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Abstract: acne is a chronic skin disease with a complex multifactorial pathogenesis, which is
widespread and requires a long-term combination therapy. Local application of drugs is the standard
method of treating acne. One of the drugs for external use, which is recommended by dermatologists-
cosmetologists, is a solution for shaking or suspension that is extemporaneously manufactured and
contains chloramphenicol, ichthyol, menthol, talc, zinc oxide, and ethanol. The disadvantages of
suspensions are their instability during storage, the need for constant shaking before use. This can often
lead to a violation of the ratio of active pharmaceutical ingredients and, accordingly, their dosage, as
well as inconvenience during use. To improve the stability of this drug, it is advisable to increase the
viscosity of the system by changing the dosage form: prepare a gel from a suspension. The research
work is devoted to the research on the development of the composition of a cosmetic product in the
form of a gel, which was obtained on the basis of the component composition of an extemporaneously
manufactured medicinal product in the form of a shake-up solution, which is used topically for the
treatment of acne. The composition was developed using triethanol amine as a neutralizer and two
brands of gelling agents — carbomers Carbopol 974 P and Carbopol 980, which are most often
used as gelling agents in the production of gels. In the research work, when obtaining a cosmetic
product in the form of a gel using two brands of carbomer, the optimal amount of triethanolamine was
determined, on which the pH value of the gel and its structural and rheological properties depended.
Also, during the experiment, 6 series of studied samples of the cosmetic product were obtained, which
contained gelling agents in three different concentrations (1%, 1.5% and 2%) in order to select the
most optimal one, which would ensure sedimentation resistance and uniformity of the gel dosage
during its application. We investigated such indicators of the obtained samples of the cosmetic product
as homogeneity and dispersion using the microscopy method, pH value potentiometrically, colloidal
stability by centrifugation and viscosity using a rotational viscometer. Their consumer characteristics
were also studied, which concerned the quality of application, distribution and sensation on the skin
that remained after applying the studied samples to its surface, namely: tightness, moisturization,
stickiness or cooling. Series 2 of the studied cosmetic product, which includes 1.5% of carbomer of the
Carbopol 974 P brand, had the best pharmaco-technological properties and consumer characteristics.
It had the appearance of a homogeneous mass of mousse consistency, which was easily applied and
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evenly distributed on the surface of the skin, while not tightening it or drying it, leaving a feeling of
moisture and cooling on it. It had a pH value of 7.0 and a viscosity of 13782 mPas.

Keywords: Acne Vulgaris; Carbomer [Supplementary Concept]; Cosmetics; Suspensions; Skin

Diseases; extemporaneous gel, gelling agents, soft dosage form.

Introduction

Acne is a quite common polymorphic
inflammatory skin disease (hair follicles and
sebaceous glands), which most often manifests
itself on the face (in 99% of cases), on the
neck (60%) and chest (15%) [1]. According to
statistics, about 80% of the population aged 12
to 25 years and 30-40% of people over 25 years
of age suffer from acne [2, 3, 4, 5]. Acne
significantly affects the psycho-emotional sphere
of the patient, his social adaptation and social
status, which indicates the relevance of this
problem and the need to create new and improve
existing medicines (drugs) for the treatment and
prevention of this disease.

The standard of acne treatment is topical
therapy [1], which uses both industrially
produced drugs [3, 6] and drugs manufactured
in pharmacies. A shake-up mixture in the form
of an extemporaneous suspension containing
chloramphenicol, ichthyol, menthol, talc, zinc
oxide and ethanol is one of the drugs that is often
prescribed by dermatologists-cosmetologists for
the topical treatment of acne. Suspensions are
complex or microheterogeneous systems with a
liquid dispersion medium in which one or more
fine powdered active pharmaceutical ingredients
(APIs), which are not dissolved in the dispersion
medium, are distributed [7].

This product contains a combination of
active pharmaceutical ingredients with well-
studied medical uses and has been traditionally
manufactured extemporaneously for over
30 years. It remains a popular choice among
dermatologists because of its comprehensive
composition and proven efficacy. It is also a
suitable prescription for patients who cannot use
retinoids in acne treatment.

Aim

To conduct research on the development
of a cosmetic product in a soft dosage form
based on the component composition of an
extemporaneous suspension for the treatment

of acne, to determine the optimal brand and
concentration of carbomer and the amount of
triethanolamine for its neutralization, which will
provide the best quality indicators and consumer
characteristics of the developed cosmetic
product.

