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DIELECTRIC PROPERTIES OF RBCS MEMBRANE AS NANOCARRIERS
Batyuk L.V.}, Kizilova N.N.2, Muraveinik O.A3
!Kharkiv National Medical University, Kharkiv, Ukraine;
2Warsaw University of Technology, Warsaw, Poland
3Kharkiv City Clinical Hospital No 7, Kharkiv, Ukraine
liliya-batyuk@ukr.net

The combination of nanoparticles (NPs) with the surface of erythrocytes-carriers
changes their interaction with the host organism [1]. In this article, we show the
possibility of studying the physical properties of the interaction of nanoparticles with
erythrocytes of blood of patients with ischemia of the heart. Complex dielectric
permittivities of suspensions of erythrocytes of patients by the method of UHF
dielectrometry in the range of temperatures from 5 to 40 ° C at a frequency of 9.2 GHz
were studied. Parameters of the equation at different temperatures have been
determined. The cell membrane constant increases when the temperature is above 35 °
C. The enthalpy of thermal activation for erythrocyte suspensions and nanoparticles
connected with the surface of erythrocytes is 6.74 + 0.42 kcal/mol and 4.30 + 0.04
kcal/mol, respectively. The significance of enthalpy is essentially related to the
temperature dependence of the erythrocyte suspension on resonance absorption of
microwave energy, which occurs through dipoles of water. The analysis of dielectric
permittivity of the solution with the combination of NPs with the surface of erythrocyte
carriers shows the presence of a dipole-orientation polarization mechanism and ionic
conductivity of a substance in a solution. In addition, it turns out that the
monomolecular layer of water located on the surface of the microcapsules of the
erythrocyte membrane has specific physical properties. In the frequency range greater
than 9 GHz, dielectric water permeability in the monomolecular layer begins to
increase [2]. We linked this effect to the presence of a resonant peak of molecular
oscillations in this layer, which is hypothetically observed at a frequency exceeding 12
GHz, which is the location of the frequency of the Debye orientation relaxation of free
water [3]. Perhaps the transformation of Debye relaxation into a molecular resonance
due to the existence of a strong connection between water molecules in this layer.
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INNOVATIVE METHOD OF NANOTECHNOLOGY TO INCREASE THE
STORAGE TIME OF RBCS DUE BY STABILIZING THE MOLECULAR
STRUCTURE OF PROTEINS AND LIPIDS OF ERYTHROCYTE
MEMBRANES
L23Andrey Belousov, 2°Elena Malygon, 2*Vadim Yavorskiy, 'Ekateryna Belousova
!Laboratory of Applied Nanotechnology of Belousov (UA),

?Kharkov Medical Academy of Postgraduate Education (UA),
3Kharkov Regional Center of Blood Service (UA).
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This study was devoted to the learning changes in the structure of erythrocyte
membranes at the level of molecular bonds during their storage at a positive temperature by
means method of infrared spectroscopy (IR). Objects of research were red blood cells (RBCs)
into bags containing preservative CPD and RBCs into bags containing preservative CPDA-
1. As membrane protective used saline which had previously been treated with magnetite
nanoparticles (ICNB) by the Belousov's method. The physiological solution that was treated
with nanoparticles was added to the preserved RBCs according to the developed method.
Sample of control was the addition of intact saline. Analysis of changes occurring in the IR
spectra of samples of control and test in the CPD medium was showed that during the first
28 days storage of: 1. In the suspension of control of the RBCs, noticeable destructive changes
in the molecular structure membrane of erythrocytes at the 14th day storage begins. After
three weeks, the molecular structure membrane of erythrocytes is completely destroyed; 2. In
the sample of test there was a weakening and rupture of molecular bonds only at the 28th day
storage of RBCs. Complete destruction of the structure of membrane of erythrocytes occurs
at the 35th day storage. Analysis of changes occurring in the IR spectra of samples of control
and test in the CPDA-1 medium was showed that during 49 days storage of: 1. In the
suspension of control of RBCs noticeable destructive changes in the molecular structure
begins in four weeks, and after six weeks storage the molecular structure of erythrocytes
membrane are completely destroyed; 2. In the sample of test, a significant weakening of intra-
and intermolecular bonds in the structure of erythrocytes membrane occurs after six weeks.
However, the complete destruction of the structure is not observed. After seven weeks storage
of erythrocytes obvious violations of the molecular structure of lipids and proteins that make
up the RBCs are visible but some of the strongest compounds still remain. In general, the
results clearly showed that the presented method of application of nanotechnology
significantly increases the storage time of RBCs in different versions of preservatives due to
mechanisms to reduce violations of the molecular structure of proteins and lipids in the
erythrocyte membranes. Presented method of application of nanotechnology is not only safe
for use in practice in the Blood Service, Transfusiology and Hematology, but also is the most
promising innovation project.



THE CREATURE OF THE NEW EFFECTIVE METHODS
MODERNIZATION PRESERVATIVE SOLUTION FOR RED BLOOD
CELLS BY MEANS PREPARATIONS OF NANOTECHNOLOGY
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Recently the FDA has tightened and increased the assessment and acceptance
criteria making it potentially more difficult and expensive to bring new RBCs storage
systems to market. Although the regulatory agencies are to be commended for
focusing on the safety of new therapies and devices for patients, there are concerns
that the regulatory requirements for RBC storage systems have become excessive and
are hindering progress. Technology developers are unwilling to take on the risk that
a random poor quality RBCs component could jeopardize the success of licensure
tests and clinical trials of their new blood storage systems and their significant
financial investment. The researches has proved that now of magnetite nanoparticles
are able not only to considerably reduce hemolysis, and thereby prolong storage time
of the blood’s heparinized, influence on activity of adenosinetriphosphateses of
erythrocytes, regulated transmembrane exchange, but also to extracorporeally
influence on cellular apoptosis. The above was the basis for the choice of the theme
of this study, devoted to the learning of the use of nanotechnology to correct the
functional activity of red blood cells at the storage stages at a positive temperature.
The main purpose of the first stage of the study is to develop a simple and practical
method of additive modernization of preservation solutions that does not violate the
compliance requirements, improves the quality, efficiency and safety transfusion of
red blood cells. It was established that saline NaCl which had previously been
processed by magnetite nanoparticles (ICNB) had a marked membrane-stabilizing
effect, inhibits haemolysis and increasing the sedimentation stability of preserved
RBCs. The complex analysis of the obtained data allowed to determine the primary
mechanisms effect of the saline NaCl which had previously been processed by ICNB
on the preserved RBCs. The proposed method of additive modernization of preserved
RBCs was adapted to the production process. The optimisation results were obtained
in creating a simple and practical method of additive modernization of preservation
solution that does not violate the compliance requirements, improves the quality,
efficiency and safety transfusion of RBCs.
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DISCOVERY OF NEW ANTIBACTERIAL MECHANISMS OF INFLUENCE
OF MAGNETITE NANOPARTICLES (MCS-B)
L2Andrey Belousov, 2 Yulia Voyda
!Laboratory of Applied Nanotechnology of Belousov (UA),
2Kharkov Medical Academy of Postgraduate Education (UA),
Web site: www.nanolab.com.ua ; E-mail: an.belousov2012@ukr.net

The influence of basic physical factors caused by magnetite nanoparticles
(constant magnetic field and sorption) on microorganisms by examining the reactions
of the intensity of free radical lipid peroxidation (FRLP) and bacteriostatic action was
studied. It was well established that the magnetite nanoparticles caused unequal
reaction in intensity of FRLP on different groups of microorganisms. It was determined
that the most significant factor that influenced on the ultimate indicator of the intensity
of luminescence on candida albicans, escherichia coli and pseudomonas aeruginosa
was constant magnetic field which induced by nanoparticles. On the contrary, sorption
was the most significant factor on staphylococcus aureus. It was found that the rate of
consumption of free radicals lipid reduced reliably on all microorganisms after their
processing by magnetite nanoparticles. The results of microbiological studies of
escherichia coli, klebsiella pneumoniae and staphylococcus aureus showed that
bacteriostatic effect was detected after exposure by magnetite nanoparticles. Visually,
it was detected by decreasing the number of colonies on the nutritious medium in
comparison with the control (Fig.1). It was revealed an interesting fact that saline NaCl,
which had previously been processed by magnetite nanoparticles also significantly had
a marked bacteriostatic effect on the studied microorganisms. This effect could be
explained by mechanism of change the polarization structure water of microorganisms
by magnetite nanoparticles. It was discovered that degree of expression of
bacteriostatic action which induced by magnetite nanoparticles had correlation with
marks of reactions intensity of FRLP. Maximum bacteriostatic effect on
staphylococcus aureus was expressed in second variant application of magnetite
nanoparticles where mechanism of sorption was more significant than action of the
magnetic field. On the contrary, maximum bacteriostatic effect on escherichia coli and
klebsiella pneumoniae was revealed in third variant, where time exposition of contact
with microorganisms nanoparticles and, consequently, action of a constant magnetic
field was determinative.
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Fig.1 Study bacteriostatic action of magnetite nanoparticles (MCS-B) and saline NaCl
that was processed by nanoparticles on different groups of microorganisms.




A NEW PROMISING METHOD OF HEPATITIS TREATMENT AT THE
LEVEL OF ULTRASTRUCTURE OF THE LIVER BY STANDARDIZED
POWDER FORM OF MAGNETITE NANOPARTICLES (MICROMAGE-B)
Andrey Belousov
Laboratory of Applied Nanotechnology of Belousov,

Kharkov Medical Academy of Postgraduate Education (UA),

Web site: www.nanolab.com.ua ; E-mail: an.belousov2012@ukr.net

In order to determine ultrastructural reconstructions in hepatic cells under effect
of magnetite nanoparticles, an experiment was conducted on 37 rabbits. Micromage-B
at a dose of 25 mg was dissolved in 10 ml of drinking water. Micromage-B is
standardized powder form of magnetite nanoparticles. Every day the rabbit had a drink
of 0.25% colloidal solution of magnetite nanoparticles for 7 days. The study
ultrastructural changes of hepatocytes were performed on the 8th day. Analysis of the
state of submicroscopic architectonics of hepatic cells in rabbits after using
Micromage-B reveals a significant activation of metabolic intracellular processes in
these organs. Ultrastructural organization of the liver testifies about intensification of
synthetic intracellular processes, it being structurally manifested by enlargement of
cisterns in the rough endoplasmic reticulum, an increased number of ribosomes, a
moderate hypertrophy of the laminar cytoplasmic Goldi’s complex (Fig.1). For the first
time in the study was the evidence of the possibility of using powder form of magnetite
nanoparticles Micromage-B as an effective means of non-specific activation of
metabolic processes in the liver at the ultrastructural level.
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PREPARATION OF NANOTECHNOLOGYAS MAGNETICALLY-
RESONANT CONTRASTING MEANS DURING VISUALIZATION OF
MALIGNANT TUMOUR
Andrey Belousov
Laboratory of Applied Nanotechnology of Belousov (UA),

Kharkov Medical Academy of Postgraduate Education (UA),

Web site: www.nanolab.com.ua; E-mail: an.belousov2012@ukr.net

The task was set in an experiment on animals to check possibility of the use of the
before worked out and studied methodology of intravenous insert of the standardized
form water solution magnetite of nanoparticles (preparation of ICNB) for contrasting
of malignant tumour at MRI research. The main purpose — to change the indexes
of relaxation of T1 and T2 in area of malignant tumour during realization MRI
by means nanoparticles of ICNB. In investigation on animals (Vistar rats) was proof
that magnetite of nanoparticles (ICNB) are contrast means for malignant tumour
visualization. Was been shown that magnetite of nanoparticles have contrast effect
when performing magnetic resonance imaging (MRI) (Fig. 1, 2). Was established, that
after intravenous inject preparation of nanotechnology (ICNB) the magnetite of
nanoparticles have selective accumulate in tumour and alter brightness of picture in
24-hours (Fig. 2, 3). On 4-th day investigation was established significant decries of
dynamic brightness of the picture of tumour and muscles (Fig. 4). This fact is connected

with elimination the ICNB out of rat’s organism.
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Fig. 2. MRI study the brightness of image rat
with the adenocarcinoma of mammary gland
and tissue of muscular on the first minutes after
intravenous insert of ICNB (800 conventional
sign - tumour; 700 conventional sign - tissue of

Tissie of muscular

Fig. 1. Initial MRI study the brightness of image the
rat’s adenocarcinoma of mammary gland and tissue
of muscular (471 conventional sign — tumour; 243
conventional sign — tissue of muscular).
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Fig.3. Dynamic of change magnetite of nanoparticles
concentration in rat’s tumour and muscular after intravenous
insert ICNB preparation on various stages for MRI studies.

Fig. 4. Dynamic of change brightness of image rats muscles in
both groups on various stages for MRI studies after
intravenous insert ICNB preparation.
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CONTACT LENSES WITH NANOPARTICLES - PERSPECTIVE
MEDICINAL FORM AFTER LASER VISION CORRECTION
'Burian K.O., ?Poluyan S.M., *Burian G.O.

Institute of Pharmacy Professionals Qualification Improvement,
General Pharmacy and Safety of drag department, Kharkiv, Ukraine;
?National University of Pharmacy, Department of Drug and Analytical Toxicology,
Kharkiv, Ukraine;
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Modern society dynamically develops in many directions. New educational
reforms require: presences of base knowledges of computer technologies; abilities of
work with resources the Internet; skills of handling electronic gadgets and new items
of technical progress. From a school bench children and teenagers develop without
tearing away from electronic devices, mobile telephones, computer programs and other
attributes of progress of IT-technologies. Mobile telephones, other electronic devices
became inalienable attributes, people can not do without them neither at home, neither
at work nor even in a transport. It results in that now every 3-4th and student at initial
school and every 2th in senior classes have violations of refraction, myopia. To great
regret, for swift technical progress humanity disburses the health.

In the 20th century had appeared a disturbance about harmful influence of
computers on a human health. Especially it touches the organs of sight and psyche.
Ophthalmology a long ago disposes instruments for a correction and treatment of
pathologies of refraction: it is both glasses and contact lenses, and also cardinal
methods are a laser correction by an excimer laser.

The very first effective and best-known method of laser correction is the method
of photorefractive keractomy (PRK). The methods of laser eye surgery, which return
the patients visual acuity, unfortunately, have a number of certain disadvantages. For
example, recovery from PRK is accompanied by pain, photophobia and tearing.

To avoid infection and alleviate the condition after surgery every several hours
antibiotics and anesthetics in the form of drops are input in the patient’s eyes. In
addition, after surgery patients need to wear special bandage contact lenses that prevent
injury to the cornea and promote its healing.

In connection with the data presented and the research carried out, there are
developments and further prospects for the creation of nanoparticles with anesthetic
and antibiotics for their introduction into hydrogel contact lenses. And for the
subsequent restoration of the cornea after laser correction are promising contact lenses
with the inclusion of hyaluronic acid molecules in the pores.

Currently, work is underway to create a dosage form in the form of contact lenses
and wear special bandage contact lenses (eye inserts, according to the State
Pharmacopoeia of Ukraine) with nanoparticles.
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MODIFIED MICELLES FOR EFFICIENT OPHTHALMIC DRUG
DELIVERY OF HYDROPHOBIC GENISTEIN
Kosiv A.B., Karlash Yu.V., PhD
National University of Food Technologies,
department of Biotechnology and Microbiology, Kyiv, Ukraine
red _2607@ukr.net

Introduction.
At present, ophtalmic diseases are mainly treated with topically administrated
drugs, such as eye drops, eye ointments, and ophtalmic gels. Only about 5% of these
drugs eventually reach the eye tissue because of the anterior corneal factors such as the
tear dynamics. In order to overcome this problem, frequent and high doses of
medication are required, which could lead to side effects and poor patient tolerance.
These factors greatly limit the therapeutic effect of ophtalmic drugs. Therefore,
researchers have recently focused on drug delivery systems. One particularly
promising area of drug delivery development is use of nanotechnologies [1, 2].
The aim of the study. Creation of a hydrophobic drug delivery system for
treatment of ophthalmic diseases.
Materials and methods. Literature review of data, comparative analysis.
Results and discussion.
Genistein was chosen as a hydrophobic drug that inhibits the activity of tyrosine
protein kinase (PTK) and angiogenesis. Amphiphilic polymer micelles modified with
hyaluronic acid (HA) are proposed for efficient ophthalmic delivery of genistein. The
resulting micelle size is 84.5 nm. In vitro cellular toxicity studies show that the drug-
loaded micelles have no obvious cytotoxicity against HCECs (human cornea
epithelium cells) after incubation for 24 h, 48 h, and 72 h with micelle concentrations
from 10 to 500 ug/mL. The in vitro release study showed that within the first hour the
release percentage of free genistein was about 20%, while for the drug-loaded micelles
the percentage was slightly higher than 10%, indicating that micelles could delay the
drug release to some extent. Corneal penetration study showed that, after 10 h, the
cumulative penetration percentage of the genistein micelles and free genistein solution
were 17% and 11%, respectively, and the permeability of drug-loaded micelles was
approximately 1.5 times higher than the free genistein solution [1].
Conclusions. The developed micelles have potential to improve the
bioavailability of drugs used for treatment of ophtalmic diseases.
References
1. LiC,, ChenR., Xu M., Qiao J., Yan L., Guo X.D. Hyaluronic acid modified MPEG-
b-PAE block copolymer aqueous micelles for efficient ophthalmic drug delivery of
hydrophobic genistein // Drug Deliv. — 2018. — Vol. 25, Iss. 1. — P.1258-1265. —
doi: 10.1080/10717544.2018.1474972
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inflammation associated with diabetes by targeting of microglial activation.// Mol
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OPHTALMIC GEL WITH NANOPARTICLES
Kosiv A.B., Karlash Yu.V., PhD
National University of Food Technologies
department of Biotechnology and Microbiology, Kyiv, Ukraine
red_2607@ukr.net

Introduction.

Conventional ophthalmic solutions often dissipate rapidly after administration
and cannot provide and maintain an adequate concentration of the drug in the pre-
corneal area. This problem can be overcome by the use of nanoparticles loaded into
ophthalmic in situ gel. Chitosan, sodium alginate, poly(vinyl alcohol), poly (ethylene
oxide), and poly (ethyleneimine) can be used as a base for hydrogel nanoparticles [1].

Nanoparticles containing the drug have targeted action in the ocular tissues with
enhanced bioavailability. Nanoparticles have various advantages of increasing cellular
uptake of drugs with poor permeation characteristics. The cellular and tissue clearance
can be reduced and sustained drug delivery can be achieved [1, 2].

The aim of the study. Overcoming the problem of using traditional local
methods of treating ophthalmic diseases.

Materials and methods. Literature review of data, comparative analysis.

Results and discussion.

For their research, scientists used nanoparticles containing moxifloxacin
(prepared by solvent evaporation, separated by freeze drying). An ion sensitive
polymer gellan gum was used as gelling agent. The size of the formed nanoparticles
was 101.4-172.3 nm. The antimicrobial efficacy test was performed against Bacillus
subtilis, Candida albicans, Escherichia coli, Staphylococcus aureus. The zone of
inhibition was observed on each sample. The effect of sterilization did not change the
percentage of moxifloxacin in nanoparticles (86%), pH and viscosity remained at their
initial levels (6.6 and 122 respectively). Gelling capacity did not change as well. As a
result, the formulation of nanoparticles loaded into the in situ gel was stable, providing
sustained release of the drug over a 12 h period, which ensures minimal frequency of
drug administration [2].

Conclusions.

The use of nanoparticles in the treatment of ophthalmic diseases increases the
permeability of the drug into the tissues of the eye and minimizes the frequency of drug
administration.

References
1. Hamidi M, Azadi A, Rafiei P. Hydrogel nanoparticles in drug delivery // Adv Drug
Deliv. Rev. — 2008. - Vol. 60, Iss. 15. — P. 1638-49. -doi:

10.1016/j.addr.2008.08.002.

2. Kesarla R., Tank T., Vora P.A., Shah T., Parmar S., Omri A. Preparation and
evaluation of nanoparticles loaded ophthalmic in situ gel // Drug Delivery. — 2016.
—Vol. 23, Iss. 7. — P. 2363-2370. — doi: 10.3109/10717544.2014.987333.
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USE OF NANOMICELLES WITH THE AIM OF OVERCOMING
RESISTANCE TO DOXORUBICIN
Kosiv A.B., Karlash Yu.V., PhD
Department of Biotechnology and Microbiology
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department of Biotechnology and Microbiology, Kyiv, Ukraine
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Introduction.

Drug resistance is the major challenge facing cancer chemotherapy, and
nanoscale delivery systems based on natural materials are a promising means of
overcoming drug resistance [1].

The aim of the study. Overcoming resistance to doxorubicin (DOX) and
reducing side effects in the treatment of cancer diseases by developing a DOX delivery
system using nanocarriers.

Materials and methods. Literature review of data, comparative analysis.

Results and discussion.

It is proposed to use a polypeptide-based amphiphilic polymer containing
hydrophilic sericin polypeptide backbone and PBLG (poly(y-benzyl-L-glutamate))
side chains. The effective diameter of the sericin-PBLG/DOX (doxorubicin) micelles
iIs 110 nm. The introduction of the hydrophobic PBLG side chains onto the sericin
backbone helped reduce the particle size of the pure sericin micelles (~300 nm), which
Is unsuitable for a drug carrier. Also, it remarkably enhances the stability of sericin
micelles in water. DOX release studies were conducted in vitro at various pH values
(7.4, 6.0, 4.5). Approximately 50% was released over 72 h when incubated at pH 4.5.
An in vivo micelle biosafety study was conducted on rats who received injections of
sericin-PBLG (10 mg/kg). As a result, negligible systemic toxicity of the drug was
discovered, which suggests the potential value for clinical use of sericin-PBLG
micelles as a drug carrier. [2].

Conclusions.

Sericin-PBLG-DOX can effectively eliminate drug-resistant cancer cells by
enhancing intracellular delivery of the drug instead of inhibiting the expression of
glycoproteins. Micelles enable the achievement of a sufficiently high local drug
concentration that enhances the chemotherapeutic effect of DOX toward tumors, thus
reducing undesired systemic cytotoxic side effects, including damage to the heart, liver,
kidneys, lungs, brain, and spleen.
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THERMAL TREATMENT UNDER HYDROGEN OF NANOSIZE ZNMOOg4
OBTAINED BY ULTRASONIC METHOD
Sachuk 0.V.2, Diyuk N.V.1, Zazhigalov V.0.2
2Institute for Sorption and Problems of Endoecology of NAS of Ukraine, General
Naumov street, 13, Kyiv 03164, Ukraine, slena951@ukr.net
Taras Shevchenko National University of Kyiv 60 Volodymyrska Street,
Kyiv 01033, Ukraine, nadial46nadia@gmail.com

Zn0O-Mo0Os3 composition is well known for applications in bolometers,
scintillation detectors, humidity sensors, microwave dielectric devices, battery
electrodes and catalysis. The nanosized needle-like crystals ZnMoO4 was synthesized
from ZnO and MoO:s by ultrasonic method in water medium. ZnMoO, displayed high
catalytic activity in the reaction of bio-ethanol selective oxidation to acetaldehyde.

The aim of this work was studies reducing features of ZnMoQ4, and its
comparison with mechanical mixture of initial ZnO-MoOs. The reducing was carried
out in a Hz-Ar mixture in the temperature range of 30-800°C at a heating rate of
5°C/min. The ZnMoO4 and initial ZnO-MoO3z were characterized by adsorption of
N2, XRD, ESR, SEM, TEM and FTIR methods.
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Fig. 1. Thermogravimetric profile and relative derivative curve:
a - ZnO—MoQz initial, b - ZnMoOa.

TG and DTG curves (Fig.1) can be conditionally split into three temperature
ranges: i) at T=30-300°C; ii) 300-580°C and iii) 580-800°C. Of greatest interest is the
first temperature range (30-300°C) where the mass loss in ZnMoQs is 7.5% while the
mass loss in initial oxides (ZnO and MoOs3) is only 1.5%. The reducing ability of
ZnMoOs could be indicating of present sites which are formed on surface of nanosized
needle-like crystals and demonstrated an active in lower temperature range. This fact
could explain significant improvement of catalytic properties of ZnMoOQO4 than the
initial oxides in reaction of selective oxidation of ethanol to acetaldehyde.
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DEVELOPMENT OF CREAM COMPONENTS FOR TREATMENTING
SEBORRHEIC DERMATITIS
Tykhonov O.1., Gurtovska A.A., Bobro S.G.
National Pharmaceutical University, department of cosmetology and aromology,
Kharkiv, Ukraine
Svetabobrol@gmail.com

Nowadays, seborrheic dermatitis is one of the important medical and social
problems, which causes discomfort to people and complicates their life. The main
feature of this pathology is the presence of dense and thick dandruff. Majority of
population suffered from this disease in different periods of their life. Frequently men,
teens and breastfed children suffer from this disease. Mainly, Seborrheic Dermatitis
appears on children’s heads in the form of seborrheic crust, and with time the disease
fades away. There are three main types of seborrheic manifestations: oily seborrhea,
dry seborrhea and mixed seborrhea.

Seborrheic dermatitis is mainly characterized by symptoms of this disease type,
which is the presence of significant amount of tiny dandruff, as well as dry, cracked
skin accompanied by brittle and dry hair. Usually, seborrheic dermatitis is often
observed in childhood. In summer, the symptoms of the disease weaken, and in the fall,
on the contrary - the exacerbation occurs more often. According to statistics, seborrheic
dermatitis affects about 5% of the population. Due to the psychological discomfort
caused by this pathology, it requires proper cosmetic care.

