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Summary: technological parameters manufacturing of capsules containing Lady’s Bedstraw’s herbs lipophilic complex
(Galium verum L.) have been substantiated, namely, conditions, mixing sequence, temperature mode and so on. The
water absorption kinetics of different composition powder mixtures has been studied. The expediency of using lactose
as a diluent has been confirmed experimentally, that allowed us to obtain practically non-absorbent capsule mass
containing Lady’s Bedstraw’s herbs lipophilic complex. On the basis of these studies, the manufacturing technology of

capsules codenamed “Galiver” has been developed.
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Introduction. The herbs are an inexhaustible
source for searching the bioactive substances (BAS),
which are widely used in therapy of various diseases.
Herbal medicinal products (HMP) [4, 20] remain
actual even in the times of scientific and technological
advance due to variety of advantages. In the view
of pharmaceutical technology, the production of
medicinal preparations based on HMP has certain
difficulties that is connected with a duration of
multistage processes, and strict demands as for their
quality [16, 23, 24]. However, it is an uncontestable
fact that, in case of following such demands, HMP
can be successfully used for the treatment of diseases,
for which the usage of synthetic ones is ineffective
and unjustified from a pharmacoeconomic point of
view [11].

Currently, in Ukraine, the data on HMP domestic
market share is quite arguable and ambiguous,
however, the gradual growth of their quantity is
observed. The detailed researches as for the overall
dynamics of HMP market were not carried out,
although data on some pharmacotherapeutic groups
is known [1, 3, 8,9, 11, 17, 19]. When taking the above-
mentioned into account, it is possible to conclude that
the usage of HMP is quite actual, and their research
requires the efforts of different specialists.

The successful HMP competition in the market of
Ukraine depends on a great number of factors, the
one of which is their appropriate pharmaceutical
development. The confirmation of the evidence-
based approach to herbal medicinal products
development is multistage and many-sided study of
maximal number of factors, which together form
their quality [10, 15]. The modern conception of
new HMP creation requires following the strict
conditions of the appropriate practices system [16].
Thus, the usage of modern scientific and technical

achievements in the herbal medicinal products
technology is actual and well grounded.

The achievements of a great number of
researches from different countries, and the
experience of the usage of the mentioned herb in
folk medicine were the premise of the development
of new HMP on basis of Lady’s Bedstraw (Galium
verum L.) [5, 14, 18, 21]. Nevertheless, at the time
of submitting the article in press, we did not find
any reference to oral dosage form creation in the
form of hard capsules.

Thus, the goal of the given work is the
development of the technology of encapsulated
HMP, which contains the Lady’s Bedstraw herb
lipophilic complex (LBLC), received by means of
extraction of mentioned raw material by liquefied
difluorochloromethane [13].

The methods of research. The original
substance was LBLC, which further was mixed with
excipients with the aim of receiving free-flowing
powder mixture. Based on the previous researches
[22], we received the powder mixtures, the fillers
of which were potato starch, lactose with particles
size of 180 microns (80 mesh) and their combination
in a ratio of 50/50. In order to provide the necessary
flowability of model mixtures, the addition of aerosil
took place. For carrying out the researches, 10
samples, which possessed satisfactory flow
properties, were selected.

The LBLC was added in the form of a solution in
methylene chloride (1:6 wt.) at the rate of 6,06 mg
of standardized LBLC per capsule that corresponds
to the average effective dose, established during
previous researches.

The capsular fillers were prepared in a laboratory
mixer with the stirrer rotational speed of 45-60 rpm.
The part of a filler, riddled through the sieve Ne 355
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according to SFU, was placed in a laboratory mixer
and then the calculated number of aerosil was
added. Thereafter, we added the solution of LBLC,
and continued mixing until a homogenous, uniformly
colored mass was obtained, then we added the
remnants of a filler and continued mixing again
during 10-15 minutes. The obtained mass was dried
in a vacuum oven at a temperature of 40+2°C.

During carrying out the researches of pharmaco-
technological indicators of capsular fillers, the
pharmacopoeial methods were used.

The absorbability of capsular fillers was
determined by the sample mass growth in percent
in relation to the initial mass of a weigh, which was
placed in desiccator with purified water, where
100% humidity was maintained. The received data
was used for construction of a moisture absorption
kinetics graphically.

The results and their discussion.

The moisture absorption kinetics is represented
in Fig. 1, A and 1, B. On the 10" day, a mould
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appeared on the researched samples (Fig. 1, B).
That is why the further researches on absorbability
determination were not carried out any more, and
there the experiment was discontinued.

As it can be seen from data in Fig. 1, A and 1, B,
the greatest influence on absorbability is caused by
the nature of diluent and aerosil content. The moisture
absorption of samples increases in the series of
diluents: lactose — lactose and starch potato mixture
(50/50) - potato starch. During the dilution of LBLC
with diluent, the decrease of absorbability is observed.

