Drinker-Moth Fox Moth (Macrothylacia
swallowtail agamemnon) rubi)
“Tailed Jay”
3 | Lilac beauty Lilac Beauty (Apeira 14 | Papilio Machaon PapilioMachaon
syringaria)
4 | Mulberry Processional Caterpillar 15 | Mulberry silkworm Bombyx processionea
silkworm (Bombyx processionea)
5 Brown Tail Moth | Brown Tail Moth (Euproctis | 16 | Processionary Moth Bombyx chrysorrhoea
chrysorrhoea)
6 Brimstone Brimstone (Gonepteryx 17 | Californian butterfly Adelpha (Limenitis)
butterfly aspasia, G. rhamni) bredowiicalifornica
7 | Death’s Head Death’s Head Hawkmoth 18 | Tropical swallowtail Graphiuma gamemnon
Hawkmoth (Acherontia atropos) Gamemnon
8 Blue Morpho Blue Morpho (Morpho 19 | Lilac Beauty Graphiuma Apeira
menelaus) syringaria
9 | Peacock butterfly, | European Peacock (Inachis | 20 | Peacock-eye Inachisio
nymph lo i0)
10 | Marsh Fritillary Marsh Fritillary 21 | Big cabbage white Pieris brassicae
Butterfly (Euphydryas aurinia) butterfly
11 | Cabbage White Cabbage White (Pieris 22 | Lepidopterous emperor | Lomonia oblique
Butterfly brassicae) moth

Insects are used and will be used in the treatment of various diseases, as the quite effective
sources of new remedies of modern pharmacotherapy and new research works. We shall notice that
the most insects, particularly moths and butterflies, have unreliable test reports or incomplete
provings, so this family of insects requires collaborative research work of pharmacists and
biologists.
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ENRICH THE TEA DRINK OF GEORGIA WITH BIOACTIVE SUBSTANCES OF PLANT
SH. CHAKVETADZE, M. PRUIDZE, E. BENDELIANI
Akaki Tsereteli State University
Summary
Finally, the chemical composition of tea raw and medicinal plants was established. The raw materials used to
enrich the product were selected. The number of leaves, hawks, and leaves. The recipe for tea drink products: "tea with
honey leaves", "tea honey", "tea hawthorn leaves", "tea hawthorn fruits", this ratio was 1: 1, 2: 1, 1: 1, 2 : 1 count.
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INTENSIFICATION OF PRODUCTION OF LOW-CALORIE, DIETARY AND
BIOLOGICALLY ACTIVE FOOD PRODUCTS — CANDIED FRUITS AND FUNCTIONAL
ADDITIVES FOR PATIENT WITH DIABETES
M.SH. MIKABERIDZE, V.R. APLAKOV, T.S. KHUTSIDZE
Akaki Tsereteli State University
Summary

The work is devoted to heat treatment of secondary material resources of citrus fruits in the production of candied
fruits in the field of infrared rays. We have developed a new technological scheme for the production of mandarin and
orange candied fruits; With the help of IR energy the optimal regime parameters of heat treatment (cooking, drying) of
citrus secondary material resources have been determined; Also, the optimal regimes of the nutrient mass of the citrus
raw material- functional additives in the field of IR rays. The feasibility and perspective of the use of IR energy was con-
firmed. The dietetic candied fruits and functional supplements we offer are recommended for curative and preventive
and nutritional purposesunlimited quantities, for Insulin-dependent, as well as insulin-independent patients.
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SELECTION OF PHYTOPREFACTORS FROM BIODIVERSITY FLORA OF
GEORGIA AND BIOTECHNOLOGICAL TREATMENT FOR THE REGENERATION OF
TISSUE REGENERATION AND INFLAMMATORY PROCESSES

KHUTSIDZE T. S; MIKABERIDZE M. Sh., APLAKOV V. R.
Akaki Tsereteli State University

Summary
As a result of experimental research, the medicinal properties of the commercially available raw materials of
the biodiversity of Georgia, in particular the agroculture green tea, on tropical waters caused by inflammatory

diseases of the lower extremities.
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DETERMINING THE CHEMICAL PERCENTAGE OF AGRONET - GREEN TEA

EXTRACT FOR THE TREATMENT OF LOWER LIMB CLOTTING
T.S. KHUTSIDZE, N. KIPIANI
Akaki Tsereteli State University
Summary
Prescribed medicinal properties of 20% extract of Green Tea on the pathologies developed in the lower
extremities of the lower limb.
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SOME OF THE MEDICINAL PROPERTIES OF GREEN TEA
N. KATAMADZE
Akaki Tsereteli State University

Summary
Based on the research of Georgia and European scientists, the properties of green tea have been tested for the
pathological processes caused by various diseases in the human body.
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METHODS FOR DETECTION AND ALLOCATION OF BIOLOGICALLY ACTIVE
SUBSTANCES FROM MEDICAL PLANTS

NINO DZOTSENIDZE
Akaki Tsereteli State University
Summary
One of the most important features of modern standard documentation is the discovery and identification of
biologically active substances in their composition. The research is carried out with chemical, physicochemical and
biological methods. Often use extraction method, resulting in a mixture of components. Then they are cleaned from
impurities, divide into fractions or separate individual substances by chromatographic method. Extraction methods
include: maceration, directing, perforation, simple extraction.
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SOME MEDICINAL PLANTS OF THE FAMILY CONDITIONS
MZIA BAKRADZE-GURULI
Akaki Tsereteli State University
Summary
The use of plant diseases and improve the health of ancient times. People are still using primitive nature. Medicinal
properties of plants currently transmitted from generation to generation, and how they are used, mentioned in ancient
legends and myths and the legends. The article discusses the therapeutic value of cabbage and bilberry, and their family
in terms of production rules.
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TRANSFORMATIONS OF BENZYLISOQUINOLINE ALKALOIDS
N. KUPATASHVILI
Akaki Tsereteli State University
Summary

In the broadest sense, natural products include any substance produced by life, but the term is commonly used in
reference to chemical compounds or substances produced by a living organism found in nature. Natural products often
have pharmacological or biological activities. Therefore, humans have relied on nature for their basic needs throughout
the ages, especially for the treatment of a wide spectrum of diseases. Plants, in particular, have formed the basis of
traditional medicine systems, and records dating from around 2600 document the uses of approximately 1000 plant-
derived substances. Alkaloids are biologically active substance. Natural methods of biosynthesis of alkaloids for
obtaining secondary products have long been in the center of attention of scientists. The benzylisoquinoline alkaloids are
particularly abundant in plants of the families Berberidaceae, Menispermaceae, Monimiaceae and Ranunculaceae. we
studied alkaloids from the family Menispermaceae Cocculuslaurifolius. the transformation of alkaloids such as erythrine
and benzylisoquinoline type was easily carried out in the laboratory.
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DIRECTION 2. ELABORATION OF FORMULATION AND TECHNOLOGY
OF MODERN COSMECEUTICALS, CHEMICAL-PHARMACEUTICAL AND
BIOTECHNOLOGICAL PREPARATIONS. THEIR
BIOPHARMACEUTICAL AND PHARMACOLOGICAL STUDY
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NEW OINTMENT FOR TREATING MYCOSES AND THE RESULTS OF
ITS STUDY

NINO ABULADZE*, PAVEL IAVICH**, MAKA JAVAKHIA*, KETEVANI
GABUNIA*, MANONI GABELASHVILI*

Akaki Tsereteli State University*
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **

The performed studies have brought the development of ointments and suppositories, two samples for each.
There have been carried oud their pharmaceutical analysis, microbiological test for the efficacy and standards have
been written. The positive results of studies have raised interest in proving efficacy of the developed dosage forms on
volunteers, mostly on our inner circle. One of the ointment samples was tested and positive results have been
obtained. There has also been made conclusion on the desirability of moving to the next stage after the test of
preparation.

Mycoses are one of the commonest diseases in practice of doctors-dermatologists. The fungal
dermatitis diseases continue leadership in the dermatitis structure: according to various data,
mycoses account 37-42% of all skin and nail disorders. One of the ways for reducing the incidence
of foot mycoses consists in the necessity of studying epidemiological conditions specific for every
region, a degree of urbanization, working conditions, and clinical particularities in order to increase
the effectiveness of the fight against mycoses. In most cases, mycoses are the main sources of fungal
infection dissemination among the population, and they represent a sort of “ a transit point” for
dissemination of pathological process of feet, nails and body.

The growing share of fungus disorders in the overall structure of infectious diseases over the
past two decades is explained by a number of endogenous and exogenous factors. Mycoses have a
negative impact on the quality of life and overall health of patients, hitting the most productive
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portion of the population, and make this problem not only medical, but socio-economic as well.
Treatment of mycoses is now undergoing some changes - there is a tendency to the rapid
chronization and prevalence of this process.

After the appearance and practical application of the systemic antifungal drugs, many
dermatologists have started to doubt about the advisability of the provision of local antifungal
therapy. However, after a while, it became clear that the use of the systemic antifungal drugs is not
advisable for all patients because of higher risk of possible development of adverse events. In some
cases, the antimycotic agents for outward application not only have no the necessary effect, but even
contribute to aggravation of inflammatory process. This is conditioned by the following two
reasons: mycotic process proceeds abruptly with frank exudation, and even prescription of the
effective antifungal remedies may lead to strengthening the manifestation of inflammatory process.

The way out of this situation is to find the safe preparations of vegetable origin for local
treatment of mycoses, which have no side effects, and they strengthen protective forces of the
organism. They have an important place in treatment and prevention of infections of a mild or
medium severity. In practice, all of them are produced from plants, and they are effective against
bacteria, viruses and fungi. The modern chemical-pharmaceutical technologies allow for using
natural substances as effectively as possible, since there are being developed the new processing
methods and forms for the production of natural preparations.

The proposed paper describes the composition of ointment, containing vegetable matters for
treating foot mycoses and vagina, as well as the methodologies for using and treating. The ointment
is of hydrophilic base and contains tannins, gallic and lactic acids as biologically active substances.
Preliminary microbiological studies have demonstrated its high activity against some species of
fungous flora. A thin layer of ointment is applied on the foot surface, which is hit by mycoses, twice
a day, within 2-2,5 weeks. Also, it can be inserted in vagina in the form of tampon, and left their for
half an hour, once a day within 10 days. Herewith, the following results have been obtained: we
have tested the processed ointment in Microbiology laboratory of Kutaisi National Center for
Disease Control and Public Health (NCDC). The three-time microbiological studies carried out
during the period from May 2014 to March 2016 have on the strains of Candida albicans shown
fungicidal effect with suppression of the growth zone from 8 to 15 mm in almost 90% of all cases.
The ointment was also tested on volunteers with good results as well. The preparation tolerance was
also good. No side effect have been observed. Thus and so, the proposed preparation for treating
mycoses can complete the arsenal of the existing antimycotic remedies intended for local treatment.
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NEW OINTMENT FOR TREATING MYCOSES AND THE RESULTS OF ITS STUDY
NINO ABULADZE*, PAVEL IAVICH**, MAKA JAVAKHIA*, KETEVANI GABUNIA*, MANONI
GABELASHVILI*

Akaki Tsereteli State University *

Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **

Summary

The carried studies have resulted in the development of the formulas of ointments and suppositories, two samples
for each, produced from Georgia’s rich plant raw materials, as well as by using other therapeutic substances and a
highly-effective emulsion base for treating skin mycosis and vaginomycosis. There have been carried oud their
pharmaceutical analysis, microbiological test for the efficacy and standards have been written.

The positive results of studies have also raised our interest in proving efficacy of the developed dosage forms on
volunteers, mostly on our inner circle. One of the ointment samples was tested and positive results have been obtained.
There has also been made conclusion on the desirability of moving to the next stage after the test of preparation.
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UTILIZATION OF AGRO-INDUSTRIAL WASTES BY MODERN
EXTRACTION METHODS

MZIA TSITSAGI, MARIAM CHKHAIDZE, MANANA BUZARIASHVILI,
MIRANDA KHACHIDZE, GIORGI KANDELAKI, IMEDA RUBASHVILI, TSIURI
RAMISHVILI, KETEVAN EBRALIDZE, VLADIMER TSITSISHVILI

Petre Melikishvili Institute of Physical and Organic Chemistry of lvane Javakhishvili Tbilisi
State University

Winemaking and production of citrus, tomato and onion gives wastes, a rich source of commodities —
biologically active products. Supercritical Fluid Extraction (SFE) and ultrasound-assisted SFE techniques have been
used to obtain grape seed oil and antioxidants from waste of winemaking, natural food colorants lecopene and
carotene from tomato skin, quercetin and natural dye from onion skin, as well as limonene, carotene and pectin from
tangerine and orange peel. The highest yield of grape seed oil is defined in “Saperavi”, red onion skin contains up to
100 mg/g of extactable anthocyanidin colorants, the content of g-carotene per 1 g of dried agro-industrial waste
varies 8.4 — 12.8 pg (tomato skin), 25.6 — 32.2 ug (tangerine peel), 41.7 — 59.2 ug (orange peel), and the content of
lycopene — 165 — 180 pg (tomato skin), 11.1 — 17.9 ug (tangerine peel), 8.4 — 10.6 pg (orange peel). In any case
ultrasound-assisted extraction provides high yield of target products.

Winemaking, production of citrus, tomato and onion are the main branches of agriculture in
Georgia, after recycling giving a large amount of waste materials (grape seeds and skin, orange and
tangerine peel, tomato paste waste, etc.), a rich source of commaodity products — oils, flavor, natural
pigments, antioxidants, pectin, etc. Modern concept of utilization of agro-industrial wastes focuses
on complete utilization and use environmentally friendly separation method, which needs standard
technological equipment for industrial application.

Supercritical Fluid Extraction (SFE) is the separation technique making possible to get high quality
target products. SFE is based on the enhanced solvating power of gases above their critical point.
One of the most frequently used supercritical fluids is carbon dioxide CO,. Besides the advantages
of having a low critical temperature and being neither toxic nor flammable, carbon dioxide is also
available at low cost and high purity. On account of these characteristics, the fluid is an ideal solvent
in the food dye, pharmaceutical and cosmetic industries, where it is essential to obtain final products
of a high degree of purity. Following sequental SFE methods have been developed:

sequental SFE of grape seed oil and antioxidants from waste of winemaking [1];

sequental SFE of natural food colorants lecopene and carotene from tomato skin [2]
sequental SFE of quercetin and natural dye from onion skin [3];

sequental SFE of limonene, carotenes, hesperidin and pectin from citrus peel [4,5].

