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The aim of the work. Studying the excipients influence on the process of wetting and granulation, mass loss, flowability
and bulk density of the compression mixture, the compressing process and the tablets appearance in order to develop
combined tablets based on Malva sylvestris flowers and Plantago lanceolata L. leaves dry extracts by method of wet
granulation.

Materials and Methods. The main active substances are dry extracts of Malva sylvestris flowers and Plantago lanceolata
leaves, 16 excipients — pharmaceutical factors. The tablets were obtained by the method of wet granulation. Investigation
of the influence of excipients on the flowability and bulk density of compression mixture were carried out in accordance
with the requirements of the State Pharmacopoeia.

Results and Discussion. In order to develop the composition and technology of tablets based on Malva sylvestris L.
and Plantago lanceolata L. dry extracts we had to select the optimal excipients: fillers, binders, disintegrants, moisture
regulators. To study the influence of four factors and their levels on the technological properties of the compression
mixture and the appearance of the tablets based on Malva sylvestris L. and Plantago lanceolata L. dry extracts, 4x4
Greek-Latin square was used. Thus, the technological properties were the best when such excipient were used: MCC
101 and MCC 102; plasdon K-25alcohol solution, polyplazdon XL-10, silicon dioxide colloidal anhydrous, neuselin UFL-2,
saccharose, and lactose monohydrate.

Conclusions. The influence of 4 qualitative factors on the compression mixture technological properties, the compressing
process and appearance of the tablets based on the Malva sylvestris L. and Plantago lanceolata L. dry extracts were
studied with using the mathematical planning of the experiment (4x4 Greek-Latin square). The excipients which showed
the best results of the studied parameters were selected for the further study at the development of the optimal composition
and technology of tablets based on Malva sylvestris L. and Plantago lanceolata L. dry extracts.

Key words: pharmaceutical factors; technological properties; compression mixture; tablets; extracts of Malva sylvestris
L. and Plantago lanceolata L.

Introduction. Today, medicines contained biologically
active substances of plant origin are very popular in
Ukraine. People are more confident in natural medicines
because they are characterized by fewer side effects
and high efficacy.

Plantago lanceolata L. has been used for treatment of
the respiratory system inflammatory diseases:
respiratory tract, bronchitis, tuberculosis, and pertussis
[2]. This area of application is determined by a wide
spectrum of pharmacological activity of this plant:
wound-healing, anti-inflammatory, analgesic,
antioxidant, mild antibacterial, immunomodulatory and
anti-ulcer [3, 4]. Plantain extracts have an expectorant
effect, contain mucus (polysaccharides) [5], which has a
softening and soothing effect on the mucous membrane
of the respiratory tract.

Flowers of Malva sylvestris L. contain up to 10 %
mucus. It is composed of I-rhamnose, d-galactose,
d-galacturonic acid, and d-glucuronic acid, and they also
contain flavonoids, phenolic acids, anthocyanosides,
anthocyanidin, tannins [10]. Extracts of flowers and
leaves of mallow (Malva sylvestris L.) are used at the
inflammatory diseases of the oral cavity and respiratory
tract, both in folk and traditional medicine [8, 9]. They
suppress the cough reflex at the level of the receptors
stimulation.

Mucinase mucus of Malva sylvestris L. and Plantago
lanceolata L. creates a protective layer on the mucous
membrane of the respiratory tract, thereby reducing the
irritation of the cough receptors located in this area,
facilitate respiration, and reduce the exhausting
unproductive cough [6, 8].

ISSN 2312-0967. Pharmaceutical review. 2017. Ne 4

41



dapmaneBTHYHA TeXHOJIOTis, 6iodapmartisa, romeonarisa
Pharmaceutical technology, bhiopharmacy, homeopathy

Therefore, the combination of Plantago lanceolata L.
leaves and Malva sylvestris flowers extracts in one
dosage form is rational for the development of the
composition and technology of tablets for the treatment
of cough and colds of the respiratory system.

The aim of the work. Studying the excipients
influence on the process of wetting and granulation,
mass loss, flowability and bulk density of the compression
mixture, the compressing process and the tablets
appearance in order to develop combined tablets based
on Malva sylvestris flowers and Plantago lanceolata L.
leaves dry extracts by method of wet granulation.