The capsular fillers on lactose basis with addition
of 4% aerosil possess absorbability, which is almost
28 times less than one of analogous fillers on basis
of lactose and potato starch mixture, and almost 33
times less than one of a mixture on potato starch
basis. The low moisture absorption of LBLC mixtures
with lactose and aerosil makes it possible to
conclude that such mixtures will be more stable
during the capsules production process and their
further storage.
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Fig. 1. The absorbability of capsular fillers from LBLC (A — samples, which contain LBLC, lactose (L) and
aerosil (A) in various ratios; B — samples, which contain LBLC, the mixture of lactose and potato starch (50/50) (L/
PS) or potato starch (PS) and aerosil (A) in various ratios).
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At the same time, the increase of aerosil content
in researched samples led to the increase of humidity
growth. The similar regularity also took place in
works [2, 6, 7]. Thus, the composition of capsular
filler, which contain lactose 80 and LBLC in the ratio
of 18:1 and 3,5 % of aerosil, was selected.

The technological process of obtaining capsules
from LBLC consists of the stage of auxiliary works;
the main technological process stage; the stage of
packing, marking and shipment of finished products
to a warehouse. The research results were used
during the development of technological instruction
of the capsules production from LBLC and were
included to pharmaceutical drug development.

The production of the developed capsules under
the conventional name «Galiver» consists of four
stages of main technological process and three
stages of packing, which are briefly described below.
The critical parameters and critical stages, indicators,
which are directly controlled and which concern
the production control, are shown in Fig. 2.

The stage 1. The raw material preparation

The raw material for preparation is subject to
incoming control. After passing the incoming control,
the raw material is delivered to the area with a help
of a transport trolleys.

In the vessel, the calculated amount of lactose is
weighed, and then it is aseptically transferred to a
vibrating sieve with sieve mesh size of 0,355 mm.
The sifting is gathered in a sterile polythene bag
and then it is transferred to the stage 8.

The calculated amount of aerosil is weighed in a
dry vessel and quantitatively transferred to a
separate clean sealed vessel. Thereafter, aerosil is
transferred to the stage 3.

The stage 2. LBLC dissolution

With the aim of the obtained LBLC standardization,
it is necessary to carry out its dilution with a
calculated amount of methylene chloride on basis
of the results of the analysis of the quantitative
content of BAS.

After receiving the positive conclusion from
Quality Control Department (QCD) laboratories as
for the LBLC indicators, its weighed amount is placed
into reactor, where the calculated quantity of
methylene chloride is flowed by gravity from a
dosimeter. The solution of LBLC is mixed by
compressed air flow for 5 minutes, and then it is
poured out by gravity into a vessel and weighed
on the scales. The obtained solution is hermetically
sealed and transferred to the stage 3.

The stage 3. The obtaining mass for capsulation

The mixing of ingredients is carried out in mixing-
type dryer of SYH-100 type, which consists of frame,
electric drive, vessel with a cover and planetary stirrer.

The part of sifted lactose and aerosil from the
first stage are loaded into the mixer. The calculated

amount of a solution of LBLC in methylene chloride
(1:6 wt.) is picked out from a vessel into a glassware
and is poured into a mixer, and then a cover is
hermetically closed and a stirrer is switched on. In 5
minutes after starting the mixing, the warm water,
having temperature of 40-427?C, is supplied to a
mixer envelope, and the cold water — to heat
exchangers pipes. The methylene chloride, which
has condensed in heat exchanger, is poured out to
a dosimeter by gravity.

The mixing is carried out during 15 minutes.
Thereafter, the mixer is switched off and the
remnants of lactose are loaded. The mixer is switched
on and a mass is mixed for another 15 minutes, and
then the mixer is switched off, the valves of heat
exchanger are blocked, the vacuum is supplied to
the mixer and the remnants of a solvent are distilled
from a powder mixture.

In 15 minutes of vacuumization, the sample of a
powder is taken and transferred to QCD laboratory
for researching the technological parameters and
for analysis of residual content of a solvent. In case
if the content of methylene chloride in a powder
exceeds 0,05 %, the additional distillation should
take place.

The prepared powder mixture is unloaded from
the mixer into the vessel and then it is transferred to
the stage 4.

The stage 4. The capsules filling

The hard gelatin capsules Ne 4 are filled with a
powder mixture from the third stage on a machine
of the type LZ/64 Zanazi (ltaly).

The process of capsules filling on a machine
includes 8 operations: capsules supply to matrix
socket, opening of empty capsules, placing the
capsules according to the target level, volumetric
dosing, rejection, closing the capsules with a cover,
extrusion of filled capsules and their dedusting.

After carrying out the capsules filling with a mass
for capsulation, the necessary amount of capsules
for conducting the ongoing check of their quality is
selected. After a positive conclusion from QCD
laboratory, the filled conditioned capsules are
transferred in a vessel to the stage 5.

