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SUBSTANTIATION OF PRODUCTION TECHNOLOGY OF TABLETS
“AP-HELMIN”

K. Semchenko, L. Vyshnevska, le. Gladukh, A. Sichkar

Mema. Memoro danoi pobomu € 06IpYHMY6aHHs MEXHONL02IT 6Uc0moseieHHs mabiemok «All-eenvminy ma écma-
HOGIIEHHSL MOJNCIUBUX KDUMUYHUX NAPAMEMPIE UPOOHUYO20 NPOYeC).

Mamepianu ma memoou. Y npoyeci npogedents 00CHi0NCEHb BUKOPUCTNOBYBANU MAKI 00 €Kmu K Cymiu Yu-
cmux cyocmanyii anbben0azon ma npaukéanmen y cniggionouienti (1:4), mabremrxosa maca ma 3pasku mao-
JIlemoK-s0ep Ha ix 0cHOGL. ¥V pobomi uKopucmosyseanu 3a2aibHONPUUHAME QI3UKO-XIMIYHI ma apmMakomexuo-
noeiuni memoou [epoicasnoi papmaxonei’ Ykpainu, a came npogoounu oyiHKy 306HIUHb020 8U2IA0Y, QIi3UUHUX
napamempig, HACUNHOL 2yCMUHU, NOKAZHUKA CIMUCIUBOCME, MEKYHOCH, CULU PO30AGTIO8AHHS, GUSHAUEHHSL Ce-
PeOHbOI Macu, 0OHOPIOHOCMI Macu, CMIKoCcmi 00 po30A808aHH A Yacy PO3NAOAHHS.

Pesynvmamu. ExcnepumenmanbHo 6CMAHOSUIU, WO CyMil OilOYUX PeHOBUH MAE He3a008LIbHY MEKYUiCmb, WO
8KA3Y€E HA HEODOXIOHICMb Y8edeHHs cmadii 80102020 ePAHYIIO8AHHA NPU PO3POOYI MEXHON02TT MAONEeMOK 3 HUMU.
Cmaodiio 801102020 2panyI08ants NPOBOOUIY i3 000ABAHHAM MAKUX OONOMINCHUX PEHOBUH SIK KPOXMALb KVKY-
pyoszsHuil, yemonoza mikpoxpucmaniuna 101 (MKI]-101) ma nosioon (v euensnoi 10 %-2o pozuuny).
Hocnioacenns 4x 3paskie mabaemxo6oi Macu 00360AUNU BCIMAHOBUMU HAUOITbUL PAYIOHATLHULL CKAAO OJis YMEO-
peHHsi mabnemox-sadep — 3pazok Ne 4. 3pasku 3a cknadom Ne 4 senaroms coborw mabremku-10pa 0in02o Koabo-
DYV, OOHOPIOHI, 6e3 CKOMI8 I MpiuyuH, ma 3a CMIUKICmI0 00 po30asI08AHHs MA YaCOM PO3NAOAHHS 8I0N0GI0AMb
sumozam [PV (96 N ma 8 x6 27 cex, 6i0nosiono).

Hacmynnum emanom oocniodcenns 6Oyna pospodka 3aeanvHoi mexuonocii npueomyeannsa mabiemox «All-
eenvminy. Jlist 300e3neuents HANeHCHUX CHOJNCUBHUX XAPAKMEPUCTUK G6el CMAOJil0 HAHECeHHS NOKPUMMS
niiekogoro obononkoro Opadry 11 ®YS-1-7027 White («Colorcon») 6inoeo koavopy.

Bucnoexu. Ha ocnogi ompumanux pe3yismamie CKIdo0eHO MEXHON02IUHY CXeMy GUPOOHUYMSEA 3 YPAXYEaHHIM

KPUMUYHUX NAPAMempie ma NPoSHO308AHUX MeMO0i6 KOHMPOIIO HA PI3HUX CMAJIAX
Knwuoei cnosa: mexnonoeis, mabnemku, npomucenbMinmui npenapamu
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1. Introduction

Helminthiasis of the digestive system is a socially
significant problem that is relevant to many countries in
the world. Active migration of the population, including
for tourism purposes, contributes to the spread of atypical
pathogens of this group of diseases.