All methods have been developed in the Laboratory of Chemystry of Organic Compounds, the Petre
Melikishvili Institute of Physical and Organic Chemistry of Ivane Javakhishvili Thilisi State
University, on a home-built SFE system (see Figure 1) and are customized for local waste material.
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Fig. 3. The scheme of supercritical fluid extraction system

— l Novelty is in selection of optimal SFE parameters, co-

| -= ! solvents for selective and complete recovery of target
co. U products, the use of ultrasound-assisted extraction (UAE)

o [6], carried out in ultrasonic bath P 300 H (Elma

— Callection Schmidbauer, Germany). The application of ultrasound
Vel disrupts the cell wall structure and accelerates diffusion
€0, Cylinder through membranes, allows cellular material release and
improves mass transfer as well. Ultrasound-assisted
extraction is an upcoming extraction technique that can offer high reproducibility in shorter time,
higher yields of bioactive compounds, simplified manipulation, decreased temperature during
processing, reduced solvent consumption, and lower energy input.
SFE of grape seed oil has been carried out at different temperature (40-70°C) and pressure (up to
300 atm.), under static and dynamic (flow rate 2 ml/min) conditions. Pure supercritical CO2 removes
>95% of the oil from the grape seeds, highest yield (up to 15.6%) is for the variety “Saperavi”,
“Rkatsiteli” gives up to 14.8%, lowest yield is for the “Aladasturi” (averaged 10.3% for grapes from
Kakheti, 9.5% for grapes from Imereti). Influence of ultrasound on SFE of the grape seed oil results
in a 5% increase of the yield, or in reduction of temperature (to 25°C) and pressure (to 100 atm.)
used in the process.
Black grape skin contains a great number of polyphenol compounds, the concentration of which
varies greatly according to the variety of grapevine and is influenced by cultivator, season and
environmental factors. All black and red grapes are good source of anthocyanins, colored natural
compounds, characterized by the proved antioxidant activity and high solubility in water, allowing
their easy incorporation into aqueous food systems. SFE by CO, modified with ethanol and
ethanol/water was used for the extraction of >80% monomeric polyphenols and some dimers.
Cheap and fast ultrasound (37 kHz) extraction of anthocyanins from the “Saperavi” skin using
different ratio of ethanol/water mixture, gives very good recovery of target products at 25°C.
Flavonoid quercetin (C15H1007) was extracted from red onion outer skin by supercritical CO>
modified with acetone, supercritical CO> modified with ethanol/acetic acid (80:1) was used for
extraction of anthocyanidin colorants, listed below:

(Re'= R?jzz:t;zgﬁ Rs=H) Anthocyanidins Rs’ Rs’
' Cyanidin —-OH -H
Delphidin —OH —OH
Pelargonidin -H -H
Malvidin —OCHs | —OCHs
Peodin —OCH3 -H
Petunidin —OH —OCH3
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Total content of anthocyanidins in onion skin is in a range of 85 — 107 mg/g, ultrasound-assisted
extraction provides high yield of target products.
Carotenoids (tetraterpenoids CsoHss, molecules containing a polyene chain consisting of 9-11 double
bonds and possibly terminating in rings) are one of the most important natural lipo- and hydro-
soluble food colorants, characterized by null toxicity and provitamin A activity. Lycopene (y,y-
carotene) and beta-carotene (B-carotene) have been isolated from the skins of ripe tomato by SFE,
optimal operative conditions are: temperature 65-70°C, pressure 250-300 atm., 5% acetone as a co-
solvent, static extraction time — 1 hour, dynamic extraction time at a flow rate 2 mL/min — 2 hours.
Tangerine and orange peel after drying and grinding have been exposed to sequential SFE
increasing the polarity of the supercritical fluid using different solvents as a modifier of CO: in
stepwise extraction:

e essential oil by pure COy,

e carotenes by acetone modified COg,

e flavanones by methanol modified COy,

o hesperidin recovery from extract, and
o pectin recovery from dry waste material.

It was found that at subcritical conditions yield of oil is lowest, but most selective. As the
temperature, pressure and extraction time increases, yield of oil increases, but selectivity drastically
reduces. The extracted oil found to extract carotenoids and imparting orange color to the extract.
Optimal conditions for isolation of B-carotene free tangerine oil are 100 atm pressure, 35°C
temperature, and 15 min equilibrium time, the yield of such pale yellow oil varies is 0.8-0.9%, and
according to the GC-MS (Agilent Quadrupole GC-MS 790B1/5977A system) data, the principal
compound is d-limonene (1-methyl-4-(1-methylethenyl)-cyclohexene, CioHzs).
Acetone (7%) was used as co-solvent in the second step of extraction, optimal parameters are 150
atm, 40°C and 1 hour equilibrium, 1 hour dynamic extraction time, flow rate 2 mL/min. The
obtained carotenoid-containing extract solutions were analysed by the HPLC (Agilent 1260 Infinity
HPLC system) method, results are given in the following table:

The content of carotenoids in dry waste material, pg/g

Beta-carotene Lycopene
Samples - -
Extraction technique
UAE SFE UAE SFE
Tomato skin 9.06 — 10.67 8.39-12.75 165.11-173.79  165.76 — 179.56
Tangerine peel  26.77 — 31.64 25.65-32.18 12.25-15.96 11.12-17.91
Orange peel 42.01 —54.65 41.66 —59.16 8.37 —-9.89 9.65—10.65

Nonsoluble in acetone flavanones have been isolated during the third step of extraction with
application of methanol (7%) as co-solvent, optimal parameters are 250 atm pressure, 60°C
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temperature, 1 hour equilibrium and 30 min dynamic extraction time, 2 mL/min flow rate, extracts
were collected in ice water.

Crude  hesperidin  (2S)-5-hydroxy-2-(3-hydroxy-4-methoxyphenyl)-7-[(2S,3R,4S,5S,6R)-3,4,5-
trihydroxy-6-[[(2R,3R,4R,5R,6S)-3,4,5-trihydroxy-6-methyloxan-2-ylJoxymethyl]oxan-2-yl]oxy-
2,3-dihydrochromen-4-one, C2sH34015, was recristalised in dimethyl sulfoxide, yeild of hesperidin is
in a range of 1.6-1.8%.

At least high quality pectin (heteropolysaccharide, methylated ester of polygalacturonic acid
containing 1,4-liked a-D-galacturonic acid residues [7] was extracted from dry residue of tangerin
peel. The main use for pectin is as a vegetable agglutinate, it is usually added in jams and jellies as a
gelling agent, as a fat substitute in spreads, ice-cream and salad dressings. According to Y.Liu al.
[8], pectin has been shown to lower blood cholesterol levels and low-density lipoprotein cholesterol
fractions. It was reported [9] that pectin supplementation in the diet forbids excess galectin-3 (a
protein involved in cell growth) from binding receptors that might result in the spread of cancer cells
through angiogenesis or blood vessel growth.

The extraction procedure was based on method firstly proposed by M.Kratchanova at al. [10],
considering several variables and application of ultrasonic extractor operating at the frequency of 20
kHz. Optimal operative conditions are pH=1.5, extraction time — 25 min, the temperature — 50°C.
Purification of pectin via alcohol-precipitation procedure (APP) also is described in literature
[11,12], characterization of pectin is the aim of following reserches.

Hence, stepwise supercritical fluid extraction of bioactive compounds from agro-industrial waste
materials is simple, effective, eco friendly separation method, which provides high quality of target
products and needs one standard technological equipment. Design of sequential stepwise extraction
methodology requires following preliminary study:

> Selection of valuable bioactive compounds available from waste material

> General feasibility study for large scale production of these bioactive compounds and
demand of local market

> Selection of proper extraction method

> Determination of sequence of steps to extract selected bioactive compounds
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BIOMEDICAL PROBLEMS OF OBTAINING NEW RADIOPROTECTIVE
PREPARATIONS

GOGEBASHVILI M.E., IVANISHVILI N.I.
I. Beritashvili Center of experimental biomedicine laboratory of radiation safety problems
Summary

In the work the analysis of terminological discrepancies is carried out at use of radioprotective preparations. It is
shown that without the use of the standard radiobiological indicator - the factor of reduction of a dose (Dose change
factor) it is difficult to estimate not only level radioprotectors activity of created preparations, but also serious problems
are possible at their use. Especially this position concerns a principle of time of introduction of preparations to, and after
radiating influence. If in the first case priority processes are the inhibition of various physiological and biochemical
processes and decrease in cytological toxicity of free radicals at use of preparations after radiating influence by leaders
there should be the processes connected with activation postradiation of restoration of radiating damages. Therefore it is
necessary to observe terminological discipline strictly— it is necessary to name radioprotectors the preparations entered
an organism before radiating influence, and adaptgens - after an irradiation.
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1. 1. O. M. Xumosa Cosgarve TabIeTOK ¥ KAIICyJI HA OCHOBE U3MEIbUE€HHOTO JIEKaPCTBEHHOTO
pacTturensHOro ceipba 2006 ABTropedepar puccepTanuu.

2. O. M. XumosaTexHomorusa Ipou3BOCTBA JO3UPOBAHHBIX IEKAPCTBEHHBIX ()OPM Ha OCHOBE TOHKO
Y“3MeIbYeHHBIX PAaCTUTEIBHBIX cybOcTaniuit. 2007. Juccepmayus.

3. B.IL EpmaxoBa. HAYYHOE OBOCHOBAHME 1 ITPAKTUYECKA T PEAJIU3AIINS KOMIJIEKCHOT'O ITPUMEHEHW S
BUOJIOTUYECKN AKTVBHBIX JIOBABOK V1 KOCMETUYECKINX CPEJICTB @YHKIIMOHAJIBHOI'O HASHAYEHW A

ABTOpedepar guccepTaliuy Ha COMCKAaHNE YUYeHOH CTelleH! JOKTOpa TeXHUYeCKuX Hayk, Kemeposo-2010.

TECHNOLOGY OF OBTAINING TOOTH POWDER USING MEDICINAL PLANTS
L. CHURADZE, M. KAKHETELIDZE, M. GABELAIA, J. ANELI
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry
Summary
A question of obtaining granules from fine fraction of crushed medicinal plant raw materials was studied.
Solution of this question allows obtaining of new medicinal formula of tooth powder, which along with abrasive
elements contains native formula of medicinal plants.
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SYNTHESIS AND BIOLOGICAL POTENTIAL OF COORDINATION
COMPOUNDS WITH ANESTHETIC PREPARATION

N.B. ZHORZHOLIANI, K.D. AMIRKHANASHVILI, O.G. LOMTADZE,
V.G.TSITSISHVILI

Petre Melikishvili Institute of Physical and organic chemistry of lvane Javakhishvili Thbilisi
State University

Protonation of ligands takes place in the water-ethanol solutions of transition metal salt and lidocaine or
Trimecaine with any ratioand synthetized M(ASH)2XsnH20 (1) type compounds were M-
Co(1),Ni(11),Cu(1),Zn(11),Mn(11),Fe(11),Cr(111);,X-CI,NCS;n-0,1,2;ASH-LidH or TmH. M(Lid)2(NCS)2 (1) types of
compounds containing basal lidocaine are synthesized in water-methanol solution (pH=7) with 1:2:2 molar ratio of
metal acetate, potassium tyocyanate and lidocaine. The composition and individuality of the complexes are
determiselementary analysis. Their solubility in water and organic solvents has been studied. Monocrystals are
characterized by X-ray diffractometer parameters. The structure of the compounds is proposed based on infrared
absorption spectrum analysis and the literature data: In (I)-type compounds, the central ion coordination with
acidoligands generates tetrahedral anion, while the ligands in the form of protonated cations remain in an outer
coordination field. In (I1) type- complex forming metal coordinates with carbonil group oxygen and tertiary nitrogen
atoms.

Application of coordination compounds of various metal ions in the contemporary medicine is
gaining increasing popularity. Transition metals have an important place within medicinal bio-
inorganic chemistry. Bio-metals exhibit different oxidation states and can interact with a number of
negatively charged molecules. This activity of transition metals led to the recent development of
drugs, which are based on metals and considered to be potential candidates for pharmacological
and therapeutic applications. The diversity of structures, properties of the metal complexes and the
possibility for their fine tuning according to the target application is the key reason for the broad
spectrum of their pharmaceutical application in treatment of cancer, arthritis, hormonal and other
diseases. The knowledge on the properties of the essential and toxic metal ions allows for the
positive influence on neurodegenerative and cardio-vascular diseases as well as for detoxification
through chelatotherapy. Lidocaine [2-diethylamino-N-(2,6-dimethylphenyl) acetamide] is a one of
the most generally used local anesthetics and peripheral analgesics in surgery, gynecology and
dentistry. It is also an antiarrhythmic medication. Furthermore, nebulized lidocaine has a significant
efficacy in managing asthma due to its anti-inflammatory and direct spasmolytic actions. An
injectable solution of lidocaine is used for epidural, conduction and infiltration anesthetics, and it
may be applied as a liquid, jelly or spray to produce topical anesthesia. One of the authors has
previously reported that the 9% lidocaine ointment is an effective agent for postherpetic neuralgia.
Lidocaine is present in the European Pharmacopoeia in two forms: the free base, not very stable and
characterized by a very low solubility in aqueous solution and the chloride salt, characterized by a
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very high solubility in aqueous solution and used generally for the preparation of injection solutions.
To modify and improve solubility, stability and therefore efficacy of the free base, lidocaine is
usually made available as salt. In the literature, several examples are reported of lidocaine
compounds with organic acids, studied to improve the properties of the free base and with other
active ingredients to combine different therapeutic effects in the same drug. [1-4]. Lidocaine
barbiturate is a novel organic, mechanically and optically stable non-linear optical material, which
shows effects higher then that of KDP. Nickel (II) and Cobalt (IT) complexes of lidocaine have been
synthesized and characterized. The complexes are water soluble and stable in aqueous solution. The
interaction of coordination compounds with calf thymus DNA and bovine serum albumin (BSA)
was investigated using UV-visible and fluorescence spectrophotometric methods. A gel
electrophoresis assay demonstrated that the complexes cleave pUC19 plasmid DNA. The in vitro
free radical scavenging, antimicrobial activity and cytotoxic potential of all the complexes were
examined [5-7].

Increasing scientific evidence suggests that the purposeful synthesis and research of
coordination compounds containing bio-metals and anesthesia drugs is interesting in the field of
medical science and current pharmaceuticals. Protonation of ligands takes place in the water-ethanol
solutions of transition metal salt and lidocaine (lid) or Trimecaine (Tm) with any ratio, and
synthetized M(ASH)2X4nH20 0] type compounds were M-
Co(I1),Ni(11),Cu(11),Zn(11),Mn(i1),Fe(11),Cr(I11);,X-CI,NCS;n-0,1,2;ASH-LidH or TmH.
M(Lid)2(NCS)2  (II) types of compounds containing basal lidocaine where M-
Co(1D),Ni(11),Zn(11),Cu(1l),Mn(Il) are synthesized in water-methanol solution (pH=7) with 1:2:2
molar ratio of metal acetate, potassium tyocyanate and lidocaine. ned by the micro-The composition
and individuality of the complexes are determiselementary analysis and determination of the melting
temperature. Their solubility in water and organic solvents has been studied (Table 1). Monocrystals
are characterized by X-ray diffractometer parameters. The structure of the compounds is proposed
based on infrared absorption spectrum analysis and the literature data: In (I)-type compounds, the
central ion coordination with acidoligands generates tetrahedral anion, while the ligands (Lid and
Tm) in the form of protonated cations remain in an outer coordination field. In (1) type compounds,
complex forming metal coordinates with carbonil group oxygen and tertiary nitrogen atoms [8-9].
Thiocyanate ion also is in inner coordination field, which binds central ion by nitrogen atom.