Materials and methods

A cosmetic product in a soft dosage form
based on an extemporaneous suspension for
the treatment of acne was selected for the
study. Two brands of carbomers: Carbopol
974 P and Carbopol 980 NF as gelling agents,
and triethanolamine as neutralizator have been
studied at the development of the gel. The quality
indicators of the obtained cosmetic product and
its consumer characteristics were studied in
order to determine the optimal brand of carbopol
and its concentration, as well as the amount of
triethanolamine required for its neutralization,
which will provide the best properties of the gel-
like product.

Results and discussion

The main goal in the manufacture of complex
dosage forms is to obtain a homogeneous
system — a uniform distribution of components,
which is achieved by grinding and mixing, as well
as stability during use and storage by selecting
special excipients, such as bases, emulsifiers and
gelling agents [7, 8, 9]. To develop a cosmetic
product in a soft dosage form for the treatment
of acne, we took as a basis the component
composition of the API of the extemporaneous
shaking solution in the form of a suspension,
which contains the following components:

Ichthyol 1,50 mg
Menthol 0,02 mg
Levomycetin 7,00 mg
Zinc oxide 7,00 mg
Talc 7,00 mg
Ethanol 70% 50,0 mg
Purified water 80,0 mg

This medicinal cosmetic product is a coarse
suspension, which has its disadvantages, namely:
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rapid settling of undissolved substances, which
can complicate the dosing of API, so it must be
shaken before each use. Also, the inconvenience
of using is the need to use a cotton pad or gauze
napkin to apply to the skin in the presence of a
large amount of liquid. A cotton pad or gauze
napkin absorbs a significant amount of a liquid
phase with each selection for application,
and this leads to a change in the composition
of the medicinal cosmetic product during its
use, and after a while there is almost no liquid
phase left, which completely changes the ratio
of components in the suspension. Also, when
applying this product to the skin of the face,
visible spots and lumps of insoluble powdered
API remain on it.

To increase the stability of this product during
use and for the convenience of its application, as
well as to improve its consumer characteristics,
its aqueous dispersion medium has to be changed
to gel-like. For this, it was necessary to select the
brand and concentration of the gelling agent, as
well as the amount of triethanolamine needed for
neutralization.

As a gelling agent, two grades of carbomers
were chosen: Carbopol 974 P and Carbopol 980
NF, which are high molecular weight polymers
of acrylic acid chemically cross-linked with
polyalkenyl alcohols or divinyl glycol. They
are characterized by high relative viscosity,
short flow, and high suspension's ability [10].
Both grades are used for the production of gels
for external use. The main difference between
the above polymers is related to the type of
substituent, the density of cross-linking, and the
presence of hydrophobic comonomers. When
using carbomer grades Carbopol® 980 NF and
Carbopol® 974P NF, transparent gels and stable
suspensions are formed upon neutralization.
They are compatible with a wide range of active
ingredients and other excipients.

During the study, 6 series were obtained using
a gel base: three based on the Carbopol 974 P
brand with different gelling agent concentrations
(1, 1.5 and 2%), and three based on the
Carbopol 980 NF brand also with gelling agent
concentrations of 1, 1.5 and 2%. Triethanolamine
was used to neutralize the carbomer, the amount
of which was determined experimentally, since
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the maximum viscosity is achieved in a neutral
environment and the pH value of the gel should
be within 5.0-7.0.

Triethanolamine was added to the gel
dropwise with constant stirring, and the pH
value was measured using a potentiometer
(State Pharmacopoeia of Ukraine, 2.0., Vol. 1,
p. 2.2.3) [11]. The results of the study are given
in Table 1.1.

Table 1.1 — Results of the study of the pH
value of gel bases with different brands and
concentrations of carbomer after neutralization
with triethanolamine.

Carbomer o
Ne grades C,%| yl y2 y3
1 | Carbopol 974 P 1,0 19 | 0,80 | 5,40
2 | Carbopol 974 P 1,5 22 10,92 | 5,56
3 | Carbopol 974 P 2,0 30 | 1,26 | 5,52
4 | Carbopol 980NF | 1,0 | 20 | 0,84 | 5,88
5 | Carbopol 980 NF | 1,5 27 | 1,13 | 5,06
6 | Carbopol 980 NF | 2,0 34 | 1,43 | 4,95
Note: C — the concentration of carbomer, %;
y1 — the number of drops of triethanolamine;
y2 — the mass of tricthanolamine, g,
y3 — the pH value of the gel base.
The experimental data shows that as

carbomer concentration increases, the amount
of triethanolamine required for neutralization
increases.