Seborrhea has a very complicated mechanism of occurrence and, usually
manifests itself when neuro-endocrine or hormonal disjunction take place. That’s why,
the at young age skin seborrhea often manifested in 14-16 years old individuals. when
the adolescent's body undergoes age-related changes, and with the correct treatment
the disease disappears completely without a trace upon the age of 20.

The main treatment method of seborrhea dermatitis in its severe forms is the use
of hormonal therapy, and ointments in its treatment on the.

Analyzing the above, aim of our research is theoretical justification and
experimental development of the experimental technology of extemporal therapeutic
and prophylactic cosmetic product in the form of a cream based on the standardized
phenolic hydrophobic drug of propolis and Bee pollen for use in dermatologic practice.
It should also be noted that according to the results of our experimental studies, the use
of bee products and biologically active substances, is allowed by MINISTRY OF
HEALTH of Ukraine for efficient use in medicine and cosmetics for various skin
disease treatment.
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"SHELL MODEL"™ FOR ANALYSIS BARIUM HEXAFERRITE
NANOPARTICLES
Vedernykova 1.0., Koval A.O., *Koval V.A.

National university of pharmacy, Kharkiv, Ukraine,
Inorganic Chemistry Department
neorganic@nuph.edu.ua
*Kharkiv National Medical University, Department of pediatrics Ne2
pediatrO2@gmail.com

High dispersive particles of ferrite that with common technical use are now
studied actively as objects for creating drugs with magnetic properties. Particles of
barium hexaferrite have a complete potential as a magnetic material for pharmaceutical
drugs has.

This ferrite belongs to the class of hard magnetic material. It has a rather large
value of the coercive force and residual induction, after magnetization it can act as a
permanent magnet. In industry ferrites are obtained by conducting a solid phase
ferritization reaction at high temperatures followed by grinding in ball mills, so by a
mechanochemical synthesis method.

The study of the reaction mechanisms that are the basis of the formation of
ferrites points to the complex nature of this process. For the mechanochemical method
of synthesis, the passage of the ferritization process depends significantly on the
diffusion constraints, therefore, the methods of "wet" or "soft" chemistry, which are
associated with the use of solutions and amorphous co-precipitated and dehydrated
hydroxides are increasingly used to produce oxide powders. It is a method of chemical
condensation.

The question of near-surface magnetism is important in the study of the basic
properties of magnetic nanoparticles. Considering that the particles are three-
dimensional objects, surface atoms, depending on the particle size, can occupy a
sagnificantlly large fraction of the total volume of particles. Not only contribution of
the exposed surface belongs to it, but also the adjacent structurally defective layers.
The effect of the exposed surface is larger if proportion of the crystal is smaller.
According to the postulates of the “shell model”, it is necessary to specify such
parameters of particle size as the total diameter of the solid particle (d) and the
thickness of the near-surface layer (6) with a "canted" magnetic structure. The
thickness of the near-surface layer depends on many parameters.

In the experimental work, particles of barium hexaferrite (BaO - 6Fe203) have
been synthesized by chemical condensation method. Taking into account the known
fact that the thickness of the structurally defective near-surface layer with distorted
magnetic structure for the particles of barium hexaferrite exceeds two parameters of
the crystal lattice, the contribution of the near-surface layer in the particles of the
experimental system is significant (40-10% of the volume of the particle) to obtain
significant results. The determined value of the saturation magnetization of the
synthesized sample of barium hexafferite is 6s = 64 Am?/kg and differs from the macro-
analogue by 11%.
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The mentioned correlation o4 (d)(Figure) clearly demonstrates the general

tendency of magnetization reduction with a decrease in the average particle size. This
dependence was established for particles of barium hexaferrite synthesized by various
methods and can be used for the attestation of particles of barium hexaferrite with a
known one parameter (size or magnetization). The experimental sample completely
corresponds in its parameters to the established correlation. In accordance with its size,
the synthesized barium hexaferrite system has satisfactory magnetic properties.
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Figure. Magnetization of saturation of particles of barium hexaferrite of
various
dispersity relatively to the macro-analog (7 = 300 K, H = 18 kOe)

The main role in this question belongs to the method and conditions for the
synthesis of particles. For nanoparticles of barium hexaferrite (d = 14 nm) obtained by
the mechanochemical method, 6 = 2 nm. Therefore, the volume fraction of the
structure-defective surface is almost 64% of the total volume of the particle. In this
case, the saturation magnetization of the nanoparticles of hexaferrite is reduced
compared to its single crystal analogue by 61.5%.

The chemical condensation method makes possible to obtain barium hexaferrite
nanoparticles with a saturation magnetization value 5.6 times higher than for particles
obtained by the mechanochemical method. The thickness of the near-surface layer of
synthesized particles of barium hexaferrite is only 6~0.84 nm. The method of chemical
condensation allows to accurately dosing the initial materials, which are used in the
form of solutions. Under conditions of mixing and co-precipitation of the components
in the liquid phase, a high dispersion and close contact is achieved, a uniform
distribution of components of the ferrite is ensured.

Using the synthesized particles of barium hexaferrite, an X-ray contrast medium
with magnetically controlled properties has been developed to diagnose diseases of the
hollow organs of the digestive system (patent of Ukraine No. 90577). Its X-ray contrast
properties are 1.55 times greater than in traditional nonmagnatic analogues (30%
aqueous suspension of barium sulfate). Controlling the medium with an external
magnetic field opens up new possibilities in diagnostics to improve its quality.
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HAHOTEXHOJIOI'NHA - TIEPCIIEKTUBHOE HAIIPABJIEHUE
B PAPMALINU
bepesnsakosa H.JI., SApemenko B./l., bepe3uskon A.B.
Hauuonanvnuulit papmayeemuueckuil ynugepcumem, Kagheopa meOuyuUHCcKou
xumuu, 2. Xapvkos, YKpauna
Hayuonanwvuwtii hapmayesemuyeckuil ynugepcumem, Kageopa KiuHu4ecKkoul
dapmaxonozuu HITKCD, 2. Xapvkos, Ykpauna
medchem@nuph.edu.ua

B Hacrosmee BpeMs B MHUPOBOM JUTEpaType MPOCIEKHUBACTCS YETKAs
TEHJCHIUS K YBEJIWYEHUIO KOJUYECTBA HAYYHBIX pabOT MO HAHOTEXHOJOTHUSM.
Pe3ynbTaThl aHamM3a cTaTei 1o JaHHOW TEMAaTHKE MO3BOJISIIOT CIIETIATh BBIBO, YTO 3TO
Hay4YHOE HaIlpaBJIeHUE UMEET JaIeKOo uaylue nepcnektubbl. CoBpeMeHHas hapmarus
UIIET BO3MOKHOCTH MPUMEHEHHsI HAHOIIPENapaToB, HAHOYACTHUIl U OMOHAHOPOOOTOB
JUTs TPOGUIIAKTAKY | JISYCHUS PA3IMYHbIX 3a00JI€BaHUN.

HanotexHonorun  mpeacTaBisSIIOT  COOOM  HAyuyHbIE  TEXHOJIOTUYECKHE
pa3pabOTKM HAaHOMATEPHAIOB M HAHOOOBEKTOB HAa ATOMHOM WM MOJEKYJISIPHOM
YPOBHSIX, C JIMHEHHBIM Pa3MEpPOM DIEMEHTOB CTPyKTypsl 10 100 aM (1 aM=107M) u
OTKPBIBAIOT UCCJIEAOBATEII0 CBOU PAaHEE HEM3BECTHBIE, KAU€CTBEHHO HOBBIE CBOMCTBA
¥ BO3MOXHOCTH (PYHKIIMOHAJIBHOTO NMpUMEHeHUs. Ha OCHOBaHUU KOHTPOJUPYEMBIX
MaHUMYJSALIUA ~ OTACIBHBIMH  aTOMaMH, MOJICKYJIaMHM WJIW  HaHOYACTUIIAMHU
pa3pabaThIBAIOTCSl CUCTEMbI JIOCTABKH JIEKAPCTB JJIsl YIy4IlleHUs] OMOJOCTYTHOCTH, a
Takke (PapMaKOJIOTUYECKHUX U TEPATNIEBTUYECKUX CBOMCTB JIEKApCTB.

brnarogapst cBouM pa3MepaM HAHOYACTHUYKM MOTYT JIEFKO NIPOHHUKATh B
pa3JIMYHbIEC OPTaHbI YEJIOBEUECKOTO OPraHn3Ma, a HAJIMYMe y HUX MarHUTHBIX CBOMCTB
TOBOPUT O BO3MOKHOCTH OKa3blBaTh BBIPAXKEHHOE OHMOJOTMYECKOE JCHCTBUE, UTO
MOXKET OBITh HCIIOJB30BAaHO B MeauIuHe u ¢apmaruu. Hanomatepwaibl MOXKHO
OPUMEHSTh U B KA4YECTBE JICKAPCTBEHHBIX CPEJCTB C OYEHb TOYHOH JO3UPOBKOMU
(HapKOTUYECKHUE Mpenaparbl, aHTUOMOTUKHU), €CJIM B TO3UIMU C HAHOYACTUUYKAMHU
MeTalia (Hampumep, *Kejesza) U o JeHCTBUEM UCTOYHUKA MTOCTOSSHHOT'O MAarHUTHOTO
MOJIsl JICKAPCTBEHHOE BEIECTBO HEOOXOJAUMO JOCTABUTH JIOKAJIBHO B MOPAKCHHBIM
Yy4acTOK.

VYoke W3BECTHO, YTO HaHOIpEnapaTbl MOTYT MOBBIIMIATH COMPOTUBIAEMOCTh
OpraHu3Ma U yJydlllaTh COCTOSIHUE MMMYHHUTETA. 3a TOCJIECIHHUE TObI pa3padOTaHBbI
TEXHOJIOTUW BBIJICJICHUS TENTUIOB M3 TKAaHEH (MBIIICYHON, KOCTHOM, XPSIIECBOM,
COCYJIMCTOU U Ap.), YTO MO3BOJIMIIO MOIYYUTh HAHOIPENapaThl C EJIEHAIIPABICHHBIM
oMoJnaxuBaromuM 3phekToM. ECTh M0I0KUTENbHBIE HOBOCTH U3 00JIACTU Teparuu
HEBPOJIOTMUECKUX PACCTPOMCTB, B YACTHOCTH, JICYEHHUS JETCKOTO IepeOpalbHOTO
napajanya v 3aJIep>KKe YMCTBEHHOI'O Pa3BUTHUS Y JETEH.

Ha Ommwkaiiimee Bpemsi pa3paboTka HAHOTEXHOJIOTHM SIBIISIETCS OIHUM U3
[JIABHBIX BEKTOPOB Pa3BUTHSI HAYKU U TEXHUKH, B TOM YHCJI€ B MEAUIIMHE U (papmaluu.
B cBsi3u ¢ 3TUM BHEIIpEHUE «HAHO-» pa3pabOTOK B ATUX 00JACTSAX UMEET OTPOMHBIE
NEPCIEKTUBBI U MTO3BOJIUT BHECTU KAUECTBEHHBIC U3MEHEHUS B YKPEIUICHUE 3I0POBbS
JOLIEN.
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INEPEBATH BUKOPUCTAHHA HAHOTEXHOJIOT'T Y CYUYACHIN
®APMAIIEBTHYHINA ITPOMUCJIOBOCTI
binait .M., Muxaiimoxk €.0., Cepikos B.1I.
3anopizpKuil 0eprHcasHull MeOUYHUI yHigepcumem, m. 3anopixcica, Ykpaina
eomihayluk@gmail.com

Hanodapwmariis npencrapisie HOBy 00J1acTh, 1€ pO3MipU YaCTUHOK JIIKAPCHKOTO
3aco0y abo cucTemMa TepaneBTUYHOI JOCTAaBKU IMpaIlOOTh y HaHoMacimTabi. Y
dbapManeBTUYHIA MPOMUCIOBOCTI TPUBAJIUM IUTAHHSAM € CKJIAHICTh JOCTAaBKU
BIJIMOBITHOT 103U KOHKPETHOTO AaKTUBHOTO areHra JO0 KOHKPETHOTO MiCls
3axBoproBaHHsA. Hanodapmariss Mae BelIMYe3HWNW TIOTEHINA Yy  BHPIIICHHI
HEJIOCKOHAJIOCTI  TPAJUIIMHUX  TEpaleBTUYHUX 3ac001B, sKi  3a0€3IMeUyIoTh
cnenupivHUN BIUTUB HA aKTUBHI areHTu. OCcoOIMBOCTI HaHOMpENnapaTiB 3MEHIIYIOTh
TOKCUYHUN BIUTUB Ha oOpranizM. Tomy (apmaneBTH4HI KOMIMAaHIi 3aCTOCOBYIOTH
HAHOTEXHOJIOTIT JJII TOCHICHHS (hapMaKoJOTTYHNX €(EeKTIB a00 IIJILOBOI JOCTABKH
JKIB 710 O10MiIIICHHI.

Hanocycrnien3ii HaOynu BeNMKOI 3aIliKaBJICHOCTI B OCTaHHI JECSTHIITTS, SIK
IHCTPYMEHT JTOCTaBKH CJIA00PO3UYMHHUX JIIKAPCHKUX 3aC001B. 32 paXyHOK 3MEHIICHHS
pPO3MIpIB  YaCTMHOK HAHOCYCIEH31l MIABUUIYIOTh IIBUAKICTH PO3YMHEHHS 1
010/10CTYIHICTH Npemnapaty. Hemo1aBHo HAHOCUCTEMH OTPUMAJIU BEIMKHM IHTEpEC K
cnoci® BHUpIIIEHHSI MUTaHb PO3YMHHOCTI Yepe3 iX TEXHIYHY MPOCTOTY MOPIBHSHO 3
JIITOCOMaMH Ta 1HIIMMHM KOJIOITHUMH HocisiMU. Perientypa ninodiibHUX MpernapartiB B
HAHOCYCIICH31SX TIOKpallye iX CTaOUIbHICTh 1 TaKOX 3HAYHO MIJABUILYE iX
O0iomoctynHicTh. HanHocycnensii MaioTh yHIKaJbHI [e€peBard, TOMY BOHHU
BUKOPUCTOBYIOTHCS I OJIEpKaHHS JIKapChbkuxX (OpM, MPUAATHUX MJisi BBEICHHS
NepPOpaTbHUM YW TapeHTEPAIbHUM NUIsIXamMu. HaHocycreH3ii MOXyTh OyTH
BUTOTOBJICHI 3 BHUKOpucTaHHsIM TexHosorii "Top Down" a6o "Bottom's Up" i
BUKOPUCTOBYIOTh Pi3HI KOMITOHEHTH, BKJIFOYAI0YH TOBEPXHEBO-aKTHUBHI PEYOBUHU JJISI
CTaOUIBHOCTI 1 MOJIIMEPHU JJIs1 TPUBAJIOTO BUBLIBHEHHS JIIKAPCHKOTO 3aC00y B MEBHUX
perentypax.

[Mlinxomu "Top Down" mnounHarOTbCcsi 3 OUIBIIOI KUIBKOCTI Marepiany,
N0JIPIOHEHHS IIBOT'O CUITYYOT0 MaTepiany, I OTPUMAaHHSI MEHIITUX YaCTHHOK Oa)KaHO1
dopmu. Iligxomu "Top Down" @opMyloTh MeEHII YaCTUHKH a00 KOMIIOHEHTH
(HampuKJa, aToMu a00 MOJIEKYJIN) y BeIUKi 1 GyHKI[IOHATBHO OUIbIN OaraTi, CKJIaIHI
ctpykrypu. [lpukimagom 1poro crnoco0y € komoigHa mucnepcis. Lli manimymsii
PO3MipoM 1 HOPMOIO KOHCTPYKIIiH 1 cUCTeM, BUPOOJISIOTh HOBI CTPYKTYPH 1 CHCTEMH 3
NPUHANMHI OJIHIEI0 HOBOIO XapaKTEPUCTUKOIO a00 BIACTUBICTIO BiJl THX, 1110 BUPAXKEH1
B OUTBIIMX MaciTabax.

Takum ymHOM, y Iiii poOOTI MPEACTaBICHO OJWH 3 METOJIB BHPOOHHUIITBA
HAHOCYCIIEH31H, 0 BIPOBA/HKEHO Y TENEPIIIHBOMY Yacl JAJI NOJ0JIaHHS TPYAHOLIIB Y
[OraHO PO3YMHHUX Y BOJI JIIKAPCHKUX 3ac00ax.
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BUBIP METOJIIB ITEHTU®IKALII TA KIJIbKICHOT'O BUSHAUYEHHS
CPIBJIA, 30J10TA TA MIAI YV JIKAPCBKHUX 3ACOBAX 3
HAHOYACTUHKAMMUM METAJIIB
Binoyc C.B., 2llleina T.B., *Kanuurok T.T.

Ulveiscokuii nayionanvruuii meouunuii ynisepcumem imeni Januna I'anuyskozo,
Kagheopa mexnonozii nikie i oioghapmauii, m. JIveie, Ykpaina
2HTK "Incmumym monoxpucmanie' HAH Ykpainu,
6i00in1 ananimuunoi ximii im. A.b. bhanka m. Xapkie, Ykpaina
svitlana.bilous@gmail.com

dapmaiieBTUYHA po3poOKa JIKAPCHKUX 3ac00IB HEPO3PUBHO IOB’A3aHA 3
MeTOoJaMU KOHTPOJIIO SKOCTi. be3 po3poOku MeToniB iaeHTH(IKaIll Ta KUIBKICHOTO
BU3HAUEHHS AaKTHBHUX (apMarieBTUUHMX 1HTPEIEHTIB HE MOXKHA JOCIHIIUTH
CTaOUIBbHICTh JIKAPCHKUX 3aC001B MPOTATOM 30epiraHHs Ta BiAMOBIJTHO BCTAHOBUTHU
TEPMIH 1X MPUJATHOCTI.

HaHouacTHHKM MeTaiiB K aKTMBHI (papMalleBTUYHI 1HIPEIIEHTH BCE YaCTILIe
JOCIIKYIOTBCS. OCTAHHIM 4YacOM, OCKIJIbKH BUSBIIAIOTH €(DEKTUBHY aHTUMIKPOOHY
N0, MIACWIIOIOTH IO 1HIIMX AHTUMIKPOOHHMX 3ac00iB Ta 3MIHIOIOTh UYTJIUBICThH
MIKpOOPraHi3MiB 0 aHTUOI0THKIB Y O1K 3HM)KEHHS pe3UCTEHTHOCTI.

[IpoTe Ha naHuii yac BiJICYTHIM €IMHUHN MIIX1J J0 aHATITUYHOTO BU3HAUYCHHS
HAHOYACTUHOK MeTaliB. Y OUIBIIOCTI BUIMAJIKIB pe3yJbTaTh aHANITUYHUX BU3HAYEHD
BXKO TIOPIBHATH MDK COOOI0 Yepe3 3aCTOCYBaHHS PI3HMX METOJMYHHMX IiIXO/IIB,
METOJUK TPOOOMIATOTOBKM 3pa3KiB, aHANITUYHUX TMPUIAAIB, YMOB BIiAOOpY 1
30epiraHHss TpoO  TomO. 3  METOI  BH3HAYEHHS  METaliB  HaWyacTimie
BUKOPUCTOBYIOTHCS CIIEKTpPajbHI METOAM aHAJI3y: aTOMHO-a0CcOpOLiiHMI, aTOMHO-
bIyopeceHTHHI, aTOMHO-€MICIHHUN 3 1HAYKTUBHO-3B’S3aHOI0 TUIa3MOIO, Mac-
CHEKTPOMETPUYHHUI 3 1HAYKTUBHO-3B’s3aHOI0 Ma3Mmoo Ta iH. CydacHi mpuiaau
JAI0Th MOXJIMBICTh BH3HAYATH €JIEMEHTH SK B 00JIaCTI HU3BKHMX, TaK 1 BHCOKHUX
KOHIICHTpAIIiil.

AToMHO-a0copOLIifHA CIEKTPOMETPISs — OJHOEJIIEMEHTHUW METOJ aHali3y,
nepeBaraMi sIKOro €: BUCOKAa TOYHICTb, CEJIEKTUBHICTh, THYUKICTh BITHOCHO Jl1alla30Hy
KOHIEHTpAI[ili, 110 BUMIPIOIOTHCS, HE TpUBaJia MPOOOMIArOTOBKA, €KOHOMIUHICT,
peHTa0eNbHICTh Ta JOCTYMHICTh Uil HIMPOKOro Kosa sadoparopiit. Ilomym'ssHuit
BapiaHT aTOMHO-a0COPOIIITHOrO METOAYy Ja€ MOXJIMBICTH BUMIPIOBATH KUIBKICTb
30J10Ta 1 cpibiia B po3unHi B Mexkax JiHiiHOCTI Big 0,1 mr/im qo 20 mr/m, miai - Big 0,01
mr/i g0 10 mr/m.

Jlns inenTrdikarii Ta KiIbKICHOTO BU3HAUYCHHS HAHOYACTHHOK cpibiia, 30J10Ta 1
Ml Yy JIKApChKUX 3ac00ax, fKi po3poONsOThCS Ha Kadeapi TEXHOJOrii JIKIB 1
6iodapmartii JIbBIBCHKOTO HAI[IOHATHHOTO MEIMYHOTO yHIBepcUTETy iMeHi JlaHwia
lanuipkoro, HaMM  BHUKOPHUCTAHO aTOMHO-a0COpOILfHY  CHEKTPOMETpil0 3
BUKOPHCTAHHSM METOAY CTaHAApTHUX A00aBOK. MeToanKa BU3HAUYEHHS METaJiB Ma€e
0COOJIMBOCTI BHUKOHAHHS 3aJIEKHO BiJ BUAY JIKapChKUX (QopM — M’sKi, PIJIKi,
TabsieToBaHl Toulo. Po3po0iieHI METOOUKH KOHTPOJIIO SIKOCTI BHECEH1 JO0 IMPOEKTIB
cnenu@ikaiii Ha JIKapcChKi 3aCOOU.
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BIIVINB HAHOYACTHUHOK TOKCUT'EHHOI'O HITAMY (CAGA)
H.PYLORI HA KJIHIYHUM NMEPEBRIT TENTHYHOI BUPA3KH IIITYHKA
TA IBAHAJTUSTHIAJIOI KUIIIKU
bysnyraun 1.O., ®enis 1.O.

B/[H3 «bykoeuncoKuit 0epicagHuii MeOudHuil yHigepcumemy,

Kagheopa eHympiuinooi meOuyunu ma iHheKyiitHux xeopoo,

M. Uepnieui, Yxpaina
sithinska@ukr.net

AxmyanvHicms memu. Ha TenepiniHii 4ac OCHOBHOIO TPUYMHOIO BUHUKHEHHS
I1B BBaxkaeThes iH(IKYBaHHA cln30B0oi o0omoHKu nutyHka ta JIIIK Helicobacter
pylori (HP), migBuiiieHy BipyJI€HTHICTh SIKOTO IETEPMIHYIOTh I'€HU cagA, vacA,
babA, iceA. HasBHicTh acoriariii Mix 1H()IKOBaHICTIO TOKCUTEHHUMH (OCOOIMBO
CagA+) mramamu HP, TsoxkicTio mepebiry XpoHI4HO1 TacTpoayOAeHAIBHOT
MATOJIOTI Ta MABUIIICHHSM CEPIICBO-CYAMHHOTO PU3UKY 3YMOBHJIA TOCITIKCHHS
MEXaHI3MIB BIUIMBY ITi€i 1H(EKIIT Ha PO3BUTOK Ta Mepedir CyMmyTHIX 3aXBOPIOBAaHb.

Meta poOoTu. J[ocniguTh BIUIMB HAHOYACTMHOK TOKCHUYHOTO INTamMy cagA
H.pylori ma xmiHiYHHE mepedir y XBOPHX Ha IENTHYHY BHPA3Ky IUTyHKA Ta
JBAHAIATUTIATIO] KUIITKH.

Marepiaa i metoau. O6ctexxeno 38 xBopux. Cepen nux: 17 xBopux Ha [1BIILI
cagA+ (rpyna 1), 11 xBopux Ha 1B JIIK cagA+ (rpyna 2), 10 npakTHYHO 3J0POBHX
oci6 (rpyma 3). llltamu cagA, H.pylori y 6ionrarax BusHauamu 3a gornomoroio I1JIP
HaOopiB peareHTiB «Xemnikornom» («Jlirex», Pocis).

Pe3yabTaTu gocaigxenHs Ta ix oorosopenHsi. [Ipu o6cTexxeHi BCTAaHOBIICHO,
mo y xBopux Ha [IBII ta TIB AIIK O6onboBuii CHHAPOM 3yCTpIHaeThCs y BCIX
00CTe)EHUX XBOPHUX, OJTHAK JIOKaJi3amis OO0 Jemo BiApi3HAEThCA. Y rpymi 1 6ib
JOKaIi3yeThes B emiractpanbHiid ginsgail (11 xBopux, 64,7%), y HaBKOJOIMYIKOBii
nistHI (6 xBopux, 35,3%). OnHak, y rpyni 2 — B emractpii (3 xBopux, 27,3%),
HaBKOJOMyMNKOBiM aursHIl (3 xBopux, 27,3%) Ta mpaBomy miapedip’i (5 XBopwuX,
45,4%). XapakTep 0010 y ABOX I'pymax JAemo pi3Hi. Y rpymi 1 011 HOCUTh TYHHUH,
Hutounit xapakrep y 10 xBopux (58,8%), a y rpyni 2 —y 7 xBopux (63,6%); kontouunii
—y 4 xBopux (23,5%) ta 2 xBopux (18,2%); pixyunit — y 3 xBopux (17,7%) Ta 2
xBopux (18,2%). 3meHmeHHs 00ro micis ki BusBiseTbes y 12 xBopux (70,6%) ta 9
xBopux (81,8%) Biamosiano Ao rpym 11 2.