The study of biometal coordination compounds in this direction has not only a theoretical
significance, but also potential application in the metallotherapeutic and contemporary chemical-
pharmaceutical industry.
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for prepared compounds

Table 1.Data of elemental analysis, results of measuring of melting temperatures and solubility

Ne Measured, % Calculated, % - Solubility
. c
Chemical Me |C H N Me |C H [N = .
[8)
Formula o O S S
= 1n | T
= N o O o
Z oS | &
= T wS |S
1 [LidH):NiCls-.2H,O | 8,71 | 49,82 | 6,68 | 8,12 | 8,74 | 50,10 (6,91 | 8,35 | 110-112 |12,88 | + |Low
2 [LidH)2ZnCl, 7,99 |49,18| 6,49 | 8,14 | 8,72 |49,61 | 6,84 | 7,47 | 114-116 |11,05| + +
3 |(LidH).CuCls2H,O | 8,87 | 46,97 | 6,89 | 7,57 | 8,98 | 47,20 | 7,07 | 7,86 | 103-105 | 10,5 L +
4 (LidH)2CrCls-H20 7,58 |50,32| 6,27 | 8,08 | 7,82 | 50,44 6,61 | 8,21 | 98-100 |10,32| + |[Low
5 KTmH).MnClsH20 7,76 | 499 | 768 | 7,74 | 7,71 |5053|7,29 | 7,85 | 102-104 | 11,30 | + +
6 (TmH).FeClsH0 12,27 (37,60 | 5,79 | 535 12,01 (38,76 | 5,81 | 6,03 | 120-121 | 18,75 + +
7 [(TmH),CoCls H,0O 8,57 |5058| 7,16 | 7,66 | 8,22 |50,24 7,25 7,81 | 182-183 + + A
8 [TmH),CuCls H20O 8,60 [4990| 6,81 | 7,63 | 8,80 [49,93 7,21 | 7,76 | 180-182 + + A
9 [LidH)2Ni(NCS)4 7,68 150,18 | 595 | 14,66 7,71 | 50,46 | 6,09 | 14,71 | 188-193 + + +
10 (LidH)2Co(NCS)4 7,52 |50,12 | 587 | 14,32 | 7,73 | 50,44 | 6,08 | 14,70 | 176-178 + + +
11 LidH)2Zn(NCS)4 8,29 | 49,53 | 5,66 |14,13| 8,51 [ 50,02 6,03 14,58 191-193 + + +
12 (LidH)2Mn(NCS)4 7,57 149,28 | 5,69 | 14,09 | 8,23 | 50,08 | 6,04 | 14,60 - + + +
13 (LidH)2Fe(NCS)4 7,20 | 49,78 | 6,04 | 14,89 | 7,35 | 50,65 | 6,11 | 14,76 - + + +
14 [Mn(Lid)2(NCS).] 8,59 | 56,58 693 | 13,1 | 8,21 | 56,19 6,74 | 12,89 - + + +
15 [Cu(Lid)2(NCS),] 9,80 | 55,57 6,84 | 12,9 | 9,53 | 55,12 | 6,55 | 12,80 - . + +
+
16 [Zn(Lid)2(NCS).] 9,78 | 55,01 | 6,13 | 12,4 | 10,05 | 55,42 | 6.82 | 12,92 - . + +
+
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ANTI-ANEMIC DRUGS BASED ON CHELATE COMPLEXES
E. SALUKVADZE, C. GABELIA, L JAPARIDZE, N. OSIPOVA, T. KVERNADZE, O. LOMTADZE
Petre Melikishvili Institute of physical and organic chemistry of Ivane Javakhishvili Thilisi State University
Summary

Monosaccharide D-fructose is chosen as a chelating agent, and vital transition metals - iron, cobalt, zinc,
manganese and copper as chelating metals for the preparation of a preventive treatment against metal deficiency anemia.
Separately, under various acidic conditions, Fe (II), Co (lI), Zn (I1), Mn (II), Cu (II) - D-Fructose complexes are
synthesized. On their basis drugs for preventive treatment of metal deficiency anemia are prepared in the form of
injection, and in solid form for oral administration. The obtained anti-anemia drugs were tested on laboratory animals —
white rats and newborn pigs. After injection to the newborn pigs (3rd and 16th day of birth) there were no signs of
anemia development, their hemoglobin and erythrocyte content in blood plasma was within the norm. It was found that
the compositions developed are non-toxic, are characterized by high bio-digestion and do not cause gastric and
dermatological complications.
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ON THE POSSIBILITY OF DEVELOPING ANTIMICROBIAL AND
ANTIFUNGAL REMEDIES WITHOUT THE USE OF ANTIBIOTICS

NATIA CHUBINIDZE,* NINO ABULADZE,* PAVEL IAVICH**

Akaki Tsereteli State University*
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **

The problem of microbial and fungal infections that cause various skin diseases, is one of the
most important in modern health care [1]. A progressive increase in the number of patients is a
serious medical and social problem. The most common diseases are onychomycoses and acne.

According to literary sources, from 2 to 18.5% of the inhabitants of the planet are suffering
from onychomycosis, and in the age group of 70 years and older, 50% of the global population are
blighted by this affliction. In Europe, the incidence of onychomycoses in the population ranges
from 3 to 10%, increasing among people over 60 years of age to 30%. Onychomycoses in the
structure of dermatologic pathology account for 24%, the cases of athlete’s foot and smooth skin
mycosis - 7%. The incidence of athlete's foot is increasing each year, explaining the overall increase
in the incidence of dermatophytosis.

Onychomycosis is outstandingly frequent among dermatomycoses, which threaten the life
quality of patients. Onychomyecosis is often regarded as the natural cosmetic problem, although in
reality it refers to debilitating diseases that have the negative physical and psychological effects on
patients. There are three groups of onychomycosis pathogens: dermatophytes, yeast-like fungi and
mold-line fungi - non-dermatophytes. Up to 90% of nail lesions are caused by dermatophytes.
Mycoses of skin and its appendages (dermatomycoses) are caused predominantly by filamentous
fungi. These, for example, are trichophytosis, epidermophytosis, microsporia, and favus, as well as
athlete’s foot and nails mycoses. The intensity of changes during these mycoses depends on the
immune status of patient, virulence factor of pathogen, focalization of the affection, and the state of
the affected areas. Most often, onychomycosis is caused by Trichophyton (Tr) rubrum, and less
often - by Tr. mentagrophytes, and much less — by Tr. violaceum, Epidermophyton floccosum. In
addition to dermatophytes, onychomycoses are often caused by yeast-like fungi of Candida family.
The literature describes the cases with onychomycoses caused by mold-line fungi - non-
dermatophytes, represented by different kinds of families of Moniliaceae and Dematiaceae.
Recently, there is frequently noted poly-mycosis — the combination of the affections caused by
yeast-like and mold-line fungi. There is also the possibility of the association of fungal and bacterial
infection.

In systemic therapy of onychomycosis, there are widely used the antifungal drugs, such as:
griseofulvin, amphotericin, ketoconazole, itraconasole, etc. These drugs have high activity, but are
often enough tend to be characterized by a large number of side effects, characteristic of antibiotics,
especially in oral use, as well as by addiction. For example, according to literary sources, in a
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double-blind clinical test, the colloidal suspension of amphotericin B in a dose of 4 mg/kg/day was
causing the chill and hypoxia, which occurred against the background of a drastic. pyrogenic
reaction. The drug had to be discontinued in 4.6% of patients.

Another drug, liposomal amphotericin B, contains 50 mg of amphotericin B and 350 mg of
lipids (in a molar ratio - approximately 1:10). A lipid part of this preparation includes hydrogenated
soy lecithin (phosphatidylcholine), cholesterol and distearoil-phosphatidyl-glycerol in a molar ratio
10:5:4. Liposomal drug is accumulated in the liver and the spleen, to a greater extent than ordinary
amphotericin B, causes kidney dysfunction, hypokalemia and reactions to the intake - fever, chills,
hypoxia, arterial hypo-and hypertension. In some cases, usually the first several dosings lead to
back, abdominal or chest pains. The cases of anaphylactic shock were also reported. In some cases,
amphotericin B can cause severe renal impairment.

Long use of antibiotics gradually develops resistance to them, therefore, the treatment becomes
ineffective. A side effect of itraconasole may be due to drug interactions. Intake in the dose of 400
mg/day, sometimes leads to gastrointestinal disturbances. According to literary sources, the side
effects were observed in 39% of 189 patients treated with itraconasole in a dose of 50 to 400
mg/day: nausea and vomiting - in 10%, hypertriglyceridemia — in 9%, hypokalemia — in 6% of
patients, increment ion activity of liver enzymes - in 5%, and rash — in 2% of patients. Hepatotoxic
effects and drug rash are forcing to discontinue the preparation.

In this regard, special attention is paid to medicinal substances of non-antibiotic action.
Consider the range of chemicals and plants which, according to literary sources, quite efficiently
applied in the treatment of onychomycosis of feet and toes.

Resorcinol [2], belongs to the group of antiseptic drugs, has a pronounced antimicrobial
effect, and also has dermato-protective and anti-seborrheic action. The main application of
resorcinol is its using as the disinfectant in treating skin diseases. Resorcinol as the disinfectant
should be used in low concentrations - 0,25-1,5 %. The solution of this preparation has epithelizing
and cicatrizing action, and also stimulates tissue regeneration and eliminates the inflammatory
process. Also, the solution affects inflammatory foci as an astringent and antiseptic remedy. In
cosmetology, resorcinol is used as a remedy with the exfoliating and amyctic property acting as a
scrub for deep cleansing of the skin, which is prescribed for a variety of infectious, viral and
inflammatory skin diseases: eczema, dermatitis, seborrhea, sycosis, fungal skin infections, mycosis,
and skin itch.

Salicylic acid [3]. Salicylic acid is recommended to be applied outwardly as a revulsive,
locally irritating, anti-inflammatory, keratoplastic, cheratolic, pre-drying and antiseptic remedy.
With a sufficient concentration of salicylic acid can coagulate microbial proteins. During the
application, it has the pronounced effect on the sensitive nerve endings. In addition, it improves
trophic structure reduces pain. The remedy has the ability to inhibit the secretion not only of
sebaceous glands, but also sweat glands. When using the low concentrations, the preparation has a
keratoplastic effect, but when using the high concentrations of the solution — it has a cheratolic
effect. There is also observed the antimicrobial activity. Its effect is based on inhibition of sebaceous
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glands. This significantly reduces sweating of soles, that is why the further spread and development
of skin disease is stopped. Salicylic acid cleans effectively the skin surface from dead cells. This is
particularly important in the later stages of the disease, when we should minimize the interaction
with the damaged areas. So, the procedures remain useful until complete relief from pathogens.

Lactic acid [4] is a natural antiseptic remedy. Concentrated lactic acid has drastic antiseptic
and amyctic properties, and is used for the cauterization of warts and removal of corns. A valuable
quality of lactic acid is that it effects on the keratinized areas without damaging them, and has an
antimicrobial, anti-fermentative and antiviral effect.

Boric acid [5] is an antiseptic and insecticidal remedy. It generates the anti-mycotic,
antibacterial, astringent, anti-parasitic, fungistatic, and anti-pediculosis effects. Also, it provokes
coagulation of proteins of microbial cell, and disrupts cell permeability. It is absorbed through the
mucous membranes, wound surface, the damaged skin, as well as in enteral feeding. It also
penetrates into many tissues and organs and can cumulate in them, its 2-4% solution inhibits the
growth and development of bacteria, has the irritating effect on the mucous membranes and
granulation tissue. When absorbing, it has the system toxic effects.

Benzoic acid [6, 7]. Antiseptic and antibacterial properties of benzoic acid are used in the
pharmaceutical industry for production of antifungal medicines, ointments for the treatment of
scabies. The special baths for feet with the application of organic compound release from excessive
sweating and foot fungus. In addition, the sodium salt of benzoic acid is added to medicines and
cough syrups because it has expectorant properties and thins the sputum. It is used as a preservative
in cosmetics to preserve useful properties and extend the shelf life of creams, lotions and balms.
Thanks to powerful whitening properties, the compound is a part of the masks, which are aimed at
removing freckles and pigmented spots from the face. [6]. The key property of sodium benzoate
consists in almost complete suppression of vital activity of the yeast-like fungus and moldy bacteria.
It completely ceases the ability of cells to develop enzymes and disintegrate starches and fats
(calorizator). Microbes are killed, and that is why sodium benzoate “works” as an antibiotic.
Anti-inflammatory effect of tannins [8] is associated not only with their astringent action, but also
with the direct oppression of a number of pro-inflammatory enzymes that are important in the
pathogenesis of AD blood pressure, particularly, the in the vitro experiment, it has been proved that
synthetic tannins inhibit nejtrofilnoj activity of elastase (Mrowietz et al.) himazy mast cells and
plazmina. Research Zuberbier et al. proved that synthetic tannins inhibit the anti-IgE-induced
secretion of histamine. This effect is a dose-dependent; it accounts for the anti-inflammatory
efficacy of tannins in the treatment of the 1-type allergic reactions and antipruritic properties of
drug. Antibacterial effect of tannins is due to the formation of a coagulative film preventing the
penetration of microorganisms into the skin; reduced exudation that helps to eliminate nutrient
substrate for bacteria and fungi. Researchers (Regina Folster-Holst and others) have put forward a
hypothesis that an antibacterial effect of tannins is associated with binding fibrinogen proteins and
fibronectin, which are involved in the adhesion of Staphylococcus aureus into the skin. Antipruritic
properties [8] of tannins are directly connected with the astringent, anti-inflammatory and
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antimicrobial effects, which lead to reducing the stimulation of nerve receptors in the skin. Also, the
antipruritic effect is due to the decrease in IgE-dependent histamine production, and directly due to
local anesthetic action, which everyone feels when rinsing the mouth by the oak bark apozem.