In Europe, it is believed that one in three people
have helminth disease. The incidence of helminthiasis
increases significantly in the autumn months (this is
related to the life cycle of most pathogens and the return
of children to children's collectives) [1].

In Ukraine parasitic diseases, including helmin-
thiasis of the digestive system, are recognized as a na-
tionwide problem due to the high level of their spread
(the incidence of helminthiasis is equal to the incidence
of SARS and ARI combined) and the degree of economic
losses in their treatment [2]. In our country, the most
recorded cases are related to enterobiasis, ascariasis and
trichocephalosis: respectively, 458.5:138.01:21.4 cases
per 100 thousand people. According to random studies,
the prevalence of children with parasitosis is: 8.5 % of
children who attend preschools; 11 % of students; 20 %
of boarding school children with part-time and 100 %

4

with full-time stay; 6.9 % of preschool children (up to
7 years old) [3].

For the most part, the symptoms of helminthiasis
are so non-specific and varied that often the affected are
not even aware of their condition.

In 75.3 % of cases, helminthiasis is accompa-
nied by disorders of the gastrointestinal system: pain
in the right hypochondrium, nausea, impaired appetite,
dyspeptic phenomena, decreased acidity of gastric
juice, etc. [4].

The existing range of anthelmintic drugs in
Ukraine does not fully meet the needs of the population.
Thus, as of February 5, 2020, there are no drugs of the
group P02B (drugs used for trematodoses) in the State
Register of Medicinal Products, which complicates the
treatment of some groups of helminthiasis of the diges-
tive system, in particular, intestinal cestodes [5].

In view of the above, the development of the
newest domestic drugs for the treatment of helminthiasis
is an urgent task of pharmacy. We offered a drug con-
taining albendazole and praziquantel in the ratio (1:4) as
active ingredients in the dosage form tablets under the
conditional name “AP-helmin” [6, 7].
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The aim of the research. The aim of this work
was to substantiate the technology of production of tab-
lets “AP-helmin” and to establish the possible critical
parameters, in accordance with the requirements of the
Guidelines 42-3.1:2004 “Guidelines for quality. Medi-
cines. Pharmaceutical Development”.

2. Planning (methodology) of theresearch

To meet the said purpose, we have identified the
following tasks of the study:

—to study the physicochemical properties of a
mixture of active pharmaceutical ingredients;

—to establish the need for the introduction of an
additional technological stage of wet granulation;

—to investigate the properties of tablet mass of
different composition and to choose the most rational for
further development of the tablet-core;

—to reason the rational technology of obtaining
tablets-cores of the selected composition and method of
coating them,;

—to develop the technological scheme of produc-
tion of “AP-helmin” tablets, to establish the critical pa-
rameters of production and to forecast the possible types
of quality control at different stages of production.

3. Materials and methods

The objects of the study were a mixture of sub-
stances albendazole and praziquantel (1:4), tablet mass
and tablet core samples based on them.

Pharmacotechnological parameters of the mixture
of substances, tablet mass and obtained samples of tablet
cores were studied in the development and justification
of the production technology of “AP-helmin” tablets.
The studies were carried out in accordance with the re-
quirements of the State Pharmacopoeia of Ukraine
(SPhU) by conventional methods [8].

4. Results of theresearch

The first step in the development of “AP-helmin”
tablet technology was to study the technological parame-
ters of the mixture of substances albendazole and pra-
ziquantel (1:4) (Table 1).

As can be seen from the results in Table 1, the
mixture of active substances albendazole and praziquan-
tel in the ratio (1:4) has poor flowability (according to
the flowability scale of SPhU 2.1, Table 2.9.36.-2), indi-
cating the need to introduce the stage of granulation in
the development of technology tablets with these sub-
stances.

The methods of dry and wet granulation were in-
vestigated. During dry granulation, a strong dispersion of
the mass and its sticking to the technological parts of the
equipment were observed, while using the wet granula-
tion method, the resulting mass had satisfactory techno-
logical characteristics.