Hucnencuunuii cuuapom y rpyii 1 3ycrpivaerbes y 70,6% XBOpuX, OJHAK Y
rpymi 2 —y 81,8% xBopux. Cepen HUX: MOPYIICHHS all€TUTY BUSIBICHO y rpymi 1y
70,6% xBopux, a 'y rpyni 2 —y 81,8% xBopux; Hynora —y 70,6% Tta 63,6% XBOpHX;
neyis —y 52,9% ta 81,8% xBopux; Biapmwkka —y 23,5% ta 36,4% xBopux; OJtOBaHHS
—y11,8% 1a 9,1% xBOpHUX BIAMOBIAHO A0 TPYII.

OrriHka aCTEHO-BETETATUBHOTO CHHAPOMY J00pe BHpaKeHA y NBOX Tpymax, a
caMe HAasBHICTh eMOIIMHOI Ja0inmpHOCTI Oumbmr Bupaxkeno y rpymi 1 (70,6%) y
nopiBHAHHI 3 Tpymnoro 2 (63,6%). OqHak, HAIBHICTh MITJIMBOCTI OLIBII BUPAXKEHO Y
rpymi 2 (36,4%) nixk y rpymi 1(23,5%).

Bceranosneno, o cepeaniii cryminb TsKKOCT! (CCT) 60150BOr0 CUHIPOMY TTPU
[IBII 3a nasBHicTIO reHa CagA crtanoBuB 1,59 6ana, a mpu IIB JIIK 3a3naueni
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NMoKa3HUKW ckiaganu 1,55 6ama. Bing tokcurennocti mramiBe HP y xBopux na I1B
3anexaB Takoxk CCT mucnencuunoro curapomy. Haii6insmn nokazuuku CCT ganoro
CUHAPOMY BiJ3HAYANKCS y BCIX rpymax XxBopux, iH(pikoBanux HP 3 renorumnamum
cagA+ (1,23 6ana — mpu I1BIII, 1,43 6ama — npu [1BJII1K). HatiBumi nokazauku CCT
aCTEHO-BEreTaTUBHOIO CUHApPOMY csaranu y xBopux Ha [IBIII, acomiiioBany 3 HP 3
reHotunamu CagA+ - 1,62 6ana ta 1,57 6ana Bianosiano y xsopux Ha [1B JITTK.

BucnoBku. OTXe, BIUIUB HAaHOYACTUHOK TOKCUT€HHOro mTamy CagA+ Ha
KJIHIYHUH niepeOir nepeBaxae y xBopux Ha [IBII npu owiHIll 60J50BOr0 Ta acTeHO-
BETE€TaTUBHOT CHHAPOMAX, a AUcHencudnnil — y xsopux Ha [1B JAIIK.
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EKCTPAKTHU JIKAPCBKHUX POCJIMH Y CUHTE3I HAHOYACTHUHOK
Banbko P.C., bazasnyk €.B., Koneuna P.T., XKypaxiscoka JI.P., Hosikos B.II.
Hauionanvnuit yniecepcumem «/Ivgiecoka nonimexnika», kagpeopa mexnonozii
0i07102iYH0 aKMUBHUX CRONYK, papmauii ma diomexnonocii, m. /Iveis, Ykpaina
Roksolianavanko@gmail.com

HaHOTeXHOI0Tii aKTHBHO BIPOBAKYIOTHCA y Cy4dacHy (apMareBTUYHY Ta
MEAUYHY MpakTUKy. HaHOuacTMHKH, OJepkaHl TPaguUIAHUMU (PI3UKO-XIMIYHUMHU
METOJIaMH, MOXXYTh OYTH BHKOPHCTaHI 1 BXKE BHKOPUCTOBYIOTHCS SIK AaHTHUCETITHUKH,
KOMITOHEHTH KOCMETHYHHUX 3aC001B, B T€pallii OHKOJIOTIYHUX 3aXBOPIOBAHb, Y IIIJILOBIM
nocrasiii mikis [1].

Ha cboroaui po3po0iieHo Ta onmpaiboBaHO METOAM HAHOCHHTE3Y: Ta30BUM Ta
IJIa3MOXIMIYHUIN CHHTE3, TepMIUYHE DPO3KJIAJaHHS Ta BIAHOBJICHHS, OCA/DKyBaHHS 3
KOJOITHUX  pPO3YMHIB, JETOHAIlIMHMN  CHHTE3 1  eJIeKTpOBHOYX, CHHTE3
BHUCOKOJUCIIEPCHUX OKCHJIB y PIAKAX MeTajaxX, BUCOKOTEMIEpPaTypHUN CHUHTE3,
KOHJICHCAIIIS 3 Ta3y, MpoJii3, TiApoTepMalbHui cuHTe3, pagioni3 [2]. Takox Bigomi
METOJIN: JIa3epHE BUITAPOBYBAHHS, BUITAPOBYBAHHS B €JICKTPUYHIN Ty31, MarHETPOHHE
PO3MUWIIIOBAHHS, MEXaHIYHE TOJAPIOHEHHS, COHOXIMisl, BHUJAJICHHS KOMIIOHEHTA
reTepOreHHol cucTteMH [3].

Ha nanuii 4ac 371HCHIOETHCS TMOIIYK HOBUX EKOHOMIYHO JOCTYIHHUX Ta
€KOJIOTIYHO O€3NMEeYHMX MIIAXiB HAHOCHHTE3Y. OHUM 3 MOMJIMBUX Ta MEPICKTUBHUX
IUIAX1B € TaK 3BAaHUMN «3EJCHUI CHHTE3).

3eJIeHHii CUHTE3 — CMHTE3 HAaHOYACTHUHOK 3a JTOIOMOTOI0 O10JIOTTYHHX CHUCTEM,
[0 BHKOPHUCTOBYE O€3MeYHi IS JOBKULIS XiMIYHI, TEXHOJIOTIYHI Ta BHUPOOHHYI
npouiecu. IlepeBaramMu  «3€J€HOTO» CHUHTE3y €: BHUKOPUCTaHHS JIOCTYIHUX,
HETOKCUYHUX PEUOBUH; 3MEHITIICHHS KUTPKOCTI KAHIIEPOTC€HHUX PEareHTIB; 3MEHIIICHHS
KUTBKOCTI CTaaiii CHHTE3Y; €KOHOMIiSl pEarcHTIB Ta EHeprii; 3HIWKEHHS KUTbKOCTI
BiJIXO/JIiB; CHHTE3 IIPOXOIUThH MPU HOPMAJIbHIN TeMIepaTypi Ta 6€3 BakyyMmy.

BUKOpHUCTaHHSIM POCIMHHUX E€KCTPAKTIB B SIKOCTI (DITOXIMIYHUX €MHOCTEH €
OJIHUM 13 METOJIIB «3€JIEHOTO» CHUHTe3y. POCIMHHI €KCTpaKTH BUKOHYIOTH POJIb
OJIHOYACHO BiJIHOBIIIOBAJIBHOIO 1 CTAOUII3yIOUOrO areHTa y CHHTE31 MeTall4HHX
HAaHOYACTOK. [IOXO/PKEHHS POCIMHHOTO EKCTPAKTy Ta YMOBHU TPOBEICHHS pPEaKIlii
BIUTUBAIOTh HA XapaKTCPUCTUKH YTBOPEHUX HAHOYACTHHOK: PO3Mip, CTPYKTYpY,
CTaOLIBHICTh, XIMiuHI Ta (i3udHi BiacTuBocTi. [lo mpukiasy, ekcrpaktu Pelargonium
graveolens (I'epanp maxyd4a) BIJHOBJIIOIOTH 10HH 30J10TAa JIO HAHOYACTHHOK
JIECSATUTPAHHOI 1KocaeapuyHOi popmu po3mipom 20-40 HM 1 crabimizyroTh ix [4]. B
ekcrpakrax 3 Cymbopogon flexuosus (JlemoHrpac) cuHTe3yBaIKcs 30JI0TI HaHOChepH i
HaHOTpUKYTHHKKH po3Mmipom 0,05-18 mxm [5]. Excrpakr 3 Azadirachta indica (Him)
BUKOPUCTOBYBAIM JJIsl BITHOBJICHHST TeTpaxyopaypaTHoi kuciotu (HAuCl4) y 30moTi
TUIOCKI TPUKYTHUKH Ta MECTUKYTHUKU po3mipoM 50-100 um [6]. Excrpakr 3 mucts Aloe
barbadensis (Ayoe Bepa) BHKOPUCTOBYBaIM Ui CHHTE3y KyOidYHMX 4acTHHOK In2Os
po3mipom 5-50 um [7].

3 BuxopuctanHaMm Merony [Y-Dyp'e-cnekTpockomnii mokazaHo, MO Taki
POCIMHHI METa0OJIITH, K LYKPH, TEPHEHOIIU, mojideHonu, ankanoigu, (peHoJbH1
KHCJIOTH 1 OLIKM, BIAITPaOTh BAXJIHMBY pOJIb Y BIJHOBJEHHI 10HIB MeTaly [0
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HAHOYACTHHOK 1 B 3a0e3MeucHHi 1X moaaibinoi crabiapHocTi [5, 6, 8-10]. Konrpois
po3Mipy Ta Mopdosorii HAaHOCTPYKTYp MOXe OyTH TOB'SI3aHMM 13 B3a€EMOJIEI0 ITUX
Olomoiiekysn 3 1oHaMu MeTaniB [6]. Jlikapchbki pPOCIAMHU pI3HATHCS BMICTOM Ta
KOHIIEHTpPAIIIEI0 JaHUX O10J0T1YHO AaKTUBHUX KOMITOHEHTIB. O4YE€BUJIHO, CaM€ ILIMM
MOXKHa  YaCTKOBO  MOSCHUTH  MOP(QOJIOTIYHY  PI3HOMAHITHICTb  ONHMCAHMX
HAHOYACTUHOK: TPUKYTHUKH, IIECTUKYTHUKH, IT'STUKYTHUK, KyOH, cdepu, emincoinm,
HAHOMPOBOAM, HAHOCTEPKHI.

BukopucTaHHsS pOCIMHHUX €KCTPAKTIB Y CUHTE31 HAHOYACTUHOK — MPUPOJIHIN,
€KOJIOT1YHUH, TPOCTUM, TOCTYIHUM, €KOHOMIYHO BUT1IHUNA MeTo. [IpoTre HeoOXiaHO
IPOJIOBKYBATH JOCTIIKEHHS II0JI0 €KBIBAJICHTHOCTI HAHOYACTHHOK, CHHTE30BaHUX 3
BUKOPUCTAHHSM €KCTPAKTIB POCIIHH, Ta HAHOYACTUHOK, CHHTE30BAHUX TPATUIIIHHUMHU
(b13UKO-XIMIYHUMH MeToJaMHu. Tako JOIIJIBHUM Ta HEOOXITHUM € MPOJOBXKYBaTH
BHUBUYCHHS TOKCUYHOCTI HAHOYACTHHOK Ta iX BIUIMB HA OPTaHi3M.
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BCTAHOBJIEHHA YMOB CUHTE3Y HAHOYACTUHOK MATHETUTY
METOJ0M XIMIYHOI KOHAEHCAIIII
Benepnuxosa 1.0O., Autonenko O.B., [lImnuak T.B.
Hauionansnuii hapmauyeemuunuii ynisepcumem, Xapkie, Ykpaina
neorganic@nuph.edu.ua

[IpoMucioBe BUPOOHUIITBO MAarHeTUTy € JOCHUTh HAJIArOJUKCHHM Ta
06araToOTOHHaKHUM, aJie BOHO CIIPSIMOBaHE HA OJCPKaHHSI MarHeTUTY JUISl TEXHIYHOTO
3aCTOCYBaHHA 3 MIHIMQJIbHUM PO3MIPOM YAaCTUHOK 1-2 MKM. Bingbimn npiOHI yacTku
MarHeTUTy OJIEpXKYyIOTh TMOAPIOHEHHAM a00 METOJOM KOHJICHcAIlli- TepMIYHOT,
€JICKTPOITUIHOT, BAKYYMHOT , XIMI4HOT Ta 1H.

MeTtonoM XiMIYHOi KOHJIEHCAllli MOXHAa OJEPKyBaTHU MAarHETUT KOJIOiTHOTO
pO3Mipy, KUK Mae MIHIMyM JOMIIIOK, IO JIETKO BHIydYarOThesa. J[o Toro xk BiH €
JIOCUTh TIPOCTUM, HE MOTPeOYy€e KOIITOBHOTO OOJIAHAHHSA 1 JO3BOJISIE OJIEPKYBATH
YaCTUHKUA MarHeTUTY PO3MIPOM JIEK1IbKa HAHOMETPIB.

3 METOI0 OJIepXaHHS YACTMHOK MAarHeTUTy 3 BUCOKMMH (DYHKIIOHAJIbHUMH
BJIACTUBOCTSMU, OyJIM MPOBEJIEHI EKCIEPUMEHTANIbHI JTOCHIIIKEHHS 110 BUOOPY YMOB
IPOBEJICHHS peakliii CUHTE3y MarHeTuTy. B poOOTI MarHeTuT oJiep>KyBajii METOJI0M
XIMIYHOI KOHJEHcalli 3 BOJAHHUX PO3YMHIB COJIEH JBO- Ta TPUBAIEHTHOTO (hepymy y
JTY>KHOMY CEpPEeIOBHIIIL:

Fe?* + 2Fe3* + 80H™ = Fe304 + 4H,0

CuHTe3 MPOBOAMIIA 3 BUKOPUCTAHHSAM JUIsl CTBOPEHHS JIYyKHOTO CEepeoBHUIIA
(pH = 10-11) po3uunHiB HATPi¥ TIAPOKCUTY, KAl T1APOKCUAY Ta 25% po3unHy aMOH1H
rigpokcuny. Buxigni peuoBunu depym (III) xmopun Tta depym (II) cynbdar
BUKOPUCTOBYBAIM Y CTEXIOMETPUYHOMY CIHIBBIAHOIIEHHI, Ta 3 BUKOPUCTAHHSIM
HauuImKy 1,75 pasu comni dpepyma (II).

JIsist yciX BUIAIKIB PEaKIlil0 CHHTE3Y MPOBOJWIN 3 BUKOPHCTAHHIM €IUHOTO
anroputmy. Jlo BiadinsTpoBanux 10% posuuniB coneit dhepyma (II) Ta (III) mpu
NOBUILHOMY TMepeminryBanHi Ta Temmepatypli T = 50-60°C no1ar0Th HEBEIUKOIO
CTPYMKOIO HAJUIMIIOK PO3UMHY TiApokcuay Ao ctBopeHHs pH = 10-11. Ompa3zy
CIIOCTEPIraeThCsl yTBOPEHHS 0Caly YOPHOTO KOJIbOPY, Ta 301TbIICHHS TEMIIEpaTypH Ha
7-8°C. Uepe3 roauHy HarpiB BUMHKAIOTh Ta TMEPEMINTyBaHHS MPOJOBXKYIOTH 0
OXOJIO/DKeHHS cyMimni. [lami peakuiiiHy cyMilll BUTPUMYIOTh y mnocTiiHomy MII
npoTsToM 12 TOaWH 70 po3iiapyBaHHS MarHETHT — COJILOBUH PO3YMH Ta J03pIBaHHS
ocajty; MiCJIsl IbOTO MPOBOJIATH Oararopa3zoBy MPOMUBKY PO3UMHY METOJIOM MarHiTHOI
nekanTaii qo pH = 9+10.

CuHTE30BaH1 YaCTMHKA MAarHeTUTy OyJM aTecTOBaHI 3a CBOIMU MArHITHUMH
BJIACTUBOCTSIMHU. J[7s1 CHHTE30BaHMX 3pa3KiB MarHEeTUTY OYyJH EeKCIEPUMEHTATbHO
BU3HAYEHI METJ1 MarHiTHOTO Tictepe3ucy. JlocmipkeHHs: TPOBOIMIN NpU KIMHATHIN
temrnieparypt (T = 300K), meromom BHUCMHKYBaHHS 13 30HM TocTiiHOro MII
€KCIIEPUMEHTAJILHOTO 3pa3Ky B aMITyJIi.

Oneprxani 3anexxHocTi 6(H) 171 ycix CHHTE30BaHUX 3pa3KiB MM JyKe CXOXKHIM
Maixke Oe3ricTepe3rCHUI XapakTep. Y Ci CHHTE30BaHI 3pa3Ku JOCSTalld MarHiTHOTO
HAaCUYEeHHS B Mosix 3 BenuuuHow 1500 kA/m. [Ipu nboMy BenmnymHa HAMarHi4eHOCTI
HACUYCHHS CHMHTE30BAHMX 3pa3KiB CYTTEBO BiJIpi3Hsuiaca. BUKOpUCTaHHS HaIJIUIIKY
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pPO3UMHY aMOHIN TiIPOKCHUIY JO3BOJIIE€ OJEP>KAaTH CHUCTEMY YaCTMHOK MarHeTuTy,
HAMAarHi4eHICTh HACUYEHHS SKHUX TEPEBUINY€E Maibke BTpUYI Led mapamerp s
YaCTUHOK, CAHTE30BAHUX 3 BUKOPUCTAHHSAM PO3UMHIB JYTiB.

IIpy BUKOpPHCTaHHI pO3YMHIB JIYriB Yy MOJIBHOMY  CIIBBIJIHOIIEHHI
[OH]/([Fe**]+[Fe**])=1,5 onepxyrors Fe(Il)-Fe(lll) — maposi noasiiini rigpokcumu
(Green Rust) zaransnoi ¢opmymu [Fe'lsFe''';04(OH)12)?*, crpykrypHmii ckman ta
MAarHiTH1 BJaCTUBOCTI SIKUX BIIPI3HAIOTHCS BiJl MArHETUTY.

BuxopuctanHs po3unMHy aMOHIM T1IPOKCUIY TO3BOJISIE CTBOPUTH M’SIKI YMOBH
CIIBOCAPKEHHS KaTiOHIB (hepyma, 0 CTIpUsI€ MPOTIKAHHIO PeakKilii 3 yTBOPEHHIM caMe
BUCOKOAUCTIEpcHOTO0 MarHeTuTy ckiaay FesOs abo Fe:O3'FeO, sxuit mae BUCOKI
Mar”iTHI XapakTepUCTUKU. Haamuimok BUXITHUX PEYOBHMH (aMOHIN TIIPOKCHUIY)
JI03BOJISIE TIOBHICTIO 3CYHYTH PIBHOBAry y 01K yTBOPEHHSI OCaJy MarHETHUTY.

Takox cmijg 3a3HAYMTH, 10 BUKOPUCTAHHS HAWIUINKY coiii  (depyma
JBOBAJIGHTHOTO BeJA€ 10 TMOKpAIICHHS MAarHiTHUX BJIACTHUBOCTEH CHHTE30BaHHUX
HAHOYACTUHOK MarHetuty. Hammmmok koHmeHTpamii kartioHiB depymy (II)
00yMOBJIEHUI 1OTO BUCOKOIO BiJIHOBHOIO aKTUBHICTIO.

Hacninkom mnpoBeneHUX €KCNEPUMEHTAIBHUX JTOCHIIKEHb OyJIu BCTAHOBJICHI
ONTHMAaJbHI YMOBH CHHTE3y CHUCTEMH HAHOYACTMHOK MAarHeTUTy 3 BHCOKHUMH
MarHiTHUMH BJIaCTHBOCTSIMHU.

Ha BigMiHy BiJ mMmomepeaHixX IOCHIIKEHb, BCTAHOBJEHO, IO CHUHTE3 CIiJ
MIPOBOJIUTH 3 BUKOPUCTAHHIM COJII TpUBaJIEHTHOrO depymy Ta HauMImky 1,75 comi
nBoBajgeHTHoro gepymy ta 10-10,5 KpaTHUM HAAJIUIIKOM aMOHIM TIAPOKCUAY TpPH
pH =10-11.

HaykoBuii HampsiMKOM pO3BUTKY cyd4acHOi HaHodapmallii - CTBOpPEHHS
Mar”iTHUX JIKApChKUX IMpernapariB, 6€3yMOBHO Ma€ MEPCHEKTUBY CBOTO PO3BUTKY B
ycboMy cBiTi. Lo miaTBepKY€EThCS YUCETPHUMHA MYOIIKAIIsIMU Ta MI>)KHAPOTHUMH
KOH(EPEHIIAMH 3 [BOrO0 MHUTaHHA. [PYHTYIOUWCh Ha OaraTopiuHOMy JOCBimi
BUKOPUCTAHHS MArHITHUX PIAWH y TEXHIIl, HAMITIWIACS OCHOBHI HANpPSIMKH
3aCTOCYBaHHS MArHITHUX HAHOYACTUHOK B O00’€KTaX MeAHKO-(papMaleBTUYHOTO
npu3HaueHHs. KoHCTaTyeTbcss TEHICHINS pPO3B’sS3aHHS MHUTAaHHS HOPMATHUBHO-
TEXHIYHOI JIOKYMEHTalli , 3aTBEpPKEHUX METO/IB CTaHAAapTU3allli MarHiTHUX
HaHOYACTHHOK Ta JIIKAPCHKUX MPETapaTiB 3 IX BAKOPUCTAHHIM. Y paMKax po3B’si3aHHs
NUTaHHS MIATOTOBKU (haxiBLIB y cdepl HAHOTEXHOJOTIM 3a3HAYAETHCS CTBOPEHHS
KypCiB 3 BUKJIQIaHHSAM I[LOTO MPEAMETY B BUIIUX IIKOJIaX Y KpaiHH.
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PA3BPABOTKA COCTABA U TEXHOJIOI'YU T'EJIA
OBE3BOJIMBAIOUIIETI'O U ITPOTUBOBOCITAIUTEJBHOTI'O
JEUCTBUSA 1JI JEYEHUS TPABM OITOPHO-JIBUTATEJIBHOI'O
AIIITAPATA
['enpaumupanos C., lnuuak O.C., *Mycozona C.M.
Havyuonanwvnwtii hapmayeemuueckuil ynugepcumem, 2. XapbKoe
*Taoxcukckuii HAWUOHAILHBLIL YHUBEPCUMEM,

2. /Ilywmanoe, Pecnyonuxa Tadxicuxucman

AKTyaqbHOCTh. B HacTosiee Bpemsi 3a00JieBaHMSI OpPraHoOB OIOPHO-
JIBUTATENIBHOTO armapara SBJISIETCS OAHOW W3 BaXKHBIX MPoOOJIeM, CBSI3aHHOW C
OOJBIIION PacHpPOCTPAaHEHHOCTHIO JAHHOW TMATOJIOTHH, MOPaKEHUEM IMallMeHTOB
pa3IMuYHBIX BO3PACTHBIX TPYII, MPOrPECCUPYIOLUIUM XapaKTepOM TEUYEHHs H
CKJIOHHOCTBIO K 00pa30BaHMIO XpoHUUecKux (popm. Ha ceroansimnuii 1eHs naToaorus
CYCTaBOB, CyX0>KMJIbHO-CBSI304YHOT'0 almnapara U MO3BOHOYHUKA 10 CBOEH 4acToTe HE
ycTynaer 0Oosee COIMalbHO-3HAYUMBIM KapAHOJIOTMYECKUM 3a00JIEBAHMSM, B
YaCTHOCTH THUIIEPTOHMYECKON OOJIe3HM U HIIeMHUYecKod Oone3sHu cepaua. B
MEIMIIMHCKONW TpaKTUKE JICUeHHWE TpPaBM CYCTaBOB SIBISCTCA MPAKTHUECKU
HEBO3MOKHBIM 0€3 MECTHOTO M OOIIEro MPUMEHEHHS] COBPEMEHHBIX JIEKapCTBEHHBIX
cpenctB. llpu nedeHuM pa3NIUYHBIX MHKPOTPABM IIHPOKO HCIOIB3YIOTCS MSTKHE
JeKapCTBEHHbIE  (POPMBI, TMPEACTABIAIONIME COOOW  CIOXKHBIE TETEPOreHHbIC
JUCIIEPCHBIE CUCTEMBI, 0€30MaCHOCTh, KaueCTBO U 3PHEKTUBHOCTh KOTOPHIX 3aBUCUT
OT COCTaBa M TUIIA OCHOBAHUSI HOCUTEJIS, IPaBUIIBHOIO BBIOOpA U 11€1€c000pa3HOCTH
BBEJCHUS  JCUCTBYIOIIMX M  BCIOMOIAaTEJIbHBIX  BEHIECTB, 3(PPEeKTUBHOCTU
KOHCEPBAHTOB, IUCIIEPCHOTO COCTOSIHUSI JIEKAPCTBEHHBIX BEILIECTB, CPOKOB XpPaHEHMUS,
yCIOBUI MpOU3BOACTBA M JAp. B cBsA3u c 3TUM, pa3paboTKa OpHUTHHAIBHBIX
JIEKapCTBEHHBIX CPEACTB JUIsI MECTHOIO NPHUMEHEHHUS Ha OCHOBE COEAMHEHUU
IPUPOTHOTO TPOUCXOXKICHUS, MIPEACTABISET OOIBIION HHTEPEC ISl MEAULIMHCKON U
dbapMaleBTUYECKOM OTpaciu.

Heab: Teoperuyeckoe OOOCHOBaHME COCTaBa M AKCHEPUMEHTAIbHAs
pa3paboTKa TEXHOJIOTUU TeJisl MPOTUBOBOCIAIUTEILHOTO U MECTHOAHECTE3UPYIOILIETO
NENCTBUSA, pa3pabOTaHHOTO HA OCHOBE CTAaHJAPTU3UPOBAHHOM CyOCTaHIIMU MPOAYKTOB
m4esnioBocTBa — (eHonpHOro THApodoOHOro mnpenapara npononuca (PITII) u
00€300IMBAIOIIUX CPEJACTB CHUHTETUYECKOTO TMPOUCXOXKIEHUS JJis  JICUYEHUS
MHUKPOTpaBM M 3a00JI€BaHUI OpraHOB OIOPHO-JBUTATEIBLHOTO alapara.