After preparing gel with satisfactory tech-
nological properties, a cosmetic product was
prepared on a gel basis using the following
technology. In ethanol solution menthol and
chloramphenicol were dissolved. Zinc oxide and
talc were dispersed in a mortar and mixed with
alcohol solution using a pestle until homogeneity
was achieved, then added Ichthyol last. The
mixture of active pharmaceutical ingredients
ground to homogeneity was carefully added in
portions to gel base with constant stirring [7, 12,
13].

We received 6 series of cosmetic products
for which a number of studies were conducted,
including their appearance, pH value, colloidal
stability, rheological properties (viscosity), and
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homogeneity. Consumer characteristics that have
been investigated include ease of application and
uniform distribution of the cosmetic product on
the surface while applying it, and the sensation
of tightness, dryness, or hydration on the skin
after application [9, 11, 13-15]. The results of the
study are given in Table 1.2.

We determined the pH value of the studied
samples of the received cosmetic product, since
the APIs added to the gel base could cause a
shift in the pH value. The pH value of the skin,
which ranges from 3 to 7, is the primary factor
in choosing cosmetic preparations. The pH of
acne patients' skin was found to shift towards
an alkaline pH in 89.5% of patients according to
literature data [3].

Therefore, we considered the best series of
the studied cosmetic product to be the one whose
pH [9, 11] value shifted the least to the alkaline
side, i.e. series 2; the following were series 1
and series 6, the worst in terms of this indicator
were series 3 and 4. But, in general, all series fall
within the range of 6.5-7.5 in terms of pH value
[3].

An OPn-3 centrifuge was used to determine
colloidal stability. The study was conducted at a
centrifuge speed of 6000 rpm for 5 min and was
visually evaluated on a 5-point system.

The best series was considered to be the one
where the liquid layer separated from the mass
was the smallest (5 points), while the worst was 1
point. It was determined that series 6 is the most
stable, followed by series 5, and lastly series 2.
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The worst stability was observed for series 4.
Series 3 is not significantly better than it in terms
of colloidal stability.

The next stage of our research was the study
of rheological indicators, namely viscosity,
which was carried out using a MYR VR 3000
rotational viscometer. The tests were carried out
atatemperature of (20 +0.5) °C. A sample weight
of about 150 g in measuring cups was placed in a
thermostat. The required test temperature was set
to (20 £ 0.5) °C and maintained for 20 minutes.

After that, the required rotor (depending
on the viscosity of the sample) and its rotation
speed were set on the rotational viscometer, and
the viscosity was measured. The obtained values
were expressed in mPa-s [8, 9, 11].

Series 1, 3, and 4 are characterized by a
heterogeneous structure and low viscosity. The
6th series is considered the most acceptable
viscosity and has optimal rheological properties.
Series 5 and 2 are ranked second and third in
terms of viscosity.

Volunteers were used to conduct consumer
characteristics studies, where a small amount of
each series sample was applied to the skin surface
and subjective sensations were described. The
assessment of the product was done on a five-point
scale, which included ease of application, even
distribution, absence of tightness and dryness of
the skin, and a feeling of skin hydration.

Series 1: easy to apply (5 points), evenly
distributed (5 points), does not tighten or dry the
skin (5 points). Series 2: easy to apply (5 points),

Table 1.2 — Results of a study of the effect of the brand and concentration of the gelling
agent on the properties of a soft dosage form based on an extemporaneous suspension
for the treatment of acne.