Table 1
Technological properties of substances albendazole and
praziquantel (1:4) mixture

Indicator Value

Bulk density before shrinkage, g/ml 0.32
Bulk density after shrinkage, g/ml 0.46
Compressibility index 30.77
Hausner ratio 1.44
Flowability, g/sec 1.190
Keomp 0.086
Force of crushing, N 141

The wet granulation step was carried out with the
addition of such excipients as corn starch, microcrystal-
line cellulose 101 (MCC-101) and povidone (as a 10 %
solution).

The choice of excipients was carried out on the
basis of well-known data on the technology of tablets,
and also the economic affordability of these substances
was taken into account.

Corn starch acts as a filler and loosening agent,
giving the tablet mass of the necessary physical and
chemical properties.

MCC-101 is used in the composition of tablet
masses for wet granulation and in the amount of 5-20 %
contributes to the rapid adsorption and uniform distribu-
tion of moisture, improving the efficiency of drying the
tablet mass and improve the mechanical characteristics of
the finished tablets [9, 10].

As a binder and wetting agent, povidone was used
in the form of a 10 % solution at a standard concentration
in the tablet mass of not more than 5 %.

Granulation was performed by wetting the tablet
mass with 10 % solution of povidone, the formation of
granules, drying the granules at a temperature of
50.042.0 °C for 2 h.

The obtained granules were dusted with magnesi-
um stearate, which acts as an antifriction agent, in the
amount of 1 %.

The composition of the samples of tablets-cores
obtained by the above technology are given in Table 2.

Table 2
Composition of tablets-cores
Ingredient Content, mass. %
Sample 1 Sample 2 Sample 3 Sample 4
Mlxture of albendazole and pra- 62.5 62.5 62.5 62.5
ziquantel (1:4)
Corn starch 25 24 23.5 23
MCC-101 8.5 8.5 8,5 8.5
Povidone 3 4 4.5 5
Magnesium stearate 1 1 1 1
Total: 100.0 100.0 100.0 100.0
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According to the results of the studies in
Table 2, the tablet mass of sample 1 is not sufficiently
moist, that is, the formation of the granules will be
impossible. Tablets-cores of tablet masses 2 and 3
have chips and cracks, which indicates their poor
quality. The tablets-cores of sample 4 were homoge-

neous, which is why we conducted further studies
with them.

The results of pharmaco-technological stud-
ies of tablets-cores of sample 4 are given in Table 3.
Studies were conducted in five series of sample
tablets.

Table 3

The results of the study of the quality of tablets-cores of sample 4

. Requirements of
Indicator (SPhU method) Value SPhU

Appearance Tablets oblong white, homogeneous, without chips Responds

(SPhU 2.0, pp. 1121-1125) and cracks p

Length 19 mm (oblong)
Physical parameter: Width 8 mm —
ysical parameters Height 6 mm
Rib height 3 mm
Average mass, g 0.80+0.0032 -
Uniformity of mass, %
(SPhU 2.0, 2.9.5) 4.1 Responds
Resistance to crushing, N
(SPhU 2.0, 2.9.8) 96+0.02 Responds
Disintegration (SPhU 2.0, 2.9.1), 8 min 27418 sec Responds
average

Friability (SPhU 2.0, 2.9.7), % 0.7+0.03 Responds

As can be seen from the results of the studies in
Table3, model sample 4 is a white core tablet, homoge-
neous, free from chips and cracks, and with a resistance
to crushing and disintegration time, meet the require-
ments of SPhU (96 N and 8 min 27 sec, respectively).

The technology of production of tablets of the se-
lected composition was developed taking into account
the physicochemical and pharmacotechnological proper-
ties of active pharmaceutical ingredients. Critical stages
and critical parameters of production, as well as predict-
ed methods of control in the production process, were
determined during the development of stages of the tech-
nological process [11, 12].

In order to ensure proper consumer characteristics
(including the correction of the bitter taste of active sub-
stances and facilitating swallowing of the tablet due to
smoothing of the roughness of the tablet and the sliding

effect) and protect selected active pharmaceutical ingre-
dients from environmental influences, a white coat
Opadry II ®YS-1-7027 White (“Colorcon”) was intro-
duced. The indicated coating was used in the form of a
2 % suspension applied to the surface of the core tablets
(with the use of laboratory equipment Unilab-05-TJ BWI
Huttlin GmbH).