Matepunanbsl m Metoabl. OOpa3ipl reneil moaBepragu GU3NKO-XUMHUECKUM
(pH, xonmnoumHas cTabUIBHOCTH, TEPMOCTAOMIBHOCTD), (PapMaKO-TEXHOIOTHIECKUM
(OTHOPOJTHOCTh, NTUCHEPCHOCTH), PEOJOTHMUECKUM (TUN TEYEHUS, TUKCOTPOIHOCT,
IUTACTUYHOCTb, 3JJACTUYHOCTD) M CTATUCTUYECKUM METO/IaM aHaJIM3a.

Pe3ynbTaThl U 00cyxnenue. [1o pe3yiapTaraM MpoBeIEHHBIX PEOJOTHYECKHUX
UCCIIEJIOBAaHUI W CPaBHUTEIBHOTO aHaIM3a CTPYKTYPHO-MEXaHMUYECKHUX CBOWCTB
AKCIIEPUMEHTAJIbHBIX 00pa3loB reyieid, pa3paboTaHHBIX HA OCHOBE KCaHTaHa, HATPUS
anpruHata, kapoomepa mapku Ultrez-20 (HeHTpaM3yIOMIUiA areHT TPOMETaMoJI) U
MOJAU(PUIIMPOBAHHOIO resieoOpazoBaTens «Structure XLy OblI0 ycTaHOBIEHO, YTO BCE
uccienyemMble 00pasilbl Telied MpeCTaBIsSIOT COOO0M YIPYro-BA3KO-IIACTUYECKUE
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CUCTEMBI C  ONPEACIICHHBIMHM  THUKCOTPOIIHBIMM U YJIOBJIECTBOPUTEIBHBIMU
HoTpeOUTENbCKUMHU CBOMcTBaMH. VCX0ls M3 pacyeTHBIX JaHHBIX peornapaMeTpoB
JI0Ka3aHoO, YTO HamOoJee ONTUMAIBHBIM 00pa3oM JUIsl JajdbHEHIINX HCCIEAOBAHUN
ABJISIETCS T€Jlb, IPUTOTOBJIEHHBIM Ha OCHOBE Kapbomepa Mapku Ultrez-20, koTopblil
UMEET YAOBIIETBOPUTENIbHBIE IOTPEOUTENBCKUE, CTPYKTYPHO-MEXAaHUYECKUE H
TEXHOJIOTUYECKHE CBOWCTBA. lloilydeHHBIE [aHHBIE TaK)KE CBHUJAETEIBCTBYIOT O
HE3HAUUTEIbHOW CTENEHM pa3pyLIEHHs] CTPYKTYpbl AAHHOTO oOpasla B IpoLecce
NEpEMEILNBAHUS U PA3PEKEHUS BO BpEMsI IEPEMENIMBAHUS B PEAKTOPE.

BeiBoabl. Ha ocHOBaHMM TPOBENECHHBIX (PUIUKO-XUMHUYECKUX, (HapMakKo-
TEXHOJIOTMUECKUX U PEOJOTMYECKUX MCCIEAOBaHUN ObUIM pa3pabOTaHbl COCTaB U
TEXHOJIOTHS Telsl IPOTUBOBOCHAIUTEIBHOIO U MECTHOAHECTE3UPYIOLIETO JEHCTBHS
1UIs Je4yeHus 3a00J1€BaHUI OPTaHOB ONOPHO-/ABUTaTEILHOTO anmapara.
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CTBOPEHHHA JIIKYBAJIBHO-ITPOPIVTAKTUYHOI'O KPEMY JJIA
KOPEKIIII CYXOI CEBOPEI
I'yproBebka A.A., Tuxonos O.1}, bo6po C.I'.
Hauyionanvnuii hapmayeemuyunuii ynigepcumem, m. Xapkie, Ykpaina
cosmetology@nuph.edu.ua

OnHOIO 13 BaXIMBUX IMPOOJIEM KOCMETONOrli € po3poOKa KOCMETHYHHX
JTIKYBaTBHO-NIPO(UTAKTUYHUX 3ac001B ISl 3aCTOCYBaHHS iX MPU PIZBHOMAHITHUX
3aXBOPIOBAHHSIX HIKIPH.

B acrniexTi BUKIIaieHOT0, 0COOJIMBUM MUTAHHS CHOTOJICHHS CTAa€ YAOCKOHAIUTH,
MOJIIMIIUTH  JTIKyBaJbHO-KOCMETHYHUMH  3ac00aMH MEIWYHE, KOCMETOJIOTIuHe
3a0e3MeUeHHs] HAcelieHHs YKpaiHW He TUIBKM TOTOBUMH TperapaTtamu, a i
BUTOTOBJICHUMHA B YMOBax amnTeK, KOCMETHYHUX 3aKjIajax, TOOTO HaJICKHUM
ACOPTUMEHTOM €KCTEMITOPATBHOI HOMEHKJIIATYPH.

HeoOxigHO BHU3HAYUTH, 1O B TENEPINIHIA Yac MU MAEMO CHUTyaIlilo, KOJIU
OPOAYKTH OJKIIPHULTBA 3a IOPIBHAHO HEBEIUKHHM MEploJ CTAlOTh OJHUMHU 3
HAUTOMYJISPHIIIUX TPUPOJHUX O10J0TIYHO AKTUBHUX CYOCTaHIM 1 3HAXOMSTHCS B
LEHTP1 YBaru, siK JUKEPEIo BITYU3HAHOI JIKaPChKOi CHPOBUHHU.

KpiMm TOro, BITYM3HSHUMH Ta 3aKOPAOHHHMMHM BYEHHMH TaKOXX HAyKOBO
JIOBEJICHO JIOIIJIBbHICTh BUKOPUCTAHHS B TEXHOJIOT1] KOCMETHYHUX 3aC001B MPOYKTIB
O/DKUIBHUIITBA Ta 1iX OIOJIOTIYHO AaKTHUBHUX CTAHJAPTH30BaHMX CYOCTaHIIIH,
no3BosieHnx MO3 Ykpainu 10 3aCTOCyBaHHS B MEIUYHIN MTPAKTHIIIL.

3 TOYKH 30py aKTyaJbHOCTI perenTypu HeoOXigHO Opatu 10 yBaru Tou (hakr,
0 HOMEHKJIATYpPy KOCMETHYHHUX 3ac00iB TOTPIOHO BHUKOPHUCTOBYBAaTH B IEBHHX
¢bopMax BUTOTOBIICHUX 3a MIPOIMKUCAMH JIIKapiB B yMOBaX alTeYHOTO BUPOOHUIITBA.

AHamiz  penentypum  KOCMETHYHHMX  3acO0iB  CBIAYWTH, M0  Cepen
€KCTEMITOPAIBHUX JIIKYBAJIbHO-MIPO(PIIAKTUYHUX MPENapaTiB 3a iX BUKOPUCTAHHSIM
3aiiMaroTh JepMaTosoriyHi nponucu — nonana 50 %, mo Hanexats a0 rpynu D.

3asie’kHO B1J BUY JIIKAPChbKUX (POPM HOMEHKIJIATypa IMpenapariB NpecTaBiIcHa
mazsimu — 47,4 %, kpemamu — 42,1 %, nactamu — 5,3 % Ta eMyJIbCISIMHU.

Tomy, aHami3yroun BHIlE3a3HAYCHE, METOIO HAIIMX JOCIIHKCHb € TCOPETHUYHI
Ta EKCHEPUMEHTAIbHI JOCIIKEHHS MO po3poOILll CKIIaay Ta TEXHOJIOTIl peuentypu
€KCTEMITOPAIBHOTO KOCMETUYHOTO 3aco0y — KpemMy Ha OCHOBI (papMarieBTUIHUX
iurpenieHTiB (ADPI) — peronpHOTO riPoPoOHOTO MpenapaTy MPOMOICy Ta MEPru s
3aCTOCYBaHHS B JIEPMATOJIOT1UHIN MPAKTHIII.

JIJisi BOpOBAJKEHHS B MPAKTHKY OXOPOHH 37I0POB’ST CTBOPEHOTO KOCMETHYHO-
npo(TaKTUIHOTO 3ac00y HaMH PO3POOJICHI TEXHOJIOTIYHA 1HCTPYKI(iS 3T1THO BUMOT
HepxaBroi ®dapmakomei VikpaiHu Ta TpoekT iH(GOpMAIIHHOTO JUCTa IS
3aTBepakeHHsa B MO3 Ykpainu 15 Horo eKCTeMnopaaibHOI0 BUTOTOBJIEHHS B yMOBax
anTeYyHOTO BUPOOHUIITBA.
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JOCJII)KEHHSI MPOTUMIKPOBHOI J1f KOMITO3UTY
HAHOAUCHEPCHOI'O KPEMHE3EMY TA
HNOJITEKCAMETWJIEHT'YAHIITURY T'TAPOXJVIOPUY
Hopomenko A.l., 3aituenko I'.B.

Hauionanvnuii meouunuii ynieepcumem imeni 0.0. bozomonwvus, m. Kuis,
Ykpaina

annadoroshenko2015@gmail.com

Pe3ucTeHTHICTh 10 aHTUMIKPOOHMX MpenapariB, SIKa HETaTUBHO BIUIMBAE Ha
pe3yibTaT JIKyBaHHS XBOPHX, € aKTyaJIbHOIO MPOOJIEMOIO i BCiX KpaiH. OcTaHHIM
4acoM  CIIOCTEPIrae€TbCsl 3POCTAaHHS AHTHUMIKPOOHOI PE3UCTEHTHOCTI IITaMiB
Escherichia coli, sxi € omHuM 3 HpoBigHUX 30yJAHHUKIB HO30KOMIaJdbHHX T'HIHHO-
3anaabHUX 1HQEKIIIH.

Busnavanacs mpoTUMIKpOOHa aKTHBHICTh KOMIIO3UTY, a caM€ MiHIMaJbHa
1HTi0yI04a Ta MiHIMaJbHA OakTepuiuaHa ((QyHTIIUIHA) KOHIEHTPAIS KOMIIO3UTY
HAHOJUCIIEPCHOTO KPEMHE3EeMY Ta MOJIIreKCaMEeTUIICHTYaHIIUHY T1ApoXJIopuay (mami
kommo3ut HAK+TII'MI'-I'X) Ha TectoBux mrTamax Mikpoopranizmis Escherichia coli;
Staphylococcus aureus; Pseudomonas aeruginosa; Salmonella enterica; Klebsiella
pneumoniae; Candida albicans.

Po3pobnenuit KOMITIO3UT HAK+III'MI-T'X HPOSBIIAE BUPaXEHY
aHTUOaKTEeplaNbHY /110, 010 TPaM-TIO3UTUBHUX, [PAM-HETaTUBHUX MIKPOOPIaHi3MiB,
a takox C. albicans.

HaiiBuiy mpoTuMikpoOHY aKTHBHICTH KOMIO3UTY BimHocHo E. coli ta C.
albicans MIC 6ymna na piBHi 9,77 Mxr/min a MBC/MFC — 19,53 Mkr/mi, y nepepaxyHKy
Ha [ITMTI'-T'X.

Busneno pizuuii BrumB kommo3uty HJIK+III'MI-I'X na rpamueraTuBHi i
TPAMITIO3UTHBHI ~ MIKpOOpraHi3mMu. JlaHWl ~ KOMIIO3UT  TPOSIBUB  OJIHAKOBY
NpOTUMIKpOOHY akTHBHICTH BigHOcHO n0 E. coli ta C. albicans. Ane BigHOCHO 10
rpaMHETaTHBHUX MIKPOOPTaHi3MiB Ha TpuKIaai TecT-mramy K. pneumoniae mueit
e(eKT 3apeecTpOBAHO NpU KOHUEHTpaii 78,13 Mkr/mi, y nepepaxyHky Ha [II'MI'-I'X,
0 JIEMOHCTPY€ BHIIY PE3UCTEHTHICTh TIpaM HETaTUBHUX MIKPOOPraHi3MiB J0
PO3pO0IEHOTO KOMIIO3UTY.

Ile Moxxe OyTH TOB'I3aHMM 3 TUM, IO IO CKJIQAy KIITHUHHOI CTIHKH Tpam-
MO3UTUBHUX MIKPOOPraHi3MiB BXOJIUTh 10 70% MypeiHOBHX KOMIIOHEHTIB, a y IpaM-
HeraTuBHUX Juiie a0 10%, mpoTe HasiBHI TaKOX JIIOIOIicaxapuaHi KOMIIOHCHTH,
MoxkHa npunyctutd, mo I[II'MI-I'X 3B’s3yeTbcd MEpeBaXHO 3 MYpPEIHOBHUMH
KOMITIOHEHTAaMU MEMOpaHH, MpO M0 CBIIYWTH BHIA YYTIUBICTb CaMe TpaM-
MO3UTUBHUX OaKTepiii, 1 HUKYA TpaM-HeraTuBHUX. [IpoTte 11e mpunyiieHHs norpedye
MIOTATTBITIOTO BUBYEHHS.

BpaxoBytrouu sitepatypHi JaH1 H10/10 JOCIIKEHHS aHTUMIKPOOHOT aKTUBHOCTI
[II'MI'-I'X, Ta OLIHKY JaHUX IPOBEAECHOIO TOCIIKEHHS, MOKHA 3pOOUTH BUCHOBOK,
mo nporumikpoOHa komno3uty HIAK+IIT'MI-I'X 3ictaBHa 3 Takoro po3uuny [1I'MI -
I'X, sIKuii MIMPOKO 3aCTOCOBYETHCS SIK €(hEKTUBHUMN J€3UH(DEKTAHT.
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HAHOBOJOKHUCTI HETKAHI MATEPIAJIN 3 AHTUCEIITUYHUMHA
BJJACTUBOCTAMU
Imenko O.B., JIamok 1.O., [InaBan B.I1., Bynam FO.A.
Kuiecokuit nayionanvHuil ynigepcumem mexnonozii ma ousainy, m. Kuis,
Ykpaina
e.ishchenko5@gmail.com

CnuibHi 3ycWiUIs XIMIKIB, OIOJOTIB Ta MEAMKIB 30CEpEKeHI Ha Mpoldsemi
HaJaHHS TIEPEB'S3YBAIBHAM MaTepiajlaM JOJAATKOBUX JIIKyBaJIbHUX BIIACTHBOCTCH,
30KpeMa aHTUMIKpOOHUX, MIIAXOM IIPOJIOHTAIlli Mii JIIKapChbKUX IpemnapaTiB abo
MPOSIBY JIIKYBAJIbHOTO €eKTy y caMiil moJiiMepHiit kommo3uitii [1].

Ocranniii 4yac 30epiraeTbCsi  CTIMKMM  IHTEpeC 7O  BHKOPUCTAHHS
HAHOBOJIOKHUCTUX MaTepiaiiB, sIKI OTPUMYIOTh METOJIOM €JIEeKTpo(opMyBaHHS B
MeAUIMHI 1 OloiHXKeHepil AJisi CTBOPEHHs BUPOOIB KOCMETOJIOTIYHOTO, CaHITapHO-
TITIEHIYHOTO Ta JIKYBaJIHHOTO MpU3HAYCHHS [2].

Jlns moaudikamii O10JOTIYHO AKTUBHHUX PEYOBHMH 1 CTBOPEHHSI HOBUX
e(eKTUBHUX JIKAPCHKUX MpenapariB Bce OUIBIIOrO0 3HA4Y€HHS HaOyBalOTh
BOJOPO34YMHHI ToJiMepu. Monaudikaiis noaiMepiB JO3BOJSE PEryJlOBaTH 1X
PO3YMHHICTB Y BO/JIl, 3HU3UTHU TOKCUYHICTh, 3MIHUTH CHEKTP O10JI0T1YHOI aKTUBHOCTI,
3a0€3MEUYNTH I[IJTbOBE TPAHCIOPTYBAaHHS aKTUBHUX pPEUOBWH. [[1s BHpIMIEHHS ITUX
3a/lay 3aCTOCOBYIOThCA CUHTETUYHI 1 PUPOJIHI KapOOo- 1 T€TEPOIAHIIFOI OBl OJIMEpH-
HOCIi (HampuKjaj, MOJIBIHUIMIPPOIIIIOH, MOJIBIHIIOBUN CIUPT, MOJMIETHUICHTIIIKOb,
JEKCTpaH, XiTO3aH, KpOXMaJib, OUIKH, MOJINENTUIA Ta 1H.). B 3amexxHocTi Big MeTH
3aCTOCYBaHHA, PO3POOISIOTHCS MOJIMEPU-HOCIT 3 33/J1aHOI0 XIMIYHOIO OYJI0BOIO 1
MOJIEKYJISIPHOIO MAacoOl0, BUKOPUCTOBYIOTh O10CYMICHI MOJIMEpPH, SIKI MalOTh HaOip
dbyHKIIOHATHHUX TPy [3].

VY naniit poOOTI TOCHTIHKEHO TMPOIECH OTPUMAHHS HAHOBOJIOKHUCTUX HETKAHUX
MaTepiaiB METOJOM eJIeKTpOoPOpMyBaHHS Ha JTAOOPATOPHIM yCTAHOBII KaMISIPHOTO
Tumy. Bynu cTBOpeHi KOMIO3UIIi1 HA OCHOBI JKEJIATUHY 3 JI0JJaBaHHSIM IOJI1BIHIJIOBOTO
CHUPTY Ta MOJIBIHUIALIETATY 3 aHTUMIKPOOHUMH 100aBKamMu. B poboTi nociixyBanu
10 % po3umHM NodiMepHOi kKommo3wuilii Ha ocHOBi kenatuHy (CAS Ne 9000-70-8),
nosisiHitoBoro cnupty (IIBC) mapku PVA-17-99 ta nonisininanerary (IIBA) (CAS
Ne 9003-20-7), a B IKOCTI aHTUCENTUYHOI PEUOBUHU JaoJaBad 1% XJIOPTreKCUIUH
(CAS Ne 55-56-1).

Tabmani 1

JocnimkeHHs mpoliecy enekTpodopMyBaHHS KOMIIO3HUIIIM Ha OCHOBI JKeJIaTUHY

3pazku CriBBiTHOIIICHHS. KOMIIOHCHTIB, V B.Y. ®DopMyBaHHS BOJOKOH
IIBC:xenatun 9:1 -
IIBC:xenatun 7:3 +
[MBC:xenaTuH+ XJIOPreKCUANH 9:1 +
I1BC:xenaTiH + XJIOPreKCUANH 7:3 -
[IBA:xenaTun 9:1 +
[IBA:xenaTun 7:3 -
[TIBAxenaTuH+ XJOPTeKCUIMH 9:1 +
IIBA:xenaTuH + XJOPreKCUIuH 7:3 +
«-» - enekTpoopMyBaHHS HE BiIOYBAEThCS; «E»-elIeKTpohOpMyBaHHs HecTablIbHE; «+»-CTablIbHE eNeKTPOhOPMyBaHHSL.
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BcTranoBneHno ontuManbpHy Hanpyry enekrpudHoro nojis 30 kB ta BigcTanb Mixk
enexktpogamu 9-11 c¢M I OTpUMaHHS BOJIOKOH 13 JKEJAaTHHY 3 JIOJIaBaHHSM
610CyMICHOTO MOJIIBIHIIOBOTO CIIUPTY Ta MOMIBIHIIALIETATY.

Mep2 = 100*0,1*normal(x; 0,5391; 0,103)
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[IBA : xenarun : xnoprekcuaus (9:1)

Mep2 = 100*0,05*normal(x; 0,4681; 0,0862)
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Puc. 1. MikpodoTorpadiss HETKaHOTO BOJIOKHHCTOTO MaTepianty, OTpUMaHi METOJI0M
enlekTpoHHOi Mikpockomii (Mikpockormr MIRA3 TESCAN), ta miarpamu CTaTUCTHYHOTO
PO3MOJITY AlaMeTPiB BOJOKOH

B pesynbrati rpadgiyHOoro aHamizy OTpUMAHMX AAHUX HU(POBUX 300pakeHb,
BU3HAYEHO CTATUCTUYHMMA PO3MOJLI 32 JA1aMETPOM BOJIOKOH y HETKAaHOMY MaTepialli,
Ta BCTAHOBJICHO, 110 41-68 % BosokoH MaroTh aiamerp 0,25 - 0,5 MKM B 3aJI€KHOCTI
BiJl CKJIaTy pO3YMHY, SIKI XapaKTepU3YIOThbCSd HAHOPO3MipaMH 3a BH3HAYCHHSIM
Enmapko [4].

B pesynbrarti mociimkenb MOp(}OJIOTIYHUX OCOOIMBOCTEM BCTAHOBJICHO, IO
YacTHMHA BOJIOKOH, OTPUMAaHUX €JIEeKTPOoPOpMyBaHHSM, BIAMOBIAAIOTH 00JIACTI
HAHOPO3MIPIB 1 1€ BIAKPUBAE MEPCIIEKTHUBU OTPUMAaHHS 010CYyMICHUX HaHOBOJIOKOH 3

AHTUCENTUYHUMU BJIACTUBOCTSIMHU.
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EKOJIOTTYHI ACIIEKTU JOCHIKEHHA HAHOMATEPIAJIIB 3
TOYKH 30PY 3AKOHOJABUYOI'O PET'YJIFOBAHHS B YKPATHI
Kazumona H.E., JTucenxo T.I.
 ®Dapmayeesm Anmexu nuzvkux uyin, m. Kuis, Yxpaina
2Excnepm 6i00iny peccmpauiiinux, nepepeccmpayiiinux mamepianie ma min
Jlenapmamenmy gpapmarkonaznady /leprcasnozo ekchepmmnozo yenmpy
Minicmepcmea oxoponu 300poe’sa Ykpainu, m. Kuie, Ykpaina

monocolor@meta.ua

[IpoTsiroM oOcCTaHHIX POKIB 3HAYHOT'O PO3BUTKY HAOyIM JOCIIKCHHS
HaHoMmeTepiaiB. O HaK, Iepe JOCIITHUKaAMH MOCTA€ BAXKIMBE MUTAHHS €KOJIOTTYHOT
Oe3rekr pedyoBMH Ta €(EeKTUBHOI YTUII3alii MPOAYKTIB MepepoOKH. 3HauHE
3aHETIOKOEHHS BUKJIMKA€ MOJIHMBICTh TI00ATBHOTO 3a0pyJHEHHS BOJH, TOBITPS,
BIUTUB HAa TE€HU POCIMHHOTO Ta TBAPUHHOTO CBITY. BpaxoByroouu Bullle3a3HAUYCHE,
HaHOMAaTEPiaid MOXKYTh CTAHOBUTH 3arpo3y JUIsl JKUTTS Ta 3I0POB’ sl JIFOIUHHU.

[cHy10Th pi3HI BUM HaHOMATEpiadiB (METaN0i 11, HEMETaIu, METAJIEBl OKCHUJIH,
BYTJICLIEB] HAHOMATEpiav, (PyHKI10HAII30BaHIAEHAPUMEPH, JIIIIOCOMHU Ta 1H.), SIK1 32
pPaxyHOK BEJMKOI IUIONIl TOBEPXHI, BUCOKOI pEaKIiiiHOT 3JaTHOCTI Ta IHIIUX
BJACTUBOCTCH aKTHBHO JIOCTI/DKYIOTbCS Ta BHUKOPHUCTOBYIOTBCS B SIKOCTI
OakTepulMaAHUX / (QYHTIIUIHUX PEYOBUH, SK 3aCO0M JIOCTaBKU TE€HETHYHOTO
MmaTepiany Ta iH. Takoxk. caMe TOMY HAHOTEXHOJOTIi BIIrParOTh 3HAYHY pPOJIb B
cydacHiit ¢itomarosorii [1]

Hanomatepiann Ha OCHOBI HAaHOYACTHHOK OKCH[IB METaliB MOXYTh CYTTEBO
BIUTUBATH HA OTOYYIOYE CEpeoBUIE. 30KpeMma, 3a3HAuyaeThCid IMpo Te, IO
HaHo4yacTUHKU Mijal okcuay (CuOnanoparticles) BXOmaTh A0 CKJIaAy MNECTUIIHIIB,
OJTHAK 3aJUIIAE€THCS HEMOCTI/DKCHUM TOTEHIIMHWA BIUIMB Ha (DYHKIIOHYBAaHHS
arpoexocucteMu. BusiBieHo, 1o Taki HAHOPEYOBUHU MOXKYTh MaTH IIK1JINBUI BILTHUB
HAa MIKpOOHY aKTHUBHICTh Yy TIpyHTaX 3 KOHTPACTHUMHU (Pi3UKO-XIMIYHUMH
BJIACTUBOCTAMU. [lOBIIOMIIIETECS TIPO  aKyMYJIIOIOYi  BJIACTUBOCTI  BHSIBJICHUX
HEraTUBHUX e(eKTiB [2].

