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BIOPHARMACEUTICAL ASPECTS OF
CAPSULIRINE DRUG BASED ON NSAIDs

Yunusova Kh.M.,Jaloliddinova M.Sh.™

Abstract--This report presents the results of a study of the theoretical and experimental justifications for creating
compositions based on diclofenac sodium and omeprazole, the main criteria of the approach to developing the
composition and technology of capsules with analgesic effects are considered and briefly formulated.
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INTRODUCTION

Among the main problems of pharmacy, the leading ones are expanding the range of drugs and improving the
biopharmaceutical properties of existing ones. One of the biopharmaceutical criteria that determine the therapeutic
efficacy of a drug is its bioavailability. The latter is provided by the dosage form, which should be reasonable
pharmacokinetically and rationally in the qualitative and quantitative selection of auxiliary components. Bioavailability is
an objective characteristic of therapeutic efficacy, since the value of a drug ultimately lies in the manifestation of a
therapeutic effect [1,5].

One of the main biopharmaceutical characteristics, which largely determines the bioequivalence of the drug, is the
solubility of the drug, which determines the possibility of creating a dosage form with an effective dose of the drug, the
kinetics of its release from the dosage form, speed and completeness of absorption [2].

The first step in the study of bioavailability is to determine the solubility or time of release of the drug from the dosage
form. It was found that the solubility test, to a first approximation, characterizes the bioavailability of the drug, since in
practice there is a very frequent correlation between the rate of dissolution and absorption. The main criterion for the
quality indicator of the newly developed dosage forms is the conduct of biopharmaceutical studies in the in vitro and in
vivo experiments. The study of the bioavailability of drugs, drugs or their dosage forms usually begins with in vitro
experiments, and ends with in vivo experiments with further investigation in a clinical setting [5,6,7].

General requirements for determining the dissolution rate were introduced in the United States Pharmacopeia (USP XIX)
back in 1970 and are retained in subsequent editions (USP XX-XXIII). In the last XXII1 edition of the US Pharmacopoeia,
the quality of more than 600 oral dosage forms of solid dosage forms is evaluated by individual dissolution tests. In 1983,
the dissolution article was introduced in the UK Pharmacopoeia (BP XIX), as well as in addition to the German
Pharmacopoeia (DAV X 1992), in the French, Japanese and European pharmacopeias. This indicator is also widely used
in regulatory documents of pharmaceutical companies. In 1985, the indicator “dissolution” was introduced in the second
volume of the Global Fund of the 11th edition (section of the general article “Tablets™), which made it possible to more
objectively evaluate the quality of solid dosage forms [2, 7].
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Dissolution in in vitro experiments is an important instrumental method for studying the biopharmaceutical quality of
drugs [1,2,3].

Given this circumstance, in the next series of experiments, we studied the rate of release of active substances from
“Dikomz” capsules. In this case, the generally accepted “Rotating Basket” method was used, which was included in the
Global Fund XI [4].

The aim of our research is to study the time of release of the active substance from Dikomz capsules in in vitro
experiments.

EXPERIMENTAL PART

Experimental studies of the bioavailability of the recommended drugs were carried out using the in vitro method. To study
the dissolution rate of drugs from tablets, powders, dragees, capsules and other solid dosage forms, such devices as a
“rotating basket” and a “rotating blade”, less commonly a “rotating flask” device, are used. The main method for assessing
the biopharmaceutical properties of drugs in in vitro experiments is the “Rotating Basket” method included in the Global
Fund XI. Therefore, to determine the rate of release of the active substance from the recommended capsules, the
experiments were carried out by this method [4, 7, 8].

It is known that when using the above method, various factors influence the release of active substances: the rotation speed
of the basket, the volume and pH of the solvent medium, etc.

This method (in vitro method), as mentioned above, is relatively simple to use. It should be noted that various factors, such
as: the auxiliary substances used, the volume and pH of the solvent, and the rotation speed of the basket, have an effect on
the release rate of the active substance.

To select the optimal pH value of the solvent, we used solvent media with different pH values.

As neutral, purified water, acidic - 0.1 N hydrochloric acid and alkaline - 0.1 N sodium hydroxide. Figure 1, 2 shows the
results of a study of the effect of pH of the solvent on the dissolution rate of Dikomz capsules.
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Fig. 1. The results of a study of the effect of pH of a solvent on dissolution rate of capsules “Dikomz” (diclofenac
sodium)

1-neutral medium (purified water)
2-acid medium (0.1 N HCI solution)
3-alkaline medium (0.1 N NaOH solution)
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Fig. 2. The results of a study of the effect of pH of a solvent on dissolution rate of capsules “Dikomz” (omeprazole)

1-neutral medium (purified water)

2-acid medium (0.1 N HCI solution)

3-alkaline medium (0.1 N NaOH solution)

In experimental studies, the volume of the solvent medium was standard - 1000 ml. Based on the results of
experiments to study the effect of pH on the dissolution rate of Dikomz capsules, we recommended the use of a neutral

medium, purified water, for further research.

Next, studies were conducted to determine the dependence of the process of transition of active substances from
tablets on the rotation speed of the basket. The tablets were dissolved at the following basket rotation speeds: 50, 100, 150,
200 rpm. Every 15 minutes from the start of the experiment, samples were taken to quantify the active substances that

transferred to the solvent medium.

