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ABSTRACT

In order to theoretically substantiate the composition and technology of “Analfenon” capsules, we have studied the

basic physicochemical and technological properties of samples of substance and granulates. These properties are
interrelated and in a certain way can affect the process of obtaining high-quality capsules with the necessary

therapeutic effect. Substance — powder and masses for encapsulation — was subjected to physico-chemical and

pharmacotechnological research. The results will serve as the basis for our further research on the development of

capsule technology "Analfenon" a.
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INTRODUCTION

The dosage form of the drug is no less
important than the choice of the drug itself, which is
part of successful therapy [2]. Today, the capsule is
one of the most common forms of solid medicines
after tablets. The solid (two-section, detachable)
capsule has always represented modernity and
innovation, despite its widespread use in medicine
and pharmaceuticals at the end of the 19th century. It
has stood the test of time, because it has constantly
changed and improved in accordance with the needs
of consumers: increasing the speed of filling and
automation of production, increasing quality
requirements and new types of formulations [4,5,6].

Pharmaceutical factors determine the quality,
bioavailability, therapeutic efficacy and safety of
drugs. One of them is the production process for the
production of dosage forms, which is of particular
importance and significance in the development of
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new drugs and the improvement of compositions and
technology [3]. The study of pharmaceutical factors is
of practical importance and remains promising. The
quality of the capsules substantially depends on a
number of technological factors - fractional
composition, particle shapes of the pressed material,
residual moisture and pressing pressure, which have a
significant impact on the technological parameters of
granules and the quality indicators of capsules [1,7].

Given the above, an urgent task is to study
the technological characteristics of the substance and
granulate in order to scientifically-theoretical justify
the technology of the capsule.

MATERIALS AND METHODS

The following raw materials were used in the
preparation of this medicine: substance of metamizole
sodium, series 0070215, manufactured by Hebei
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Jiheng (Group) Pharmaceutical Co., Ltd (China);
substance drotaverine hydrochloride series 14009246

manufactured by “Xian Accenture Biological
Technology  Co., Ltd” (China); substance
diphenhydramine hydrochloride series 150216
manufactured by Xian Accenture Biological

Technology Co., Ltd (China); Potato Starch - (BP,
Eurph, USP); Calcium stearate - TU 6-09-4233-76.

RESULTS AND DISCUSSION
Study of the structural and technological
properties of the substances "Analfenon”.

The study of the size, shape and surface
relief of particles and granules of medicinal
substances was carried out using an MBI-15
microscope, enlarged 400 times, which allows to
characterize the shape and surface of the particles, as
well as the average linear size of the dominant
fractions.

To select the optimal composition and
develop rational capsule technology, it is necessary to
have complete information about the physic-

chemical, microscopic, and technological properties
of drugs. In order to select the optimal technology for
producing capsules, at the first stage, the
technological characteristics of the substances
metamizole sodium, drotaverine hydrochloride, and
diphenhydramine hydrochloride were studied. From
the results presented in Table 1, it is seen that the
particles of the substance metamizole sodium have
the form of powders in the form of prismatic and
lamellar, and the particles of the substance
drotaverine hydrochloride are mainly cubic and plate
crystals, so that the particles of the powder
drotaverine hydrochloride are significantly larger than
the particles of metamizole sodium.
Diphenhydramine hydrochloride mainly consists of
crystals in the form of sticks and their fragments. The
values of the technological characteristics of these
active substances differ significantly. So, metamizole
sodium powder, in comparison with other substances,
has a low flowability, high bulk density and less
compaction.

Table 1
The results of determining the microscopic and technological properties of the substances that
make up the capsules

Substance
Properties Metamizole Drotaverine Diphenhydramine
sodium hydrochloride hydrochloride

Description and shape white prismatic and | yellow or light yellow white or colorless crystal
of powder particles lamellar powder cubic and plate crystals wand
Flowability, 10-3 kg/s 1,15 1,48 1,36
Angle of repose, degrees 54,7+2,3 32,0+2,0 42,5+2,5
Bulk density, g/cm3 0,865 £ 0,033 0,316+0,035 0,501 £ 0,025
Compressibility factor 176 1,93 189
Porosity, % 75,29 70,68 67,81
Moisture content, % 4,36:0,02 0,55+0,05 2,67 + 0,03

