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Abstract. The possibility of creating an innovative dosage form using oil-based plant extracts was studied. The technology of
production has been substantiated.

Materials and methods, results. The technology of obtaining oil extracts is considered. The technology allows you to extract the
maximum complex of valuable pharmacological substances and minimize their loss to a minimum. We used the repression method for
what, we applied continuous countercurrent, equilibrium extraction. And also used the method of maceration. To assess the quality of the
obtained dosage form used the method of staining and paraffin plate. The result is an effective and safe innovative dosage form.

Conclusion. The possibility of using vegetable crops to obtain valuable biologically active complexes for their use as components
of a dosage form has been studied. Oil extracts and juices of fresh plants have been obtained using methods that make it possible to extract
the maximum complex of biologically active substances. Their quality assessment is carried out.

Key words: Rowan fruits (fruits of mountain ash mountain ash), onion, garlic, Kalanchoe, oil extracts, nasal drops.

Introduction. Valuable sources of biologically active substances with a wide spectrum of pharmacological action
are the fruits of mountain ash (Rowan fruits), garlic, onions, Kalanchoe juice, tincture of calendula, which are widely used
in folk medicine for diseases of the upper respiratory tract [1].

Quite urgent is the problem of finding compositions of medicinal plant materials that are less toxic, economically
viable, have a wider spectrum of action than synthetic drugs, combining vitamins A, E, C, carotenoids, fatty acids, flavo-
noids and phytoncides and providing antimicrobial, anti-inflammatory, antioxidant and wound healing effects [2].

In official medicine, plant objects are used only to obtain such dosage forms as extracts, tinctures, suppositories,
ointments. At the same time, using them in the form of nasal drops containing biologically active substances in the com-
position of the latter will settle on the mucous membrane of the nasal cavity and have a local prolonged therapeutic effect.
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The aim of the work was to develop the composition and technology of an intranasal preparation in the form of
nasal drops containing a biocomplex of plant origin with antimicrobial, anti-inflammatory, wound healing effects.

To achieve this goal, it was necessary to solve the main tasks:

« justify the choice of dosage form for the treatment of inflammatory diseases of the nasal cavity;

« develop a composition of nasal drops containing a biocomplex of plant origin;

« justify the optimal technological scheme for the production of drops for the nose;

Rowan fruits contain a rich complex of biologically active substances and are a source of vitamins: the amount
of ascorbic acid reaches 200 mg%, thiamine -115 mg%, and riboflavin 56-310 mg%. According to the content of P-active
substances, mountain ash ranks first in the row of fruit and berry crops. The amount of tannins and dyes in the fruits of
mountain ash 170-1453 mg%. The content of carotenoids in the fruits of common Rowan fruits reaches 18-20 mg%,
tocopherols over 70 mg%, among which d&-tocopherol is found in the greatest amount, and f-, y-, and 8-tocopherols are
also present in a smaller amount [3, 4,5 6,7,8].

Calendula inflorescences contain essential oil, bitter substances, phytoncides, saponins, mucus, a large amount
of carotenoids, as well as saponins, bitterness, tannins. Inflorescences have anti-inflammatory and disinfectant effects [9].

In the composition of thuja essential oil, the main component is thujone. Essential oil is obtained by steam dis-
tillation from cones or needles, yield 3-4 kg from 1 ton of raw material. Thuja young shoots in folk medicine used to rub
against rheumatism and tea, used as a diuretic. Currently, thuja is used mainly for the manufacture of homeopathic med-
icines.

Garlic contains essential oil. The peculiar smell of essential oil is mainly characteristic of its component diallyldi-
sulfide. Alliin and allicin are also found - an oily liquid with the smell of garlic containing sulfur. Garlic volatile products
have a strong antibiotic property. Garlic contains carotenoids, vitamins B, C, D, phytosterols, polysaccharides, fiber, io-
dine, etc.

Due to the presence of phytoncides, garlic has a strong bactericidal effect on diphtheria bacilli, tuberculous my-
cobacteria, staphylococci, streptococci and dysentery pathogens, has a toxic effect on yeast fungi, on diphtheria bacilli,
tuberculous mycobacteria, staphylococci, streptococcus dysmenorrhea and microorganisms.

The juice of leaves and stalks of Kalanchoe contains tannins, vitamin P, polysaccharides, as well as micro and
macro elements; aluminum, magnesium, iron, calcium, silicon, manganese, copper. Low toxicity, has bactericidal and
bacteriostatic properties, promotes the healing of wounds, trophic ulcers and thermal burns, inhibits the development of
inflammation, does not irritate the skin and mucous membranes [10].

Currently, in view of the complexity of the formulation of dosage forms, more and more multicomponent prep-
arations are being created with a wide range of pharmacological effects for the treatment of inflammatory diseases of
various etiologies at all stages of the process.

In this case, the choice of active ingredients of the dosage form should be theoretically justified from the techno-
logical and pharmacological sides.

In this regard, our attention was drawn to the long-standing prescription used in folk medicine, which contained
oil extracts of medicinal plants containing volatile and carotenoids, tincture of calendula and Kalanchoe juice [11,12, 13].

Materials and methods. The mountain ash oil extract was prepared by the method of repression according to
the method developed at the Department of Drug Technology by Professor V. Pogorelov, Associate Professor A. N. Bog-
danov.

The basis of this process is continuous countercurrent, equilibrium extraction in a battery of 3 mass exchangers,
with the forced separation of the liquid phase from the solid phase by exposure to high pressure [14, 15, 16, 17]. This
method is widely used for raw materials containing thermolabile substances in a complex of biologically active substances,
and also significantly increases the yield of fatty oils.