Ne | Carbomer grades C, % yl y2 y3 y4 y5 y6
1 | Carbopol 974 P 1,0 7,16 3 2890 5 5 5
2 | Carbopol 974 P 1,5 7,00 4 13782 5 5 5
3 | Carbopol 974 P 2,0 7,36 2 7830 5 4 5
4 | Carbopol 980 NF 1,0 7,33 1 2963 5 4 5
5 | Carbopol 980 NF 1,5 7,24 4,5 14950 5 5 5
6 | Carbopol 980 NF 2,0 7,18 5 33900 4 4 3

Note: C — concentration of gelling agent, %; y1 — pH value; y2 — colloidal stability, score (1-5);
y3 — viscosity, mPas; y4 — ease of application, score; y5 — uniform distribution during application, score;
y6 — subjective sensations on the skin after application, score.
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evenly distributed (5 points), does not tighten or
dry, but on the contrary — moisturizes the skin
(5 points). Series 3: easy to apply (5 points),
after distribution, traces remain on the skin
(4 points), does not tighten or dry the skin
(5 points). Series 4: easy to apply (5 points),
evenly distributed after a while (4 points), does
not tighten or dry the skin, moisturizing effect
(5 points). Series 5: easy to apply (5 points),
evenly distributed (5 points), does not tighten or
dry the skin (5 points). Series 6: harder to apply
(4 points), harder to distribute (4 points), tightens
the skin (3 points).

So, according to consumer characteristics,
series 1, 2 and 5 were recognized as the best;
according to colloidal stability, the series of
the studied cosmetic products can be placed in
descending order: 6, 5, 2, 1, 3 and 4; according to
rheological characteristics, series 6 was the best,
series 2 and 5 also had an acceptable viscosity
value; series 2 had the closest pH value to neutral.

To study the homogeneity and dispersion of
the obtained cosmetic products, the microscopy
method was used using the Levenhuk Rainbow

a

b

ISSN 2786-6661
eISSN 2786-667X

2L NG Amethyst microscope. Photographs of
cosmetic product (C) samples were obtained at 3
magnifications, namely at x4, at x10 and at x40,
which were visually evaluated [15].

Photographs of samples of 6 series are shown
in Fig. 1.1-1.6.

Figure 1.1 depicts photographs of sample
series 1 of the cosmetic product being studied,
which exhibit heterogeneity, a characteristic of
suspensions.

However, at a magnification of «x 4» it is
visible that the particles of the dispersed phase
are collected in large conglomerates, there are
also single coarse particles, which are already
more clearly visible at a magnification of «x
10». The dispersed phase is observed as a loose
mass and single needle-shaped crystals at 40x
magnification.

Fig. 1.2 shows photographs of a sample of
series 2 of the studied cosmetic product, which
show the homogeneity of the studied agent, the
dispersed phase is finely dispersed and evenly
distributed throughout the entire field of the
microscope, which is very clearly visible at a

C

Figure 1.1 — Photographs of a sample of cosmetic product series 1 (based on 1% Carbopol 974 P), obtained
at different magnifications: a — x4, b — x10, ¢ — x40.

a

b

C

Figure 1.2 — Photographs of a sample of cosmetic product series 2 (based on 1.5% Carbopol 974 P),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.
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magnification of «x 4». At a magnification of «x
10» single, slightly larger particles are visible,
which are distributed evenly. In the photo at
a magnification of «x 40» the studied agent
has the appearance of a finely dispersed, loose
homogeneous mass.

Fig. 1.3 shows photographs of a sample of
series 3 of the studied compacted concrete. At
a magnification of «x 4», the sample is homo-
geneous, with isolated larger particles, but com-
pacted.

More dense conglomerates can be observed at
amagnification of «x 10», also here large particles
are more clearly visible. At a magnification of
«x 40» — this is a loose mass with fuzzy edges of
the dispersed phase.

Photographs of a sample of series 4 of the
studied cosmetic product are shown in Fig. 1.4.
From the photos, it can be concluded that this
series is quite dense at all magnifications. This
sample is homogeneous with the inclusion of
single large particles of regular shape. At a
magnification of «x 40» a loose inhomogeneous
dispersed phase without clear contours is visible.

a
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Fig. 1.5 shows photographs of a sample
of series 5 of the studied cosmetic product,
which show its density, and a significant
number of large-crystalline particles and
their conglomerates are also observed. At a
magnification of «x 10», single needle-shaped
crystals stand out, and at «x 40» — a loose,
heterogeneous dispersed phase.

Photographs of a sample of series 6 of the
studied cosmetic product are shown in Fig. 1.6,
which show its dense structure with a certain
number of coarse particles evenly distributed
throughout the entire field of the microscope.
Only at a magnification of «x 40» is a loose,
heterogeneous dispersed phase with large
conglomerates of particles visible.