The fractional composition of active

substances was studied according to the GF XI  metamizole sodium substances (86.01%) is

method by sieving through a set of sieves with
openings of 1000, 630, 400, 315, 200, 160, 100 and
50 pym (Fig. 1). As can be seen from the data
presented, a predominantly large amount of
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represented by a particle size of —630 + 160 pum, for
which the average particle size is 395 ym.
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Figure 1
The results of determining the microscopic and technological properties of the substances that
make up the capsules
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The results of studies conducted in similar
fractional ranges showed that the largest amount of
metamizole sodium (82.01%) is in the range of 630 +
200 pm, for which the average particle size is 395
pm, for substances drotaverine hydrochloride (83.3%)
in the range of -200 + 50 um, in which the average
particle size is 125 pm and for diphenhydramine
hydrochloride the largest number of particles
(71.55%) between fractions is -315 + 50 pm, for
which the average particle size is 182.5 ym.

According to the research results, the
arithmetic mean values of the mass-average particle
sizes were determined, which for sodium metamizole
are 395 microns, drotaverine hydrochloride 125
microns and diphenhydramine hydrochloride 182.5
microns. Comparison of the obtained results with
particle sizes showed that each of the four active
substances exhibits a tendency to strong adhesion, as
a result of which conglomerates are formed.

The results of studying the microscopic and
technological properties of the substances metamizole
sodium, drotaverine hydrochloride and
diphenhydramine  hydrochloride  indicate  the
impossibility of obtaining capsules by the direct
encapsulation of powders, since the unsatisfactory
technological properties of the above active
substances do not allow for the normal encapsulation
of capsules that meet the requirements of the
standards.
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The study of the technological characteristics of
the granulates of the combined preparation
"Analfenon".

To obtain high-quality capsules, it was
necessary to change the technological properties of
the active substances that make up their composition
in a positive direction. In practice, this is achieved by
the use of auxiliary substances belonging to various
groups, as well as the use of special technological
operations leading to improved properties of the
pressed mass.

At the next stage of the study, Analfenon
granulate was obtained using the traditional
technology of wet granulation by forcing a moistened
mixture. As a granulating agent used a 2% paste of
potato starch. Each component of the proposed
combination means is weighed on an electronic
balance. Taking into account the crystal structure, a
solution of diphenhydramine hydrochloride in water
was used. This ensures uniform distribution of the
active substance in the drug. Diphenhydramine is
dissolved in water in a ratio of 3: 5. Metamizole
sodium, drotaverine hydrochloride, potato starch are
mixed with a solution of diphenhydramine and
granulated with a 2% potato starch paste. The mixture
is dried in an oven for 15-20 minutes. Then the dried
granules are passed through a sieve to obtain granules
with uniform sizes. Then the granules are dusted with
a powder of potato starch and calcium stearate.
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The technological characteristics of the
obtained granulate samples were satisfactory, they are

shown in Table 2.

Table 2
Technological characteristics of granules obtained by wet granulation
Indicator The value of indicators
Appearance Granules yellow or yellow with a slightly greenish tint
+2500 pm -0,63
-2500 +2000 pm -16,81
Fractional -2000 +1000 pum - 23,67
composition, % -1000 +500 um - 34,18
-500 +250 pm -18,11
-250 pm - 6,60
Flowability, g / s 4,20 +0,13
Natural angle repose, degrees 28,0+ 2,0
Bulk density, g/cm?3 0,547 £ 0,021
Compactibility 0,34 +0,01
Moisture content, % 0,86 £ 0,04

It is noted that with insufficient wetting of
the mixture, the granulation process does not occur
completely, a large amount of non-granulated
material remains. In case of excessive moisture,
granular enlargement and lump formation are
observed. It has been experimentally established that
the formation of granules is facilitated by the
introduction of a granulating liquid in which drug
substances are soluble. This leads to the adhesion of
particles to each other due to the formation of liquid
and then solid-phase bridges.

CONCLUSION

The method and mode of granulation
“Analfenon” were selected, the effect of fractional
composition, relative humidity and pressing pressure
on the quality indicators of capsules “Analfenon” was
studied. It was revealed that the fractional
composition and technological characteristics of the
granulate showed satisfactory results. The technology
for producing granules with a positive result has been
tested in a production environment.
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