Povidone-iodine (Betadine) [9]. Due to the presence of polyvinyl pyrrolidone, active iodine is
released from the drug slowly and gradually exerting an antiseptic effect on microorganisms,
without the irritating and catheresis action on tissues. At the site of the application of povidone-
iodine, there remains a thin, colored film, which is preserved as long as the total amount of free
iodine is released. Bactericidal effect of povidone-iodine is associated with the separation of free
iodine by the equilibrium reaction. Thus, the complex of povidone-iodine is a depot of iodine, which
constantly releases elemental iodine and ensures a constant concentration of the active free iodine.
Free iodine reacts with the oxidized groups of SH- or OH-amino acid links of enzymes and
structural proteins of microorganisms, de-activating and destroying these enzymes and proteins.
When this, iodine is decolorized, due to which the intensity of the brown discoloration serves as an
indicator of the effectiveness of drug. After bleaching, the preparation can be repeatedly applied.
This relatively non-specific reaction mechanism explains a wide range of povidone-iodine on
pathogens in humans: gram-positive and gram-negative bacteria.

Zinc [10-13] has antibacterial properties. Sensitivity of Propionibacterium acnes to zinc is
higher than staphylococci, due to the inhibition of lipase-enzymes needed for this microorganism, by
zinc. The most extensive outward application of zinc oxide, sulfate, acetate, oktoate and so on has
been in prevalence in both monotherapy and in a combination with antibiotics (example-Zinerit
lotion containing erythromycin and zinc acetate). Zinc oxide has been used in the compositions of
drugs for outward application. This substance has the anti-inflammatory, pre-drying, absorbing,
astringent and antiseptic properties; however, unlike soluble compounds of zinc, the oxide is
practically insoluble in water, and therefore has much less irritating effect. Zinc oxide is an essential
component of a number of dermatological prescriptions - zinc oil using in the treatment of acutely-
inflammatory dermatoses, and infected dermatoses using for the treatment of pyoderma, acne and so
on. Zinc hyaluronate is a component of Kuriozin gel (“Gedeon Richter”, Hungary) has a cicatrizing
and antimicrobial effect.

Sulfur [14, 15]. The effectiveness of outward application of sulfur is explained by its
acaricidal properties. Deleks-Acne gel contains purified sulfur, plant extracts and menthol, and has
an anti-inflammatory effect. Deleks-Acne gel is recommended for taking care of the oily, acne-
prone skin, and as a supportive remedy after discontinuing the outward application antibiotics.
Deleks-Acne lotion is applied as an independent remedy for cleansing the normal, oily and acne-
prone skin. In a combination with Deleks-Acne gel, the antiacneic effect of lotion is amplified.

It should be also noted that the treatment of diseases is facilitated by the use of a number of
medicinal herbs. The given figures allow for making conclusion that each of the given substances
has a certain effect, but in order to obtain the integrated effect, it is necessary to create the remedy
with a complex composition, which includes different substances.
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ON THE POSSIBILITY OF DEVELOPING ANTIMICROBIAL AND ANTIFUNGAL
REMEDIES WITHOUT THE USE OF ANTIBIOTICS
NATIA CHUBINIDZE,* NINO ABULADZE,* PAVEL IAVICH**
Akaki Tsereteli State University*
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **
Summary
On the basis literary sources, the paper examines the issue of the possibility of using substances of non-antibiotic

purpose to create a drug for the treatment of bacterial and fungal diseases of the skin. It has been shown that the use of
certain chemical compounds, in the case of their integrated use, may allow the creating such drug, which has no those
shortcomings and side effects, which are peculiar to the antibiotics.

89


http://www.neboleem.net/rezorcin.php
https://www.webapteka.ru/drugbase/name5893.html
http://foodandhealth.ru/komponenty-pitaniya/molochnaya-kislota/
http://www.piluli.kharkov.ua/drugs/drug/2391/
http://foodandhealth.ru/komponenty-pitaniya/benzoynaya-kislota/
http://www.calorizator.ru/addon/e2xx/e211
https://drugs.medelement.com/drug

THE | INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
o 1 553MSFMBH0LM 1SFIGE0IBM-3BSIB03AL0 06BIB6IB-3M6BIGI6G0S
ys? 005658IRFM3I BH®ISG0S — 8IB60IGIBS RS 305IB03S

965030MB030L 35®IFT S6BH0IN3BMIIN0 RS LMIML LSV06ORIRId™M
L033dB6IR( LT IORISNL FIFIFS3Id0L FILOIRIBR(MI0L ILObIS
65000 h3060d3,* 606( S8INSAI,* 353IR (0530B0**

53530 (g0 gmmols Lobgemdfogm 9bogg@dbodgdo,*
0lby 0. Jgmsmgmsdol gs@dsgemdodools 0blGod@o**
tg%099g

oGO GHNOHMOo dmbs3gdgdom dglffogerowos 3560l Jo3MHMdMWwo s Lm3m3sbo Wo535IdJOOL bs3-
3990bscom 30935053 0L d9Jdbolsm3z0l 50M956E0d0MEH03MEO Fo®dmdmdol 603m0gMhgdgdol 3sdmygbgdols 9gliad-
@g0mdol bsgzombo. 6583969005, HMI Moo JodoMMmO bsgMmgdol 458mygbgds dsmo 3mI3wgduwydo bdstgdo-
Lol 0bgEO 3M9356M5GOL d9gdbols Lodmogdsls Bmy339al, MMIgEoE dm3wgdwo 0dbgds 00 bsgwrmzsbgdgdls
©5 339MOM 9xBgJBHIOL, M3 5bEH0B0MEH03900LMZ0LsS TobILOIMYdJO.

90



THE I INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
‘/ﬁ{{ 1 550300 d>FMAHOLM 553IG60IAH(M-3dIBNZINR0 06BIG6IB-3(M6BIGI6G0S
0056583RA (33 Bo®35G0S — 3IG6NIGTdS RO 3@0IB03S

MINERALWATERS. THEIR USE IN COSMETICS AND COSMECEUTICS

IRMA KIKVIDZE,* NINO ABULADZE,* PAVEL IAVICH**

Akaki Tsereteli State University*
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **

Mineral waters are the complex solutions in which the substances are contained in the form
of ions undissociated molecules, gases, and colloidal particles. Healing mineral waters are natural
waters having a therapeutic effect on the human organism, which differs from freshwater
exposure. They contain mineral (organic) components and gases in elevated concentrations and
possess some physical properties (radioactivity, medium response, etc.).

For a long time, the balneologists could not agree on the chemical composition of many
waters, because mineral water anions and cations often form unstable compounds. In a German
"Resort Book™", published in 1907, the analyses of water mineral springs were first introduced in the
form of ion tables. For example, ionic composition of waters of one of the most popular sources of
the French resort Vichy, which has been known since the times of the Roman Empire
as Vichy Celestins, was presented in the following form (M — 3,325 ¢/l; pH — 6,8). Bicarbonates:
2989; Sodium: 1172; chlorides: 235; Calcium: 103; Sulfates: 138; Potassium: 66; Fluorine: 5;
Magnesium: 10. (m-3.325 ¢/l;pHis 6.8). Bicarbonates: 2989; Sodium : 1172; chlorides :
235; Calcium : 103; Sulfates : 138; Potassium : 66; Fluorine : 5; Magnesium : 10.

National regulations on the criteria for mineral waters reflect the hydrogeochemical
characteristics of the territories, which are very common for each country. They are produced
directly from the natural or drilled-in springs from the underground water-bearing strata, which
requires compliance with all precautionary measures to avoid any contamination. In the countries of
the former USSR, the GOST (State Standard) 13273-88 is used in most cases, in some cases, with
some additions thereon, the mineral drinking waters include water with general mineralization not
less than 1 g/l or lower, containing biologically active micro-components in a quantity not lower the
balneology standards.

Drinking mineral waters, depending on the degree of mineralization and the intensity of
effects on the human organism, are divided into medicinal-table ones with mineralization of 2-8 g/I,
and medicinal waters with mineralization of 8-12 g/l, rarely higher.

As the main criteria for evaluating the medicinal value of mineral waters, there have been
adopted the special features of their chemical composition and physical properties (general
mineralization, the prevailing ions, an increased content of gases and microelements, acid value and
temperature of spring), which simultaneously serve as the most important indicators for their
classification. The main features of mineral waters are the following. For example, in terms of total
mineralization, there are differentiated: weakly-mineralized (1-2 g/l), low-mineralized (2-5 g/l),

91



THE | INTERNATIONAL SCIENTIFIC-PRACTICAL INTERNET-CONFERENCE
MODERN PHARMACY - SCIENCE AND PRACTICE
o 1 553MSFMBH0LM 1SFIGE0IBM-3BSIB03AL0 06BIB6IB-3M6BIGI6G0S
ys? 005658IRFM3I BH®ISG0S — 8IB60IGIBS RS 305IB03S

medium-mineralized (5-15 g/l) and highly-mineralized (15-30 g/l) waters, pickling (35-150 g/I) and
heavy-pickling (150 g/l and higher) mineral waters. For internal use and in cosmetics, there are
usually used mineral waters with mineralization from 2 to 12--20 g/I.

Highly mineralized mineral waters of brine are used in prey of certain chemicals and
pharmaceuticals, including perfume and cosmetics. By the content of gaseous substances, mineral
waters are divided into: carbonated - not less than 0.5 g/l of carbon dioxide, nitrogenous - not less
than 18 g/l of nitrogen, hydrosulfuric - not less than 10 g/l of free hydrogen sulfide. By cations, they
are divided into sodium, calcium, magnesium, calcium-magnesium-sodium, calcium-magnesium,
etc. By anions - into sulfated, chloride, hydrocarbonate, sulfated-chloride and chloride-sulfated,
hydrocarbonate-sulfated, etc. [1].

Many waters contain large amounts of radon, iron, arsenic (allowed for using in
balneological procedures with the content of 0.7 mg/l or higher of, and in waters for drinking
treatment not more than 0.2 mg/l), silicic acid, bromine, iodine, and the latter two ones are often
together, on average up to 5 mg/l of iodine and 25 mg/l bromine [2]. Depending on the type and
concentration of the components, they have different pH < 3.5 3.5-5.5, 5,5-6.8 5.5 6.8 7.2, -7.2, -
8.5). By temperature, they are divided in: cold temperature — up to 20°C, sub-thermal, ranging
from 20 to 36°C, thermal - from 37 to 42°C, hyper-thermal) - above 42°C. A distinction is drawn
between water for internal use and external use. For external use, there are also used low-
mineralized thermal waters. Silicic mineral waters contain silicic acid of not less than 50 mg/I.
Usually, they are relatively low-mineralized.

For cosmeceutics, cosmetics and medicine, thermal waters are of particular
interest. Temperature of 20° C is conditionally accepted as the boundary between cold and thermal
waters. According to the literary sources, at this temperature, the viscosity of water that defines its
mobility, is 1 cPs (1 ¢ 10-3 Paec), the stratification depth in the Earth's crust depends on the climatic
conditions, for example, in areas with frozen rocks - 1500-2000 m, in the subtropics - up to 100 m,
in the zone of the tropics, it comes to the surface. Within each zone, there has been an increase in the
temperature of thermal waters with a depth, which is determined by geological and structural
features of the district and are associated with these hydro-geothermal conditions.

Data on the thermal water conditions are as follows: low conditions - with a geothermal
gradient up to 1°C /100 m, the density of a heat flow - 30-40 mW/m?; moderate conditions - 1-2°
C/100 m, 40-50 mW/m?, respectively; increased conditions - 2-3° C/100 m, 50-60 mW/m?; high
conditions — more than 3° C/100 m, more than 60 mW/m?. High thermal conditions are associated
with thermal water discharge from deep parts of the basins, and with areas with hydrogeological
feature.

The water temperature at the bottom of the earth’s crust can reach 500-600° C, and in the
areas of the magma pockets, where water vapors and its dissociation products are predominant, up to
1000-1200°C. In artesian basins of the recent plates, at a depth of 2000-3000 m the waters are
opened in the form of wells with a temperature 70-100° C and higher. In the areas of ancient shields,
the temperature at a depth of 5-6 km does not exceed 60-70° C. In the areas of neotectonic violations
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(Alps, Caucasus, Tien Shan, Pamir, Himalaya, etc.), deep thermal waters come to the surface in the
form of hot springs with temperatures ranging up to 90-100° C, and in the areas of modern
volcanism - in the form of geysers and steam jets. Chemical and gas composition, as well as the
mineralization of different thermal waters are very diverse, depending on the spring, similarly to
common mineral waters.

The composition and characteristics of thermal waters are affected by the chemical and
physical processes occurring in the area with the high temperatures associated with recrystallization
of rock-forming minerals, minerals in the locations and with the exchange reactions between them
and aqueous solutions with a high temperature. The temperature increase with a depth leads to the
release of physically bound water, and increased filtering capacity of rocks [3].

Thermal water is a relatively new trend in cosmetics and cosmeceutics, which has recently
been widely distributed. Considering that such springs are located in areas with increased volcanic
activity, and that they have a permanent source of heating, the water mineralization occurs under the
influence of high temperatures and, often, under pressure, enriching the thermal water with minerals,
which are often present in small quantities in common mineral waters. This is in contrast to common
mineral water, which makes it an effective skin care agent. Many modern cosmetics contain thermal
water that gives them new properties.

Thermal waters, in some cases, are becoming the best alternative to cosmetics. The main
advantage of thermal water consists in its ability to respond rapidly and deeply moisturize the
skin. Unlike common water applied to the skin, thermal water evaporates very slowly, keeping up,
during this time, with saturating the skin not only with moisture, but also with minerals. Due to this
double exposure, the water-lipid metabolism in the skin returns to normal that has a significant
impact on its condition and appearance.

The second advantage is the richest mineral composition. No other cosmetic agent is able to
enrich so intensively the skin with minerals as thermal water can. Fluorine, manganese, copper, zinc,
silicon, selenium, iron, chlorine, bromine, iodine — this is only a small part of the list of micro-and
macro-elements, which thermal water is rich in. The content of various mineral components in
natural water allows for using it the formulations of the cosmetic agents [4].

Mineral waters have a significant impact on the processes occurring in the skin, gums, oral
cavity of human. Medicinal effect is associated with the main ion-saline and gas composition of
thermal waters. It is known that a chronic insufficiency of the vitally important elements in the
organism naturally exhibits a pathology accompanied by significant morphological and clinical
disorders. For example, a lack of zinc in the skin causes the pathological changes such as dermatitis,
eczema, furunculosis, trophic ulcers, weak growth and hair loss. The presence of zinc in certain
quantities is the activator of the biological processes in the skin. Therefore, there is recommended
the presence of zinc compounds in the ointments, brans and powders used in the treatment of several
skin diseases [5]. At the same time, zinc compounds regulate the functioning of sebaceous glands
and have anti-inflammatory effects, Just the same effect is observed in the presence of copper and
iron compounds in the similar remedies, while the latter, when using in the toothpastes, contributes
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to improving the structure of gum. Silicon promotes the biosynthesis of collagen, formation of
calcium in the bone tissue, provides wound healing, is essential for the normal functioning of the
epithelium and connective tissues, to which it gives the strength and elasticity. Mg and Ca improve
metabolic processes occurring in the skin.