The stage 5. The packing into blisters

The capsules «Galiver» are loaded from a vessel
to a bin of automatic blistering machine of the type
KDB-120, which is equipped with electronic
counting device, and 10-capsules packing in blister
packs is realized. After carrying out the random visual
check, the blisters with capsules are transferred to
the stage 6.

The stage 6. The blisters packing into cartons

At this stage, 2-blister packing with capsules and
instruction for medical use into cartons takes place.
The packed production is subject to full analysis
according to methodics, described in QCM. When
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Fig. 2. The technological scheme of «Galiver» capsules production.
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receiving the positive results of the analysis, the
cartons with blisters are transferred to the stage 7.

The stage 7. The cartons packing into boxes

For hand packing, the cartons packing into boxes
from corrugated cardboard is carried out on the table,
the packing list is put in, a group label is attached and
then the boxes are sealed up with a sealing tape and
transferred to the quarantine store, and then to the
finished products warehouse. The series of finished
products is formed in view of one load of the mixer.

Conclusions.

The research of technological properties of
capsular fillers containing freon extract of Lady’s
Bedstraw herb was conducted.
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PO3POBKA TEXHONOrII TBEPAUX KANCYN I3 NIINODIIbHUM KOMMNJIEKCOM TPABU
NIAMAPEHHUKA CMPABXXHbOI'O

A. B. MNpockouunno, B. I'. Aem’aHeHko, . B. OJem’aHeHko, C. B. BpeycoBa

HavujioHanbHWi hapmaleBTUYHWE YHIBEpCUTET, XapKiB

Pe3lome: 0OrpyHTOBAHO TEXHOJOTiYHI NapamMeTpu BUPOOHMLTBA Kancyn i3 NinodibHUM KOMMNAEKCOM Tpaswu
niAMapeHHnka cnpaexHboro (Galium verum L.), a came: yMOBU, NOCNIAOBHICTb 3MiLLYBAHHS, TEMNEPATYPHUIA PEXMM
Towo. JocnigxeHo KiHETUKY BONOrOnOrfMHAHHA MOPOLUKOBUX CYMIlLEN pPi3HOro cknany. EkcnepumeHtanbHo
NiaTBEPOKEHY AOUINBHICTb BUKOPUCTAHHS NAKTO3U 9K AWIIOEHTY, WO A03BOANA0 OTPUMATU MPAKTUYHO HEFIrPOCKOMIYHY
KancynbHy Macy i3 ninodinbHMM KOMMAEKCOM TPpasu nigMapeHHnKa cnpaeBXxHbOro. Ha niacrasi npoBeaeHux A0CnioKeHb
pO3p06NEHO TEXHONOri0 BUPOOHULTBA Kancyn nig, yMOBHOI Ha3BoW «[anisep».

KntouoBi cnoBa: nigmapeHHuk cnpaexHiii (Galium verum L.), kancynu, ninodinbHMiA KOMMAEKC, TEXHOJOTiA, TEXHONOrYHa
cxema BMpPOOHMLTBA.

PA3PABOTKA TEXHOJIOI'MX TBEPAbIX KAMNCYJ1 C JINNO®PUJIbHbIM KOMIMJIEKCOM TPABbDI
NMOAMAPEHHUKA HACTOALLEIO

A. B. Mpockounno, B. I'. AembaHeHKo, . B. AembaHeHko, C. B. BpeycoBa

HavumoHanbHbIN hapmMaLeBTUHECKNI YHUBEPCUTET, XapbKoB

Pe3lome: 060CHOBaHbI TEXHOJIOTMYECKME MapamMeTpbl MPOM3BOACTBA Kancysl ¢ AMnoduibHbIM KOMMIEKCOM TPaBbl
nogMapeHHuka Hactosiero (Galium verum L.), a UMEHHO: yCnoBuMs, NOCNen0BaTENbHOCTb CMELUMBAHMWS, TEMNEPATYPHbIA
pexum u T. a. iccnenosaHa KMHETUKA BRAronorioLeH1s MOPOLLKOBbLIX CMECEN PasfIMYHOrO COCTaBa. OKCNEPUMEHTANILHO
noaTBepXxaeHa uenecoobpasHOCTb MCMONb30BAHNS NaKTO3bl B KAYECTBE AWIOEHTA, 4TO MO3BOJUIO MOYYUTb
NPaKTUY4ECKN HEMMIPOCKOMMUYHYIO KanCyJibHYO MacCy, COLEPXALLYIO NMNOMUIbHBIA KOMMIEKC TPasbl NOAMapEeHHMKa
HacTosiLero. Ha ocHoBaHUM NPOBEAEHHLIX MCCeA0BaHUi Oblna pa3paboTaHa TEXHONOMMS NPOU3BOACTBA KarncyJs noj,
YCNOBHbLIM Ha3BaHneM «[anveep».

KnioueBble cnoBa: nogmapeHHuk HacToawwmi (Galium verum L.), kancynbl, MMNOMUAbLHbIA KOMMNEKC, TEXHONOMUg,
TEXHONOrn4yeckasa cxema nponu3BoaCcTBa.
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