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PHARMACOTECHNOLOGICAL STUDIES OF MODEL SAMPLES IN THE
DEVELOPMENT OF A COMPOSITION OF SOLID GASTROSOLUBLE
CAPSULES

© L. Vyshnevska, Ye. Bysaha, D. Soldatov

Mema: memoro nawioi pobomu 6yi0 excnepumenmanibhe o6IPYHMYEanHs GUOOPY OONOMINCHUX PEHOBUH V DO3-
pobyi ckiady meepoux ULYHKOBOPOIUUHHUX KANCYI, NPUSHAYEHUX OJisl IKYBAHHS 3AX60PIOGAHb ULTYHKOBOKUUL-
K08020 mpaxkmy.

Memoou: 3acmocosysanucs PapmakomexHoa0SIUHI Memoou 00CIONCEHHSL.

Pesyromamu. [Iposedeno 0ocniodncenss 3 po3pooKu cKiady ma mexHoaocii meepoux HeelamuHosUx ULyHKO80-
PO3UUHHUX KANCYI 13 CYXUM eKCIMPAKmoM nio YMOGHOIO HA36010 YPOXOAYM. Bueueno 6niug Husku OONOMIdCHUX
PEYOBUH Ma CYX020 eKCMPAKmy HA (apMaKomexHon02iyHi 81aCmMuocmi NOpoOuWKo8oi Macu 01 HANOBHEHHS
Kancyn 3a napamempamu 80J1020N02NUHAHHA, WIUHHOCMI ma Hacunuoi zycmunu. Bemarnoeneno onmumansui
CNiBBIOHOUIeHHS HANOBHIOBAYI8 MA KOB3HUX Peuo8uUH 00 akmueHoi gapmayesmuunoi cyocmanyii. Pospobneno
ONMUMATLHUL CKAAO KANCyl, wo micmsams 50 Me cyXoeo excmpaxmy YPOXOIYMYy md OONOMIJICHI PEYOSUHU 8
xinoxocmi 0,210 e (nakmosa y xinoxocmi 0,2074 2 ma maenito cmeapam — 0,026 2).

Ananiz mexHono2iYHUX napamempie Kancyi, GUEOMOBILEHUX HA OCHOBI pO3POONIeHOI KOMNO3UYii NoKaA3as, uwo 60-
Hu gionogioaroms eumozam epoicasnoi papmaxonei Yrpainu.

Bucnogxu: excnepumenmanvio 008e0eH0 OOYLIbHICMb GUKOPUCTNANHSA Y CKAAOT KANCYN 3 CYXUM eKCMPAKmMoM
VPOXOTYM KOMNJEKCY OONOMINCHUX peyosun nakmo3sa y kinbkocmi — 0,2048 2 ma maeniro cmeapam — 0,026 2 (na
OOHY Kancymny)

Knrouoei cnoea: sicenamunosi kancynu, ckiao, cyxuil eKCmpakm, O0NOMINCHI pedO8UHU, MEXHONO2IS, WTYHKOBO-

KUWKOBI 3AX60pPIOBAHRHA

1. Introduction

Despite the fact that on the global pharmaceutical
market every year there are several dozen innovative and
hundreds of generic drugs appearing, drug based on me-
dicinal plant raw materials (MPRMs) continue to make
up a significant share. Ukraine has not only favorable
climatic conditions and a great variety of flora, but also a
long history of the use of medicinal plant material. Cura-
tive properties of MPRMs have long been used in tradi-
tional and folk medicine, combining them with other
methods of treatment.

Medicines are a disperse system consisting of ac-
tive pharmaceutical ingredients and various auxiliary
substances, each of which performs its tasks: active
pharmaceutical ingredients provide a certain therapeutic
effect, form-forming substances — the formation of a
certain dosage form; substances that optimize the carry-
ing out of technological processes provide the possibility
of obtaining a pharmaceutical preparation that preserves
the planned therapeutic function and other properties
within the prescribed time.