Inclusion of mineral water (especially thermal water) in the formulas of cosmeceuticals
allows for intensifying some processes in cells of the skin, gums and oral cavity due to admission of
a wide range of essential macro- and micro-elements contained in the applicable type of water. In
today's cosmetics and cosmeceutics, thermal water is used: 1. For moisturizing: thermal water is
sprayed onto the cleansed skin as an additional moisturizing agent, after which it is recommended to
apply a protective or nourishing cream to the skin, which will prevent water evaporation from the
surface. 2. For softening: thermal water is introduced into the composition of creams for patients
suffering from atopic dermatitis, eczema or psoriasis. 3. Some types of thermal water (in
particular, Avene) are used to reduce flaking and discomfort when treating acne with retinoid drugs.
4. To relieve irritation and inflammations, including after shaving ones, and at epilation, sunburns,
and so on [6].

When using thermal water as a protective remedy, it, after application, forms a protective
film on the skin surface, while thermal coating does not clog the skin, does not affect the circulation
of water and oxygen in the skin, and allows it for breathing. In this case, the use of thermal water
increases the resistance of the skin against the external effects, making it more resistant to dangerous
UV rays, dust and gases of big cities, fluctuations in temperature, wind and frost. Oligo-elements
contained in thermal water, accelerate cell regeneration. A high speed of cellular metabolism keeps
the skin young looking for a long time. Thermal water is ecologically effective, cannot cause
allergies or worsen the skin condition and health, even to those who have certain problems with
immunity. Thermal waters are part of the moisturizing and nourishing creams, scrubs, refreshing
tonics and lotions, emulsions, soaps, shampoos, deodorants and many other remedies together with
other components of the cosmetics and cosmeceuticals [7-10].

In this paper, there have been used the advertising data on the description of the structures
and effects of a number of the cosmetics and cosmeceuticals. The composition of the cream
Liftactiv Supreme [11] is as follows: thermal water, sphingolipid, glycerin, oil of jojoba, apricot,
coriander, walnut and macadamia, arginine. Vitamin E removes the feeling of tightness of the skin
already with the 1% application. The skin regains softness and elasticity. Uriage Hybrocrystal facial
mask [12] is used for the sensitive and dehydrated facial skin. It provides instant moisturization,
soothes the skin, improves complexion, skin radiance, relieves from signs of fatigue. The
composition: hydra-tubulin, bio-saccharides, hyaluronic acid, glycerin, Stearyl Glycyrrhetinate, and
thermal water. Uriage sjuplean [12] is a multifunctional cream face cream. It is used for the dry and
sensitive skin. It moisturizes, softens and nourishes the skin, smooths the skin, prevents aging,
stimulates the tissues, and improves metabolism.

It can be used as a supplement to the remedies aimed at correcting of aging. The
composition: Carite butter, lecithin, phospholipids bio-saccharides, serine, thermal water, tocopherol
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nicotinate, Gamma oryzanol. Uriage sjupleans — is a body milk-cream, which moisturizes and
nourishes the skin; suitable for both adults and children’ ensures the protection and restoration of
water balance of the dry and dehydrated skin; neutralizes the negative effects of free radicals; leaves
no sticky feeling, and is instantly absorbed. Ingredients: Carite butter, extract of Edelweiss, glycerin,
thermal water. La Roche — is a soothing cream, along with other components, it also includes Carite
butter and squalane. It instantly soothes and removes irritation, moisturizes and softens, provides
maximum security and instant comfort. The anti-wrinkle and skin elasticity cream VICHY [14].
Along with thermal water, it also contains glycerin, dimethicone, rhamnose, isopropyl stearate,
PEG-100 stearate, bismuth compound, citric acid, etc.

The skin becomes more strained, the complexion more fresh and radiant. The remedy
Magistral Neovadiol [15.16] contains the following active ingredients: Proteic G protein, which
stimulates endogenous growth factors, deeply rejuvenating the skin; Pro-Ksilan - polysaccharide,
restores the intercellular matrix, improves the elasticity and density; the restoring oils saturate and
eliminate the feeling of dryness; natural thermal water Vichy strengthens, soothes and restores the
skin. Favorizes nutrition, hydration, regeneration and density increasing. Vichy Milk-Cream [ 17]
suitable for the sensitive skin and eye contour. Delicately removes impurities and make-up, does not
irritate the mucous membranes of eyes. The Milk has a comfortable light texture. Ingredients: soft
cleansing substances, glycerin, thermal water. LaRoche-Posay Mask [18] contains LaRoche-Posay
thermal water containing natural antioxidant selenium. The mask also contains two kinds of mineral
clay, which effectively removes impurities and sebum. Effaclar mask is designed for the oily
problem skin. The Mask absorbs excess sebum, removes even invisible contamination of skin,
deeply cleans pores and controls excess sebum secretion. It is applied once or twice a week. It is
even suitable for very sensitive skin. LaRochePosay [19] — couperosis cream, is inherently facial
cream. LaRochePosay contains vitamins (C, G and P), which strengthen the vessels making them
elastic; due to the active effect of collagen, they improve the protective function; they have also a
soothing effect and reduce response of the blood vessels to the irritating factors of the environment
and the organism itself.

Consider the chemical compositions of some especially popular thermal waters [4].

Analysis of water Vichy revealed that it contains 17 minerals and 13 micro-elements, pH —
7,4. Its temperature at the outlet of the spring is 27,3°C, and it belongs to the group of sodium-
bicarbonate waters. The basic components are: a mixture of bicarbonates — 4776,30 mg/l, sodium -
1860,00 mg/l, sulphates - 193,00 mg/l, calcium - 150,6 mg/l, potassium - 99,60 mg/l, silicon - 47
mg/l, as well as magnesium, boron, iron, manganese, zinc, copper, free carbon dioxide, chlorine [5].
Thermal water Vichy is recommended for the sensitive skin, for any age. Due to the content of
sodium ion, the medicinal cosmetics Vichy has an anti-inflammatory effect, provides moisturization
and softening of the skin.

In thermal water LaRoche-Posay, there is a high concentration of selenium (60 mkg/l).
Today, this is the only selenium-containing water in the pharmaceutical market. The mineral
composition includes: ions of bicarbonate - 396 mg/l, calcium — 140 mg/l, silicates - 30 mg/l,
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selenium - 60 mkg/l, zinc - 22 mkg/l, copper - mkg/l and neutral pH — 7,0 [4]. The dissolved
selenium salts are known in cosmetics due to their antioxidant properties and the ability to neutralize
free radicals. Thermal water with selenium decelerates skin ageing, improves regeneration,
accelerates cellular metabolism in the skin, contributes to improving the regenerating functions of
cells and enhancing their immunity; it also reduces the negative effect of free radicals. With the
continuous application, there occur softening, moisturization, acceleration of regeneration and delay
of ageing. It can be used by persons inclined to the allergic skin manifestations. Thermal water with
selenium is irreplaceable for the maximal protection of the skin.

A comparative analysis of the ionic composition revealed that Uriage - is a highly
mineralized water (11000 mg/l), with the greatest concentration of sodium ions- 2360 mg/l and
sulfur - 2860 mg/l. The second place is taken by Vichy - mineralized water (5119.6 mg/l) with the
highest content of potassium ions - 99.6 mg/l and bicarbonates - 4776.3 mg/I.

LaRoche Posay and Avene - have low mineralization of 440 mg/l and 266 mg/l,
respectively. Vichy and Avene are weakly alkaline (pH 7.2-8.5), and Uriage and LaRochePasay -
are neutral (6.8-7.1) [2, 3, 4, 5].

The manufacturers enrich some types of thermal water with extracts of herbs or essential oils
[20, 21]. Owing to these additives, thermal water can acquire more caring or therapeutic properties,
depending on what the plant extract was added. So, according to the recommendation of the
manufacturers of thermal water with the extract of pharmaceutic camomile eliminates inflammations
and irritations, reduces the appearance of eczema. Water extract with cornflower and violets gently
dries skin that has a positive effect on the oily, acne-prone skin. Extract of Aloe juice, added to
thermal water, gives it the disinfectant, anti-inflammatory properties.

Georgia is quite rich in thermal waters. According to some data [22, 23], there are at least
100 thermal springs with different composition and physico-chemical properties, which do not differ
by chemical composition from the well-known known foreign thermal mineral waters used in
cosmetics and cosmeceuticals,

Especially it is necessary to highlight mineral water springs located near Thilisi. The content
of hydrogen sulfide in various quantities predetermines their therapeutic antibacterial effect that can
be used for the medicinal and cosmetic purposes, as when creating the remedies for the treatment of
skin diseases and in dental practice.
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MINERALWATERS. THEIR USE ON COSMETICS AND COSMECEUTICS
IRMA KIKVIDZE,* NINO ABULADZE,* PAVEL IAVICH**
Akaki Tsereteli State University*
Thilisi State Medical University — I. Kutateladze Institute of Pharmacochemistry **
Summary

Mineral water is one of the major natural sources in a number of countries. They have a great diversity of the
variability of compositions, concentrations and physico-chemical properties. By the content of gaseous substances,
mineral waters are divided into: carbonated, nitrogenous, hydrosulfuric;the content of mineral substances — ions of
sodium, calcium, magnesium, sulphates, chlorides, bicarbonates and their mixtures. In terms of total mineralization,
there are differentiated weakly-mineralized, low-mineralized, medium-mineralized and highly-mineralized waters, as
well as pickling and heavy-pickling mineral waters.

For internal use and in cosmetics, there are usually used mineral waters with mineralization from 2 to 12--20
g/l. Many waters contain radon iron, arsenic, silicic acid, bromine, and iodine in varying amounts. Depending on the
type and concentration of the components, they have different pH < 3.5 3.5-5.5, 5,5-6.8 5.5 6.8 7.2, -7.2, -8.5). By
temperature, they are divided in: cold temperature — up to 20°C, sub-thermal, ranging from 20 to 36°C, thermal - from
37 to 42°C, hyper-thermal) - above 42°C.

A distinction is drawn between water for internal use and external use. Thermal water is a relatively new brand
in cosmetology and cosmeceuticals, which has recently been widely distributed. Considering that such springs are
located in areas with increased volcanic activity, and that they have a permanent source of heating, the water
mineralization occurs under the influence of high temperatures and, often, under pressure, enriching the thermal water
with minerals, which are often present in small quantities in common mineral waters. This is in contrast to common
mineral water, which makes it an effective skin care agent. The main advantage of thermal water consists in its ability
to respond rapidly and deeply moisturize the skin. Unlike common water applied to the skin, thermal water evaporates
very slowly, keeping up, during this time, with saturating the skin not only with moisture, but also with minerals. Due to
this double exposure, the water-lipid metabolism in the skin returns to normal that has a significant impact on its
condition and appearance.

The second advantage is the richest mineral composition. No other cosmetic agent is able to enrich so
intensively the skin with minerals as thermal water can. Fluorine, manganese, copper, zinc, silicon, selenium, iron,
chlorine, bromine, iodine — this is only a small part of the list of micro-and macro-elements, which thermal water is rich
in. The content of various mineral components in natural water allows for using it the formulations of the cosmetic
agents.

Georgia is quite rich in thermal waters. According to some data [22, 23], there are at least 100 thermal springs
with different composition and physico-chemical properties, which do not differ by chemical composition from the well-
known known foreign thermal mineral waters used in cosmetics and cosmeceuticals. However, to date, only a few works
on the use of Georgia's mineral waters in cosmetics and cosmeceuticals are known.
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EXPLORATION OF BIOPHARMACEUTICAL ASPECTS OF
SUPPOSITORIES WITH METHYLENE BLUE

M. JAVAKHIA

Akaki Tsereteli State University

The vaginal suppository composition, conteining 0,01 ,0,05 and 0,1 of drug substance is presented. The release

of drug substance has been investigated. The influence of a number of the factors on the degree of release was
investigated. Cocoa oil, confectionery fat, gelatin-glucerine gel and three different types of emulgators were used.
According to gained result the average release degrii was more than 60%, which is sufficient for effective action of a
preparation.

Pharmaceutical dyes, such as methylene blue, brilliant green and others have found
widespread application in dermatology, gynecology, urology and other fields of medicine [1]. They
are used both as external remedies and as for washing the cavities with the diluted aqueous solutions
in the treatment of cystitis, urethritis, fungal and inflammatory diseases. There is known their
application in the form of the ointments, capsules and dosage forms sorbed on the carriers. There are
some descriptions of their application in diagnostic practice, particularly during the circulatory
insufficiency correction [2-7].

However, the use of these solutions for anointment of vagina is rather inconvenient because
of the difficulty of determining the dosage, as well as using them under domestic living conditions.
The foregoing had been the groundwork needed to direct scientific research toward the possibility of
releasing pharmaceutical dyes from suppositories [7].

Goal of research. The goal of the proposed research is to study the process of releasing
methylene blue from vaginal suppositories.

Materials and methods. As a medicinal substance of the dug, there was used methylene
blue in the powdery state satisfying the requirements of State Pharmacopeia of Georgia [8]. As a
basis, there were used both lipophilic and hydrophilic substances, such as cocoa bultter,
hydrogenated fats and gelatinous-glycerin gels. As the emulsifiers, there were used T-2, hostecerine,
emulsion waxes, which have found widespread application both in pharmaceutics and cosmetics.
Suppositories were obtaining by pouring method. The medicinal substance was administered in the
form of finely divided, practically pulverized powder. The content of methylene blue in a
suppository, in view of the usual practice of its application, was 0,01; 0,05; 0,1%. The masses of a
suppository — 2, 3 and 5 g. Study of the process of releasing the medicinal substance from
suppository was carried out by using diffusion technique through a permeable membrane and into
agar-agar gel. As a medium of dialysis, there were used the sodium-acetated buffered solutions with
ionic strength 0,1 g/eqv/l when pH is 4 or 6, at a temperature of 37 °C that was in line with changes
in pH of vagina during the menstrual cycle.

Results and their_discussion. In the first cycle of the experiments, there were used
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suppositories with a mass of 3 g and methylene blue content — 0,05%.

Comparison of three types of the bases, when using different emulsifiers, has shown the
practically identical and higher resorptive properties of cocoa butter and hydrogenated fats and
gelatinous-glycerin mixtures (Table 1). On average, the use of hydrogenated fat as a basis, allows
for succeeding in obtaining the extent of releasing at the level of 48-54%. Among suppositories,
which were based on cocoa butter or gelatinous-glycerin mixtures, this value is increasing up to
60% on average. These data allow us for making conclusion that in the case of water-soluble dyes, it
is possible to use the bases of both types.