Materials and Methods. The main active substances
are dry extracts of Malva sylvestris flowers and Plantago
lanceolata leaves, 16 excipients — pharmaceutical
factors. The tablets were obtained by the method of wet
granulation. Investigation of the influence of excipients
on the flowability and bulk density of compression
mixture were carried out in accordance with the
requirements of the State Pharmacopoeia [1]. The
evaluation of wetting, granulation and compressing
processes and the tablets appearance were carried out
by a five-point scale. The mass loss at the wetting and
granulation was determined as a percentage.

Results and Discussion. Taking into account the
technological properties of Malva sylvestris L. and
Plantago lanceolata L. dry extracts, it was decided to
use the method of wet granulation for obtaining of tablets
based on these extracts. To develop composition and
technology of these tablets we had to select the optimal
excipients. The list of excipients (factors and their levels)
that were studied is given in Table 1.

The ratio of components per tablet was as follows:

Mixture of Malva sylvestris L.

and Plantago lanceolata L. dry extracts 33+ 1 %

Fillers (factor A) 54+1%

Disintegrants (factor B) 7+£05%

Moisture regulators (factor C) 5+£05%

Magnesium stearate 1+0.1%

The calculated amounts of Malva sylvestris L. flowers
and Plantago lanceolata L. leaves dry extracts were mixed.
After that excipients (moisture regulators (factors C),
disintegrants (factors B), and fillers (factors A)) were added.
The obtained mixture was wetted with the required amount
of binder solution (factors D) and granulated. After the
drying we carried out the dry granulation. The obtained
granulate was powdered with magnesium stearate and
compressed on a laboratory tablet press.

To study the influence of four factors and their levels
on the technological properties of the compression
mixture and the appearance of the tablets based on
Malva sylvestris L. and Plantago lanceolata L. dry
extracts 4x4 Greek-Latin square has been used [11].
The matrix of the experiment planning and results are
given in Table 2.

For statistical processing of the obtained results, the
dispersion analysis, four-factor experiment, was used.
In order to identify factors that have an influence on the
studied indicators, the Fisher test was calculated. If its
experimental value is more than tabular, factor is
meaningful.

Evaluation of the processes of wetting and granulation
(y,) was conducted on a 5-point scale according to the
following criteria:

— the mixture was homogeneous at the rubbing, the
processes of wetting and granulation passed without
complication, the lumps were not formed, the granules
were homogeneous — 5 points;

— the process of wetting and granulation passed
without complication, small lumps were easily rubbed —
4 points;

— the mixture became a viscose at the wetting, effort
were applied for the grinding, the granules were hard — 3
points;

Table 1. Pharmaceutical factors and their levels are studied at the creating of the tablets based on Malva sylvestris L.
and Plantago lanceolata L. dry extracts

disintegrants
b

1
2
3
4

Factors Factors levels
Factor A — a, — saccharose
fillers , — lactose monohydrate
, — micro crystalline cellulose (MCC) 101
, — micro crystalline cellulose (MCC) 102
Factor B — b, — potato starch

— polyplazdone XL-10
— sodium croscarmellose
b, — sodium carboxymethyl starch

c, — silicon dioxide colloidal anhydrous

Factor C — ¢, — light magnesium carbonate
moisture regulators )

¢, — neuselin US-2

¢, — neuselin UFL-2

Factor D —
binding substances
d

1
2
3
4

d, — 5 % starch solution

d, — 5 % methyl cellulose MC-15 solution

— 5 % hydroxypropylmethylcellulose alcohol solution (HPMC)
d, — 5 % plasdon K-25 alcohol solution
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Table 2. 4x4 Greek-Latin square and results of the investigation the influence of various groups of excipients on the
technological properties of the compression mixture and compressing process of the tablets based on the Malva
sylvestris L. and Plantago lanceolata L. dry extracts

Indicators (technological properties of the compression mixture and compressing
No Factors
process)
batch ; ; . . . .
AlB |CID |y, |V Y, | Y Yy 2 Yo | Ve [ Yo [V Yo | Y