Figure 3.4 shows the experimental results. From the obtained results it is seen that the release of the active
substance from the Dikomz capsules at various speeds of rotation of the basket occurs intensively.
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Fig. 3. Results of studying the influence of basket rotation speedon the intensity of the release of diclofenac sodium
from Dikomz capsules
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Fig. 4. Results of studying the influence of basket rotation speedthe intensity of the release of omeprazole from
capsules “Dikomz”

According to the data obtained, at a basket rotation speed of 50 rpm, the release of active substances from the encapsulated
dosage forms analyzed was less than 75%. Therefore, in diclofenac sodium capsules, this indicator turned out to be equal
to 69.7%, in omeprazole capsules - 68.9%.

The analysis results show that at a basket rotation speed of 100 rpm, the concentration of active substances that have
passed into the solution in 45 minutes is more than 75%, which meets the requirements of the Global Fund XI, which
proves that under such conditions, the kinetics of the release of the active substance according to the first-order equation is
observed.

Also, the results show that the dissolution rate of “Dikomz” capsules has a directly proportional relationship with
the speed of rotation of the basket.

Based on the foregoing, for further research on the quality of finished products from a biopharmaceutical point of view, it
is recommended that the basket rotate at 100 rpm, the volume of which is dissolved among 1000 ml.

In all cases of research it is necessary to maintain the temperature regime of 37+10°C.

The next stage of the study was devoted to experiments with recommended capsules stored for 6, 12 and 36 months. The
final stage of research on the development of dosage forms is the study of shelf life, the time during which this drug must
meet all the requirements of the FS or VFS. The following methods were used to establish the shelf life of the developed
capsules: the in vivo storage method (long-term studies) and the “accelerated aging” method [9, 10].

Studies by natural storage were carried out in laboratory rooms at a temperature of 22+20°C. The above qualitative and
quantitative indicators were determined every 6 months.

Research by the method of “accelerated aging” was carried out in accordance with the Interim Instructions for the work to
determine the shelf life of drugs based on the method of “Accelerated aging” at elevated temperature. The following
temperature conditions were used in this series of experiments: 600C. A study on the compliance of the recommended
dosage forms with the required standards was carried out every 11.5 (6 months) days.
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Determination of the constancy of qualitative and quantitative characteristics was carried out according to the methods
given in the scientific and technical documentation.

The stability of the developed drugs directly depends on the nature of the packaging material, so this issue is paid so much
attention.

Recommended research capsules were packaged in the following packaging materials:

1. blister packaging according to OST 64-074-91 from a polyvinyl chloride film in accordance with GOST
25250-88;

2. blister packaging according to OST 64-074-91 from aluminum foil printed varnished according to TU 48-21-
270-78;

3. cans of colorless glass melt type according to TU 13-7308001-477-85;
4. cans of sun-shielded glass melt type BDS-25 according to TU 64-228-84;

After the study time has elapsed, we determined all the qualitative and quantitative indicators and their
compliance with the requirements for GF XI, including bioavailability.

Studies were conducted above established conditions i.e. for further research on the quality of finished products
from a biopharmaceutical point of view, the basket rotation speed of 100 rpm was recommended according to the results
of the study, the volume of which was dissolved among 1000 ml

The quantitative content of diclofenac sodium and omeprazole was determined by spectrophotometric methods.
Before determining the quantitative content of diclofenac sodium and omeprazole, which passed into the dissolution
medium, the selected samples were filtered through a paper filter “blue tape". According to the data obtained, at a basket
rotation speed of 100 rpm, the release of active substances from the analyzed capsules in the studied periods was more
than 75% (89%, 96%, 90%, respectively), which meets the requirements of the Global Fund XI.

The results of the study after the expiration of six months are shown in figures 5, 6 and 7.
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Fig. 5. The solubility results of the active substances (after 6 months)
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Fig. 6. The solubility results of the active substances (after 12 months)
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Fig. 7. The solubility results of active substances (after 36 months)

From the data in Figs. 5,6 and 7 it can be seen that the study of shelf life with both natural and “accelerated”
aging methods, the above types of packaging ensure the stability of the quality characteristics of tablets, such as

appearance, authenticity, strength, disintegration, quantitative including and solubility is the content of the active
substance.

Thus, the selected composition and recommended technology of Dikomz capsules, as well as the packaging used,

ensure the stability of the capsules for 3 years both in studies using the “accelerated aging” method and during storage
under ordinary conditions.

CONCLUSIONS

1. Based on the results of studying the effect of pH on the dissolution rate of Dikomz capsules, it is
recommended that a neutral medium, purified water, be used for further studies.
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2. In the experiments, the volume of the solvent medium was set in an amount of 1000 ml, which was chosen
taking into account the sensitivity of the method for the quantitative determination of active substances developed by us.

3. Based on the data obtained, for further research on the quality of finished products from a biopharmaceutical
point of view, a basket rotation speed of 100 rpm is recommended.

4. As a result of the study, the selected composition and the recommended technology of Dikomz capsules, as
well as the packaging used, ensure the stability of the tablets for 3 years both in studies using the “accelerated aging”
method and during storage under ordinary conditions.
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