Table 1.The influence of the type of a basis on the extent of releasing methylene blue

Time, min Release of methylene blue from suppositories, %
Suppositories — cocoa butter Suppositories — Suppositories — gelatinous-
hydrogenated fats glycerin mixtures
15 10,9 6,6 19,5
30 25,3 15,6 31,8
45 32,7 20,6 39,6
60 43,4 331 48,3
90 51,5 40,1 52,3
120 55,3 48,3 58,0
150 58,9 50,2 59,8
180 61,6 53,8 60,3
210 61,9 54,0 60,5

The emulsifier — hostecerine, methylene blue content — 0,05%, suppository mass — 3,0 g, pH
of the medium of dialysis — 5,0.

When comparing the type of emulsifier and its concentration, it turned out that there has
been a strong relationship between the extent of releasing methylene blue and the content of
emulsifier in a suppository within 1-5%. With further increase in the amount of emulsifier, no such
relationship is apparent (Table 2). It is apparent that this involves improvements in the structure of
suppositories, obtaining high- homogeneity when administering emulsifier up to a certain limit.

Table 2. The influence of the concentration of emulsifier on the extent of release

Release of methylene blue from suppositories, %
Time, min The content of emulsifier in suppositories, %

1,0 3,0 5,0 7,0
15 5,0 8,3 10,9 10,9
30 16,3 22,1 25,3 25,0
45 25,0 30,6 32,7 32,0
60 33,1 40,2 43,4 44,3
90 42,1 47,3 51,5 52,3
120 47,2 51,8 55,3 53,9
150 50,0 53,5 58,9 58,5
180 50,2 56,2 61,6 61,9
210 50,6 56,6 61,9 62,1
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The emulsifier — hostecerine, methylene blue content — 0,05%, suppository mass — 3,0 g, pH
of the medium of dialysis — 5,0.

Comparison of the type of emulsifier has shown that the activities of T-2 and hostecerine are
practically identical (Table 3). However, the use of the latter one is more convenient, taking into
account its liquid consistency.

Table 3.The influence of the type of emulsifier on the extent of release

Time, min Release of methylene blue from suppositories, %
The basis — cocoa butter The basis — hydrogenated fat
Hostecerine Emulsion T-2 Hostecerine Emulsion T-2
waxes waxes

15 10,9 6,3 18,2 6,3 4,0 8,2
30 25,3 18,4 23,0 15,6 10,1 18,3
45 32,7 28,0 30,0 20,6 16,3 23,4
60 43,4 40,2 40,2 33,6 22,6 30,0
90 51,5 46,3 48,3 40,2 35,4 38,9
120 55,3 50,2 53,1 48,3 44,3 47,2
150 58,9 53,6 58,0 50,2 46,2 50,9
180 61,6 55,1 60,3 53,8 48,1 52,1
210 61,9 55,5 61,0 54,2 49,3 52,3

Methylene blue content — 0,05%, suppository mass — 3,0 g, pH of the medium of dialysis —
5,0.

The masses of suppositories do little to actually influence (within the limits under study) the
value of the extent of release.

A certain influence takes place when using the medium of dialysis with different values of
pH. Some increases in the extent of release observed at higher values of pH can be explained by a
greater solubility of dye under these conditions. However, this change is not very conspicuous, and
on average it makes up 5-8% (relatively). It is possible to predict practically the identical resorptive
capacity of suppositories in the mucous media during the entire menstrual cycle.

A marked influence is observed between the extent of releasing methylene blue and its
concentration in suppository (Table 4). It is apparent that this involves improvements in the mass-
exchange characteristics with a greater difference between the concentrations of dye in different
phases.

The emulsifier — cholesterol, suppository mass — 3,0 g, pH of the medium of dialysis — 5,0.

Study of the process of diffusion of a medicinal substance has shown the process begins within
50-60 minutes, on average, and within 24 hours, almost the entire surface of Petri dish is covered by
dye. This one more possibility for predicting the fullness of absorbing a medicinal substance through
the mucous membrane.
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Table 4. The influence of the concentration of methylene blue (%) on the
extent of release

Release of methylene blue from suppositories, %
Time, min The basis — cocoa butter The basis — hydrogenated gel

0,01 0,05 0,1 0,01 0,05 0,1
15 8,0 10,9 12,3 12,3 19,5 20,1
30 21,5 25,3 28,2 28,0 31,8 35,0
45 28,3 32,7 353 33,4 39,6 46,2
60 37,9 43,4 45,6 46,1 48,3 50,3
90 48,2 51,5 53,1 50,2 52,3 55,8
120 51,1 55,3 59,1 56,3 58,0 60,0
150 54,3 58,9 63,5 57,1 59,8 62,0
180 55,6 61,6 64,0 58,1 60,3 63,3
210 55,9 61,9 64,1 59,3 60,5 63,5

The tome of a complete deformation of suppositories containing cocoa butter is 8-12 minutes.
The time of dissolution suppositories containing hydrogenated gels — not more than 40-45 minutes.
Within the intervals of the studied parameters of suppositories (mass, concentration of the active
substance), they satisfy the existing requirements. The data obtained allow for recommending cocoa
butter and hydrogenated gels as the bases for this type of suppositories. The final conclusion on the
advantage of the appropriate composition can be made only after the clinical tests. Probably, it is
necessary to produce suppositories containing the different amounts of methylene blue, which will
be used depending on the type of illness and its severity.
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STUDIES OF THE STABILITY OF SOME COSMETIC PRODUCTS

MAKA JAVAKHIA

Akaki Tsereteli State University

The paper dwells on studying the stability of some cosmetic products such as nourishing, moisturizing and
liquid creams, under conditions of free access of oxygen that is the characteristic of their stability during the storage.

The developed formulas of an array of cosmetic products, such as nourishing, moisturizing
and liquid creams, prescribe the presence of oils using in the process of a 3-phase extraction of
vegetable oil. In this case, the organic phase contains fat-soluble phenolic compounds, which,
according to literary sources [1], are being used on a wide enough scale in the cosmetic industry
displaying antioxidant activity. This suggests that the cosmetic compositions, which contain the
above-mentioned fat phase, can be more resistant against oxidation, than creams containing the
commonly used oils.

In this part of research, the grape-seed oil using in the process of 3-phase extraction, where
the leaves of the eucalyptus, sage and smoke tree, as well as rosemary shoots and calendula flowers
were used as the raw materials, was introduced into cosmetic products that do not contain
stabilizers.

The studies were carried out in a temperature-controlled unit having a soldered-in glass filter,
through which, by using a special-purpose pump, air was supplied at the blower-speed of 15 ml/min,
within a certain time limit, at a given temperature of the mass of the obtaining cosmetic
composition. Mass fraction of total peroxides (in percentage of active oxygen) was determined in
accordance with [2]. As the objects of comparisons, there were used similar cosmetic products
containing the grape-seed oil in the form of fat phase.

With oxidative deterioration, organoleptic assessment evaluation must be unambiguously
correlated with the number of accumulated products.

Table 1. The growth in value of peroxide number over time (t-40 °)

Name of product The content of oil Oxidation time (hours)

of a 3-phase 0 [ 25]50][100] 150200250
extraction(%) Value of peroxide number (%)

3,0 0,1 0,15 | 0,19 | 0,20 | 0,30 | 0,33 | 0,36
Nourishing cream 5,0 0,09 | 0,13 | 0,16 | 0,20 | 0,27 | 0,30 | 0,34
10,0 0,06 | 0,09 | 0,21 | 0,13 | 0,18 | 0,24 | 0,30
Comparing cream 0,14 | 0,20 | 0,23 | 0,30 | 0,37 | 0,48 | 0,54
3,0 0,09 | 0,18 | 0,22 | 0,24 | 0,32 | 0,39 | 0,44
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Moisturizing cream 5,0 0,08 (016 | 018]023] 029 [ 0,36 | 0,40
10,0 0,07 | 0,09 | 012|021 | 0,26 | 0,30 | 0,36
Comparing cream 0,16 | 0,20 | 0,23 | 0,34 | 0,46 | 0,52 | 0,57
5.0 0,06 | 010 | 012 | 0,16 | 0,20 | 0,22 | 0,26
Light-protective 100 005 | 009|009 | 013|013 | 0.17 | 0.20
cream 20,0 0,05 | 008 | 008|012 | 0,13 | 0,15 | 0,18
Comparing cream 0,08 | 016 | 020 | 024 | 03 | 0,34 | 0,38
-/  —/  —/¥— — — —|
3,0 0211028 032]035] 043 | 047 | 0,51
Liquid cream 5,0 0,19 | 0,25 0,29 | 0,32 | 0,40 | 0,45 | 0,49
10,0 0,16 | 020 | 022 | 0,28 | 0,35 | 0,39 | 0,44
Comparing cream 0,21 0,28 | 0,31 | 0,39 | 0,46 | 0,53 | 0,60

The data obtained (Table 1) allow us for making conclusion that the oil containing fat-
soluble phenolic compounds displays a certain antioxidant activity. In all studied composition,
introduction of this type of oil drives down the amount of peroxide compounds in the process of
oxidation. In the medium range of a 3-10%-concentration, a decrease in values of a peroxidation
number, in comparison with a reference sample, may reach 50%, averagely. The largest decrease in
this indicator is observed in the case with nourishing cream (42-46%) and light-protective cream
(50-53%). The lower values of indicators are observed when using moisturizing cream (35-38%)
and liquid cream (25-28%). Such a difference in the stability is associated with the presence of
different amount of water in them. Nourishing cream contains up to 30% of water; light-protective
cream — up to 55%. High antioxidant activities of light-protective cream are due to the fact that
along with amount of fat-soluble phenolic compounds, it also contains a number of plant extracts in
larger quantities than other ones, which apparently also have antioxidant activity. A meaningful
factor is also the oil concentration in cosmetic products, which is used in the process of a 3-phase
extraction. With the increase in its amount, there is observed a considerable increase in its
antioxidant activity. In the range of the 3-10% concentrations, for nourishing cream it accounts for
15-18%; for moisturizing cream — 19-21%; for liquid cream — 12-15%. For light-protective cream, it
varies between 5,0-20,0% and 18-32%. It should be noted that the formulas of all creams prescribe
the introduction of distilled monoglycerides. It is well-known that creams containing distilled
monoglycerides, in substitution for the spermaceti, have a coarser structure. This is determined
visually as well when applying it to the skin.

Introduction of oil containing fat-soluble phenolic compounds into the studied compositions
allows for ensuring the structure, which, with conventional ways of evaluation, is practically similar
to creams containing the spermaceti.
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Table 2. The change in value of peroxide number at room temperature
(in the presence of stabilizers)

Name of products and the

Oxidation time (hours)

Light-protective cream 10%

0,08

0,08

0,08

0,08

0,10

content of oil of a 3-phase 0 20 | 40| 6,0 | 80 | 10,0 | 12,0
extraction
Nourishing cream 5% 0,09 0,09 |0,09|0,10| 0,12 | 0,12 | 0,14
Comparing cream 0,09 0,10 | 0,22 0,15| 0,28 | 0,19 | 0,20
Moisturizing cream 5% 0,08 0,08 | 0,09 0,10 | 0,22 | 0,14 | 0,16
Comparing cream 0,08 0,14 |1 0,16 | 0,20 | 0,22 | 0,24 | 0,26

0,10

0,12

Comparing cream

Liquid cream 5%

0,05
0,14

0,08
0,12

0,10
0,20

0,12
0,20

0,14
0,25

0,16
0,28

0,16
0,29

Comparing cream

0,11

0,16

0,20

0,24

0,26

0,30

0,34

During the storage of the developed cosmetic compositions under normal conditions at room
temperature, in winter — about 15-20 °C, in summer, during the hottest months — 30-35%, in cans
with a ground-in lid, the growth in the amount of peroxide compounds in most creams is not
significant (Table 2) in absolute numbers. Over a period of one year of storage, the amount of
peroxide compounds in most creams accounted for 0,12-0,14%, on average. Only in liquid cream, it
accounted for 0,29%. However, a relative increase in more significant, in nourishing cream — 34-
37%, in moisturizing cream - 48-52%, in light-protective cream — 32-36%, and in liquid cream —
61-65%. Furthermore, these data are substantially different from quantitative accumulation of the
amount of peroxide compounds in comparing creams.

These data allow us for making conclusion that the introduction of oils containing fat-soluble
phenolic compounds into cosmetic products allows for increasing their stability, and improving to
some extent, by visual control, their structural properties.
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PRODUCTION OF NEW FOODS USING THE VEGETABLE INGREDIENTS FOR
GIVING THEM ENERGY-FLAVOR AND PHARMACOLOGOCAL PROPERTIES
TKEMALADZE G.SH., KVARTSKHAVA G.R., KITIASHVILI J.G., DAVITAIA G.SH.,
DZNELADZE S.J., MURVANIDZE KH.G., DEMETRASHVILI M.A., CHUMBURIDZE G.,
SHUBITIDZE A.l.