Solid gelatin capsules provide a sufficient degree of
tightness of the contents and stability of the medicinal
product during their long-term storage, preventing the loss
of volatile substances and the destruction of labile ingredi-
ents under the influence of adverse environmental condi-
tions (oxygen air, humidity, direct sunlight, temperature).
An important positive feature of capsules is the ability to
fill them with powders of different physical and chemical
properties, simplicity of technology and the absence of
influence of factors associated with the technological fea-
tures of the process of production of certain dosage forms

(for example, local increase in temperature and pressure
when pouring powder mixture or granulate) [1, 2].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

In the manufacture of capsules, as a dosage
form, one of the important parameters is the fluidity of
the capsule mass, which ensures the precision of the
dosage and the continuity of the capsule filling ma-
chine. To improve fluidity, auxiliary substances are
added to the capsule mass: sliding (antifriction), lubri-
cating, fillers, rinsers, moisture regulators (talc, aero-
sil, magnesium stearate, magnesium carbonate basic,
carboxymethyl cellulose sodium salt, lactose, glucose,
sucrose, etc.) [3, 4].

Taking into account the above, the definition of
auxiliary substances and their optimal concentration is
one of the approaches to solving the problem of uniform
dosage of capsule mass in a capsule [4, 5].

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

For several decades, scientific scientists such as
M. V. Steinhart, E. E. Borzunov, M. A. Kazarinov,
N. M. Asmolov, V. V. Nikityk and others engaged in
scientific research in this direction. With the advent of
new auxiliary substances, modern capsule filling ma-
chines, the problem of the development of technological
mixtures (capsule masses) and today remains relevant for
both new and generic drugs [6, 7].
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4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The main requirement for capsules, as dosage
forms, is homogeneity. According to the requirements of
the SPHU for capsules, homogeneous content, mass,
dosage units are tested. Homogeneity, in the first place,
depends on the fluidity of the mass for encapsulation.
The active substance of the capsules being developed is
the total plant dry extract. Dry plant extracts are usually
hygroscopic substances, have a tendency to form lumps
and stick together, and as amorphous powders of the
structure, have low volatility. The surface of the small
particles of the substance is uneven, therefore between
them the conditions for friction are created [8—11].

5. Formulation of goals (tasks) of Article

The aim of the work was to provide an experi-
mental substantiation of the choice of auxiliary substanc-
es in the development of solid stomach-soluble capsules
for the treatment of diseases of the gastrointestinal tract.

6. Statement of the basic material of the study
(methods and objects) with the justification of the results

In the production of capsules, an important factor
is the particle size distribution of powder, which has a
significant effect on its fluidity, and as a consequence,
affects the quality indices of the received technological
mass, on the indicators of homogeneity of the dosage and
other qualitative characteristics of the finished dosage
form. The granulometric composition of the dry extract is
given in Table 1.

As can be seen from the data of Table 1, the dry
extract has a particle size that is close to the size of the
filler particles (lactose), which will help obtain a homo-
geneous mixture of capsular mass without the use of
granulation.

The introduction of auxiliary substances, in par-
ticular rupture agents, fillers, sliding and antifriction
substances into the mass for encapsulation, is a neces-
sary adjunct to improve its pharmaco-technological
parameters.

Table 1
The fractional composition of the urocholum, dry extract
Fractions
Parameters lessthan | 09 018 mm | 0.18-025mm | 0.25-0355mm | Mo than
0.09 mm 0.355 mm
Mass fraction, g 4.940 6.850 7.920 - -
Share of fraction, % 24.7 34.25 39.6 — —

To modern auxiliary substances there are the re-
quirements for not having a toxic effect, to provide the
necessary pharmacological action of a medicinal sub-
stance taking into account its pharmacokinetics, not to
interact with the active pharmaceutical ingredient and
technological equipment, be technological, do not show
negative influence on the organoleptic properties of me-
dicinal products (taste, smell, color, etc.), have a chemi-
cal and bacterial purity (do not exceed the norms estab-
lished for certain drugs), be stable, economically afford-
able, etc.

When design the composition and technology of
the drug, usually used excipients that are widely used in
pharmaceutical practice and permitted for medical use.
These fillers (lactose, magnesium carbonate), to improve
the flow to the capsule mass add talc, aerosil, to facilitate
the release of subpressed capsule mass from the dosage
device using lubricants (magnesium stearate), moisture
regulators are designed to reduce the absorption of mois-
ture by dry extract (magnesium carbonate, etc).

To select the optimal composition of auxiliary
substances for developed capsules, taking into account
the moisture content of dry extract, which was 4.16 %,
we received the following compositions (Table 2).