Oil extracts of onion and garlic were obtained by maceration; for this, the onion of garlic and onion was mois-
tened with water in a ratio of 1: 1, then the onions were crushed and infused in soybean oil at a temperature of 50 ° C for
10 hours, with periodic stirring [18, 19, 20].

Results and its discussion. The result was an oil extract enriched in biologically active substances of lipophilic
nature.

Since the oil extracts of mountain ash, garlic, onion and arborvitae oil are lipophilic, and the Kalanchoe juice and
calendula tincture are substances of a hydrophilic nature, it was necessary to decide on the method of their introduction
to obtain a homogeneous system.
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Since, when mixing the ingredients of the recipe, an emulsion formed, it was necessary to establish the type of
emulsion and choose the most effective emulsifier for this combination of components [21].

To establish the type of emulsion, well-known techniques were carried out:

o Paraffin plate method - a drop of the tested emulsion was applied to a glass slide coated with a thin layer of
paraffin. A drop spreading, this indicated that the dispersion medium is oil (emulsion).

« Staining method - several grains of methylene blue were applied to a drop of the test emulsion and observed
under a microscope. Grains of dye remained to lie on the surface of the droplet.

Thus, our methods for determining the type of emulsion proved that this object belongs to the second kind of
emulsion.

When choosing and evaluating emulsifiers, we were guided by such indicators as solubility, availability, cost, and
pharmacological indifference. In this connection, emulsifiers No. 1, T1 and T2 were widely used in the food and pharma-
ceutical industries [11, 22, 23].

The quality, stability and pharmacological effectiveness of drugs depends on various pharmaceutical factors.
Therefore, in the development of new drugs, a reasonable careful selection of excipients is necessary.

To conduct a biopharmaceutical analysis of the nasal drops that we developed with an oil extract of mountain
ash, we used a method for releasing lipophilic substances under model conditions. Studies conducted earlier at the De-
partment of Drug Technology (Kovalskaya G.N., 1987) showed that generally accepted methods for evaluating the release
of biologically active substances are unacceptable for lipophilic substances due to the physicochemical properties of the
latter, and therefore, the authors of [24, 25] proposed a technique based on the properties and structural features of a
living cell, which we used to develop drops for the nose with a phytocomplex.

As a model medium characterizing the hydrophilic-lipophilic balance of body structures and optimally ap-
proaching the properties of living tissue, we used a medium consisting of equal parts of direct and reverse type emulsions
of the following composition:

1. Vaseline - 87 parts,

purified water — 10 parts,

emulsifier T - 2-3 parts.

In a water bath, 3 parts of T-2 emulsifier was melted, vaseline was melted for 87 parts, 10 parts of hot purified
water was added and homogenized until completely cooled.

2. Vaseline 85 parts,

purified water 10 parts,

gelatose 5 parts.

5 parts of gelatose were poured into 10 parts of purified water and left to swell, then 85 parts of vaseline were
partially administered and emulsified thoroughly.

Emulsions of 2 types were mixed in a 1:1 ratio and a homogeneous white mass was obtained, which did not
stratify at room temperature for 15 days. The finished model medium was introduced into a glass cylinder (20 cm?),
previously dried to an exact mass and weighed.

The study of the release of carotenoids from the drug was carried out in a thermostat at a temperature of 37 ° C;
for this, 0.5 g of the samples under study were placed in the center of the medium formed in the cylinder and kept for an
hour.

The ability to release carotenoids from preparations prepared with the addition of various emulsifiers was eval-
uated by the size of the colored zone of the model medium (Figure 1).

For a more accurate analysis of the release of carotenoids from the drug, a quantitative determination was made
by spectrophotometric method. For this, the model medium was cooled, the carotenoids that were diffused were extracted
with hexane and the optical density was determined on a spectrophotometer in the range from 400 to 600 nm, and the
optical density of hexane extraction from the model medium was simultaneously determined.

The results of the quantitative determination of diffused carotenoids confirmed the data obtained by determining
the degree of diffusion of carotenoids from the preparation by the size of the colored zone of the model medium. The
results are presented in table 1.
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Fig. 1. Effect of emulsifiers on the release of carotenoids from developed nasal drops with a‘phytocomplex

Table 1
Quantification of the degree of release of carotenoids from nasal drops with a phytocomplex
The base The optical density of the solution
emulsifier Ne 1 0,375+0,002
emulsifier T: 0,122+0,0019
emulsifier T> 0,581+0,003

Based on studies of the release of carotenoids in in vitro experiments, it was found that the maximum release of
carotenoids is observed from a preparation prepared using a T2 emulsifier.

The results of determining the physical, chemical and microbiological stability of the drug using T2 emulsifier in
various concentrations are presented in table 2.

Table 2
Determination of the stability of the drug prepared using the emulsifier T2
Emulsifier concentration, % Microbiological stability Physical stability Chemical stability
0,5 + - -
1,0 + - -
1,5 + - +
2,0 + + +
2,5 + - +

The determination of physical stability was carried out visually, chemical spectrophotometrically according to
the content of the main active substances, microbiological - according to the standard methodology of the State Pharma-
copoeia of XI edition.

The results of the experiment showed that drops with a content of T2 emulsifier at a concentration of 2% possess
physical, chemical, and microbiological stability.

Conclusion. Thus, the use of oil extracts of vegetable crops and medicinal plants in the composition of the nasal
dosage form for the treatment of inflammatory diseases of the nasal cavity is justified. A composition of nasal drops con-
taining a biocomplex of plant origin has been developed. The optimal technological scheme for the production of nose
drops has been substantiated.

The prescription of the developed dosage form had the following composition:
garlic and onion oil extracts - 15 parts,

common mountain ash oil extract - 20 parts,

thuja oil - 16 parts,

calendula tincture - 15 parts,

kalanchoe juice - 17 parts.
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The amount of emulsifier T2 used is 2 parts.
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