3rinHo crarTi 3 «OCHOBHI NPHUHIMIM OXOPOHH HABKOJUIIHBOTO MPUPOIHOTO
cepenoBuiay po3auty | «3arambHi monoxeHHs» 3akoHy Ykpainu «IIpo oxopony
HABKOJUIIHBOTO MPUPOIHOTO CEPEIOBUIIAY 3a3HAUAETHCA MPO «...NPIOpUmMemuicmo
BUMO2 eKOJI02IYHOI be3neKu, 0008'13K08IiCMb 000ePHCAHHS eKOJIOCIUHUX CIMAHOAPMIE,
HOpMAamueie ma JiMimie GUKOPUCMAHHA NPUPOOHUX pecypcié npu 30iUCHEHHI
20CN00apcyKoi, Ynpasnincokoi ma iHwoi OdianvHocmiy. BinOyBaeTbCs «...HAYKo80
002pYHMOBAHE HOPMYBAHHS GNAUBY 20CNOO0APCLKOI ma I[HWOI OislIbHOCMI HA
HABKOIUWHE NPUpoOHe cepedoguuje». BapTo 3a3HauUMTH, W0 3AIHMCHIOETHCA
«...KoMnencayis WKoou, 3an00iAHOI NOPYUIEHHAM 3AKOHOOA8CMBA NPO OXOPOHY
HABKOTUWHBO20 NPUPOOHO20 cepedosuuyar|3].

3rigHo po3auty | «3aranbHl mosjoxkeHHs» 3akoHy Ykpainu “IIpo Biaxoam»
3a3HAYAE€THLCS BH3HAUCHHS IIOHATTSA «HeOe3meuHi Biaxoam». OTke, HeOe3MmedH1
BIIXOAU — L€ «...810X00U, WO MAaomv MAaxi Qizuuni, XiMiuHi, OI0I02IUHI YU THUL
Hebe3neuHi eracmueocmi, sAKi CMEOPIIoMb abo MOXNCYMb CMEOPUMU  3HAYHY
Hebe3neKy 015 HABKOIUUHBO20 NPUPOOHO20 Cepedosuya i 300p08's ToOuHU ma sKi
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nompebyloms cneyianbHux memoois i 3aco0ié noeooxiceHHs 3 Humuy. BaxiInBoro

3HauYeHHS HaOyBae mpobieMa 3HEIIKOKEHH HAaHOMAaTepiaiiB, Kl BUKOPHUCTOBYBAJIH

i1 9ac JOCTi B 3 METOIO HIBETIOBaHHS HEOE3MEYHOCTI 32 IOMTOMOTO0 Pi3HUX METO/IIB
313aCTOCYBaHHSIM MEXaHIYHOTO, (PI3UKO-XIMIYHOTO YU O10JIOTIYHOTO OOpPOOICHHS.
3rigHo crarti 20 «IloBHOBa)keHHS MICHEBHMX JEp>KaBHUX aJMIHICTpauiid y cdepi

MTOBOJKEHHS 3 BIXOJaMM» 3a3HAYA€THCS, M0 JI0 MOBHOBaXKeHb KUIBCHKO1, 001aCHIX

Ta 1H. aJMIHICTpallli BXOJAUTh po0OTa MIOAO «...3abe3neyerHss 30IUCHEeHHS OYIHKU

8NIUBY HA OOBKILNIA MA HAOAHHS BUCHOBKY 3 OYIHKU 8NJIUBY HA O0BKILISA U000 HAYKOBO-

O0CNIOHUX | MEXHONO2TYHUX PO3POOOK ... BIONOBIOHO 00 3AKOHOOABCMBA NPO OYIHKY

enausy na 0oexinisny [4].

BucnoBok. OTxe, HaHOMeTepiaJud MalOTh CYTTEBUH PO3BUTOK Yy Tramysi
JOCIITHUITLKOT JISTIHOCTI, OJTHAK, YCKJIAIHIOETHCS MpoodsiemMa Oe3nedHoi yTrimi3arii
BimxodiB. PazoM 3 TuM, Ile MEPCIEKTUBHUN HANPSIMOK, SKUM Ma€e 3HA4YHI IMO3UTHUBHI
JIOCSITHEHHSI B MEJIUITMHI, IPIIIaIo0y IyBaHH1, arpoHoMmii Ta iH. Came ToMy HEe0OXiHi
MOJIAJIBII JTOCHI/PKEHHSI TOKCUYHUX BJIACTHBOCTEM HaHOMATEpiamiB 3 ypaxyBaHHSIM
npOo(UIAKTUYHHUX A1 1010 MOKJIMBUX HACIIJIKIB Ta BUMOI YHHHOI'O 3aKOHOJABCTBA
Ykpainu.

Cuucok Jireparypu:
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2. Negativeeffectsofcopperoxidenanoparticlesoncarbonandnitrogencyclemicrobialac
tivitiesincontrastingagriculturalsoilsandinpresenceofplants / Simonin M., Cantarel
A.A.M., Crouzet A. [et al.] // FrontMicrobiol.— 2018. —DecVol. 9. —3102. doi:
10.3389/fmich.2018.03102;

3. 3akoH Ykpainu «IIpo OXOpPOHY HaBKOJIMIIHBOIO IIPUPOTHOTO
cepenoBuiay.Pemaxmis Big 12.10.2018. Bimomocti BepxoBnoi Paam VYkpainu
(BBP), 1991, No 41, cT.546. — Pexum JOCTYIY:

https://zakon.rada.gov.ua/laws/show/1264-12 (nara 3Bepuenns: 17.01.2019);

4. 3axon Ykpainu “Ilpo Bimxoam». Penakiis Bix 04.10.2018. Bimomocti BepxoBHoi
Pamu VYkpainm (BBP), 1998, N 36-37, c1.242. — Pexum npocrymy:
https://zakon.rada.gov.ua/laws/show/187/98-%D0%B2%D1%80(nata 3BepHeHHS:
17.01.2019.
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HAHOTEXHOJIOI'TS IK HOBITHIM IHCTPYMEHT JJISI NIIBALIIEHHSI
PO3YNHHOCTI IOTI'AHOPO3UYNHHUX AKTUBHUX
GOAPMAIEBTUYHUX IHTPEAIEHTIB
KoBanescoka [.B., Py6an O.A.

Hauyionanvnuii hapmayeemuynuii ynigepcumem,

Kagheopa 3a600cvKoi mexHon02ii 1ikie, m. Xapkie, Ykpaina

inga.kovalevskaya@gmail.com

3a ocTaHHI POKM HAHOTEXHOJIOTIT IIUPOKO BUKOPHUCTOBYIOTHCS MPHU PpO3poOII
CHUCTEM JOCTaBKH aKTHBHUX (papmarieBTHUHMX 1HTpemieHTIB (ADI) 3 mominmeHuMu
dbapMakOKIHETUYHUMH Ta (apMakoAiHAMIYHMMHU BJIACTUBOCTAMU. OIHUM 13
HaIpsIMKIB € MexaHiuHa akTuBamis A®DI. MexaHiuyHa akTHUBAIliI — 1€ CTPYKTypHE
MoaudikyBaHHsS (HI3UKO-XIMIYHUX BJIACTHUBOCTEW 0O€3 3MIHM CKJIAJy PEYOBHHU 1 ii
MoJteKyJisipHOi Macu. Llei mpoliec MoKHa BU3HAUUTH SIK MIKPOHI3allis MaTepiary I
JIEI0 30BHIMIHIX (13UKO-XIMIYHHUX (AKTOPIB: yAaPHO-XBHJIBOBOI Ta €IEKTPOMArHiTHOI
00poOKH, paaialiiHOro ONpoMiHIOBaHHA. IIpolec oTprMaHHS BHUCOKOAMCHEPCHHUX
MNOPOIIKIB Ta CyCHEH31i BU3HAYAIOTH SIK IUCIIEPIyBaHHS.

CyvacHa MexaHIYHa aKTHBAalisl BKJIIOYA€E B ce0€ HACTYIHI OCHOBHI HANPSMKHU:

® CKCIICpUMEHTAIbHI 1 TEOPETUYH1 JOCHIIKEHHS BJIACTUBOCTEH, (Ha30BUX

NEePETBOPEHb, XIMIYHMX PEAKIIM TiJ €0 KOHTPOJBbOBAHUX HaBaHTaKEHb

(TiIpOCTaTUYHUN TUCK, TUCK 3 KOHTPOJIHOBAHUM 3CYBOM, MpPY>KHE 3TMHAHHS /

0JIHOOCHOBE PO3TATHEHHS / OTHOOCKOBE CTUCHEHHS);

® JIOCJIIJKEHHS BIUIMBY Ha BJIACTUBOCTI 1 pEaKIiiHy 34aTHICTh TBEPAUX PEUOBHUH

[UIIXOM 0OpOOKH 3a TOMOMOIOI0 PI3HOTO YCTAaTKyBaHHs (MJIMHIB, aKTUBATOPIB,

aTTPUTOPIB Ta 1H.), @ TAKOXK BIUIMBY IONEPEIHbOI MEXaHIYHOI OOpOOKH Ha

HACTYIHI MEPETBOPEHHS 1 HA MPOIIECH, 1110 BiIOYBAIOTHCS B MOMEHT KIHIIEBO1

MEXaHIYHOT 0OPOOKH.

MexaHI4HHI BIUIMB HAa PEYOBUHY 3a3BHUail SIBJIsi€ COOOK0 KOMOIHAIIIO TUCKY 1
3cyBy. [edopmaiiisi 3cyBy TiJi BHCOKMM THCKOM Ma€ MiIClle B yMOBaxX, SKi
CTBOPIOIOTBCS Y MEXaHIYHHUX aKTHUBATOpaxX: MOJOTKOBHX, KyJIbOBHX, BiOpalliiiHuX,
CTPYMEHEBHUX, TUTAHETAPHUX Ta 1HIIUX MIMHAX.

Jlsist mosicHeHHsT 0COOJMMBOCTEHN TMPOTIKAHHS MPOIECIB B yMOBax jAedopmairii
3pYIICHHSIM TIiJ] BUCOKUM THCKOM 3aIllPOIIOHOBAHO JIBa JIbTEPHATUBHUX MEXaHI3MH.
[Tepmmii mossirae B TOMy, IO B MOJICKYJIaX PEArcHTIB CTBOPIOIOTHCS HANPYXKEHI 1,
OTK€, aKTUBOBAHI 3B'sI3KH, Y pe3yJIbTaTi 9YOro MOJIEKYJIM 3/IaTHI pearyBaTH 3 IHITUMU
MoOJIeKyJlaMi a00 ¢parMeHTaMH OCTAaHHIX TMPHU 3ITKHEHHAX, OOYMOBJICHUX PyXOM
pedoBHHM mnpu Aedopmarii. [HIIKMNA MOXKIMBHII MeXaHI3M MOJIArae B TOMY, IIO
Hampy>KeHU B pe3yibTaTi Aedopmaiii 3B'SI30K, (parMeHT MoJIeKyJau abo
MIKpOYacCTHHA TBEPIOIO PEareHTy Mpu noAaiblIii aedopmallii pesiakcye 1 BUBLUIbHSE
€HEprio, Ipu IbOMY MOTEHIIIMHA eHepris AedopMallii NepexXoAUTh B KOJIUBAIbHY
EHEPril0 MOJIEKYJl 1 OKpPeMHX 3B'SI3KiB, fKI BHACIIJIOK IIbOTO BHUSBISIOTH BHCOKY
peakiiiiHy 37aTHICTh. XapakTep pernakcamii 1 11 MIBHUAKICTh 3aliekaTh BIJ
IHTEHCHUBHOCTI MEXaHIYHOTO BITUBY (B OCHOBHOMY, B1J] B3a€EMOJI1 THUCKY 1 3CYBY) 1 BiJl
BJIACTUBOCTEM peyoBUHHU (puc. 1).
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Ewnepris l

DODMA HACTOK Xapaxkrepucruxa
PR TACIC anapary 1A aKTusauii
Po3amip wacrok Moae nanpyr Hlsnakicrs Brmsy
Hasenicts nedexrin Temneparypa
Mexaniumi BIaCTHBOCTI »
PCHOBHHM
Tenaosi BracTHBOCTI
PEHOBHHM
: Lasnxn peaaxcanil .
Harpisanns NOAS HARPYT Asopizauin -
IMiasumenns . .
ToapiGnenns IracTiana acdopmauin
TeMnepaTypi
IMosBa HOBOT NOBCPXHI Mexanivna akTusauin €

Puc. 1. ®aktopwu, siki MarOTh BILTUB Ha ()OPMYBAaHHSI TIOJIO HAMIPYTH, 1 OCHOBHI
KaHAJIA peJiaKkcarlii HarpyrHu.

MexaHiuHa aKTUBAIlisS BiAPI3HAETHCSA BiJ 3BHYAMHOrO MOAPIOHEHHS THUM, IO
CIpHsIE HAKOMIMYEHHIO €HEPrii y KpUCcTanax y BUIIIAL 1e(eKTiB a00 1HIIMX 3MIH, SIKI
JO3BOJISIFOTh 3HU3UTH €HEPril0 aKTUBAllli HACTYIHOr0 XIMIYHOTO neperBopeHHst ADI
a00 TOKpaIlUTU CTEepiyHI YMOBH mnepeOiry mpornecy. Lleil mporec npu3BoauTh A0
30UTBLICHHSI KUIBKOCTI JIe(EKTIB 1 YTBOPEHHSI KPHUCTAIITIB BCEPEAHUHI KpPHUCTAIy.
Bracninok mmactuunoi nedopmaiii KpUCTaliB MPU MeEXaHiuHId oOpoOli, y HHUX
BIJIOYBA€ETHCS YTBOPEHHSI TOUYKOBUX JAE€(PEKTIB 1 JUCIOKAIINA, 3MEHIIYIOThCS PO3MIp
KkpuctaniTiB. HakonudyeHHs nedeKTiB MPU3BOIUTH A0 MOCTYIIOBOTO PO3MOPSIKYBaHHS
CTPYKTYpU @X J0 MOBHOTO 3HMILEHHS JAJEKOro MOPsAKY y Kpucrami, ToOTO HOoro
amopdizarii.

AMopdHi TiTa 3a3BUYall MaOTh OMMKHINA TOpAMOK (Ha BiACTaHl OJU3BKO
JEKUTBKOX PO3MIPIB MOJIEKYJI) 1 BIAPIZHSAIOTHCS 32 (DI3UYHUMHU BIACTUBOCTSIMHU Bij
KpUCTaTIYHUX. PO3ynopsnKyBaHHS KPHUCTATIYHOT CTPYKTYpH 1 YTBOPEHHS NEe(EKTIiB
MPU3BOIUTh 10 3MiHM (I3UKO-XiMIiUHHX BiactuBocted A®dI: 3MmeHmIyeThCs
TeMIlepaTypa IUIaBIeHHs, 30UIbIIYIOTHCS TIPOCKOIMIYHICTD 1 IIBUJIKICTh JETiApaTallii,
H1BULLY€THCS IBUJIKICTh PO3ZYUHEHHS.

OTXe, BUKOPUCTAaHHS MEXaHIYHOI aKTHBalli, SIK OJHOrO 13 HAIpPsIMKIB
HAHOTEXHOJIOT1i, CIPUATUME 301IBIIIEHHIO TTOBEPXHI MPH MOJPIOHEHH] 1 SIK HACIIIOK
MIBUKOCT1 po3unHeHHsT ADI.
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3ABE3NIEYEHHS HAHOBE3IIEKH B CTOMATOJIOTTYHIN ITPAKTHIII
Komnau K./I., BapuBonuuk /I.B.

AY «Incmumym meouyunu npayi imeni FO. U. Kynoiecesa HAMH Ykpainuy,
Hauionanonha meouuna akaoemia nicaaouniomuoi oceéimu imeni I1. JI. Illynuka
(m. Kuis)
dv7@ukr.net

Bcmyn. B pe3ynbTrari BHCOKOHIBUIKICHOI OOpOOKM TKaHMH 3y0a, 3yOHHUX
IMILJIQHTIB, OPTONEAMYHUX MPOTE3iB, OPTOJOHTHUUHUX amnapariB TOUIO BiOYBA€ThCA
yTBOpeHHS Aucnepramiiaux HaHo- (d = 1-100 am) Ta apiouo (d = 101 — 200 uMm)
aepo30JiB, SKI UWHATh HECTIPUATIUBUNA BIUIMB Ha 3]I0pOB’S  IPAIliBHUKIB
CTOMATOJIOTTYHOT CITYKOH.

Mema — po3pobuTH 3aX0/I1 MOTMEPEHKEHHS YTBOPEHHS Ta MIKIIJTUBOTO BIUIUBY
Ha TPAIIBHUKIB CTOMATOJIOTIYHOI CITy>kKOU HaHO- Ta IPIOHOIUCTIEPCHUX aePO30JIiB.

Mamepianu ma memoou. IIpoBOAMIOCH NOCTIPKEHHS KOHIIGHTpAIlli MeTajiB
(Ag, Al, As, Ca, Cd, Cr, Fe, Mg, Mn, Ni, PI, Si, Ti, Zn) B aepo30siX MOBITPsi pOOOUOT
30HM JIIKApiB-CTOMATOJIOTIB Ta 3yOHUX TeXHIKIB. JloCHiKyBaIMCh KOHLIEHTpAILIil
METaliB Yy KOHTPOJbHUX Ta BHUKOPUCTAHUX BIPOJOBXK OIHIET 3MIHM 3aco0ax
IHAUBITyaIbHOTO 3aXUCTy opraniB quxaHHs (3130/]) — B mackax mequunux «Trident
N203» Ta mpoTtuaepo30JibHUX GUIBTPYIOUUX peEcIipaTopax 3 KJIanaHOM BHINXY
«Pecnipapm M-300 I1-1K FFP-1Dy, omiHroBaiuch KOe(MIliEHTH TOKCUYHOT HEOE3MEKH
cepenoBuiia ta koedimientu 3axucty 3130/]. BuBuanacek yacoBa nuHamika HaHo- (d =
1 — 100 um) Ta apidHomucnepcaux (101 — 200 HM) aucnepramiiHAX aepo30JiiB B
NOBITP1 poOOUOT 30HU, yepe3 2 TO/I. MICIS MOYaTKy pOOOTH Ta OJIpa3y MICHs 3aKIHYEHHS
MIPOBEJICHHS TOCIIIKYBAaHUX CaHITAPHUX 3aX0/(1B (HACKPI3HE MPOBITPIOBAHHS, BOJIOTE
npuOupaHHs BUPOOHUUNX TPUMIIIICHB ).

Pezynomamu. BcraHoBieHO, 1O TPAIiBHUKK CTOMATOJIOTIYHOI CIIy»KOW Ha
poOOYMX MICIAX 3a3HAIOTh HEOE3MEKH IIKiAJIMBOTO BILUTUBY a€pO30JIiB MeTalliB — AS,
Cr, Zn, Ca, a Takox HaHoaepo30:1iB — Ni, As, Cr, Si1, Ca, Al, Mg, T1, Fe. Bukopucranus
macku MennuHoi «Trident N3» He 103BoJisie 3a0e3neUnTH Oe3MeuHl KOHIICHTpaIlii B
mimMackoBoMy mpoctopi aeposome meraiaie — Ni, As, Cr, Mn, Zn, Ca, Al
BukopucTaHHs TPOTHAEPO30JIbHUX (QUTBTPYIOUHX PECIipaTopax 3 KJIarmaHOM BHIUXY
«Pecnipapm M-300 I[1-1K FFP-1D» no3Bosisie 3a6e3neuntu 0e3nedHi KOHIIEHTpallii B
MiIMaCKOBOMY TMPOCTOP1 JJIsi BCiX aepo30JiiB MeTaiiB. Y MOBITPI poOOYOi 30HU
BUPOOHUYUX TPUMIIIEHbh CTOMATOJOTIYHOI CIYKOM TepeBakaroTh JUCIepraiiHi
aepo3oii 3 HaHopo3MmipHumMu yactuakamu (1 — 100 um) (85,5 %), 3 MakCUMabHOIO
KOHIICHTPAIIIEI0 YacTHHOK giamerpoMm 10 — 25 HM, KOHIIEHTpallisl SKUX Y IOBITPi
3Ha4YHO 30UTbIIy€eThCA 4epe3 90 — 120 xB. micas moyaTky poOiT, SKi BEAyTh 0
YTBOPECHHS  aepo30yiB. BUKOpUCTaHHS  caHITapHUX 3aXoAiB  (HACKPI3HOTO
IIPOBITPIOBAHHS, BOJIOTO MpHOWpaHHS BUPOOHWYUX MPHUMIIIEHB) T03BOJISE 3HAYHO
3HU3UTH BUXIJAHY KOHIIEHTpPAIl0 JUCIEpPralifHuX HaHO- Ta JAPIOHOJUCIIEPCHUX
aepo30JIiB y MOBITPi po6oyoi 30uHM (Bia 1,8 1o 3,8 pasi).

Bucnosku. Jns 3HM>kKeHHST HeO€3MEKH BIUIMBY Ha MPaIliBHUKIB CTOMATOJIOT14HO1
CIIy0M JAMcrnepraiiHux HaHO- Ta JPIOHOJUCIEPCHUX AEPO30JiB PEKOMEHIYEThCS
BUKOPHUCTAHHS MPOTHAECPO30JIbHUX (PUIbTpYIOUUX pecripaTopiB He Hipkue [ Ta 11
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cryneniB 3axucty (P3 ta P2 3a eBpormelicbkoro kiacudikaii€o), B MOEJHAHHI 13
IHIIMMU ~ 3aX0J]JaMU  CAHITAPHO-TITIEHIYHOTO KOHTPOJIO Ha poOOYMX  MICIISIX
(TTepioAMYHUM HACKPI3HUM MPOBITPIOBAHHSM Ta BOJIOTUM MPUOMPAHHIM BUPOOHUIHNX
NPUMIIICHb, BUKOPUCTAHHSIM TPUMYCOBOT BUTSDKHOI CHCTEMH BEHTHJIAIIT), a TaKOXK
IIMPOKOTO BIIPOBAKEHHSI TEXHOJIOT1M 3HMKEHHsI MUJIOYTBOPEHHs (BOJIOTa cHCTEMa
o0poOKM TKaHMH 3y0a, IUIOMOyBaJdbHUX MaTepiajiB, OPTONEAMYHHX  Ta
OPTOJAOHTUYHUX KOHCTPYKLIHA TOIIO).
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BUKOPUCTAHHS HAHOYACTOK SIK NEPCHEKTUBHHU HAITPSIMOK
PO3BUTKY HAHOBIOTEXHOJIOI'TH Y JIIKYBAHHI
JleBamosa B.M.
Hauionanvnuit papmayeemuunuii ynieepcumem, kagheopa 6ionozit,
Xapkie, Ykpaina
vika55510@meta.ua

Y po0oTi omnmcaHO BUKOPUCTAHHS HAHOYACTOK SIK OJIHOTO 13 CHOCOOIB
CTBOPEHHSI JIIKIB HOBOT'O MOKOJIIHHS Y MallOyTHbOMY Ta MOCTAyaHHS iX CHCTEMaMu
TPAHCHOPTYBaHHS 3 METOI TOJIMIIEHHS i1X (PapMaKoJOTIUHUX BIACTHUBOCTEH 1
O0iomoctymHocTi. Ili cucremMu [IOCTaBKM TIOBUHHI 3a0€3MEUYUTH IPOJOHTOBAHE
HAJIXOJKEHHSI TIpernaparTy B IIEBHI OpraHu 1 KIIITUHH-MiIeH1. Bxke po3pobiieHi cucteMu
JIOCTAaBKH JIKIB (HAHOCOMH a00 JIIIMOCOMH) OXOIHIIN MPAKTUYHO BC1 TATy31 MEIUIIMHH
(EHIOKPUHOJIOT110, TTYJIbMOHOJIOT110, Kap10JIOT10, OHKOJIOT1IO TOIIO).

OTxe, 3HaYHA yBara BUYEHUX MNPUAUTIETHCS (POCPOIMITHUM HAHOYACTKAM,
010JI0T14HI BIACTHBOCTI SIKMX ICTOTHO 3aJI€KaTh BIJl TEOMETPUYHUX po3MipiB. Jliku y
dbopmi hocdomniniAHUX HAHOYACTOK MAIOTh BUCOKY O10J0CTYIHICTh Ta €(PEKTUBHICTD.
BinnocHa mpocTta peakuis 3B'i3yBaHHS OaraThbOX HAHOYACTOK 3 PI3HOMAaHITHUMH
010JIOTIYHUMU PEYOBHMHAMHM 3a0e3leuye iX MIHUPOKE 3aCTOCYBaHHS Il BUOOPUOIO
B3a€MO/I1i 3 KIIITHHHUMU CTPYKTYpaMH, 30KpeMa Mpu MPOBEICHHI KJIITUHHOT cenaparii
(71aT. separatio — B1IOKPEMJIICHHS).

OnHak 31aTHICT, HAHOYACTHHOK MPOHMKATH Yepe3 pi3Hi 0ap'epu, HaBITh uepes
reMaroeHuedariyHui, aHoMaabHa peakiliiiia 31aTHICTh, TOKCUYHI BIIACTUBOCTI 1 1HIIT
0COOJIMBOCT1 B3a€MOJIIi HAHOYACTOK 3 KIITUHHUMHU CTPYKTypaMH BUKIIMKAE TEBHY
010JI0T1UHY HEOe3MeKy 1 PU3UKH iX BHUKOPHCTAaHHs. ICHyrO4a METOMOJIOTisl OIlIHKH
PU3UKY TPYHTY€ETHCS B OCHOBHOMY Ha OIIHIII TOKCHYHOCTI KOHKPETHOI PEUOBHMHU B
3aJIEKHOCT] «103a-€PEKT», M0 € HEMPUUHATHUM TPH BUKOPHUCTAHHI HAHOYACTUHOK
niamerpom MeHie 30 HM, OCKITTBKH HE BPaxOBY€EThCs po3MipHuii epext. B manmit vac
ICHYIOTb I1€BHI1 TOOOIOBAHHS 3 IPUBOY O€3MeKN O10HAHOTEXHOJIOT1i, KOJIM MOBa e
PO TBEPAOTUI HAHOYACTKH ((HOPMYIOTECS Y pe3yJIbTaTl NePETBOPEHD TBEPIOT (a3u:
Opy XIMIYHUX peakUisix y TBepAid (asi, y mpoueci nepexony 3 amopdHoi ¢a3u B
KPUCTAIYHY.)

