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One of the forms of implementation of new medical technologies in
phytotherapy is the development of new foam therapeutic systems as meth-
ods of delivery of medicinal compositions in the form of intragastric foam
phytococktails. Foam systems provide contact with the mucous membrane
of the gastrointestinal tract, providing deep penetration of medical drugs
into all gastric folds, herewith the total surface area of the films increases
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significantly, and the bioavailability of medical drugs from such films
expands considerably [2, p. 11].

Despite the fact that the experience of using foam cocktails is not long
enough, the effectiveness of foam therapeutic systems of this type is un-
questionable, however, the formulation of foam phytococktails is often not
scientifically justified in terms of pharmacological effect, compatibility of
formulation constituent, and, most importantly, the stability of the system
in the presence of active oxygen. In addition, numerous guides to the prep-
aration of phytococktails using special devices contain unprofessional
explanations of the technological aspects of obtaining foamy cocktails from
medicinal plant raw materials [5, p. 43].

As we have established, taking into account the data in the scientific lit-
erature [1, p. 5], there are requirements to the foams used in various sectors
of the economy and the criteria of such requirements depend on the intend-
ed function of the foam masses [3, p. 21]. According to current data, the
quality indicators of foams are studied by the following criteria:

—foam stability, characterized by a temporary factor;

—foam dispersion: the average diameter of the foam bubble;

—foam multiplicity: the ratio of the volume of the foam and the source
liquid;

—foam density: mass of unit volume of the foam [4, p. 32].

It is known that when mixing different chemical compounds, that have
surface-active properties, in some cases, both synergistic and antagonistic
effects can be observed. These factors can have a stabilizing or destabiliz-
ing effect on the foaming ability of foaming agents [8, p. 12].

Manifestation of such effects can be established by the value of the me-
chanical properties of the surface layers and double-sided foam films, the
foam volume, the foaming ability and the foam stability.

At the first stage, aqueous dispersions of compositions of dry extract of
licorice root and dry egg white in different concentrations were obtained.
Also, it was taken into account that the addition of licorice preparations in
some cases may increase the therapeutic effect, as glycyrrhizinic acid,
which is contained in it, has a pronounced anti-inflammatory, expectorant
effect and, most importantly, corrects the taste, having a high degree of
sweetness [7, p. 9].

For the study, we prepared samples of solutions of egg white and dry
extract of licorice root in concentrations of 1.0 and 1.5 %% of each of the
foaming agents. The concentration dependence of the dynamics of physi-
cochemical processes at the gas-liquid phase separation was studied.
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One of the methods for determining the foaming ability is the Milser
method [6, p. 33], according to which the foam is whipped for two minutes
from a solution, which contains the foaming component in various concen-
trations, then the foam is left at room temperature for one minute. The
foam formation process of the compositions of aqueous dispersions with
natural and animal foaming agents was carried out by the method of whip-
ping on the upper drive mixing device US-2000 at a speed of 1900 rpm
(dispersion time — 1 min.).

In the obtained foam samples, the foaming ability, the foam formation
rate and the effect of different amounts of dry extract of licorice root and
dry egg white powder on the change of physicochemical properties of
foams, as well as the stability of foams were observed. The stability of the
foam was defined as the ratio of the size of the foam column after whipping
to the size of the foam column after falling per minute [3, p. 21].

Analyzing the research results of visual observation of the fall of foams,
we concluded that the foams formed by licorice extract were not dense, did
not whip quickly, and during the 60-second experiment there was a drop of
foam almost 4 times in samples with 1.0% content and 3 times — in samples
with 1.5% content.

As for the egg white foam, the foam wasn’t ruined for 60 seconds: the
foam decrease by 5% was observed in samples with 1.0% egg white content.
The foam of the sample with 1.5% content was very dense and the organo-
leptic characteristics did not meet the requirements of foam cocktails.

Afterwards, the samples with the content of 1.0% dry egg white and
1.5% dry extract of licorice root were chosen for further studies.

Then, for the purpose of determining the content of the foaming agent,
the main characteristics of the foam masses were studied: dispersion, sta-
bility, kinetic stability and foams multiplicity [1, p. 7].

The dispersed composition was determined by the method of micropho-
tography on a laboratory microscope Konus Academy (magnification
40 times). The average size of the gas phase was determined on the basis of
the measurement of the size of 10 bubbles in the microscope eyepiece.
Also, in the course of microscopic examination, the dynamics of fluid leak-
age from the Plateau tubules over time was observed and the «foam life-
time» was determined. According to the results of microscopic studies, the
dispersions of bubbles of egg white foam solution — 1.8 — 2.3 mm and dry
extract of licorice root — 1.0 — 1.8 mm were determined.

During the period of 200-300 seconds, the dynamics of fluid leakage
from the Plateau tubules was observed and the «foam lifetime» was deter-
mined. As microscopic images of dispersion studies show, the dynamics of
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fluid flow from the Plateau tubules and the «foam lifetime» are more stable
than egg white foam: during the observation time of 300 seconds, the foam
wasn’t ruined significantly [3, p. 11].

In the process of studying the leakage of fluid from the Plateau tubules
(or «aging» of the foam masses) it was found that the full time of «foam
lifetimey is within sufficient limits for taking of a cocktail. The process of
the foam «aging» is accompanied by an increase in the degree of dispersion
of the gas phase by several orders of magnitude; in addition, there is a
change in its shape from round bubbles to polyhedral.

The results of microscopic examination suggested that the optimal
content of dry egg white will be 1.0% as a foaming agent for the oxygen
cocktail.

The egg white foam was denser than the dry licorice extract foam,
which is desirable in an oxygen cocktail. This foam from an oxygen cock-
tail can be taken with spoons. This practice exists for more convenient use
of cocktails [8, p. 31].

The kinetic stability of the foam according to the stability assessment
indicator was determined as the ratio of the volume of the foam column
10 minutes after the formation of the foam to the initial volume (%).

Conclusion. According to the results of the study of physicochemical
characteristics of foams, it was found that:

— the dispersion of the gas phase of foams based on dry extract of lico-
rice root is less than foams based on egg white;

— «the bubble lifetimey» is from 80 s (dry extract of licorice root) to
300 s (dry egg white);

— the value of Kkinetic stability is greater in egg white foam.

On the basis of comparative experimental data on the quality indicator
of foam systems in the composition of the cocktail as a foaming agent, the
dry egg white at a concentration of 1.0% was chosen.

Our findings were used to form foam systems with specified therapeutic
properties, namely in order to saturate with the therapeutic gas compo-
nent — oxygen.
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