The capsule mass should have sufficient fluidity
for the normal operation of the dispensing device, which
depends to a large extent on the design of the dispensing
device. Typically, the fluidity of the capsule mass greater
than 4 g / s is sufficient. A mixture for filling capsules
was obtained as follows. The components were sieved
and weighed. The laboratory mixer with a rotational
speed of 45-60 min was charged with lactose and dry
extract, stirred to obtain a homogeneous mass, and then
sliding and / or antifriction substances were added in
accordance with the composition and again stirred for
10—15 minutes.

Investigation of mass fluidity for encapsulation
was carried out according to the method 2.9.16 of SPHU
(vibration test method) [6]. The results of the study are
presented in the Table 3.

Table 2
Composition of model capsules of urocholum
No Ingredient Composition per capsule, mg
) F1 F3 F4 F5
1 Dry extract in terms of 0.0500 0.05 0.0500 0.0500 0,0500
dry basis
2 Lactose 0.2100 0.2074 0.2061 0.2022 0,1970
3 Magnesium stearate — 0.0026 — — —
4 Aerosil — — — 0,013
5 Talc — — 0.0039 0.0078 -
Total: 0,2600 0.2600 0.2600 0.2600 0.2600
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Table 3
Fluidity of model samples of capsule masses
. . . No. of sample
Indicator, dimension o > 3 Fa s
Fluidity, g/ s 1.44 1.26 1.18 1.00 0.82
Bulk density, g / ml 0.695 0.654 0.679 0.670 0.524
Bulk density after shrinkage, g / ml 0.850 0.833 0.860 0.860 0.653
Loss in mass after drying, % 1.09 1.27 1.22 1.32 1.35

As can be seen from the data in Tab. 3, none of
the composition ensures sufficient mass of the mass
necessary for the continuous operation of the capsule
machine and the accuracy of the dosage of medicinal
substances. The addition of excipients did not improve
fluidity, and somewhat even worsened it. Based on the
results of our studies, we decided to change lactose

with flow rate 1.52 g/sec to lactose with the flow rate
6.0 g/s.

The above-mentioned technology prepares
model samples of capsules of the following composi-
tion (Table 4). The results of studies of capsule mass of
manufactured model models using lactose 80 mesh are
given in Table 5.

Table 4
Composition of model specimens of capsules using lactose 80 mesh
No Ingredient Composition per one capsule, mg
) F1* F2* F3* F4* F5*
1 Dry extract in terms of 0.0500 0.0500 0.0500 0.0500 0,0500
dry basis
2 Lactose 80 mesh 0.2100 0.2074 0.2061 0.2022 0,1970
3 Magnesium stearate - 0.0026 - - -
4 Aerosil — - — — 0,013
5 Talc — — 0.0039 0.0078 -
Total: 0,2600 0.2600 0.2600 0.2600 0.2600
Table 5
Results of research of model samples of capsules with lactose 80 mesh
Indicator, dimension No. of composition
’ F1* F2* F3* F4* F5*
Fluidity, g/s 5,04 4,58 4,58 5,04 2,39
Bulk density, g/ml 0,678 0,680 0,690 0,741 0,541
Bulk density after shrinkage, 0,800 0,800 0,800 0,833 0,656
g/ml
Loss in mass after drying, % 1,36 1,76 0,93 0,81 1,05

As can be seen from the data in Tab. 5, when us-

7. Conclusions

from the conducted research

ing as a lactose 80 mesh filler, the introduction of talc in
the amount of 1.5 % (composition F3*) instead of mag-
nesium stearate (composition F2*) does not change the
fluidity index. An increase in the amount of talc of up to
3 % (F4*) compared to 1.5 % (F3*) increases fluidity,
but not significantly.

The introduction of an aerosil (composition F5%)
worsens this parameter, the value of the bulk density
decreases.

So, F2* containing a magnesium stearate lubricant
for the normal operation of the dispenser, has sufficient
fluidity and bulk density for dosage of the capsule mass
of the urocholum in capsule No. 2.

and prospects for further development of this field

1. The choice of dosage form — solid gastrosoluble
capsules intended for the treatment of diseases of the
gastrointestinal tract is substantiated.

2. The influence of a number of auxiliary sub-
stances on the pharmaco-technological parameters of
capsules with dry extract — urocholum was studied. The
optimal proportions of excipients to the active pharma-
ceutical substance are established. The optimal composi-
tion of capsules containing 50 mg dry extract of urocho-
lum and auxiliary substances in the amount of 0.210 g
(lactose, the fluidity of which is 6.0 g /s — 0.2048 g and
magnesium stearate — 0.026 g) is developed.
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