OcCkinbKM B CyYacCHHX yMOBaX BaXKO KOHTPOIIIOBATH JETEKTYBaHHS
HAHOYACTUHOK B HABKOJIMIIHBOMY CEPEAOBHIII 1 O10J0TIUHUX 00'€KTax (HEUTPOHHO-
aKTHBI3AIlIMHUN Ta HEUTPOHHO-palallifHUN  aHaji3, METOJ PaJl0aKTUBHUX
1HUKATOPIB), PO3BUTOK O10HAHOTEXHOJIOTIH MOXE MPUBECTU JI0 CTBOPEHHS HOBOTO
KJ1acy 010J10T14HOT 30p0i Ha OCHOB1 BUKOPHUCTAHHSI HAHOYACTOK.

Sk xoHTEHHEepH NIl TOCTaBKHU JIIKApChKUX 3aCO00IB BUKOPHUCTOBYIOTHCS Pi3HI
HaHoKarcynu. HaHokarcynum - HaHOYacTKH, L0 CKJIAJAIOThCSA 3 MOJIMEpHOI abo
AimigHoT 000JMOHKH, IO OTOUye ii BHyTpimHIA BMicT. Hanokamcynoro € chepuuna
MOPOKHUCTA YacTKa, M0 CKJIAJa€ThCs 3 MoJdiMepiB abo QocdomimiaiB, B IbOMY
BUTIAJKY BOHA HA3UBAETHCS JIIITOCOMOIO a00 HAHOCOMOIO, BCEPEIMHI SIKOT 3HAXOAATHCS
HU3bKOMOJICKYJISIpHI peuoBUHH. OOOJOHKA HAHOKAICYJ MOXe OyTH BHUTOTOBJICHA 3
IHIIMX MaTepialliB, HANpHUKIad, CHIIKATy Kajblll0, a TaKOX 3 IEBHUM YHHOM
ytBopeHux Mojekyn JIHK. Hanokamncynu mnoBuHHI OyTH XIMIYHO CTaOUIbHI,
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010akTUBHI, OIOCYMICHI 3 OpraHi3MOM, 3aXHUIIaTH KalCyJbOBaHY PEYOBUHY BiJ
HeOaXXaHOTO BIUIMBY, HANPUKIAJ PO3YMHEHHs B piauHax. Po3mipu HaHOKamcyn
3a3BUyail He BUXOJATh 3a Mexi 100 HM, a Mikpokancyn - Onu3pko 600 HM.
Hanoxancynu MaioTh BUCOKY MPOHHUKAIOYY 3aTHICTh 1 MOXKYTh MPOXOJUTH HABITH Y
TaKl «3aKpUT» 30HM OpPraHi3My, SK TOJOBHMI MO30K. Manuid po3Mmip poOUTh iX
HEBUJIMMUMH JIJIS1 KJIITHH IMyHHOT CUCTEMH, 1110 JO3BOJIsI€ HAHOKATICYJII TPUBAIHUH Yac
UPKYJIIOBATU Y KPOBOTOII.

Hanokancymnu 3aCTOCOBYIOTh IS KOHTPOJIbOBAHOTO BBEJICHHS
1HKAICyJIbOBAaHUX O10JIOTIYHO aKTUBHUX PEUYOBHH: JIIKAPCHKUX IpernapariB (B TOMY
YHUCJI HEPO3YMHHUX Y BOJII a00 HECTaOIbHUX ), MENTHAIB 1 OUIKIB (110 MalOTh PYHKIIIT
TOPMOHIB Ta IMTOKIHIB), @ TaKOXX T'C€HETUYHUX KOHCTPYKIIH, IO HECYyTh TCHH
dbepMeHTIB, TOPMOHIB 1 IUTOKIHIB. Jl1ana30H KarcyIb0BaHUX PEYOBUH ITUPOKUH - BiJT
npenapariB MPOTUITYXJIMHHOI Tepartii 1 Mop(OoreHeTHYHUX OUTKIB KiCTKOBOI TKAHWHU
710 3ac001B KOcMeToJorii. J[71s MiTbOBOT TOCTAaBKHM TOBEPXHS HAHOKATICYJT MOXE OyTH
MoaudikoBaHa crielUPIYHIMHI aHTUTEHAMH, PEIlenTOpaMu abo JIiraH aMH.

MiKpoKarncyatoBaHHs BIIKPUBA€E I[IKaBl MOXJIMBOCTI P BUKOPUCTAHHI ATy
JIKapChKUX PEYOBHH, K1 HE MOYKHA peaii3yBaTd B 3BUYANHMUX JIIKAPCHKUX (opMax.
Hampuknan, 3acTocyBaHHS HITPOIVIILIEPUHY B MIKpOKalcyjldaX Mae 3]aTHICTb
TPUBAJIMI Yac BUBUIBHATHCS B OpPraHi3Mi, B TOW 4ac K 3BUYAWHUN HITPOTIILEPUH B
Oi'I3UYHUX TalneTkax abo B Kparuisx (Ha MIMATOYKYy IYKPY) Mae KOPOTKOYACHUU
nepioj Jii.

TexHonoriss BKJIIOYEHHS JIKAPCHKUX PEYOBUH Y HAHOKAICYJIHU JO3BOJISIE
BUKOPUCTOBYBATHU 0araro JiKapChKUX 3'€JHAHb, TPAHCTIOPT SAKUX B OPraHu 1 TKAHUHU
Oyna 0 yckiagHeHa 4epe3 iX HepO3UMHHICTh y BOJA1 a00 HECTaOUIbHICTh. Y JINOCOMU
(HAHOCOMH) MOXKJIMBE KaIlCyJIOBAHHS BOJIHUX PO3UYMHIB JIKAPCHKUX PEYOBHUH, a
MOJIIMEPHI HAHOKATICYJIM 3a3BUYai MICTATh )KUPOPO3UYNHHI CTIOTYKH; TAKUM YHHOM, 151
TEXHOJIOT1SI JO3BOJISIE 3HU3UTH TOKCHUYHICTH 1 JOOUTHUCS OakaHO1 (DapMaKOKIHETHUKH
JUISE  JTIKapChKUX TpemapaTiB. B maHmii d9ac po3poONIAIOTBCA MIAXOAW 1O
TPAHCIIOPTYBAaHHS y HAHOKAIICyJIaX HAHOCTPYKTYpP METaJeBOi 1 HaMmiBIPOBIIHHUKOBOT
OPUPOJIU, a TAKOXK CyIepliapaMarHiTHI HAHOYACTKU JIJISl CEJIEKTHBHOTO PyHHYBaHHS
KJIITUH IPH €JEKTPOMArHiTHOMY pO3IrpiBl, 10 BaXJIUBO ISl JIIKYBaHHS Py ITyXJIHH.
VY BUIIIAI MIKPOKAICYJd TaKOX BHUIYCKAIOTh Psij JIKAPCHKUX PEUOBHH: BITaMIiHH,
aHTUOIOTUKHM, TIPOTH3AMalIbHI, CEYOTiHHI, CEpIIeBO-CYJIMHHI, aHTHACTMaTUYHI,
CHOJIIMHMX Ta 1HIII NpenapaTy.

@®paniy3bki BueHi 3 Jocniguunbkoro nentpy iM. Ilackans B bopgo (CNRS)
3aMpONOHYBAJIM TEBHUM BUJ KarCyls, SKI MOXYTh BHUITYCKaTH BMICT MpPHU 3MiHI
temneparypu. Lleil cnocid Ha iXHIO TyMKy BIAKpPHUBAa€ IMEPCHEKTUBU PO3pOOOK B
XapyoBid ramy3i, CUIbCBKOMY TOCIOJAPCTBl, NIl JOCTABKU MECTHUIMIB 1 HaBITh Y
napdymepii.

VY mijacyMKy BIAMITUMO, IO HEPCIEKTUBHOIO O10HAHOTEXHOJIOTIEID TaKOXK €
TPAHCIIOPTYBAaHHS HAHOKAICYJl BCEpEAMHY €pUTPOLUTIB abo Oaxtepiit. OnHieo 31
CKJIQJHOCTEW Y BUKOPUCTAHHI HAHOKAIICYJI B IKOCTI LIJIbOBOT'O TPAHCIIOPTY IS JIIKIB
€ MUTaHHS TPO IX yHpaBIiHHS.

JocnipKyBaHe MUTaHHS, 3BICHO PO3KPUTE HE B IOBHOMY 00Cs31, 1HILI KaTeropii
JAHOT TEMH € METOI0 HACTYIHUX JOCIIIIKEHb.
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Maptuntok T.B., boopo C.I'., Mapuenko M.B.

Hauionansnuii hapmayeemuynuii ynigepcumem, Xapkie, Ykpaina
*Incmumym niosuuwienna Keanigpixayii cneyianicmie papmayii
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3a ocTaHHI JeCATUPIUYS HAHOTEXHOJOTIi 1 HaHOMAaTepilald 3alHsUIM CBOIO
«EKOJIOTIYHY HIITy» B MPAKTUYHIA MEAUITMHI Ta (papmarrii 3a0€31MeUnBIIN TUM CaAMUM,
ICTOTHMM BHECOK Yy TIOKpallleHHS 3A0poB’si HaceneHHa [l]. Bukopucranus
HAHOTEXHOJIOTI 1 HaHOMaTepiaiiB 3AeOLIbIIOrO pO3BUBAETHCS 3a KUIbKOMA
HampsMKaMH: BHUPOOHHUITBO JIKApCHKUX 3acO0IB  HOBOTO MOKOJIHHSA (OLIBII
e(eKTUBHUX 3 MIHIMAJIbLHUMH TTOOIYHUMHU e€(heKTaMH ), HOB1 METO/IH JIIKyBaHHS (B TOMY
YUCIIl OHKOJOTIYHUX 3aXBOPIOBAaHb), amapaTypHa J1arHOCTUKAa 3aXBOPIOBAHb HA
panHix ctaaiax [2]. L1 ycnixu 0a3yroTbcsd Ha CUCTEMHHUX AOCHIHKEHHSIX B raiysi
HAHOTEXHOJIOTIH y MO€AHAHHI 3 JOCATHEHHAMH 010- Ta iHPOpMALIITHUX TEXHOJIOTIH,
TEHHO1 Ta KJIITUHHOI Teparii [3].

Oco0nuBa poJsib cepell HaHOMaTepialiB, Kl BUKOPUCTOBYIOThCA Y MEJIULIUHI Ta
KOCMETOJIOT'11, HalleXXuTh HaHowyacThuHkaM (HY) 1, mepmr 3a Bce, HaHOYACTHHKAM
metaniB (HUm), y 3B’SI3Ky 3 4YUM JOLIJIBHUM € y3araJlbHEHHsS JESKUX MPUYUH iX
AKTUBHOT'O BUKOPHUCTAHHS.

3unaunuii inTepec 10 HUMm y dbapmartii i MeauiinHi 00yMOBIECHUH:

v/ OypXJIMBHUM PO3BUTKOM EKOJIOTIYHO OE3MEUHMX, TIPOCTHX, EKOHOMIYHHX «3EJTEHMX)»
OiomoriuHux MeToiB cuaTe3sy HUwm [4];

v/ IIUPOKUM CIIEKTPOM e(EeKTHBHOI OIOMUAHOI i, MepII 3a BCe, aHTUMIKPOOHOT il
BiJTHOCHO IMaTOT€HHUX MIKPOOPTaHi3MiB;

v’ e(h)eKTHBHOIO JIIKYyBaJIBHOIO II€I0 MO0 Pi3HUX 3aXBOPIOBAHB (OHKOJIOTs, 3aTOCHHS
paH, OIiKiB, 00poTh0a 3 Mapa3uTamMu, CEpLEBO-CYIMHHI 3aXBOPIOBaHHS Ta iH.) [5].

HYm y ¢dopmi NOKpHUTTIB BHUKOPUCTOBYIOTH IJisl HaJaHHS AHTUMIKPOOHHMX
BJIACTUBOCTEH MEAMYHUM iHCTPYMEHTaM, MPHUCTPOSM, INTYYHUM CYAMHAM Pi3HOTO
BUJLY, IMILIaHTaTaM, KaTeTepam, JIKapHIHUM NOCTIIbHIN 1 HATUIbHUNA OUTH3HI TO1IO [6].

OcobnuBe Mmicuie HUM nociaioTh y AMHAMIYHOMY HAIpsIMKY MEIULWHUA —
CUHTE31 JIIKAPChKUX 3aC00IB 3 KOHTPOJIHOBAHUM BUBUIBHEHHSM JIIOYUX PEUYOBHH 1
aZpecHii JOCTaBIIl iX 10 OCEpeNIKy MaToJIoTii B KIIITHHAX, TKAHWHAX, OpraHax [7].

[TosutuBHA nuHaMika BukopuctanHs HUM B MmeauIuHi 1 CyMbKHUX Tamy3sx [1]
oOyMOBJI€Ha, TIEPII 3a BCE, CIENU(PIYHUM MEXaHI3MOM iX B3a€MOJii 3 KIITHHAMU
YKUBHX OPTaHi3MiB, OUTBIIICTIO 010JI0T1YHO aKTHBHUX PEYOBHH, IO CKJIAIaI0Th CTIHKH
KITHH 1 i1 BHYTpilHIO YacTUHY (LUTOIUIa3My). OCKUIbKH Il G10JIOTIYHO aKTHUBHI
pedoBHHM (O1LTKH, TTOJTiICAXapUaH, aMiHOKHCIIOTH, MOHOCAaXapHId, KOMITJIEKCH O1JIKIB 1
ByrieBoAiB, pepmentu, JJHK 1 PHK) BigirpaioTs Haa3BU4aitHO BaXKIMBY POJIb B )KUTTI
KJIITUH 1 Oprafi3MmiB, TO iX Moauikaiis, axx A0 IECTPyKIii, HE MOXe HE 3MIHUTH
¢byHKIIi KITHH Yy BCiX BHIax opra”izmy IiiakoM. HY MOXyTh MTiJBHIIYyBaTH
PO3YMHHICTh TIOTaHO PO3YMHHUX JIKIB, NPUCKOPIOBATH peakIlii, IiIBUIIYBaTH
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cnenuivHICTh Ail JIIKiB BIJHOCHO OHKOKJITHH, THM CaMHUM 3MEHIIYIOUM TOOIYHI
edextu. Jliku B HaHOPOPMI BUSIBIISIIOTH OUTBIINY €()EeKTUBHICTD MPH JIIKyBaHHI [8].

OCHOBHI TepaneBTUYHI 3aBJaHHS, SIK1 1OCATAlOThCA Yy pa3i Bukopuctands HY B

JIKyBaJIbHUX 3ac00aX, [0 KOHTPOJIbOBAHO BUBUIHHSIIOTH JIIKH:

v GinmbIr crienudivHa agpecHa J0CTaBKa i BUBIILHEHHS JIiKIB;

v/ 3HWKEHHS TOKCHYHOCTI Ta IMiABUIIEHHS €()EKTHBHOCTI JTIKYBaHHS;
v nigBuIeHHs Ge3neKH Ta 6i0J0r YHOI CYyMiCHOCTI;

v/ PO3BUTOK HOBUX HAIPSIMKIB MEAWIHOI JOTIOMOTH.

Bukopucrtanns mnoaiOHMX mpenapaTiB J03BOJIAE€ 3MEHIIUTH KOHIEHTPALIIO
JIKIB, HE 3HWXKYIOUM JIKyBajgbHOro edekTy. BukopucroByroun HUm, MmoxHa
KOHCTPYIOBaTH TIOpUIHI Tpemapart, IO TOEAHYIOTh B €001 JIarHOCTUYHI Ta
JTIKyBaJIbH1 BIACTUBOCTI [9].

Croronui HIT, HY i HUM BUKOPHUCTOBYIOTH Y MEIUIIMHI 3 METOIO J1arHOCTUKH,
npodiTlakTUKK, JIKyBaHHS  3aXBOPIOBAaHb  IUPOKOTO  CIEKTPY:  BUSBICHHS
OHKOJIOTIYHMX 3aXBOPIOBAaHb HA paHHIX CTadisIX 3a JOMOMOIOK CyYacHOi
J1arHOCTHYHO] amapaTypH, METO/IiB, IO JO3BOJSIOTH BUSBISATH JIOKAIbHI MMyXJIUHU HA
KJIITUHHOMY piBHI. CUHTE3 JIIKIB aIpECHOT0 TUITY JUISl IPUAYLIEHHS! pAaKOBUX KJIITHH,
BUKOPUCTAaHHS HAHOPOOOTIB [UIsl JIIKYBaHHS HaAYyTJIMBUX 3yO0iB, BIJHOBHIN
«ecretnuHii» meaunuHi. [loegnanns HUm 3 antrOioTukamu nae eeKT CUHEPri3My
npu  O0poThOI 3 PpE3UCTEHTHUMHU OaktepisMu. BinOyBaeTbcs nyxe IIBUIKA
KoMepIianizanis npoaykTiB Ha ocHoBi HUwm [1].

3acTocyBaHHS HAHOTEXHOJIOT1H B 010JI0T11 Ta MEAUIIMHI € TPUKIIAJIOM BUKIIFOYHO
IUTTHOTO MO€ETHAHHS (DI3UYHUX, XIMIYHHUX 1 010MEeIMYHUX HAYKOBUX 3HaHb. HeoOXi1Hi
IMIUPOKI JOCTIIKEHHsST O€3IMeKH, TOKCUYHOCTI 1 O10CYMICHOCTI HaHOMAaTepiamiB 1
HaHOTpeTapaTiB, 0COOJIUBO MpH iX OioMennyHOMY 3acTocyBaHHi [10].
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Jlns1 3He3apakeHHs 1 JIIKyBaHHsI paH, OIIKIB, BUPA30K, MPOJICKHIB ¢pi0I0 1 1HIIT
MeTad B pi3HUX ¢opmax (HaWyacTilie y BHIJIAAI BOJOPO3YMHHUX COJICH)
BUKOPUCTOBYBaIM 3 JaBHIX dYaciB. ChOTOJHI 3aCTOCYBaHHS HAaHOYACTOK CpiOiia
(H4YAg) B paneBux mOKpUTTSX n03BojieHO FAD (AamiHicTpalli€ro MpOAYyKTIiB
xapuyBanHs 1 jikiB) B CIHIA. Ilpenapartw, ski MIiCTATH Ccpibiio, TO3BOJEHI IS
30BHIIIHBOIO BUKOPHCTAHHS 1 nOpuayweHHs 1Hpexuid. Ilokazano, 110
BukopuctanHsa HYAg npu JiKyBaHH1 ONIKIB, Ja€ Kpallll pe3yJbTaTh, HIK TpaauLliHI
npernapatu cpidna (Ha ocHoBi AgNOs) [1-3].

HYAg BUKOPUCTOBYIOTH K OKPUTTS HA TEKCTHII a00 MOJIMepHii MaTpuil [4,
5]. HHAgZ MokHa cUHTE3yBaTH 3a JOIIOMOT00 010M0JIIMEPIB, TOMY JIaHy OCOOJIMBICTh
BUKOPUCTOBYIOTh TIPU CTBOPEHHI AHTHUMIKPOOHUX, JIIKYBaJIbHUX TEKCTUIHHUX
MarepiajiB (paHOBHX MOKPHUTTIB), IO MICTATh HPHUPOJHI ab0 IMITY4YHI IEIIOJ03HI
BosiokHa [6]. llemrono3a B meBHMX ymoBax (Ttemmepatypa, pH, TpuBamicts nii,
KOHIIEHTpAIlisi PO3YMHHOI COJI MeTajdy) € BIJIHOBHUKOM KaTiOHIB MeTamniB. B
pe3ynbTaTi Ha TEKCTHIII 3 IENIOJNIO3HUX BOJIOKOH popmytoTbes HUAE, ki HamawoTh
TEKCTUJIIO AHTUMIKPOOHI Ta JIIKyBaJIbH1 BJACTUBOCTI.

VY paneBux nokpurtax HYAg BUKOHYIOTH poJib 0101111y, BOMBAIOYM MaTOTE€HHI
MIKpOOH, OJHAK IIe crpusie 1 OUIbIn eEeKTUBHOMY 1 MIBHAKOMY 3aro€HHIO paH, y
3B’SI3KY 3 UMM JOIUIHBHUM OYJI0 POBECTH y3araabHEHHS JESKUX MPUUMH 1X aKTHBHOTO
BUKOPHUCTAHHA [7].

AHTUMIKPOOHUH Ta JIIKYyBaJIbHUN €(EKT 3a TaKOK X CXEMOIO MOXKHAa HaJaTH
TEKCTUJIIO 3 OUIKOBUX BOJOKOH (BOBHH, HATYPaJIbHOTO IIOBKY), OCKUIBKU O1JIKH, SIK 1
noJricaxapui — IeJr0J103a, MOXKYTh OyTH BITHOBHUKOM 1 cTabimizaropom HUAg. V Bcix
BUIIAJIKaX BUKOPHUCTAHHS Mpenaparis, o MicTsTh HUAg nis nikyBaHHs paH, OMIKIB,
BUPA30K, BIIOYBAEThCS HE TUIBKM MPUTHIYEHHS POCTY TMATOTEHHHMX OakTepiil, a i
ICTOTHE CKOPOYCHHS Yacy JIIKYBaHHS YpaKeHUX TKaHHUH [8-11].

ty4ni cyawHH, CTIHKH, KaTeTepu Ha CTafdll iX BHPOOHHUIITBA TOKPUBAIOTH
cymimmo, 1mo wmictute HUAg mis HagaHHsS iM aHTUMIKPOOHHUX BJIACTHBOCTEH.
OcranHl HE TUIBKM TPUTHIYYIOTH iH(EKIio (aHTubakTepianbHuii edexT), a u
CHpUAIOTH (HOPMYBAHHIO HOBOI CHCTEMHU KamIsAPiB 1 CyJUH, 1 IX TPOTHTPOMOO3HOMY
edexty. Ti x epexTr BUSBISAIOTHCS 1 IPH MOKPUTTI CEPLIEBUX CTEHTIB CYMIIIIIIIO, 10
mictuth HUYAg. CrneuianbHi npenapaTtu, mo wmictate HUAg, BUKOPUCTOBYIOTH 3
MeTOI0 OOpOOKHM MOBEpPXHI KaTeTepiB PI3HUX BUIIB IiJl Yac iX BHUTOTOBJICHHS. Y
IUTACTUKOBUX KaTrerepax 0akTepii e)eKTUBHO PO3BUBAIOTHCS BXKE B MEPILl 72 ToJ1 micis
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BUKOpHUCTaHHsA. Y pa3i 00pobnennx HUAg katetepax, Oakrepii He po3BUBatOThC [ 12-

15].

[Ipu nikyBaHH1 (3aro€HHi) MeEpeIOMIB KICTOK B MICILI MEpPEIOMy YacTo
BUHHUKAIOTh 1H(eEKIIi Ta 3ananeHHs. JlogaBaHHA A0 CKpIILIIO0OYO0i KoMmmo3uiii 1%
HYAg inriOye yTBOpeHHs 1 pICT HIMPOKOro crmekrpa Oakrepiidi. Ha ocHoBI mporo,
po3po0IIeH] NoJIMEpH 1110 CKPIILUTIOITh MaTepiany, 1o mictate HUAg [16, 17].

Y nopoxHuHI poTa icHye Oe€31i4 MaTOreHHWX OakTepiil, 3AaTHUX
aKTUBIZyBaTHUCS B pa3l CTOMAarTojoriyHux omeparid. Tomy B yci matepianu, M0
BUKOPUCTOBYIOTBCS B CTOMATOJIOTii, nomuibHO BBoautu HYAg. BumyckaroTbes
IIEMEHTH, TOB’SI3KM 1 Marepiayim, mo Mictath HYAg nns mportesyBaHHs 3yOiB, sKi
IPUTHIYYIOTh PO3BUTOK OakTepil CTPEITOKOKKOBOIO Ta iHmux BuaiB [18-20].

B ocHOBI MeTO/IIB larHOCTUKH 3a goromMoroto HYAg exuTh BUKOPUCTAHHS X
3IaTHOCTI TIPOSIBIISITH TUTa3MOHHUH edekT (PpapOyBaHHs), 0 3aIEKUTDH Bl PO3MIPY 1
dbopmu HUAg 1 mieneKTpUyHUX BIACTHBOCTEH CEepeloBHUINA, B SKOMY PO3MOJIIICH]
HYAg. Tak, 3a nonomororo HUAg netextytoTh serum p53 B KIITHHAX TOJIOBU 1 Ui
[21-23].

Ha cporogni 3HayHO 3pic IHTEpeC IO 3aCTOCYBaHHs IpemnapariB cpibia sk
YHIBEPCAIBHOTO AHTUMIKPOOHOTO 1 MNPOTUTPUOKOBOrO 3aco0y. 3 PO3BUTKOM
HAHOTEXHOJIOT1H TpoBoAAThCS aochimxeHHss HUAgE sk anpTepHaTUBH TpagullliiHUM
npemnaparaM IbOTo MeTaly (KoiaproJi, IpoTaproi, apreHTym Hitpat). HanorexHnomorii
J03BOJISIFOTH 37CHIEBUTH MpenapaTy Ha OCHOBI cpibia 1 3poOUTH iX JOCTYIMHUMU JJIs
JIKyBaHHS 0araThbOX 3aXBOPIOBAHb.
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TEPMIYHA TA ®I3UKO-MEXAHIYHA CTIMKICTh
HOJIBIHUIXJIOPUAY, HAITIOBHEHOI'O HAHOAUCHHEPCHUM
I'PA®ITOM
Jlepuyk B.B.