1 a | b |c |d 2.0 15 798 | 785 | 588 | 581 | 0.75 | 074 | 5 | 5 | 3.0 25
2 a, |b, |c,|d, | 40 35 097 | 1.03 | 980 | 9.72 | 047 | 044 | 5 | 5 | 45 5.0
3 a, | b, |c,|d, 2.0 15 525 | 535 | 6.18 | 6.11 | 069 | 066 | 5 | 5 | 3.5 4.0
4 a, | b, |c,|d, 15 15 358 | 3.66 | 638 | 6.29 | 065 | 062 | 5 | 5 | 45 4.0
5 a, | b |c,|d 25 3.0 195 | 201 | 6.12 | 6.08 | 055 | 052 | 5 | 5 | 45 4.0
6 a,|b, |c |d, 2.0 25 367 | 358 | 569 | 561 | 062 | 059 | 5 | 5 | 4.0 45
7 a,|b, |c,|d, | 45 4.0 0.76 | 0.71 | 16.09 | 1598 | 049 | 046 | 3 | 2 | 35 3.0
8 a,|b, |c,|d 35 4.0 578 | 595 | 547 | 543 | 067 | 064 | 4 | 5 | 45 4.0
9 a, | b, |c,|d, | 45 4.0 0.35 | 0.31 | 3949 (3910 | 033 | 030 | 5 | 5| 35 4.0
10 a, | b, |c,|d 4.0 45 265 | 258 | 7.76 | 769 | 039 | 036 | 4 | 5 | 4.0 45
11 a, | b, |c |d 5.0 45 432 | 444 | 1159 | 1142 | 041 | 038 | 5 | 5 | 5.0 45
12 a, | b, |c,|d, 35 4.0 401 | 408 | 876 | 868 | 042 | 039 | 5 | 5| 4.0 45
13 a, | b, |c,|d, 4.0 35 390 | 382 | 832 | 825 | 041 | 038 | 5 | 5| 25 25
14 a, |b, |c,|d, | 45 5.0 263 | 279 | 1040 | 1029 | 043 | 040 | 5 | 5 | 45 4.0
15 a,|b, |c,|d 4.0 35 334 | 322 | 877 | 864 | 040 | 037 | 4 | 5| 3.0 3.0
16 a, |b, |c |d, | 40 45 0.42 | 0.46 | 30.66 | 30.52 | 0.38 | 035 | 5 | 4 | 4.0 45

Re_marks: y, iy, — processes of wetting and granulation of the first and second batches of experiments respectively,

points;

y,iy, —the mass loss at the wetting and granulation of the first and second batches of experiments respectively, %;

y, iy, —the granules flowability of the first and second batches of experiments respectively, sec/100 g;

y, 1y,' —the granules bulk density of the first and second batches of experiments respectively, g/cm?;

Yy, iy5 —the tablets compression process of the first and second batches of experiments respectively, points;

Yy, iy, —the tablets appearance of the first and second batches of experiments respectively, points.

— the wetted mixture was viscous, difficult to rub, the
obtained granules were hard, effort were applied for the
grinding — 2 points;

— the wetted mixture was very viscous, difficult to rub,
the obtained granules were hard, difficult to rub off — 1
point.

Also, the presence of the phenomenon of adhesion of
mixture to the mortar at the wetting was taken into
account at the estimation.

Obtained results were summed up and we found the
average value for each of the investigated factor levels.
It was necessary to determine which group of excipients
had the biggest influence on the process of granulation
and which excipients improved or complicated the
granulation process. To reflect their influence, we built
the ranging rows of the advantages in which qualitative
factors were placed in a sequence that depends on the
magnitude of their influence on the studied indicators.

Ranging row of the advantages for the influence of
qualitative factors on the wetting and granulation
processes (y,) is: A > D > res > B. Factor C was
statistically insignificant. The «res» sign indicates that
there is an interaction between the levels of the studied

factors — the influence of the one factor levels depends
on levels another factor.

The influence of the most significant factor A (fillers),
on the wetting and granulation processes of the
compression mixture contained Malva sylvestris L. and
Plantago lanceolata L. dry extracts is shown in Fig. 1.

As can be seen from the Fig. 1, the best processes of
wetting and granulation were when the fillers MCC 101
(4.25 points) and MCC 102 (4.12 points) were used.
These excipients had an advantage over lactose
monohydrate (3.25 points) and saccharose (2.18 points).

The ranging row of the advantages for binders is: 5 %
alcohol solution K-25 (4.12 points), 5 % alcohol solution
of HPMC (3.43 points), 5 % starch solution (3.37 points),
5 % solution of MC-15 (2.87 points).

The wetting and granulation processes of the
compression mixture were the best when polyplazdon
XL-10 was used as disintegrant (3.75 points). Sodium
croscarmellose (3.6 points), sodium carboxymethyl
starch (3.37 points) and potato starch (3.12 points) were
placed next in the ranging row of the advantages.

Mass loss of compression mixture is possible during
the technological stages of wetting and granulation.
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Fig.1. Fillers influence on the wetting and granulation processes of the compression mixture

Therefore, they are important for maintaining of the
content uniformity in the obtained tablets.