According to the conducted microscopic
studies, it was found that most of the samples of
the studied cosmetic product were homogeneous
in the field of view of the microscope, some
with partial compaction and stratification of the
dispersed phase. Samples of series 4, 5 and 6
turned out to be quite dense; samples of series 2,
3 and 4, 5 were homogeneous.

C

Figure 1.3 — Photographs of a sample of a cosmetic product series 3 (based on 2% Carbopol 974 P),
obtained at different magnifications: a — x4, b —x10, ¢ — x40.

a

C

Figure 1.4 — Photographs of a sample of a cosmetic product series 4 (based on 1% Carbopol 980 NF),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.
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C

Figure 1.5 — Photographs of a sample of a cosmetic product series 5 (based on 1.5% Carbopol 980 NF)
obtained at different magnifications: a — x4, b — x10, ¢ — x40.

a

b

C

Figure 1.6 — Photographs of a sample of a cosmetic product series 6 (based on 2% Carbopol 980 NF),
obtained at different magnifications: a — x4, b — x10, ¢ — x40.

Conclusions
The effect of gelling agents in different
concentrations on the technological and

consumer properties of the obtained cosmetic
product for the treatment of acne was studied.
It was established that the best is series 2 of
the studied cosmetic product, which includes
1.5% carbomer of the Carbopol 974 R brand. In
appearance, it is a homogeneous mass of mousse
consistency, which is easily applied and evenly
distributed on the surface of the skin, while not
tightening or drying the skin, leaving a feeling of
hydration and cooling on the skin; pH value is
7.0 and viscosity — 13782 mPa-s.

The improved form of this cosmetic
product, namely the gel, has better consumer
characteristics and stability, which, in turn,
ensures uniformity and accuracy of dosing.
This prescription is relevant when prescribed
by dermatologists for the treatment of acne due
to the complex, well-studied composition of

the API, and the new form will provide greater
practicality and comfort for daily use.
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JocaigeHHs1 3 po3po0KU KOCMETHYHOI0 3ac00y y M’ sIKiil JikapcbKiii gopmi
HAa OCHOBI CyCIeH3il eKCTeMIIOPAJIbHOI0 BUTOTOBJICHHS JIsl JIIKYBAHHS AKHE
i3 BUKOPUCTaHHSAM KapOoMepy

Anna Beuaeiil, Oxcana bapna?
! TepHOMIIBCHKUI aKkaZeMidyHU JTiel « YkpaiHcbka riMHaasis» im.1. @panka; 11 kmac