Pisnencokuil 0eprcagnuii 2ymanimapruil ynieepcumem, kagpeopa izuxu,

M. Piene, Ykpaina
Levchuk _VV@ukr.net

JIOCHIIPKEHO TeMIepaTypHy 1 KOHIECHTpAIHY 3aJeXHICTh TEPMIYHOTO Ta
¢b13uK0-MeXaHIYHOT0 Koe]iIieHTIB cTiMKOCTI mojiBiHLIXIopuay (IIBX), HanmoBHEHOTO
HaHOAUCTIEpCHUM TrpadiToM. OCHOBOIO [Jii OTPUMAHHS KOMIIO3UTIB B PEKUMI
temrepatypa (T) — tuck (p) cayrysas [IBX mapku C-6359M monexynsapHoi mMacu
1,4-10° (BAT «Kayctux», Bamkoprocran). Hanogucnepcnuii rpadir (C) orpumyBanu
3a JIONOMOTOI0 eNeKTpomiTuuHoro merony. Cepennit po3mip HaHokpuctaniB C
ckinanae (40+2) M, a 00’emuuii BMicT (@) Horo B I[IBX-cuctemi BapitoBaiu B
niana3oHi 0<¢p<0,50 00.%. T-p pexxum 3aiiicatoBanu npu T=403 K 1 p=10,0 MIIa, a
nocaipkeHHss mpoogun npu 298 K <T< (T¢+10) K (Ty — Temnepatypa cKilyBaHHS
KOMIIO3UTY).  EKcrepuMeHTanabHI  3HAY€HHS  KOe(QILI€HTIB  CTIHKOCTI  —
€HTPOIOEMHICTh, 130TEPMIYHMM CTUCK 1 KOE(ILUIEHT 00’€MHOTO pPO3IIHUPEHHS
JOCIIKEHUX CHCTEM BKa3ylOTh Ha HAsBHICTh B HHUX peJaKCallifHUX IEepPeXo/liB,
IIMpUHA 1 TIOJIOKEHHS SKUX Ha TeMIlepaTypHIM IIKaIl 3aJIeKUTh BiJl BMICTY
HaHoauctiepcHoro rpadity B I[IBX. AHamTHYHMN ONHUC MpoIecy 3AIMCHEHO 3a
JIOTIOMOTOI0 METOJAY €JICKTPUYHOI aHaJIoTii, [0 JO3BOJIMJIO OXapaKTepu3yBaTH
MexaHiuHi BiaactuBocTi [IBX-cucTem muisxom BBEJCHHS KOEQiIi€HTIB B’S3KOCTI Ta
B’SI3KOTIPYKHUX MOJYJIIB Py 00’ €MHIM, 3CYBY 1 AedopMalrii po3Tary marepiany.

BcranoBneno, mo B mepexigHiii obmacti MK [- Ta o-pelakcamiitHuMu
nepexogamu  T/Cvy  TpoXoauTh dYepe3 MIHIMYM, SIK 1 BIiAMOBiIIHI 3HAYEHHS
TemneparyponpoBigHocti. Jocmian mokasanu, 1mo (-dV /dp)r Xapakrepu3yeTbes
MaKCUMYMOM, & MEXaHIYHUH KOC(IIIEHT CTIMKOCTI Ma€ MIHIMYM, 3HAYCHHS BEJIMUNHU
1 TOJIOKEHHS SIKOTO 3aJIeKUTh BiJ BMicTy HamoBHIoBaua [IBX. Xapakrepno, mo 3a
KPUTUYHOIO TOYKOK icHye Mixkda3Ha oOmacTh, skiii Bimmosimae AT mepexomy 3
CKJIOMOAIOHOrO y  BHCOKOoenacTWuHuii crtaH. ['pamientr (AT/A@)r nmocsrae
MaKkcHUMalIbHOTO 3HaueHHs B 00s1acTi 0<(p<0,10 00.% C 3 mociiayrounm BUPOIKEHHIM
B 0071acTh «1iaTto». Ha OCHOBI CHiBBIJHOIIEHb MK MO3/I0BKHBOIO Ta MOMEPEUHOIO
nepopmariero IIBX-cuctreM B o00macTi yJIbTpa3BYKOBUX YacTOT PO3PaxOBAHO
BenuuMHy  Koediuienta Ilyaccoma  kommo3utTy. BceranoBieHo — cneuudiky
B’SI3KOMPYXKHOI tepopmarrii Matepiany B 3aJIe:KHOCTI Bij ¢ 1a T.

[Tokazano, 10 HaHOAWUCIEpCHUW TpadiT €  CTPYKTypHO-aKTUBHUM
HanoBHIOBaueM [IBX, cyTTeBO 3MiHIOIOUM BENHYMHY KOE(QIIIEHTIB CTIHKOCTI
KOMIIO3HTIB 32 paxyHOK MOP(OJIOT1YHOT TeTepOreHHOCT] MaTepiaiy.
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BU3HAYEHHS MOP®OJIOTTYHUX XAPAKTEPUCTHK JITIA
3AJIIBHUX MATHIN 3AMIIIIEHUX ®EPUTIB, CHHTE3OBAHUX
METOAOM 30JIb-TEJIb ABTOI'OPIHHSA
Masypeunko FO.C., Octanosuu H.B.
leano-DpankiecoKuii HAUIOHATLHULT MEOUYHU YHIgepcumem, Kagpeopa meouuHoi
iHhopmamuxu, meduunoi i 6ionoziunoi ¢izuxu lIeano-Ppankisecvk, Ykpaina

alekstraza0@gmail.com

OnHuM 3 HABaXJIMBIIINX XapAaKTEPUCTUK HAHOPO3MIPHUX MaTepiaiiB € po3Mip
1X yacTuHOK. Ha OCHOB1I peHTreHOoAu(PpaKIIfHOTO METOAY OTPUMYIOTh 3HAYEHHS
PO3MiIpiB 00JIaCTEHl KOT€PEHTHOI'O PO3CIIOBaHHS PEHTTCHIBCHKUX IIPOMEHIB, SIKI B
MEBHUX YMOBAaX MO>XKHa OTOTOXKHIOBATH 3 PO3MipaMH YaCTUHOK a00 KPUCTAIIITIB.

Bimomo, mo y Bumagky, Koiau po3Mipu kpuctanitiB <100 HM CHIBHO
NPOSIBJIIETHCST  BIUIMB ~ TIOBEPXHI KpPUCTaNiB. 3HAUYEGHHA pO3MIpiB  obOiactei
korepeHTtHoro poscitoBands (OKP) B Hamiiii poOOTi po3paxoByBajiocs JIBOMa

Meronamu: 3a popmyioro Censkosa-Illeppepa , 1€ A - JOBXKHUHA XBUJII

A
(D)=———
B, cosO
2
PEHTIE€HIBCBKOIO BUIPOMIHIOBaHHS, 6 - KyT audpakuii, f, - MBIIMPHHA BIJOUBaHHH,
2

Ta IHTEPIOJALMIMHUM MeToJoM BigbsiMmcona-Xoiia, 3TiIHO SKOTO OyayBajiacs
) .. ) A )
3anmexHicTh fcos@ Bin sinf piBHsAHHA [ cosl = D +4&s1n @ (AK10 HAOTMIKEHHS

POBOIMIIOCH byHKIIsIMU JlopeHnia abo Kormri) abo PIBHSIHHS
2
A . 2 . :
[?cos® 0 = (Bj + (43 sin 6’) (K0 HAOMMKEHHS  3A1MCHIOBAIOCS  (DYHKIIIEIO

["aycca). SIkmo JMiHIMHO aPOKCUMYBATH OTPUMAaHY 3aJI€XKHICTh, TO KyT HAXHIITY TIPSIMO1
Oy/ie IPOTIOPLiHHMIA BeTMunHI MiKpoHANpyT (& WM &), a TIePeTHH NPAMOi 3 BicCIO
OpJMHAT — BEIMYHHY, 06epHEHO Iponopuiiny posmipy OKP (D un D?).

B TaGnuii HaBeneni pospaxoBaHi 3HaueHHS OKP s BCIX CHHTE30BaHUX
cucteM sik 3a metosioM lleppepa, Tak 1 3a Merogom Binbsimcona Xomna.

Jani Tabnuii 1 cBig9aTh Npo Te, 10 BC1 CHHTE30BaH1 3pa3Ku € HAHOPO3MIPHUMHU
1 OUIbLIl 3HAYEHHS €KCIEPUMEHTANBHOI CTalOi TPATKU MOPIBHSHO 3 TEOPETUUYHUMHU
BUKJIMKAaH1 BIUTMBOM MOBEPXHI BHACTIOK MaJuX pO3MipiB KpUCTamTIB. Jlemro Oibiri
sHaueHHs OKP B metoni Censaxoa-llleppepa 3yMOBIEHO THM, IO 10 PO3PaXYHKY
OpaBcsl TITBKM OJIMH TIK I1HTEHCUBHOCTI (TpeTiil), a Meroa Bimbsamcona-Xoia
BpaxoBye Bci pediiekcu. Sk Bijomo, 13 301IBIICHASM KyTa BiIOWBaHHS 301IbITY€ThCS
MiBITUPHUHA TTIKY, TOMY BpaxyBaHHS BCiX peIICKCiB MOXKE 1aTH yCepeAHEHE 3HAUCHHS,
0 MOX€ OYyTH JEII0 MEHIINM, HIX JJs OJHOTO, BUMAJKOBHMM YMHOM BHOpPAHOIO
peduexcy. Takox Mpu BH3HAYCHHI BEJIMYMHUA [, BpaxoByBajlacs iHCTPYMEHTAIbHE

2
VIIUPEHHS, BHUKIWKaHE pPO30DKHICTIO PEHTTCHIBCBKOTO TMydyka 1 I[IMPUHOKO
0OMEXKYIOUUX IIIINH, IKE BU3HAYATIOCS 3 BUKOPHUCTAaHHSIM €TaJIOHHOTO 3pa3ka. Takum
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3pa3KoM CJIyTyBaB J0Ope BIANMAJCHUM 3pa30K JITIH-3a3HOI IIIIHENI, OTpUMaHUN
KepaMiyHUM CITIOCOOOM.

Taoaunga 1
3HadyeHHs po3MipiB obacteit korepeHTHOro poscitoBanus (OKP) cuctem
Ly, . Fe,. Mg O, (x=0.0,0.2,0.4,0.6,0.8) oTpuMaHOro METOAOM 30JIb-T€TIb

aBToCcnaNoBaHHs, BU3HaYeH1 meTonamu CensikoBa-Llleppepa Ta Binbsmcona Xosia

Konunentparis OKP, um OKP, um
x Merop Censaxosa-Illeppepa Merton Binbsimcona Xosna
0,0 42,0 40,0
0,2 17,0 16,8
0,4 24,0 23,6
0,6 16,0 15,4
0,8 15,0 14,4
MTOXHOKH +0,1 +0,1

BucHoBku: Po3paxoBaHi 3Ha4€HHsS YaCTHMHOK, CHHTE30BAaHUX METOJIOM 30JIb-
rejib aBTOCHATIOBAHHS CKIIAal0Th BiA 15 10 42 HM, 0 poOUTH iX MPUAATHUMU IS
3aCTOCYBaHb y MEIMKO-010JI0TT4HIN cdepi.
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BIIJIUB ITPUPOAU MOBEPXHI TA BMICTY
METAJIOHAHOIAUCIHEPCHOI'O HAITIOBHIOBAYA HA
EJEKTPO®I3NYHI BJIACTUBOCTI HOJIBIHUIXJIOPU Y
Makcumiies FO.P., Konynaes b.C., [Ilama O.0., Cpitanscbka B.M.
PignencoKkuil 0epicagruii 2ymanimapHuil yHigepcumem,
Kagheopa izuku, m. Piene, Ykpaina
maksymtsev@ukr.net

3a I0MOMOTOI0 METONy JIEJIEKTPUYHOI peflakcallii JOCHIIIKEHO MOJIEKYJIIpHY
PYXJIUBICTh CTPYKTYPHHUX elleMeHTiB noniBiHuxaopuny (I1BX) ta 3’sicoBani npuyuHu
3MiH BiacTuBocTer noBepxHeBux mapis (I1HI) momimepy mia Ai€r0 HAHOAMCIIEPCHUX
metaniB (Cu, NiCr, C), mo aamo MOXJIMBICTh BCTAHOBHTH INUISXH HAMPSMIICHOI'O
PETYJIOBaHHS €NEeKTPO(DI3UYHNX BIACTUBOCTEH Kommo3uty. [loka3zano, mo Ha
MOBEPXHI HAHOJMCIIEPCHUX METaNiB, SKi oTpuMaHi (izuko-ximiunuMm (¢/x) i/abo
METOJIOM eJIeKTpuuHOTO BUOYXy mpoBigHuka (EBII) yTBOproeThcs OKMCHA TUTIBKA
(OIl), sika sBisie coOor0 AMHAMIYHY cucTeMy. Bu3zHaueHo XxapakTepHl e(eKTHBHI
napametpH (ToBuuHa (A), ryctuna (p), 00’ eMHMIA BMICT (@), TUTOMA MOBepXHA (S))
OII 1 moka3aHo, 110 iX BeJTMIMHa 3MIHIOETHCS B Yaci (t) B 3aJI€KHOCTI BiJl BIACTUBOCTEH
30BHIIIHBOTO cepeaosuina (P, V, T). BcranosneHo, 1o okucHa miiBka, y sunaaky Cu
(EBII) mae 6i1b11 po3BUHYTY CTPYKTYpY B nopiBHsHHI 3 CU (¢/x), a [IBX-kommo3ut
cmia posrsigatu sk rereporeHHy moniMmepHy cuctemy (I'TIC) tumy: metan (M) —
okrcHa mmBka (OIT) — I — IIBX B 06’emi. B 3anpononoaniii Mmoaeni I'TIC nmani
XapaKTEePUCTUKU IHTPENIEHTIB BPaXOBAaHO 1 TOKAa3aHO, IO 3a PaxyHOK TOHOPHO-
AKLENITOPHOI Ta IHIIMX THUIIB B3a€EMOJIA MK AKTHBHUMHU LIEHTPAMU MOBEPXHI
HAHOJMCTIEPCHOTO MeTally Ta aroMaMu [IBX HEMOHOTOHHO 3MIHIOETHCSI MOJIEKYJISIPHA
PYXJUBICTh CTPYKTYpHUX eneMeHTiB [IBX 1 3MeHuryerbcst koHpopMauiiiHuii HaOlp
CTpYKTypHHUX eneMeHTiB nosimepy B I1IL. HemniniitHa 3MiHa BEIMUUHU y3araJbHEHOT
JIENeKTPUYHOI TPOHUKIMBOCTI (€) 1 BHHUKHEHHS JOJIaTKOBOTO MaKCUMyMY
nienexTpuaHuX BTpat (19 0) B amHAMivHNX CTpyKTypoyTBopeHHsx OII+IIIII Bkasye Ha
YTBOPCHHS CHEPreTUYHUX Ta CHTPOMIMHUX B3AEMOMIM MiK KOMIIOHEHTAMHU Ta
torosiorii ¢a3z B [IBX-cucremax. JlocmimkeHo mporec po3pUXIICHHS-YIIUTEHCHHS
KOMITO3UTY B 3aJIEKHOCTI BIJ] TUIYy Ta BMICTY HaHOJUCIEPCHUX METajiB aKTUBHICTb
skux 3MiHoeThest B psay: NiCr, Cu (¢/x), Cu (EBII), C. Meron KOpensIiiftHOTO
aHaJi3y JI03BOJIUB BCTAHOBUTH KOPEIAIINHY 3aJICKHICTD MIXK A, p, @, S sk PyHKIIifO t
y Burnsgi pisHsHEA £(tg 8)=Ap"@™SK. 3HaueHHA KOe(iLi€HTIB OTPUMAHO TAKOXK 3
BUKOpPUCTaHHSIM MeTonay l'aycca. BcTaHOBiIEHO KOpensiuiiHUNA B3a€MO3B’SI30K MIXK
MOJIEKYJIIPHOIO PYXJIMBICTIO 1 MAaKpOCKOMIYHUMU BiactuBocTsMu [IBX-cucrem, 1o
J03BOJISIE BAKOPUCTOBYBATH OTPUMaHI TCOPETUYHI pe3yIbTaTH JIJIsl IIPOTHO3YBaHHS Ta
CTBOPEHHS HOBUX KOMITO3UTIB B SIKOCTI TEIIJIOHOCIIB, aIcCOPOCHTIB, KOHCEPBAHTIB.
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CYYACHE 3ACTOCYBAHHSI HAHOTEXHOJIOT' T
B CIIOPTUBHIN MEJIUIIUHI
Menuyxk JI.P.%, JIucenko T.1.2
! _ pimuec-xknyé L Sector TRX training club, “Fitness 24 h”, m. Kuis, Ykpaina
2 _ Jleparcasnuii excnepmuuii yenmp MO3 Yxpainu, m. Kuis, Ykpaina
monocolor@meta.ua

[linBUILIEHHS NPOAYKTUBHOCTI Ta TMOJINIIEHHS CIOPTUBHUX pPE3yJIbTATIB
BIJIICPAIOTh BAXJIHUBY pOJib JUJIsl Npo(deciiiHuX atTieTiB, 10 3MararoThCsA 3a EeJITHI
HAropoju Ta BifzHaku. CHOPT 3yMOBIIIOE MOCTIMHUN MOIIYK CIOCOOIB MOKpPAIEHHS
¢13uuHnx noka3HukiB. Came TOMy /i JOCSTHEHHS BHCOKHX pe3yJbTaTiB B
CIIOPTHUBHIM MPaKTHUII PO3IIIAIA€THCSA 3aCTOCYBaHHSA HAHOTEXHOJIOTIH.
HanoTexnomorii m103BOSI0Th €(PEKTUBHO BiIHOBIIOBATH CIIOPTCMEHA TICIS TPaBM,
NPOBOAUTH aHami3 (I3MUYHUX pe3yJbTaTiB, OJHAK, NOTPEOYIOTh MOJATIBIINX
NOCHIUKEHDh MO0 TOKCHYHOCTI Ta €KOJIOTTYHMX HACHiAKIB, OCKUIBKH JIESIKI
HAHOYACTUHKU MOXYTh MPOHUKATHU Kpi3b reMaToeHlepaTiuyHhil Ta IUIalleHTapHUN
0ap’epu CCaBIliB Ta JIIOJAUHHU.

JUtst nocsirHeHHST €(PEeKTUBHUX pe3yibTaTiB B MpodeciiiHOMY cropTi HaOyBae
CYTTE€BOIO 3HAYEHHS aHaji3 MNPOAYKTUBHOCTI ariera. Bu3HaueHHS (I3UMYHOIO
HaBaHTAXKEHHsS J03BOJISIE€ TIOKpAIyBaTH TaKTHUKY, OOIPYHTOBaHO OOWMpaTH METOAH
TpeHyBaHb TOIIO. PO3IAIaeThCs MEPCIEKTUBAa 3aCTOCYBaHHS HAHOOIOCEHCOpPIB 3
METOI0 OTpPUMaHHs 010JIOTIYHUX TMOKAa3HUKIB B peKUMI peanbHOro yacy. Hampukmian,
MOJIMBO BIJICTIIKOBYBaTH YacTOTY JWUXaHHS, PIBEHb BTOMJIIOBAHOCTI Ta P 1HIIMX
BOXJIMBUX JIAHMX, Takux K BussieHHs ¢epmentiB ta JHK. 3acrocyBanus
HaHOO10CEHCOPIB MOXE JIOMOMOTTH OTPUMATH OLIBII MOBHY KapTHUHY TPO (i3UYHY
dbopMy cioOpTCMEHIB, BU3HAYATH IMOKA3HUKH Tija IMiJ1 Yac TPEHYBaHb Ta MPOTHO3YBATH
3arpo3y Juisi Horo 3710poB’s. Taki mpuiiagu MOXKyTh OyTH PO3MIIIIEHI MiAIIKIpHO a0
HAIIKIPHO TPOTATOM TpHUBOJIOTO Tiepiomy. [loBimomiiseTbes MPO  MOMKIUBICTH
BU3HAYCHHSI PIBHIB JIAKTATy B MOTOBUX BHIUICHHSX, IO € BYXJIMBUM 3aBIaHHSIM JJIS
OLIHKK (PI3UYHOI MpalEe3JaTHOCTI CIOPTCMEHA. BUKOHYEThCS HEIHBAa3UBHE TaTy 3
BUKOPHCTAHHSAM KapOOHOBHX BOJIOKOH B UOpPHWJAX 3a JIOTIOMOTOI0 TpadapeTHOTro
IpyKy. TakuM 4MHOM MOYKHA HETaWHO OTPUMAaTH JiaHi 03 BTpyYaHHS B TPCHYBAJIbHHM
nporrec [1].

BaxxnuBy npobieMy sl CHOPTCMEHA MOJKE BifirpaBaTH PU3UK YIIKODKCHHS
KicTok. Hakanb, arnmer 34aTeH 3a3HaBaTH BIUIMBY MOMIKODKYIOUHUX (DAKTOPIB,
MPOJUKTOBAHUX OCOOJMBOCTSIMU CHOPTUBHOI JismbHOCTI. Hacammepen, BapTo
BIJI3HAYUTHU CUJIOB1 BUJIU CIIOPTY Ta y4acTh B 3aX0J/1aX, III0 BUMAratoTh BUKOPUCTAHHS
BEJIMKO1 MIBHJIKOCTI, BUCOTH Ta TpaBMOHeOe3neuHoro ooOnanHanHs. EdexrtuBHe Ta
CBOEYACHE BIJHOBIICHHS IMICIIS MEPEIOMIB JI03BOJISE€ HE JIMIIE MIBUIIE TTOBEPTATHUCH
1o npodeciiHuX TpeHyBaHb, ajie i, 1HO/1, € BXKJIMBUM €TAarloM JJIsi BCTAHOBJICHHS
noOyTOBOI  OMOPHO-PYXOBOi aKTUBHOCTI TICHS OTPUMAHUX BAXKKHAX TPaBM.
HaHoTexHOs0T1i MOXKYTh IOMOMOITH SIKICHO BIJHOBIJIIOBATU KICTKOBY TKaHHUHY IMiCJIS
NepesioMiB, 110 BUHUKAIOTH 1]l 4yac 3MaraHb. HaHOKOMIO3UTH 37aTHI MOJIMIITYBAaTH
OCTEOTeHHY Ju(depeHIiamiio Me3eHXIMAIbHUX CTOBOYPOBUX KJITUH JIIOJIUHH,
MOKpalllyBaTl YTBOPEHHS MiHEPaIi30BAHOI0 MAaTPUKCY, @ TAKOXK 3aCTOCOBYBATUCS /IS
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BUTOTOBJICHHSI 010aKTMBHHMX KapKaciB KICTKOBOi TKaHWHU. TpUBHMIpHI, MOPHUCTI Ta
HAHOPO3MIPHI MATPHUIll MOXYTh IMITYBaTH MO3AKIITHHHUN MaTPHUKC, IO TaKOX
3a0e3nevyye MexaHiuyHy miaATpuMKy. OCTeOIHIyKIlisl CTOBOYpOBUX KIIITHH Ha KapKacax
€ TIEPCIEKTHUBHUM METOJIOM pereHeparlii kictok. BcraHoBieHo, mo e()eKTUBHUMH
BUSABWINCS KapKacH, BKpPUTI HaHouacTUHKamu rematuTy (hematite nanoparticles
(aFeNPs), 1o € HaA3BU4atHO CTaOLILHUMHU B YMOBAaX HaBKOJIMIIIHHOTO CEPE/IOBUIIIA.
HanouacTuHKY Manu CTpMIKHENOIIOHY Ta BEpETEHOIOII0HY (popMy, po3Mip CKJiajiaB
10 x 90 am. Bussieno, mo oFeNPs mocumoBaiu TakoxX MIIHICTh IIEMEHTY (-
TpukaigbUiidocdar) 3a mokasHUKAMH CTIMKOCTI 10 CTUCHEHHS [2].

BpaxoByroun, 1m0 Jeski BUAUM CHOPTY MAalTh MIABUIICHUN PHU3UK
TpaBMaTH3aIlli, BapTO TaKOX 3a3HAYUTH TMpPO NpodjaeMu OIOCYyMICHOCTI B
TPAHCIUIAHTOJOrIi, TKAaHMHHOI  1HXEHEepii Ta  PEreHepaTMBHOI  MEJAMIIMHH.
BcranoBneno, 1o Juisi  TOMIMIICHHS BIACTUBOCTEH TiIPOTENIEBUX  KapKaciB
PO3MIIAIAETHCS MOXKIIMBICTh BKIFOYaHHS HAHOYACTHHOK 30J10Ta Ta cpibia. IlomxioHmi
CKJIaJ] € TEPCHEKTUBHUM MaTepiaioM JUIsl TOKPAIIeHHS KOMITO3UTHUX KapKaciB
CTOCOBHO (Di3UYHMX Ta OI0JIOTIYHUX BiIacTHBOCTEH [3].