The ranging row of the advantages for the influence
of factors on the mass loss at the wetting and granulation
(y,) is: D > A > C > res > B. The effect of the most
significant factor D (binding substances) on mass loss at
the wetting and granulation processes is shown in Fig. 2.

The smallest mass loss during granulation was
obtained using 5 % alcohol solution of plasdon K-25
(0.62 %), which had advantage over 5 % alcoholic
solution of HPMC (3.17 %), 5 % solution of MC-15
(4.21 %) and 5 % starch solution (4.92 %).

Among the studied fillers, MCC 102 (2.57 %) and MCC
101 (2.83 %) provided the smallest mass loss at the
granulation. The indicated excipients had an advantage over
lactose monohydrate (3.05 %) and saccharose (4.46 %).

Moisture regulators silicon dioxide colloidal anhydrous
(2.57 %) and neuselin UFL-2 (2.71 %) equally influenced
on the mass loss at the wetting and granulation and they
had an advantage over neuselin US-2 (3.55 %) and light
magnesium carbonate (4.08 %).

The lowest mass loss at the wetting and granulation
was obtained using the polyplazdone XL-10 as
disintegrant (2.48 %), which had an advantage over
sodium croscarmellose (3.42 %), sodium carboxymethyl
starch (3.48 %), and potato starch (3.52 %).

The studied factors can be placed as follows: D > C >
B > res depend on the influence on the flowability of the
compression mixture (y,). The effect of the most
significant factor D (binders) on the compression mixture
flowability is shown in Fig. 3.

It has been established that the best flowability of the
compression mixture was when starch solution was
used as a binder (6.93 sec/100 g), which had an
advantage over MC-15 (7.20 sec/100 g), alcohol solution
of HPMC (8.57 sec/100 g) and solution of the K-25
(23.92 sec/100 g).

The effect of fillers on the compression mixture
flowability can be illustrated by the following ranging row
of the advantages: saccharose (7.02 sec/100 g), lactose
monohydrate  (8.31  sec/100 g), MCC 102
(14.48 sec/100 g), and MCC 101 (16.81 sec/100 g).

5

Mass loss, %
W

5% plasdon K-25 5%-HPMC solution

solution

5% starch solution

5% methyl
cellulose MC-15
solution

Fig. 2. Binders influence on the mass loss at the wetting and granulation processes of the compression mixture
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Fig. 3. Binders influence on the flowability of the compression mixture

The ranging row of the advantages for moisture
regulators depending on influence on the compression
mixture flowability is: silicon dioxide colloidal anhydrous
(8.32 sec/100 g), neuselin UFL-2 (9.60 sec/100 g), light
magnesium carbonate (13.4 sec/100 g), neuselin US-2
(15.31 sec/100 g).

The effect of disintegrant agents on the flowability of
the compression mixture has been studied. The best
flowability was at the using of the XL-10 (8.37 sec/100 g)
polyplazdone, which had advantage over sodium
croscarmellose (10.60 sec/100 g), sodium carboxymethyl
starch (12.77 sec/100 g) and potato starch (14.88 sec/g).

The influence of the studied factors on the bulk
density of the compression mixture is illustrates by the
following ranging row of the advantages: A>D>C >B
> res. The influence of the most significant factor A
(fillers) on the bulk density of the compression mixture is
shown in Fig. 4.

As can be seen from the Fig. 4, that the highest value
of the bulk density of the compression mixture was
obtained by saccharose introducing into the composition

of the compression mixture (0.625 g/cm?®), which had an
advantage over lactose monohydrate (0.562 g/cm?),
MCC 102 (0.377 g/cm®) and MCC 101 (0.375 g/cm?®).

Among the binders, starch solution (0.537 g/cm?)
provided the largest bulk density of the compression
mixture. The solution of MC-15 (0.525 g/cm?®) was next
in the ranging row of the advantages, after that alcohol
solution of HPMC (0.500 g/cm?) and alcohol solution of
plasdon K-25 (0.400 g/cm?®) were placed.

The influence of moisture regulators on the bulk
density of the compression mixture can be illustrated by
the following ranging row of the advantages: light
magnesium carbonate (0.525 g/cm?®), neuselin US-2
(0.475 g/lcm?®), neuselin UFL-2 (0.475 g/cm®), silicon
dioxide colloidal anhydrous (0.45 g/cm?).