2 TepHONIbCHKUN HalllOHAILHUHM MeAnYHMA yHiBepcuTeT iMeHi 1. 5. T'opbaueBcrkoro MO3
VYkpainu, TepHomnine, Ykpaina
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Anomauyia: akme abo 8yecposa xeopoba — ye XpOHIuHe 3aX80PIOBAHHA WIKIpU 3i CKIAOHUM
MYTbMUDPAKMOPHUM NAMO2EHE30M, 5Ke € WUPOKO nowupere i nompebye mpueanoi KomoOiHosanoi
mepanii. Micyege 3acmocyeéanHs NiKapcbKux 3acobie € cmanoapmom Jnikyeéamus akne. OOHUM
i3 npenapamieé Ol 308HIUHLO20 3ACMOCYBAHHA, AKUL DPEKOMEHOYEMbCA 0epMamonio2amu-
KOCMEmOon02amu, € po3uun 0iisl 3008My6anHs ab0 CYCNeH3is eKCmeMnopantbHo20 8USOMOBIEHHS, KA
MiCmMumy 1e8oMiyemuH, iXxmioi, MeHmMol, MAalvK, YUHKY okcuo i emanon. Hedonikom cycnemsiil € ix
HecmaobinbHicmb npu 30epicanti, nompeda NOCMIUHO20 CMPYULYBaAHHA neped suxopucmarus. Lle
ModHce 4acmo npu3eooums 00 NHOPYUIeHHSL CNiBBIOHOWEHHS AKMUBHUX (hapmayeemuyHux inepedicHmis
i, 6I0n0BiOHO, iX 003Y8AHHA, A MAKONC Hes3pyuHicms npu 3acmocysanui. [lJo6 noxpawumu
CcmMabibHiCMb 0aH020 npenapamy OOYLIbHO 30INbWUMU 8 SI3KICIb CUCTEMU WLTISIXOM 3MIHU TIKAPCbKOT
Gopmu: i3 cycnensii ompumamu 2ens. JJOCTIOHUYLKY pOOOMY NPUCEAUEHO OOCTIONCEHHIO 3 PO3POOKU
CKAAOY KOCMEeMmuyHo2o 3acody y gopmi eento, akuil Oy10 OMPUMAHO HA OCHOBI KOMNOHEHMHO20
CKAA0Y NIKAPCbKO20 3ac00y eKCmeMnopanibHo20 U20MOBILeHHs ) hopmi po3uuny 01 3006my6anHs,
AKA 3ACMOCOBYEMbCA MiCYe80 ONA NIKYBAHHA AKHe, i3 BUKOPUCMAHHAM 080X MApPOK Kapoomepy:
Carbopol 974 P i Carbopol 980, sixi natiuacmiuie UKopucmo8yomucsi 8 AKOCHI 2e1eymeoprosadis npu
BUPOOHUYMEI 2enig. Y 00CaiOHUYbKIl pOOOMI NpU OMPUMAHHI KOCMEMUYHO20 3Ac00y Y (hopmi enio i3
BUKOPUCIMAHHAM 080X MAPOK Kapbomepy 6Y10 GU3HAYEHO ONMUMAIbHY KiIbKICIb MPUemaHonaminy,
8i0 saKoi 3anexcano 3navenus pH eento i tioco cmpykmypro-peonoeiuni enacmusocmi. Taxooic, 8 x00i
eKcnepumennty Oyno ompumano 6 cepill O0CHIOANCYBAHUX 3PA3KI6 KOCMEMUYHO20 3ac00Y, 00 CKIa0y
SAKUX BOOUNUCS 2eNeymBoplosayi y mpvox pizHux xonyenmpayiax (1 %, 1,5 % ma 2 % ) 3 memoio
8UOOPY HAUOLIbW ONMUMANLHOL, KA 6 3a0e3neyuna ceOuMeHmayiuny cCmiukicms i 0OHOPIOHOCMI
003Y8aHHs 2en0 npu 1020 3acmocyéanui. Mu oocniounu maxi NOKA3HUKU OMPUMAHUX 3DA3KIE
KOCMEMUYHo20 3acody, AK O0OHOPIOHICMb [ OUCNEPCHICMb 3a OONOMO20I0 Memoody MIKPOCKONi,
3Hayenusi pH nomenyiomempuuro, KonoioHy cmabinbHicmb Memooom YyeHmpughy2y8anHs i 8 a3Kicmo
3a 0onomoeoro pomayitinui eickosumempa. Takooc OY10 6UBYEHO IX CHOMCUBYT XAPAKMEPUCUKU,
SAKI CMOCY8ANUCS AKOCMI HAHECeHHsl, PO3NPUOINIEeHHs | 8i0Yymms HA WKIPI, AKI 3a1uuanucs nicis
HaHeceHMs Ha i NOBEPXHIO 00CNI0HCYBAHUX 3PA3KIB, A came: CIMASHYMOCI, 36010H#CEHOCMI, TUNKOCHI
abo oxonooddcenus. Cepis 2 00CNHiOHCYBAHO2O0 KOCMEMUYHO20 3ac00), 00 CKAAdy AKOI 6X00umv
1,5 % xapoomepy mapxu Carbopol 974 P, mana natikpawi ¢hapmaxo-mexnono2o2iuni 61acmueocmi
i cnooicusyi xapakmepucmuxu. Bona mana euensio 00Hopionoi macu mMyco8oi Koncucmenyii, aKa 1ecko
HAHOCUNACA | PIBHOMIPHO PO3NOOLIANACA HA NOBEPXHI WKIPU, NPU YbOMY He CIMA2Y8AA il I He cyuua,
3anumana 8ioyymms 380J100CeHOCMI | 0X0N00dcenHs Ha Hilu. Bouwa mana 3uauenns pH pisne 7,0 i
6 saiskicmo — 13782 mPas.

KurouoBi cjioBa: akHe, reib, TelieyTBOPIOBaYi, KOCMETHYHUI 3aci0, kapOoMep, M’ siKa JTiKapchka
(dhopma, cycnieH31s1 eKCTEMITOPATILHOTO BUTOTOBJICHHS.
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