Georgian Technical University. Thilisi. Georgia
Summary

One of investigation trends at the Department of Food Technology of the Faculty of Agricultural Science and
Biosystem Engineering is the development of technologies for production of eco-friendly and safe products including
alcoholic beverages and soft drinks, using wild and cultivated plants of Georgia. For this purpose, it is necessary: to
select the plants that contain high concentrations of biologically active substances and have high organoleptic
characteristics. When selecting the plants, we take into consideration easy access to raw plant materials and relatively
simple and low-cost processing. Introduction of vegetable ingredients into foods is determined by individual
possibilities, a state of health, physical exercise, sex, and age of consumers, by seasons and climate, and also by culinary
traditions and ethnicity. The safety of infusions of the selected plants is tested in accordance with all essential standards,
as well as a number of their chemical, physical and biochemical characteristics are studied. We chose the following
plants as the sources of ingredients: savory, elecampane, the leaves of sage and feijoa, as well as the extract of Oregano.
The effect of these ingredients on the organoleptic and pharmacological properties of various foods was studied. The
medical and prophylactic effect of savory on inflammation pathologies was revealed. Immunostimulant Q1o ,,Alpha+”
was designed. By using elecampane and savory ingredients in wine, the possibility of production of a new beverage with
medical-prophylactic properties was studied.
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RHEOLOGICAL PROPERTIES OF COLD CREAMS

GABELAIA M., TSINTSADZE T., GELOVANI N., MISHELASHVILI KH., GVINJILIA S.
Georgian Technical University
Summary
Results of rheological study of developed samples of cold creams showed that the obtained samples comply
with the properties of cold creams selected beforehand. Such samples have thixotropic properties and comply with the
requirements of international normative documents.
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USE OF DRY EXTRACTS FOR COSMETIC OINTMENTS
GVINJILIA S A, TSINTSADZE T.G., GABELAIA M.A., IAVICH P.A., MISHELASHVILI KH.T.
Georgian Technical University. Department of Pharmacy
Summary

Skin covering - is a unique organ of the human body, playing an important role in metabolic processes,
performing a protective function from aggressive factors of the environment, regulating heat exchange processes. Skin
care, rejuvenation, efforts against first signs of aging - all these are the main activities in cosmetology. Influencing the
skin by methods of aesthetic and instrumental cosmetology, the physician-cosmetologist also affects on the general
condition of the patient's body. The composition of medical-cosmetic means includes biologically active and auxiliary
substances. From the group of biologically active substances applied in cosmetic practice, a special place is occupied by
obtained from plants natural products. The properties of plants predetermine their value in cosmetology, in particular,
due to the action of biologically active substances complex that was formed in the process of a long evolution. In
cosmetic practice, are widely used plants containing carotenoids, flavonoids, phytoncides, essential oils, gums providing
anti-inflammatory, wound-healing, antimicrobial and other types of action. The medicinal plants are widely used in the

treatment of skin cosmetic diseases.
The purpose of this study is to select the compositions and develop the technology of therapeutic and prophylactic
treatment creams with phytocomponents. Taking into account the application of plants in cosmetic practice, it was of
interest to develop the composition and technology of cosmetic creams containing dry extracts from plant raw materials.
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ACNE PREVENTION AND TREATMENT
V. RUKHADZE, I. KAMUSHADZE, N. SHALAMBERIDZE
Akaki Tsereteli State University
Summary

Anti-acne treatment/prevention products, such as face mask, lotion, soap and face cream were produced on the
basis of medicinal plants (85-90%). The above products were formulated on the basis of plant oils, akhtala clay and
other medicinal, anti-bacterial and anti-inflamattory ingredients. Formulated without surfactants, chemical additives and
preservatives.

Our formulas might be of interest for any pharmaceutical and cosmetic company.
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SCIENTIFIC AND PRACTICAL SIGNIFICANCE OF THE RESEARCH
OF IRON-RICH MEDICAL PLANTS

MALVINA TATVIDZE

Akaki Tsereteli State University

The paper describes some research data of iron rich raw materials. Presents the possibility of creating new
medicines based on these plants. The received drugs can be used for the treatment and prevention of iron-deficiency
anemia as an alternative therapeutic drug. Study of iron-containing plant raw materials is promising and has great
scientific and practical value.

The usage of medical plants becomes more and more popular in the practice of modern
medicine. This can be explained by a complex, gentle and prolonged influence of the biologically
active substances on human bodies as well as the absence of toxic effects of plant chemicals. It is the
primary means to expand nomenclature of herbal remedies in favor of modern pharmacology and
technology.

Unfortunately, the pharmaceutical industry does not produce iron medicine made from plant
materials. However, by means of modern technologies and proper processing conditions it is
possible to produce new products, which are safe for long-term treatment of sick people.

Many wild-growing plants in the environmentally pure mountain regions of Georgia, such as
nettle, elderberry, rose hips, mint, sea buckthorn, blueberries etc., contain elementary iron in
abundance that allows for obtaining phyto-preparations rich in iron after proper technological
processing of plant raw materials. Unlike the chemical medicine, in the phyto-preparations, it is
possible to develop a unique combination of natural elementary iron. The merits of plant-based
preparations are also indicated by the fact that therapeutic remedies based on the natural ingredients
have diverse, integrated and smooth effect in comparison with chemical preparations.
Simultaneously, the plant iron enters the body together with natural environment, particularly
accompanied with amino acids and ascorbic acid, without which absorption does not occur in
practice.

Developing iron rich herbal drugs remains to be an actual topic in the modern
pharmacology. Studies conducted in advance by us confirm that iron found in plants can have a
valency of two as well as three, which can be effectively applied together with the vitamins and iron
activators existed in the plants mentioned above for the purpose of iron deficiency prophylactics and
treatment.

Iron is an essential element for human organism. Iron is involved in the transportation of
oxygen by hemoglobin, the regulation of substances, the strengthening of the immune and nervous
system, and others. If a person does not get enough iron with the food for various reasons, the
organism develops a shortage of this vital element, and then becomes a disease called an iron
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deficiency anemia [1].

From a medical-prophylactic standpoint, iron deficiency anemia is among the well-studied
diseases. According to the World Health Organization, 3,6 billion people are deficient in iron,
including 2 billion people have iron deficiency anemia (IDA). According to research carried out by
UNISEF, the percentage of iron deficiency in the world’s population 60-80%. This indicator is
particularly high in the countries with marginalized economies. The frequency of the spread of IDA
in some regions of the world among children is 30-70%, and in women — 11-40%. In the documents
of the 55" session of the World Health Organization, RDA ranks 7" — 9" in different countries
among the risk-factors particularly dangerous for human health [2].

According to data of the National Center for Disease Control and Public Health (NCDC) of
the Ministry of Labor, Health and Social Affairs of Georgia, more than 500 000 women and children
suffer from a certain form of the nutritional deficit, annually, almost up to 300 children under five
die of anemia and poor breast feeding, 23% of children under five have anemia, and according to
data of 2014, 13,4 new cases of anemia are recorded per 1000 children. In Georgia, IDA is among
10 major reasons for Years Lost due to Disability (YLDSs).

Elimination of iron deficiency is impossible only by consuming diversified food. The
world’s pharmacological industry works intensively to develop and produce the iron-containing
medicines. Annually, the new chemical preparations appear in the pharmacy network, which
following from specifics of the disease, are designed for long-lasting consumption and are
characterized by side effects: nausea, vomiting, burning stomach, the feeling of bloated stomach,
constipation or diarrhea, tooth enamel darkening and so on. It is necessary to note that most of high-
quality iron preparations are quite expensive, and the treatment of IDA is lasting for a long time,
sometimes months or even years. According to 2014 data, 32,3% of the population of Georgia living
below the poverty line, so, the expensive iron preparations are frequently out of the reach of many
patients.

Therapeutic preparations rich in iron, which are produced from the useful for eating wild-
growing plant raw materials will have a number of advantages over the chemical preparations. The
phyto-preparations have a pleasant smell and taste, they are safe and non-toxic and perceived
positively by patients, do not cause gastrointestinal irritation and relating unpleasant subjective
feelings.

Consumption of the iron-rich preparations will be indispensable to the Orthodox believers
for the purpose of preventing and treating iron deficiency during the fast days. In this case, it will be
particularly expedient to offer them iron-rich therapeutic phyto-tea. Phyto-tea is not perceived as a
medication, and consequently, there will be no psychological barrier for consuming it by the
believers.

From a technological and industrial standpoint, cultivation, collection and processing of
wild-growing plants rich in iron, and then producing therapeutic phyto-preparations from them will
be cheap, simple and affordable. At the same time, all plants we selected are acceptable for eating,
and they will not require special processing and clean-up of the toxic components that will
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significantly reduce production costs of final product.

We consider promising the development of various forms and combinations of chemical and
plant-based therapeutic remedies for the purpose of increasing curative effect. For example, the
composition of folic acid and iron-rich phyto-preparation, the composition rich in ascorbic acid and
iron-rich plants, medicinal tablets, therapeutic phyto-tea, plant-based syrups, etc. [4,5,6]

We researched a few plants by atomic absorption spectroscopy. The amount of elemental
iron in 100 g of dry plant material are shown in table 1.

Table 1
The amount of iron, plant raw materials, 100 g
Ne The name of the sample Iron content,
mg /g
1 Dry nettle leaves 58,8
2 Dry bilberry fruits 13,1
3 Elderberry dry fruits 13,4

After extraction of plant material the amount of iron remains impressive. The iron content of 1
g of dry extracts of plant materials are shown in table 2.
Table 2
The amount of iron, dry extracts of plant materials, 1 g

Ne The name of the sample Iron content,
mg/g

1 Nettle leafs extract 33,65

2 Bilberry fruits extract 2,353

8 Elderberry fruits extract 1,075

By applying the appropriate technologies we would be can to develop a rich natural iron
medicine [3]. The obtained products will no have analogs on Georgian and global pharmaceutical
markets. These phyto-preparations will be inexpensive, affordable, having the best taste properties,
and they will be designed for the lasting period of treatment. For the various risk groups, and in case
of the existence of concurrent illnesses, it will be possible to choose phyto-preparation with the
appropriate composition and form, in order to exclude in practice, the probability of the side effects
development.

The study of iron-rich medicinal plants has great scientific and practical significance,
because the development of iron-rich therapeutic phyto-preparations serves such fundamental
values, as human health, life and quality of living. The obtained completely new and extremely
useful therapeutic remedies will help to solve the global problem of mankind, and they will
contribute significantly to final recovery of patients suffering from iron deficiency anemia.
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THE USE OF IRON RICH PLANT-BASED PREPARATION FOR THE PURPOSE OF
PREVENTING IRON DEFICIENCY
MALVINA TATVIDZE, MAKA JAVAKHIA
Akaki Tsereteli State University
Summary

The paper dwells on general guidelines for the treatment of iron-deficiency anemia, as well as the side effects
of using the chemically made medicines. The paper describes iron rich raw materials and the results of research. There is
presented the composition, dosage and therapeutic indications for using the newly-developed plant-based preparation.
The preparation as an alternative therapeutic agent with a view to treatment and prevention of iron deficiency.
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THE BENEFIT OF USING PLAFERON LB AND TREATING FENOVIN IN
CHILDREN’S DENTISTRY

IRMA KHUJADZE, VARINKA KHARATISHVILI

Akaki Tsereteli State University

The exacerbation of chronic generalized periodontitis among patients was accompanied by
immunopathological processes, which were dependent on the seriousness of periodontitis. Plaferon therapy and
Fenovin have an immunocorrecting effect that contributed to improving the clinical state of patients. All this allows
us for recommending to make greater use of Plaferon-LB and Fenovin in dental practice, for the treatment of
periodontitis.

Inflammatory diseases that affect the tissues around teeth belong have been designated as the
diseases, which were also well kn own even in the ancient times. Together with progress of the
civilization, the occurrence of periodontitis has also increased considerably, and it has become not
only a general medical, but also social challenge. This is due to the fact that periodontitis causes
premature tooth loss, which in turn, causes anomalies in the development of jawbones, occlusion
abnormality, that is, chewing dysfunction. But the seats of the infection existing in the periodontal
pockets negatively act on the entire organism.

In explaining the mechanisms of the formation and development of disease, there has been
achieved impressive progress. In spite of using the modern original surgical and therapeutic
approaches, there are still remained numerous questions to be answered and further investigated. We
believe that one of the pressing challenges of chronic periodontitis is its immunological aspects.

There is a well-known drastic antigenic effect of different microorganisms and viruses of the
oral cavity, which require an adequate response from the local and general factors of the body’s
immune system. Any step forward in the immune supervision (especially of local component —
lisocyme, secretory — immunoglobulin A Ig A) may cause acute inflammatory diseases or chronic
processes of the periodontitis tissues. Logically, consideration is being given to the issue of the
underlying nature of immunopathology in the development of dental diseases. There has been
determined a clear correlation between the seriousness of the disease and the state of the
immunological parameters. According to data of an immunological analysis, it is possible to assess
the progress of the disease, the quality of treatment and promising results.

The heightened interest of dentists in the issues of immune-correction and immune-
rehabilitation of patients with acute and chronic diseases of the periodontitis tissues, is quite
reasonable.

The domestic preparations Plaferon-LB and Fenovin have been extensively used for the
prophylaxis and treatment of different diseases in our country.

Plaferon is produced from the amnion of human placenta. It has snit-viral, antiproliferative,
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detoxification, anti-hypoxic and immunomodulatory properties.

Fenovin is the red grape peel extract, which is produced in Georgia. It is distinguished by high
adaptogenic properties.

These preparations, in a peroral and sublingual form, are used as bandage winding and
injections. In dental practice, especially in children’s dentistry, these preparations are successfully
used in the treatment of parodontium, herpes-like affections of the oral cavity’s mucous membrane
and periodontitis.

Inclusion of the above mentioned preprations in a complex therapy of chronic periodontitis
leads, relatevly faster than a traditionl treatment, to the improvement of symptoms, such as bleeding
from gums, itching sensation, gum swelling, unpleasant smell and taste in the oral cavity, gum
cyanosis and hypertrophy. What is really important, due to the effect of these preparations, the
duration of remission was increased until 8-15 months (in a traditional treatment — 5-8 months).

In addition, these preparations activate the completion of alpha and gamma interferon, the
completion of phagocytosis, immunoregulatory index and the activation of the synthesis of Ig A
and lisocyme in the saliva.

Based on the above, it is possible to conclude that Plaferon therapy and Fenovin have an
Immunocorrecting effect that contributed to improving the clinical state of patients. All this allows
us for recommending to make greater use of Plaferon-LB and Fenovin in dental practice, for the
treatment of periodontitis.
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DIRECTION 3. HEALTH CARE SYSTEM AND SOCIAL PHARMACY:
PHARMACOECONOMICS; MARKETING AND MANAGEMENT IN
MEDICINE AND PHARMACY; EDUCATION AND PHARMACY
PRACTICE; PHARMACEUTICAL INDUSTRY, STANDARDIZATION AND
DISTRIBUTION
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ON THE ISSUE OF PHARMACOECONOMIC ANALYSIS OF AN
ISCHEMIC STROKE IN THE BRAIN IN GEORGIA

N. BARATASHVILI, M. SAMSONIA, N. ALAVIDZE, N. ABULADZE

Akaki Tseretli State University

Funds allocated to public health throughout the world are increasingly insufficient because of the high cost of
the high-tech services and pharmaceutical products. The result-oriented pharmacotherapy makes it necessary to
study the costs relating to this field. There is a growth trend towards in vascular diseases worldwide. According to the
World Health Organization, annually, there are registered 1200000 new cases of ischemic stroke throughout the
world. About 33% of patients die, and in this regard this cerebrovascular pathology takes stable first place, and 33%
of them have a severe disability.

In order to provide pharmacoeconomic analysis of the schemes of treating an ischemic stroke in the brain
existing in Georgia, it is necessary to search for the information base. The results of searching for available
information sources have revealed a not so encouraging situation in this regard in Georgia.