The highest value of the bulk density of the
compression mixture was obtained using sodium
carboxymethyl starch as disintegrant agents (0.512 g/cm?3),
which had an advantage over potato starch (0.500 g/cm?d),
sodium croscarmellose (0.478 g/cm?®) and polyplazdone
XL-10 (0.462 g/cm?®).

0,6
0,5
0,4
0,3
0,2
0,1

0

Bulk density, g/cm3

5% starch solution

solution

5% methyl
cellulose MC-15

5% - HPMC
solution

5% plasdon K-25
solution

Fig. 4. Binders influence on the bulk density of the compression mixture
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Taking into account that the filling of tablets press
die with granules was appropriate in all batches, the
evaluation of the compressing process (y,) was carried
out only according to the mixture adhesion to the press
tool. For the evaluation of the compressing process
5-point scale was used according to the following
criteria:

— Tablets do not stick to punches, press tool was
clean — 5 points;

— Tablets do not stick to punches, press tool was
clean, and at the compression we can hear creak — 4
points;

— Tablets do not stick to the punches, but there is a
plaque on the punches, at the compression we can hear
creak — 3 points;

— Tablets stick to punches — 2 points.

The ranging row of the advantages for reflecting the
influence of studied factors on the process of the
compressing tablets based on Malva sylvestris L. and
Plantago lanceolata L. dry extractsis: D>A=B >C. The
influence of the most significant factor D (binders) on the
tablets compressing process is shown on Fig. 5.

Fig. 5 illustrates that the best tablets compression
process was performed with using the solution of MC-15
(5.0 points) and alcohol solution of HPMC (5.0 points),
which had an advantages over the starch solution (4.62
points) and the alcohol solution of the plasdon K-25
(4.25 points).

Among the studied fillers, saccharose (5.00 points)
had advantage over MCC 101 (4.87 points), MCC 102
(4.75 points) and lactose monohydrate (4.25 points).

The ranging row of the advantages for the disintegrant
agents depend on influence on the process of tablets
compressing is: potato starch (5.0 points), polyplazdone
XL-10 (4.87 points), sodium carboxymethyl starch (4.75
points), sodium croscarmellose (4.25 points).

The moisture regulators: colloidal anhydrous silicon
dioxide (4.87 points), light magnesium carbonate (4.87
points), neuselin US-2 (4.87 points) equally influenced

w O

)

£

g 4

w

v

g 3

o]

| =

o

w 2

£

A

o 1

| =

£

c O

v 5% methyl

cellulose MC-15
solution

on the process of tablets compressing and had an
advantage over neuselin ULF-2 (4.25 points).

The evaluation of the tablets appearance (y,) was
performed according to the quality of the tablets surface
and its color homogeneity with a 5-point scale, taking
into account the following criteria:

— the surface of the tablets had a good shine, the
edges of the tablet were equal and without defects — 5
points;

— the surface of the tablets had a slight shine, the
edges of the tablets were equal — 4 points;

— the surface of the tablets had a slight shine, but it
was not smooth — 3 points;

— the surface of the tablet had not a shine, there were
overdone — 2 points.

To assess the color of the tablet, the following criteria
were selected:

— Tablets had homogeneous color, no inclusions — 5
points;

— Tablets had homogeneous color,
inclusions — 4 points;

— Tablets had not homogeneous color, with inclusions
— 3 points;

— Tablets had non-uniform color, with inclusions — 2
points.

The results of the evaluation of the tablets appearance
and color were summed up and we found the average
value.

The influence of the studied factors on the tablets
appearance was as follows: B > D >A > C =res. The
effect of the most significant factor B (disintegrants) on
the tablets appearance is shown in Fig. 6.

Aranging row of the advantages for disintegrants due
to their effect on the tablets appearance is: polyplazdone
XL-10 (4.37), sodium carboxymethyl starch (4.25),
sodium croscarmellose (3.75), and potato starch (3.37).

The effect of binders on the tablets appearance is
illustrated by the following ranging row of the advantages:
5 % alcohol solution of HPMC (4.37 points), 5 % alcohol

with  small

5% HPMC solution 5% starch solution

5% plasdon K-25
solution

Fig. 5. Binders influence on the tablets compressing process
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Tablets appearance, points
N

Polyplazdone XL- Sodium
10 carboxymethyl
starch

Potato starch

Sodium
croscarmellose

Fig. 6. Disintegrants influence on the tablets appearance

solution of plasdon K-25 (4.00 points), 5 % solution of
MC-15 (3.75 points), 5 % solution of starch (3.62 points).