Based on the researches, the technological scheme of
production of “AP-helmin” tablets was developed (Fig. 1).

We identified the critical parameters of each stage
of the manufacturing process of tablets, which can affect
the quality of the finished product, reproducibility of
production technology, including various series, and
functional characteristics.

The obtained series of tablets according to the
proposed technology is stored for the purpose of deter-
mining the shelf life of the drug.
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Raw materials

Mixture of substances albendazole and
praziquantel (1:4), corn starch,
microsritical-101 cellulose, povidone,
magnesium stearate, Opadry II white

Mixture of substances albendazole and
praziquantel (1:4), corn starch,
microsritical-101 cellulose, povidone

Control in the production process

St. 1.Weighing and
sieving < The diameter of the sieve cells
Vibrating sieve, scales Control of raw material weighing
Homogeneity and purity control
St. 2. Wet gram.llatlon Time and temperature of drying the
Granulator mixer, |€— -
shelf type dryer

Granulate, magnesium stearate

Opadry II white, water purified

Tablets-cores, suspension of film
coating

Unpacked tablets, PVC film, foil

Packs, instructions for medical use

Boxes, group labels

St. 3. Powdering of The dura.tion of mixing the mass, the
granuls < diameter of the sieves
Mixer Intermediate control
St. 4. Obtaining Press options
tablets-cores < Intermediate control
Tablet press Quality control of tablets-cores
St. 5-_ Prepar fation of Control of purified water measuring
film coat_lng < Mixing time, agitator speed
suspension The homogeneity of the suspension
Mixer
The distance between the nozzles and
St. 6. Applying film the mass of the core tablets
coating to tablets- < The average weight of the coated
cores tablets
Reactor Intermediate control
Control the number of coated tablets
Temperature of adhesive roller and
St. 7. Packing tablets preheating plates
into blisters Cell filling with tablets, marking
Blister packing (correctness and clarity of series
machine number, expiration date), tightness
\l/ and appearance
St. 8. Packaging of
blistersinto packs Completeness of blisters in a pack,
Automatic machine for correctness of labeling
packing blister packs
St. 9. Packaging of . .
packsinto boxes |€— Quantity of packs in the box
Packing table
\4
Quarantine storage < Control of the finished product
war ehouse

Fig. 1. Technological scheme of production of tablets “AP-helminth”

5. Discussion
The results show that the physicochemical
properties of the selected active pharmaceutical in-
gredients do not provide the proper flow characteris-
tics. Therefore, it is advisable to introduce into the
process the stage of wet granulation.

It is advisable to carry out the stage of wet granu-
lation with the addition of such excipients as corn starch,
MCC-101 and povidone (in the form of a 10 % solution).
The number of selected excipients is experimentally
justified. Physical parameters, average mass, uniformity
of mass, resistance to crushing and disintegration time




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne2(24) 2020

were determined for the tablets-cores of the selected
composition.

To ensure the proper consumer characteristics of
“AP-helmin” tablets, a coating step with the Opadry II
®YS-1-7027 White (“Colorcon”) white film coat was
introduced.

Thus, the technological scheme for the production
of “AP-helmin” tablets has 9 main stages.

Study limitations. The studies conducted are
based on the development of tablet technology in the
laboratory conditions and do not fully reflect the possible
risks of manufacturing this dosage form under industrial
conditions. The critical parameters of quality control in
the manufacturing process are described as predicted and
require confirmatory research.

The prospects for the further research. The arti-
cle describes the reasoning of the production of “AP-
helmin” tablets and identifies the critical stages of the
production process and the possible critical control param-

eters in the production process. The next stage of research
is the testing of technology in the conditions of small-scale
production, clarification of critical parameters of the pro-
duction process and quality control, adaptation of technol-
ogy to the conditions of industrial production.

6. Conclusions

The production technology of “AP-helmin” tab-
lets based on the mixture of substances albendazole and
praziquantel in the ratio (1:4) is substantiated and the
rational introduction of the technological stage of wet
granulation of the tablet mass is proved.

The technological scheme of production of “AP-
helminth” tablets was presented.

Critical parameters of technological process and
quality control in the production process are determined.
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