The term “stroke” means the acute neurological deficit, which is attributable to vascular
pathology in the brain. The injuries developed in the brain parenchyma are divided into basic types:
an ischemic stroke with the development of heart attack or without it, and a hemorrhagic stroke, i.e.
cerebral or subarachnoid space hemorrhage. Stroke is one of the most common causes of mortality
and disability throughout the world. Its incidence is about 200 cases for every 100 000 inhabitants. It
IS growing with increasing age. Two thirds of strokes are developing among persons who are 65
years. The ratio of the ischemic and hemorrhagic strokes is approximately 70/30 or 80/20 [1].
Incidence rate among men is higher than among women. In comparison with white people, the
stroke develops more frequently in black people. The repeated strokes account 20% of all strokes,
approximately. According to the World Health Organization, during the ischemic strokes, about
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33% of patients die, 33% of them have a severe disability, and 33-34% of them are able to resume
their previous activities. The mortality rate during a hemorrhagic stroke is higher and reaches 55-
60%. A severe cognitive and motor disability represent a heavy moral-psychological and material
burden, and this is reflected by the parameter such as a  global burden of disease that implies the
total direct and indirect costs of treatment of patients with stroke in a lifetime.

Following comparison with clinical, anamnestic paraclinical and neuro-associative data,
frequently, it is possible to establish the causes of stroke. However, despite subtle paraclinical
studies, in 40% of incidence, the causes of stroke could not be established. Moreover, sometimes,
patients with stroke may also have two or more concomitant causes of disease. 80% of ischemic
stroke incidence develop suddenly, by the mechanism of thrombosis or embolic occlusion.

The risk-factors of the development of stroke are as follows:

e Old age;

e High blood pressure;

e High cholesterol;

e Tobacco smoking;

e Alcohol abuse;

e Stroke suffered previously or transient ischemic attack;

e Heart diseases (ciliary arrhythmia, ischemic heart disease, cardiac distress).

Stroke complications may begin with acute complications, typically in the form of
complications originated in 72 hours or developed later:

e Brain swelling;

e Bleeding and intracerebral hemorrhage;

e Pneumonia, deep venous thrombosis, pulmonary embolism, urinary tract infections, bed

sores, joints problems, such as shoulder-arm sybdrome;

e Depression;

e Disability;

e High rate of mortality. [1,2]

Clinical manifestation of stroke is clear and distinct, that is why the diagnosis of stroke is
rarely questioned. Its differential diagnosis is impossible on an outpatient basis. Therefore, in cases
of doubt, it is necessary to consider the possibility of treatments in hospital, as well as the use of
modern methods of research into the brain.

When assessing a clincal pucture, it is necessary to take into consideration the most frequent
characteristicer of stroke:

e Acute hemiparesis and hemiplegia;

e Complete or partial hemianopsia, loss of monocular or binocular vision or diplopia;

e Dysarthria or aphasia;

e Ataxia, vertigo or nystagmus;

e Sudden loss of consciousness.
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An essential aspect of intensive therapy is the monitoring of vital functions (breathing, blood
pressure, heart beating, blood gas composition); glycemia and body temperature are needed to be
controlled, since hyperglycemia and hypothermia contribute to increasing site of ischemia. [1,3]

From the schemes of treating an ischemic stroke in the brain using in Georgia, we can mark
out the main pharmacological groups of medication, which is presented in Table 1. [1,4]
Table 1

Pharmacological groups of therapeutic remedies for the treatment of ischemic stroke
1 | Crystalloids and high-molecular dextrans

Tissue plasminogen activator (t-PA)

Recombined tissue plasminogen activator (r-tPA)

Anticoagulants (heparin and low-molecular heparinoids)

Karyioplasm

Antiaggregants (aspirin)

Antihypotensive drugs (calcium channel blockers, beta-adrenergic blocking agents)
Antiarrhythmic remedies

Antianginal drugs

Therapeutic remedies for somatic complications

Symptomatic medication

O oo N OO~ WN

[EY
o

[N
[EEN

One of the main objectives of modern health care is cost-effectiveness of the treatment of
ischemic stroke. Under conditions of the existence of a very wide range of therapeutic remedies,
there is required the existence of data on these remedies, which are based on the objective and
clinically proved criteria of their rational use, as well as allow us for selecting the most required and
effective therapeutic remedy for the treatment of patient.

Funds allocated to public health throughout the world are increasingly insufficient because of
the high cost of the high-tech services and pharmaceutical products. The result-oriented
pharmacotherapy makes it necessary to study the costs relating to this field. Pharmacoeconomics is a
section of clinical pharmacology that reveals the relationship between the cost of treatment and its
effectiveness, i.e. engaged in the economic analysis of the use of medicines in real clinical practice.
As is well-known, pharmacoeconomic analysis is made by using 5 methods (presented in Table 2).

Table 2
Methods of pharmacoeconomic analysis

Method Way of studying effectiveness
Cost-effectiveness-CEA Biological parameters
Cost-utility-CUA Personal feelings
Cost-benefit-CBA Financial indicators
Cost-minimization-CMA No studying effectiveness
Cost of illness-COl Financial indicators

“Cost of illness” is based on the cost accounting associated with diagnosis and treatment of
particular dsease by a medical institution at different stages (outpatient treatment, hospital treatment,
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rehabilitation). The total costs of illnesses for individual medical institutions, with consideration of
statistical and epidemiological data, allow for determining resources required for the health-care
system.

“Cost-minimization” is used to compare the costs of two schemes of treatment, if these
schemes, with their clinical effectiveness, are equal to each other, as a result of which there is
identified the lower-cost scheme with the same effectiveness of treatment.

“Cost-effectiveness” is the most common method from methods of economic research. In
this case, the costs of two or more alternative schemes are compared, in the case of the different
values of clinical effectiveness.

“Cost-benefit” is one of the versions of “cost effectiveness”, during which the results are
evaluated in terms of “benefit” units. For its determination, there is widely used the parameter
“Quality Adjusted Life Years” (QALY).

“Cost-utility” reflects both the costs and the result in terms of currency units. It allows for
comparing cost effectiveness with the result. This method of analysis is rarely used. [5]

The results of searching for available information sources have revealed that there is
certainly no the evidence base on pharmacoeconomic analysis of the treatment of ischemic stroke in
the brain in Georgia.
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ON THE ISSUE OF PHARMACOECONOMIC ANALYSIS OF AN
ISCHEMIC STROKE IN THE BRAIN IN GEORGIA
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Akaki Tseretli State University
Summary

Our research was aimed at pharmacoeconomic analysis of an ischemic stroke in the brain in Georgia.

In order to provide pharmacoeconomic analysis of the schemes of treating an ischemic stroke in the brain existing
in Georgia, it is necessary to study the information base for the purpose of further pharmacoeconomic analysis.

The results of searching for available information sources have revealed that there is certainly no the evidence
base on pharmacoeconomic analysis of the treatment of ischemic stroke in the brain in Georgia.
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THE RISKS OF PROFESSIONAL DISEASES AND MEANS OF PREVENTION
M. G. GRDZELIDZE
Akaki Tsereteli State University
Summary
The modern agriculture can't be imagined without the use of agrochemicals, which creates the threat to
the health of people working in this industry. Thus the special requirement will be set to the safety of the job
conditions and hygiene.
The article discusses about the providing the optimal specifications of special footwear as one of the means
of defending the labour force working in agro-sector from agrochemicals. This is one of the important attribute of

protecting the foot from mechanical and dermatological pathologies.
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THE IMPACT OF THE PROCESSES OF KNITTING MEDICAL-PURPOSE
KNITWEAR ON THE DEMANDS PLACED ON THEM BY MEDICINE

Z.VADACHKORIA, N. ABESADZE, N. FAILODZE

Akaki Tsereteli State University

In recent decades, assortment of knitted goods has developed not only in their traditional
form. There takes place the widespread introduction of knitwear in areas such as medicine and
engineering. Knitted materials are increasingly used for manufacturing of artificial organs of human
body, such as heart valves, blood vessels, for patching purposes in operations, netlike jersey for the
treatment of burns and so on.

Depending on the requirements, the options have been developed with the changes in the
characteristics of knitwear: porosity, surface covering with the threads, density, length of a thread in
a loop, width of the loop step, height of the row of loops, and so on. It is known that the length in the
loop depends on the knock-over depth, knitting thread tension, draw-off value, thickness of the
processed yarn, its twisting, rheological and frictional properties of threads constituting the loop.
This was preceded by study of both loop-forming action and the properties of the processed thread.

A mathematical model of the loop-forming process can only be found experimentally. An
active method places high demands on the experiment. This method involves carrying out an
experiment in accordance with the pre-designed program. In addition, two prerequisites must be
met. One of them may be formulated as follows: a mathematical model is set in advance (given the
number of independent variables and the order of the polynomial). The second premise: the
independent variables are measured without error. In a passive experiment, this premise is
constantly violated — an error in the measurement of the independent one is often comparable with
the variation magnitude of this variable.

Search for a mathematical model describing the loop-forming process can be formulated as
follows: it is necessary to find the dependence that characterizes the relationship between the
process parameters subject to study (in our case, this parameter is a length of a thread in a loop) and
the independent variables (factors).

Studies were carried out on a three-bar warp-knitting machine. Knitwear was developed by
two bars, filled with polyester threads of nylon with a linear density of 5 tex.

During the study, the value of the binder and weft threads tension were varied. The value of
draw-off force was fixed at a minimum level, ensuring the withdrawal of the developed cloths from
a knitting station.

As an optimization parameter, there was taken one length of a thread in a loop Y (mm).
Based on a priori information and analysis of the process of knitting the following values have been
chosen as the independent variables or factors;
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X1 -the binder thread tension, cN; X, —the weft thread tension, cN.

Based on data of a preliminary experiment, considering the stability of the process of
knitting, there have been identified the levels of factors and the variability interval. The creation of
the specified levels of the warp thread tension was carried out by using an electronic device.

It is known that when developing knitwear from several systems of threads, the tension of a
separate system is affected by the thread tension of other systems. Since the X3 and X> must be the
independent variables, there was checked the value of impact of tension of one system of threads on
the value of tension of another system, within the lower and upper levels of tension. To that end, the
following experiment was conducted. The tension of one system of threads was determined at the
maximum and minimum levels, within the chosen variability interval.

Simultaneously, there was registered the change in the tension in the second thread system.
The ratio of absolute value of the change in the tension of the second system to the value of the first
one, was chosen as a measure of their relative changes that characterized the impact tension of both
systems:

O= £100%
T
where O is the relative change in the thread tension; AT - the change in the tension of one system
threads when changing the tension in the another system, cN; T — initial tension, cN.

In the experiment, the relative change in the tensions was within =~ 3-4%. Therefore, with
enough to practice accuracy, it can be considered that in this case, within the lower and the upper
levels of the thread tension change of one of warps does not affect the magnitude of the tension of
the another warp. In our case, one of the requirements to our medical knitwear, is a certain size of
eyelets. Linear dimensions of eyelets depend mostly on the lengths of loops of the binder and weft
threads. Therefore, as an output parameter subject to optimization, there have been selected: length
of a binder thread in a loop {r; length of the weft thread (.

Having a series of curves of equal level, it is possible to find values of tensions of the binder
and weft threads to obtain the specified lengths of loops. With the specified values of the variables
and the tension of thread of one of the bars, it is possible to determine the filling value of the thread
tension of the another bar. With the use of a mathematical method of the experiment found the
dependencies of the lengths of the binder and weft threads in the loops on the thread tension in
different systems.
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THE IMPACT OF THE PROCESSES OF KNITTING MEDICAL-PURPOSE KNITWEAR
ON THE DEMANDS PLACED ON THEM BY MEDICINE
Z.VADACHKORIA, N. ABESADZE, N.FAILODZE
Akaki Tsereteli State University
Summary

The paper dwells on the method for mathematical modeling, which describes the knitting process. There has
been found the relationship between the parameters for studying the process, in our case, the length of a thread in a loop,
and the individual variables (factors). There have been determined the variability limits of the tension of the binder and
weft threads, and the relationship between the warp and weft threads in the loops and the thread tension in different
systems have been found.
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DETERMINE THE STRENGTH OF THE SURGICAL CASING MATERIAL

Z.VADACHKORIA, N. FAILODZE, S. ZHORZHOLIANI
Akaki Tsereteli State University
Summary
The article deals with the results of influence of disruptive force upon the hosiery surgical thread.
It is established that, over, the disruptivethe main influence tas the type of obstruction. The best version is
displayed, whish is characterized by the high level of solidity.
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RAW MATERIAL FOR THE MEDICAL PURPOSE KNIITWEAR
Z.VADACHKORIA, N. FAILODZE, S. ZHORZHOLIANI
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Summary
In the given work the review of existing raw material for medical textile are shown. The raw material for
different area of medicine is considered: surgery, oncology, therapy. Here is analysed the raw considered for

different area.
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MEDICAL TEXTILES —,,SMART” MULTIFUNCTIONAL TEXTILES
E. BUADZE, * S. ABDULAEVA, **
N. PAILODZE,* T.PESTVENIDZE,* R.BOCHORISVILI*
Akaki Tsereteli State University,
* Azerbaijan State Technological University.
Baku**
Summary

The article discusses possibilities of creating new medical textile. For this purpose should be create knitted textile
which has a special structure, and this textile will be processed with biologically active substance - bentonite.

In the process of working it will be studied ways, how to get “Smart” multifunctional tissue, the physical-
mechanical and hygienic features of new tissue, methods of impregnation of biologically active substances (bentonite) of
tissue, the ways of healing the composition of the tissue and its features. Also, it will be studied the possibilities of using
the tissue for various diseases.
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NANOTECHNOLOGY IN MEDICINE AND PHARMACEUTICS
E. BUADZE, * S. ABDULAEVA, ** N. PAILODZE,*
Akaki Tsereteli State University™*,
Azerbaijan State Technological University. Baku**
Summary

The paper is of a synoptic nature. We want to contextualize a new direction in science and how it is using in
medicine and pharmaceutics. Today, the foundations are being laid for using nanotechnology in almost all sectors of
medicine and pharmaceutics. It is shown that at this time, in the delivery and diagnosis systems in vivo, there are
currently used nanoparticles as the carriers of the active therapeutic or contrast agent in the injured organs and target
tissue. Pharmaceutical capacity of a of a specific molecular carrier’s nanosystem is the first thing that is being used in
the development of new active agents and treatment methods, and then there can be used nanoparticles in combination
with magnetic fields laser radiation, ultrasound and other mechanical and thermal effects. in vitro nanotechnology
diagnostics is rapidly developing: here, there is being used a wide array of possible nanotechnology, from nanoparticles
with markers to the biochps. When developing biomaterials, attention of researchers is focused again on nanoparticles,
including nanocrystals.
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SYNTHETIC TISSUE EFECT ON HUMAN HEALTH OF SAFE PROPERTIES PRODUCT
OF LIGHT INDUSTRY
NANA TKHELIDZE
Akaki Tsereteli State University
Summary

The article deals with the production of synthetic tissues in the world today. Negative influence of synthetic
tissues on the human body. On the background of the oncological and nervous diseases growth of light industry in the
existence of electrostatic charge and its impact on human health.
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