Among the studied fillers, MCC 101 (4.25 points)
provided the best tablets appearance, it had advantage
over lactose monohydrate (4.00 points), saccharose
(3.87 points), and MCC 102 (3.50 points).

The best tablets appearance we have got at the using
of silicon dioxide colloidal anhydrous as moisture
regulators (4.12 points); neuselin US-2 (4.00 points)
was next in the ranging row of the advantages; light
magnesium carbonate (4.00) had an advantage over
neuselin UFL-2 (3.62 points).

Conclusions:

1. The influence of 4 qualitative factors on the
compression mixture technological properties, the
compressing process and appearance of the tablets
based on the Malva sylvestris L. and Plantago

lanceolata L. dry extracts were studied with using the
mathematical planning of the experiment (4x4 Greek-
Latin square).

2. The ranging rows of the advantages for excipients
influence on the technological properties of the
compression mixture and compressing process of the
tablets based on Malva sylvestris L. and Plantago
lanceolata L. dry extracts were constructed. The
influence of 16 excipients on the process of wetting and
granulation, flowability and bulk density of the
compression mixture, compressing process and tablets
appearance were investigated. The excipients which
showed the best results of the studied parameters were
selected for the further study at the development of the
optimal composition and technology of tablets based on
Malva sylvestris L. and Plantago lanceolata L. dry
extracts.
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MeTa po60Tu. BMBYEHHA BNANBY AOMOMIKHUX PEYOBVH Ha MPOLEC 3BOSTIOXKEHHS Ta rpaHynsuii, BTpaty B Maci, TeKy4iCTb
i HacunHy rycTuHy macu Ans TabneTtyBaHHs, NpoLec NpecyBaHHSA Ta 30BHILLHIV BUMAL Tab/neTok 3 MEeTOoH POo3pobKu
HOBOro KOMOGIHOBAHOIO Tab/1eToBaHOro MiKapCbKoro 3aco6y Ha OCHOBI CYyXMX €KCTPakTiB KBITIB MasibBW /1iCOBOT i NUCTA
NOLOPOXHMKA NaHLLETO/IMCTOr0 METOAOM BOJIOrOi rpaHynsLil.

Martepianu i metoau. OCHOBHI [fjl04i PEYOBUHU — CyXi €KCTPaKTW 3 KBITIB MasibBW J1iCOBOI Ta JIMCTA NOAOPOXHMKA
NaHLeTonmMcToro, 16 A0NOMDKHUX PevyoBUH, siKi Bynn 3rpynoBaHi B 4 rpynu ghapmaueBTUUHUX hakTopiB. Tabnetku
OTPMMYB&J/IM METOAOM BOJIOrOi rpaHynauii. JocnifXeHHs BM/IMBY AOMNOMDKHI PEYOBUHM Ha Taki MOKa3HUKK, SIK TEKYYICTb i
HacCuMnHy rycTUHy Macu A1 TabreTyBaHHs, NPOBOANY BiANoBiAHO A0 BUMOr APY, 2 BuaaHHsA. OLHKY NpoLecy 3B0/I0XEHHSA
i rpaHynALii, Npouecy NpecyBaHHs | 30BHILLHLOIO BUIS4Y Tab/1eToK MPoBOAUN 3a N'ATUOANBHOM LWKasiow. BTpaty B maci
NPV 3BOJTOXEHHI Ta rpaHyNaLii BU3Havyann y BifcoTkax.
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Pe3ynbtatm W 0GroBOpPEeHHSA. BpaxoBykun pes3ynbraTt AOoCAimKEeHNX (dapMaKo-TEXHOMOMNYHUX B/IACTUBOCTEN CyXUX
€KCTPakKTiB MasibBM MIICOBOI i MOAOPOXHMKA NAHLETONMCTOro, A1 BUTOTOB/IEHHS TabNEeTOK GyN0 BMPILLEHO BMKOpPUCTATH
MEeTOA, BOMOroi rpaHynsauii. Ans uboro HeobxigHo nigiépatn cknag — pauioHasbHi AOMOMKHI PEYOBUHM | PO3po6UTH
TEXHO/IOri0 AaHOT NMiKapcbKoi hopmu. B cTaTTi HaBOAATLCS pe3ynbTatv AOCAIMKEHHST BNANBY Pi3HUX TPyn AOMOMDKHUX
PEYOBUH Ta IX NPEeACTaBHMKIB HA TEXHO/OTIYHI BTACTMBOCTI Macu Ansi TabneTyBaHHS i MPOLLEC NPeCcyBaHHs Mpu po3poobLi
Cknagy i TexHonorii TabneTok Ha OCHOBI €KCTPakTiB MasibBM /ICOBOI Ta MOAOPOXHMKA NTAHLLETO/IMCTOrO 3a 40MOMOro
MaTeMaTU4yHOro MnjiaHyBaHHS eKkcrnepumeHTy. Halikpalyi Bigryku 6y/n0 OoTpMMaHO Mpu BUKOPUCTaHHI TakMX AOMOMIXKHUX
PeYOBUH, sIK caxapo3sa, NnakTo3n MoHorigpat, MKL, 101 i 102, HeyceniH UFL-2, aepocun, po34nH nnasgoHy K-25.
BMCHOBKMW. 3a [ONOMOIOK HYOTUPUKAKTOPHOIO eKCNEPUMEHTY — FPEKO-NATUHCLKOTO KBagpaTy BCTAHOB/IEHO BMNB 4-X
SIKICHMX (DAKTOPIB HA OCHOBHI BNACTMBOCTI Macu A5 TabneTyBaHHs, NpoLec NpecyBaHHSA i 30BHILLHIA BUrIs4 TabneTok
Ha OCHOBI CyXUX €KCTPaKTIB MaslbB/ NiCOBOI Ta NOAOPOXHMKA NAHLETONNCTOrO0. Lie A03BONNTL 3BY3UTH KOO LOMOMIKHUX
PEYOBUH A/18 NOAA/IbLLOT PO3POGKN ONTUMA/ILHOIO CKady i TEXHONOTIT Tab/1eToK, BUKOPUCTAHHA SIKUX AacTb MOX/IUBICTb
oTpMMaTun TabneToBaHy NikapcbKy YOpMY i3 CTabisIbHMK NOKa3HNKaMu SIKOCTi B YMOBaxX MPOMMC/I0BOr0 BUPOOHMLITBA.

KntouoBi cnoBa: dpapmaueBTUYHi hakTopu; TEXHOMOTIYHI BIACTUBOCTI; Macu Ans TabnetyBaHHs; TabneTkn; eKCTpakTu
MasibBM NiCOBOT Ta NOAOPOXHMKA NAaHLETO/INCTOrO.

NCCNEAOBAHUE BNNAHNA PAPMALEBTUYECKUNX ®PAKTOPOB HA TEXHONMOTIMMYECKUE
CBOWCTBA MACCbI A/11 TABIETUPOBAHUSA N HEKOTOPBIE NMOKA3ATE/I KAYECTBA TAB/IETOK
HA OCHOBE CYXUX 9KCTPAKTOB MA/IbBbI IECHOW U MOA4OPOXHWKA NAHUETO/IMCTHOIO

C. fA. beneii!, T. A. N'powoBblii?, H. H. Beneii?

OO0 «TepHothapm»1, TepHoro/ib
'BY3 «TepHorosibekuli 20cydapcmaeHHbIl MeOUYUHCKUU yHUBepcumem umeHu U. S. Mlopbadesckoz2o M3
YKpauHbI»?

beley@tdmu.edu.ua

Lenb pa6oTbl. 3yuyeHne BNUSHUSA BCIOMOraTesibHbIX BELLECTB Ha NPOLECC YBAAXHEHUS 1 rpaHynsauun, notepto B Macce,
TEKYYECTb 1 HACbIMHYO MN/IOTHOCTbL Macchl 4151 Tab/IeTMPOBaHUS, NPOLECC NPECCOBaHNS U BHELLHWIA BUA, TaGNETOK C LiE/bIO
pa3paboTkn HOBONO KOMOGMHMPOBAHHOIO TabNeTMPOBAHHOIO JIEKAPCTBEHHOTO CPeACTBa Ha OCHOBE CYyXMX 3KCTPaKTOB
LiBETOB MaJ1bBbl /IECHOW M NIMCTLEB MOAOPOXHUKA NAHLETOIMCTHOTO METOAO0M B/IaXHON rpaHynsuum.

Matepuanbl u metogbl. OCHOBHble [AElCTBYOLME BELLeCTBA — CyXuMe 3KCTPakTbl U3 LBETOB MasibBbl JIECHOW W
NINCTbEB MOAOPOXHMKA NaHUETONNCTHOro, 16 BCnoMorartesibHbIX BELLECTB, KOTOpble Obl/iv CrpynnupoBaHbl B 4 rpynnbl
hapmaueBTUYeckMx (PakTopoB. TabneTkM nosyyanm MEeTOAOM BfaxHOW rpaHynsauun. lccnepoBaHne  BAWSHUSA
BCMoOMoOraresibHble BeLLecTBa Ha TakuMe nokasarenun, Kak TeKy4ecCTb 1 HaCbINHYH NJI0THOCTb Macchl A8 TabnetmpoBaHus
NpPOBOAWN B COOTBETCTBUM C TpeboBaHuaMU DY, 2 naganmsa. OLeHKy npoLecca YBNaxXHEeHUs 1 rpaHyisauum, npowlecca
NpeccoBaHns U BHELLHEro Buaa TabneTok NpoBOAUAM Mo NATUGasIbHON Lkane. [oTepto B Macce npu YBMAOXHEHUN U
rpaHysauun onpeaensanu B npoLeHTax.

PesynbraTtbl U 06GCYXAEHME. YunTbiBas pe3ynbTaTbl UCCEA0BaHHbIX (hapMako-TEXHOIOTMYECKMX CBOMCTB CYXMX
3KCTPAKTOB MaJibBbl JIECHO M MOAOPOXHUKA NAHLLETONIMCTHOrO, AJ/18 U3rOTOB/IEHUSI TAG/IETOK OIS0 PELLEHO UCMO/b30BaThL
METO/, BNaXHOW rpaHynsumun. a5 aToro Heo6xoAMMO NoAobpaTh CocTaB — pauyoHaslbHbIe BCOMOraTe/ibHble BELLECTBa
N paspaboTaTtb TEXHOIOTUK [aHHON fiekapcTBeHHOW hopMbl. B cTaTtbe npuBOAATCA pe3ynbTaTbl MCCefoBaHUs
B/IMSIHUSI Pa3/IMYHbIX TPYNM BCMOMOraTe/ibHbIX BELLECTB M UX NPeAcTaBUTENeil Ha TEXHOMOMMYeckne CBOWCTBA Macchl
AN TabnetTmpoBaHns 1 NPOLLEcC NpeccoBaHns nNpu paspaboTke cocTaBa Y TEXHONOMMM TabNneToK Ha OCHOBE SKCTPaKTOB
MaJsibBbl JIECHOI 1 NOAOPOXHMKA NAHLETOIMCTHOTO C NMOMOLLIbI0 MaTeEMaTUYECKOro NIaHUPOBaHNS 3KCNepumeHTa. Jlydiine
OT3bIBbl ObI/IM NOTYYEHbI MPU UCMO/Ib30BAHMMN TaknX BCNOMOraTesibHbIX BELLECTB, Kak caxapo3sa, s1aktoda, MKL, 101 n 102,
HeycenuH UFL-2, aspocun, pactsop niasgoH K-25.

BbiBogbl. C NMOMOLLBK YeTbIpeXakTOPHOro 3KCneprMeHTa — rPeKo-NaTUHCKOro KBajpara, YCTaHOB/IEHO BAUSHUE 4-X
KauyecCTBEHHbIX (DAKTOPOB Ha OCHOBHbIE CBOWCTBA MacChbl A/l Tab/neTMpoBaHUsl, MPOLECC MPEecCOoBaHWS W BHELUHWI
BWA, TABNETOK HA OCHOBE CyXMX 3KCTPaKTOB MasibBbl JIECHONM W MOAOPOXKHMKA NAHLETO/IMCTHOrO. DTO MO3BOSIUT CY3UTb
Kpyr BCTOMOraTe/ibHbIX BELecCTB A/ JasibHeliel pa3paboTky ONTUMasIbHOTO cOoCTaBa M TEXHOMOMMU Tab/eTok, YTo
NO3BO/IUT NOMYYUTb TabNETUPOBAHHYO IEKAPCTBEHHYIO POPMY CO CTabU/IbHLIMU NOKa3aTensiMy kayecTsa B YCNOBUAX
NPOMBILLSIEHHOTO NPOM3BOACTBA.

KntoueBble cnoBa: cpapmaueBqueCKme CbaKTOpr; TEXHOOrMYecke CBOMNCTBA; Macchl ana Ta6]'|eTVIpOBaHVIF|; TabneTku;
9KCTPaKTbl Ma/1bBbl IECHOW 1 NnoAOpPOXHMKa NaHUETO/TNCTHOIO.
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