BucnoBok. HaHoTexHONOTIi € TMEPCHEKTUBHUM HAMPSIMKOM CIIOPTHUBHOT
MEJUIIUHY, OCKUIBKA MOXYTh MOJIMIIYBATH CTaH CIOPTCMEHA, ONOMaraTu B OUIBII
ONTUMAJILHOMY aHaji3l TMOKa3HUKIB (I3WYHOT AaKTHUBHOCTI, pEreHepyBaTH Ta
B1JIHOBJIFOBATH TKAHUHHM TICIS BAXKKUX TpaBM. HaHOPO3MIpHI CTPYKTYpPH JT03BOJISIOThH
NPOHUKATH B PI3HI OPTaHU Ta CUCTEMHM, IMOJIMIIYBATH MPOIEC MEAUKAMEHTO3HOIO
BTpy4YaHHsS, BUKOHYBAaTH (PYyHKIIIO O610CeHCOpIB Ta 1H. HaHOTEXHOJIOT1i T03BOJISIOTH
yIOCKOHATIOBAaTH TMpoOIleC TpeHyBaHHA. OJHaK, BapTO 3a3HAYUTH, IO JESKI
HAHOYACTUHKHU MAalOTh TAaKOXX TOKCUYHI BJIACTUBOCTI, 3/IaTHICTh BIUIMBATH HAa T€HU
JFOJIUHY, TIPOHUKATH Kpi3b OiojoriyHi 0ap’epu Tomo. Takoxk BaXJIHMBOTO 3HAYCHHS
HaOyBae mpoOjema yTuiizamii HaHOPO3MIpHUX BimxomiB. Tomy MOTpiOHI MOAaIbIIi
HAYKOBI JTOCIIPKEHHS, 10 J03BOJSATh 3MEHIIUTH PU3UKH Ta TOJIMIIATH CIOPTUBHI
pE3yNbTaTH aTJETIB HA MUISIXY J0 JOCSITHEHHS HOBUX Ta KpalUX MOKA3HUKIB.

Cnucok nitepatypu
1. Evans, R., McNamee, M., & Guy, O. (2016). Ethics, Nanobiosensors and Elite
Sport: The Need for a New Governance Framework. Science And Engineering Ethics,
23(6), 1487-1505. doi: 10.1007/s11948-016-9855-1.
2. Ma, S., Wang, Z., Guo, Y., Wang, P., Yang, Z., & Han, L. et al. (2019).
Enhanced osteoinduction of electrospun scaffolds with assemblies of hematite
nanoparticles as a bioactive interface. International Journal Of Nanomedicine, Volume
14, 1051-1068. doi: 10.2147/ijn.s185122.
3. Tan, H., Teow, S., & Pushpamalar, J. (2019). Application of Metal
Nanoparticle-Hydrogel Composites in Tissue Regeneration. Bioengineering, 6(1), 17.
doi: 10.3390/bioengineering6010017.
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AKTYAJIBHOCTb PABPABOTKU JIEKAPCTBEHHBIX U
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Hayuonanvnwlil hapmayeemuueckuil ynusepcumem, Kagheopa kocmemonozuu u
apomoaozuu, 2. Xapvkos, Ykpauna

Svetabobrol@gmail.com

CtpeMuTenbHO  pa3BUBAIONIIECS  IPOU3BOACTBO  HAHOKOCMETHKH
YBEIMYMUIIO BO3MOKHOCTH B OOJAacTH CO3JaHUs W pa3pabOTKU HOBBIX
KOCMETHYECKUX TMpenapaToB [Uisi MPUMEHEHUs UX B NpodeccruoHaIbHOM
NEATENIbHOCTH ~ KOCMETOJIOTa W JIMHHUSX [ JIOMallHEero  yXoja.
HaHoTexHOJOTMM TPUMEHSIOTCS B 00JIACTU KOCMETOJOTHHU I PEIICHHUS
MHOTHX KOCMETOJIOTHYECKUX U JIEPMATOJIOTUUECKHUX MPOoOeM, B TOM YUCTE U
CBSI3aHHBIX C BO3PACTHBIMH U3MEHEHUSIMH.

O0mmM uIsi  BCeX KOCMETHYECKHUX TMpEernapaToB, MPOU3BOIUMBIX
JUIUTENIHOE BpeMsi, ObUIO TOBEPXHOCTHOE Bo3aeicTBUE. OTHAKO BO3MOKHOCTH
TaKOM KOCMETUKH OYEHb OTPAHUUYEHBI. DTO OOBSACHSIETCS CBOMCTBAMH KOXKH.
Pa3BuTe OMOTEXHOJOIMYECKOTO MPOU3BOJACTBA IO3BOJIMIO HW3MEIbYaTh
OMOJIOTUYECKH AaKTHBHBIE BeEIeCTBA 10 4YacTul pasmepoM oT 1 mo 100
HaHOMETpOB  (HaHocombl). Co3gaHHass B Ja0OpPaTOPHBIX  YCIOBHUSX
HAHOKOCMETHKA JUJIsl JIMIA, AaKTUBHBIM (PAKTOPOM KOTOPOM  SIBISIOTCS
MHUKpPORJIEMEHTHI, y4acTBYIOIIME BO BCEX KIETOYHBIX IIpolieccax, oOiagaeT
BbICOKOW 3{dekTuBHOCThIO. Ee TpaHcmopTHas cucTtemMa B BHJIE HaHOCOM,
«HAUYUHEHHBIX» MOJIEKyJaMu OHOJIOTHYECKHM AKTHUBHBIX BEIECTB, CIOCOOHA
IPOHUKATh B TIIyOOKHE 3muaepMajbHbie cilor. HaHOTEXHOJIOTHS TO3BOJSET
obecrieunBaTh SMUJECPMUC MMEHHO TE€MH KOMIIOHEHTAMHU, KOTOPBIE HYKHBI
KJIETKaM JUI NOJJEep:KaHus. OOMEHHBIX IPOLIECCOB HAa HEOOXOJAMMOM YPOBHE.
Hanokomrmiekcbl BKIIIOYAIOT aKTHBHBIE BEIIECTBA B CTPOro JO3WPOBAHHBIX
KOJIMYECTBAaX, KOTOpPbIE JOCTaBIIAIOTCS LEJICHANPABICHHO B OINpPEIEJICHHBIE
KOXXHBIE€ CJIOM U B HYXHBI BPEMEHHOUW MEpUOJ, B 3aBUCUMOCTH OT THUIIA U
COCTOsIHUA TKaHel. OJJHaKO TaKoe TPAHCIOPTHOE CPEACTBO MPEAHAZHAYEHO TS
NepeHoca MOJIEKYJI TOJIBKO OJHOTO OHOJOTMYECKH AaKTUBHOTO KOMITOHEHTA,
o0JaaroIero onpeaeIeHHbIMU 3apOrpaMMUPOBAHHBIMU CBONCTBAMU.

N3menpueHHbIE  aKTUBHBIE  HUHTPEUEHTHl  HAHOKOCMETUKH  TIPH
B3aUMOJCHMCTBUM C KJIETKAMU BOCIHPUHUMAIOTCA IMOCIECOHUMH B KayeCTBE
POJCTBEHHBIX 3JIEMEHTOB. briaromapss 3TOMy 3alyCKarOTCS €CTECTBEHHBIE
pereHepaTUBHBIE MPOIECCHl B TKAHAX, BOCCTAHABIMBAETCS HX CTPYKTypa,
MOBBIIAIOTCS SHEPTETUUECKUE BO3MOXHOCTH U 3alIUTHBIE CBOKCTBA.

Kpome Toro, AByxmepHasi 10 HAaHECEHUS Ha KOXKY CTPYKTypa HAHOYACTHI]
TpaHCHOPMHUPYETCS B TKAHIX B TPEXMEPHYIO, GOPMUPYS CTPYKTYPHUPOBAHHYIO
pemeTky. 9TO CIOCOOCTBYET pasriiaXKMBAaHUIO MEJIKHMX MOPILHMH, PAaCTSKEK,
aTpopuyeckux U HEOOJBIIUX THUMEPTPOPUUYECKUX pyOLIOB, a TakxKe
OPEnsITCTBYET 00pa30BaHUIO HOBBIX A€(EKTOB, B PE3YyJIbTATE YEro MPOUCXOIUT
3aMeJIEHUE MPOLIECCOB CTapEHUSI.
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[Tpoaykuurio Ha OCHOBE HAHOYACTUIL BBIITYCKAIOT MHOTHE KOMITAHUH, TAKHE KaK
«DIOR», «Este Lauder», «Vichy» u napyrue. HawmOGomnbmiell momyiasipHOCTBHIO
noJp3yeTcst kpeM ¢ omonaxuBatoumm 3¢ dexrom «LEOREX» uzpanbckoit kommanuu
«LEOREX TM»y». Komnauus crnenuanu3upyercsi Ha pa3pabdOTKE U  BBITYCKE
npenapaToB, OCHOBOM KOTOPBIX SIBJISIIOTCS HAHOYACTHIBI KpemHe3zema. [Ipemapat
MPUMEHSIETCS. TpPHU JICYEHUU YTPEBBIX BBICHIMAHUN. HaHOYACTHIBI y4acTBYIOT B
OYHMCTKE KOXXHM OT TOKCHYECKHX MPOIYKTOB, CBOOOJHBIX PAJUKAJIOB, OTMEPIINX
POTOBBIX KJIETOK SIUTENUS U OaKTEepUaTbHON UH(PEKITUHU, YTO IPUBOIUT K YIYUIISHUIO
CTPYKTYpbl KOXHM WM KOPPEKLIHMH BO3pPACTHBIX HU3MeHEHHH. Takxke MomyaspHbI
npoaykuusa smoHckux ¢upMm «WGN Corporation», mpencTaBlieHHas KOCMETHUKOU
«Nev Age» (accenuuss NANO PURE, conepxkaias KoJulareH, THaJypOHOBYIO
kucnoTy u anactuH) U «Noadada»- 3T0 cepusi mpenaparoB, B KoTopbie Bxoaar 10
cOQJIaHCUPOBAaHHBIX ~ KOMIIOHEHTOB, KOTOpbIE  aKTUBHU3UPYIOT  €CTECTBCHHBIC
KJIETOYHBIE MPOLIECCHI.

B Ilentpe dpanmysckoii kocmeronorun ELYSEE crtanm nmpuMeHSATHCS HOBBII
mesorepaneBTnyeckui npenapar CURACEN. Hanonpenapar CURACEN co3nan u3
IUTALleHTBI YeJIoBeKa 3aMaTeHTOBAHHBIM METOJI0M MOJIEKYJISIPHOTO
dbpakuuonupoBanus. JlelicTBUe SMOHCKOTO IpenapaTa HaMpaBICHO HA AaKTUBHOE
oOHOBneHue TKaHed. OH o0namaer HUBKOMOJEKYJISIPHOW CTPYKTYpOH, dYTO
obecrieurBaeT BBICOKYIO CTENECHb IPOHUKHOBEHHsS. B cocTaBe NPUCYTCTBYIOT
dbakTOpbl pOCTa, AMUHOKHUCIIOTBHI, LUTOKWUHBI, AMHHOTJIUKO3UIbI, HYKJIECHHOBBIC
KHCJIOTBI, BATAMUHbBI, MUHEPAJIBI U SH3UMBI.

CURACEN mno3BosisieT pemiaTte MpoOieMbl BO3pAaCTHOTO U (poTrocTapeHws,
npoOiemMbl HapyIIEHUs CTPYKTYPhl KOJIJIAr€HO-3JIACTMHOBOTO KapKaca, a TakKke
pa3ITuYHbIe HUMMYHOJIOTHYECKUE MTPOOIIeMBI (TIcopras, 1epMaTUTHI U T.1.). Kpome Toro,
JAHHBIM Tpernapar XOpoulo MOAXOAUT AJisi BOCCTAHOBJIEHHMS MOCJE MIACTUYECKHUX
oTepanuii 1 XUMUIECKUX CPETUHHO-TITyOOKUX TTUITHHTOB.

Poccuiickas HaHokocmeTuka mnpousBoautcs kommnanued «HHIILITO» mox
openiom «NANOPOWERY», conepuT B CBOEM COCTaBe MEJbYAMIINE YaCTHUIIBI
cepebpa, 30J10Ta, MUHEPAJTIOB B coueTaHuu ¢ kodH3umom Q10.

B coBpemeHHOI anmapaTHOW KOCMETOJOTMHM HMCHOJIb3YIOTCS HaHOIpemnapaThbl
JUIs HoHO(Qope3a, MUKPOTOKOBOM Tepanuu U (potorepanuu, Tak kKak 3QHeKTUBHOCTD
npoleayp NoBbIIaeTcs BO MHOTO pa3. Haubonee mpeanoyTuTenbHbl Ipenaparsl, B
COCTaB KOTOPBIX BKJIFOUCHBI MUHEPAJIbHBIC KOMITOHEHTHI.

Cnucoxk auTepaTypsl:

1. bamypa A.T'., Ilnsaka JI,B., CadonoB B.A., Koxymko .M. «Bor Takas ona
KpacoTa: MyTeBOAUTENb UIsl TPAKTUKYIOUHUX KOCMETOIO0r0oBY».- X.: «OcHOBay, 2016.-
152 c. (XapbkoB 2016).

2. Hayka xpacotu: U3 yero Ha camom jene coctouT kocmernka / T. Opacsm-Menep,
O. IIlaparosa. — M: Anpninna nabnuiep, 2016.—376 c.

3. TexHomorusi KOCMETHYECKUX CPeACTB: y4ueOHHMK mis By30B / A.l'. bamypa, A.W.
Tuxonos, B.B. Poccuxun, .M. bapanosa, JI.C. IlerpoBckas, T.B. MapTbIHIOK,
B.C. Kazakosa, O.C. llInuyak [u ap.] ; nox pea. A.I'. bamyper. — X. : HDaV :
Opwurunan, 2016. — 575 c.
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3 pPO3BUTKOM HOBITHIX TEXHOJIOT1M CIIOCTEPIraeThCs MOJIMIICHHS MaTepialiB
JUTSI IPOBEJICHHS CTOMATOJIOTIYHOTO XIpyprivHOTO BTpYyYaHHs. BayX1uBy poiib y IbOMY
BiJIiTpa€ PO3BUTOK HAHOTEXHOJIOTIi, IO JO3BOJSE YIOCKOHATIOBATH METOIUKH
HaJaHHS MIEePIIOi HEB1AKIAHOI TOTTOMOTH ITiCIIS TPaBM, MTOKPAITUTH SKICTh €CTETUIHOT
CTOMATOJIOT1i, 30LIBIIMTH 3arajlbHUi KOMIUIAEHC [0 JIIKYBaHHS Cepell Nall€HTIB
BHACTIZIOK 3MEHIIICHHS TPaBMAaTHYHOCTI TPOIEAYPH Ta TPUCKOPECHHS TMPOIIECY
3arO€HHS.

HanortexHosorist — 11e rajny3b HayKH, sika BUB4Ya€e (pizuuHi, O1JI070T19HI, XIMIYH1
BJIACTUBOCTI HaHOMAaTepiajaiB. 3a JOMOMOrON HaHOMAaTepialaiB PO3pOOIIOIOTH
PEYOBHHHM 3 YYyJOBUMH BJIACTUBOCTSMH IS BHUKOPHCTaHHS B XIpypridHii
CTOMATOJIOTIYHIN mpakThill. BaxaTuBoTr0o 3HAYCHHS HaOyBa€ JOCIHIKEHHS O0C3METHIX
HAHOYACTUHOK JJIsl HaJaHHS SIKICHOI XIpypriuHOi JOMOMOIHM CTOCOBHO IIEIENHO-
JMITLOBOTO BTPYYaHHS. 30KpeMa, HAHOTEXHOJIOTII 3aCTOCOBYIOTH JIJIsi BiJTHOBJICHHS
3yOHMX KOMIIO3UTIB CTOCOBHO €CTETMYHOI CKJIaJ0BOI Ta JJisl IIiJBUILCHHS
3HOCOCTIMKOCTI IITY4YHUX MaTepiamiB. [lepcrneKTHBHUM HANPSIMKOM HayKOBOI poOOTH
CyYacHHUX JIOCTIJIHWKIB B CTOMATOJIOTii € BUKOPUCTaHHS HAHOYACTUHOK IS
MOJIIMIICHHS 3arajibHOi SIKOCTI IMIUIAaHTaTiB. HaHOYAaCTHHKKW MOXYTh MOJIMIIUTH
IpolleC TPWKUBICHHS TNEPHU-IMIUIAHTATIB, BIUIMBATH Ha (a3zy OCTEOIHAYKIIl Ta
BIJIICPaBaTH BAXKJIUBY pOJIb B €(PEKTHUBHOMY pEMOJEIIOBAaHHI KICTOK. Takox
e(deKTUBHO ceOe 3apEeKOMEH]IyBajd MaTepiajiu, 10 MOMepeHKAITh PICT Ta 1HBA3IIO
OaKTepisiMU KOHTAKTYIOYOTO 3 KMBUMHU TKaHWHAMHU IMIUIaHTaTy. [lepcrieKTUBHUM €
xiMiyHa Mopaudikamisi HAHOYACTMHOK 33 PaxyHOK 3aBaHTAKCHHS aKTHBHUX
O010MOJIEKy, OCKUIBKM Ol0(QYHKITIOHAMI3AIlI MOXE 3HAYHO TOJIMIIUTH MPOIIEC
BiJTHOBJICHHS TTONIKO/KEHUX TKaHWH. [Ipyu mMbOMy 3aCTOCOBYIOTH TaKi PEYOBHHH, SIK
ayxkHa (ocdaraza, xampuito Qocdar, MO3aKIITUHHI MATPUYHI OUIKH, MOJEKYJIH
KJIITUHHOI aare3ii menTuaiB Ta iH. [1].

3HayHy poJib BIAITPAE TAKOXK PO3BUTOK TKAHWHOI 1HXXEHEPIi 3 BUKOPUCTAHHIM
HaHOMaTepialiB. [CHye 3HaUHMI TOTEHIIIAJ 17151 JIIKYBaHHS YE€PEITHO-JIMIIEBUX 1 3yOHUX
nedeKTiB, BHUKIMKAHWUX TpaBMaMM, NyXJIUHAMH Tomo. To0To, OloMiMETHYHI
BJIACTUBOCTI HaHOMATepiajiB HaOyBalOTh KUTTEBOBAXIMBOTO 3HAYCHHS IOJO
CTUMYJIIOBaHHs pereHeparlii TkanuH. Hampukian, crocoBHO KpaHiodanuaabHOI Ta
CTOMATOJIOTIYHOI 1HXKEHEpli TKaHWH 3aCTOCOBYIOTh HAHOYACTHHKH, HAHOBOJIOKHA,
HAHOTPYOKM Ta 1H. BUsiBI€HO, 1110 HAHOBOJIOKHA CIIPUSIOTH KIIITHHHIN nposideparrii Ta
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PO3MOLTY Yepe3 IXHIO CXOXKICTh 3 MO3AKIITHHHUM MaTPUKCOM, a OCh HAHOTPYOKHU Ta
HAHOYACTHUHKH MOKPAITYIOTh (PI3UKO-XIMIUHI BIACTHBOCTI KapKaciB, HAHOBOJIOKHA Ta
HAHOYACTUHKH PO3TIISIAIOTHCS B IKOCTI IEPCIIEKTUBHUX MATEPialliB IJIsl TOCTABKH JIJIS
nepeHeceHHs] 010aKTUBHUX areHTIB 3 METOIO BiTHOBJICHHS KiCTOK i 3y0iB [2].

BucnoBok. OTxe, HAaHOTEXHOJIOT1i IHTEHCUBHO JOCIIKYIOTHCS B TOMY YHCII1 B
rajry3i Xipypriunoi cromarosorii. Lle moninuiye sikictb HagaHHS HEOOXIAHUX MOCIYT
Ta 3arajJbHy 3aJI0BOJICHICTh MAII€EHTIB BiJ MNpoBeAeHUX mnporeayp. OJHaK, HOBI
HaHOMAaTepiaid MOTPEOYIOTh MOJANBIINX HAYKOBUX JOCHIKEHb JJISI BUBUCHHS
BIUIMBY Ha OpraHi3M JIIOJIMHM BHACIIIOK JIOBTOTPUBAJIOTO KOHTAKTYy 3 >KUBUMH
TKaHUHAMHM, PiBHS Oe3reku, e()eKTUBHOCTI Ta 3pYYHOCTI Y BHUKOPHCTaHHI HE JIMIIEC
JiKapsIMH, ajie ¥ B IpoIieci eKCIuTyaTallii nalieHTaMmu.

Cnucok Jgireparypu:

1. Nanotechnology in dentistry: Unleashing the hidden gems / S. Verma, R.
Chevvuri, H. Sharma // J. Indian Soc. Periodontol.— 2018. — Vol. 22, Ne 3. — P.
196—200. doi: 10.4103/jisp.jisp_35_18.

2. Nanomaterials for craniofacial and dental tissue engineering / Li G., Zhou
T., Lin S. [et al.] // J. Dent. Res. — 2017. — Vol. 96, Ne 7. — P. 725-732. doi:
10.1177/0022034517706678.
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CporoaHi cepiio3HOI0 MEIUKO-COLIAIbHOIO MTPOOJIEMOIO € JIIKyBaHHS T€MOPOI0,
KOMOIHOBAHOTO 3 TPIIIIMHAMHU MPSAMOi KHUIIKH, TOB'SI3aHOIO0 3 IIUPOKUM MOIIUPEHHSM 1
3HAYHUM BIUIMBOM Ha SIKICTh >KHUTTS JOAUHU. OCOOJMBY yBary cepei €TIOTpOIMHUX
dbapmakoTepaneBTUYHUX 3acO0IB MPUBEPTAIOTh M'sIKI JIKApChki GOpMH 1, 30Kpema,
CYMO3UTOpIi, M0 TMOB'A3aHE 3 iX €(PEKTHUBHICTIO, KOMIUIAEHTHICTh 1 MOJIMBICTIO
BUKOPHUCTAHHS MAIIEHTOM 0€3 3a]Ty4eHHS CIeHiaIbHOTO METUYHOTO ITEPCOHAITY.

OnuBa XKypaBiIUHU € IOCUTH MEPCIIEKTUBHOIO CHOJYKOO NI BUKOPUCTAHHS B
M'KMX MPOKTOJIOTIYHHUX JIKapChKUX (opmMax, OCKUIBKM Ma€ AaHTHOKCUAAHTHI,
riIoX0JIECTEPEHEMIYHI 1 aHTUCKIIEPOTUYHI €()EKTH pa3oM 3 MPAKTHYHOIO B1JICYTHICTIO
TOKCHUYHOCTI.

Ha xadenpi opranizauii ta ekoHomiku (apmarnii 1 TexHoJorii jdikiB [BaHO-
®pankiBcbkoro HarioHambHOT0 METUYHOTO YHIBEPCUTETY 3alPOIIOHOBAaHA PEKTAJIbHA
Jikapcbka hopma - Cyno3uTopii, o MicTATh 0,25 T 0JMBH KYypaBIMHU Ha JINOGUIbHIN
ocHOBI 3 nogaBanHsaM 0,5% emymnbsratopa Nel.

Metoo poGOTM € BUBUCHHA CTPYKTYPHO-MEXaHIYHUX BIACTUBOCTEH
pPEKTambHOT JKApChkoi (OPMHU OJNIMBU SKYypaBIMHMU 3aJIeKHO BIJl TEMIEpaTypH
TEXHOJIOTTYHOTO TIPOLIeCy BUPOOHUIITBA CYIO3UTOPIIB.

BuB4eHHS CTPYyKTypHO-MEXaHIYHMX XapaKTEPUCTUK CYMO3UTOPHOI MacH 3
KJIOTII0TpeieM MTPOBOIUIIN 33 IONTOMOTOI0 POTAaIIfHOTO Bicko3uMmeTpa "PeotecT-2" 3
MWTHAPUYHUM TIPUCTPOEM TIpU TemrepaTypi Tina moguau 37°C 1 TemmepaTypi
IPOBEICHHS TEXHOJIOTTYHOTO MPOLIECY BUTOTOBJIEHHS JIIKAPChKO1 (POPMHU.

PesyabTraTtn pgociigkeHb, 1 ix oOrosopeHHs. IIpoBeneHO BUBUYEHHS
KOHCUCTEHTHHUX BJIACTUBOCTEN CYMO3UTOPHOI MAacH 3 OJIMBOIO KYpPaBIMHU Ha OCHOBI
TBEPAOTO XUPY KOHAUTEpCchbkoro 3 pomaBaHHsiM 0,5%-oB emynbsratopa Nel mnpu
TEeMIIepaTypl JOJICHKOro Ti1a. BcTaHOBIEHO, 110 BOHA € CTPYKTYPOBAHOIO CUCTEMOIO
3 BUPQKEHUMH TUKCOTPOITHUMHM BJIACTHUBOCTSIMU, B SIKIA B1AOYBA€TbCS PIBHOMIPHHIMA
PO3MO/I1JT 610JIOTIYHO AKTUBHUX 1 JOTIOMDKHUX PEYOBHUH SIK Y MOMEHT BHUTOTOBJICHHSI
TaK TIPU 3aCTOCYBaHHI 1 TpuBajioMmy 30epiranfi. BusBieHo, 110 MiBUILIECHHS
TeMIieparypu cyno3utopHoi macu g0 50°C He Npu3BOAUTH 10 ICTOTHOI 3MiHM il
CTPYKTYPHO-MEXaHIYHUX BJIIACTUBOCTEH 1 MEPETBOPEHHS HA HHIOTOHIBCHKY CHCTEMY.

BucHoBkn. 3 ypaxyBaHHSM OTpPUMaHHMX J@HUX BCTAHOBJIEHO, IO
TEMIIEPATYPHUN PEXKUM BUTOTOBIICHHS PEKTATBHUX CYTIO3UTOPIIB 3 KIOMIOTpeIeM Ha
riapodineHIA OCHOBI (TIpollecH 3MIlTyBaHHS, TOMOTEHI3allis, po3IuBy y (Gopmu) B
Mexkax 50-55°C cTBOprOE€ JOCTAaTHIO IUIMHHICTD Macu ISl Oe3MepeniKogHOTO
MPOBEJICHHS TEXHOJIOTIYHOTO MPOIIECY 1 TUKCOTPOIHICTh CYMO3UTOPHOI MacH, IO
3abe3reuye piIBHOMIPHHUI PO3MOALT AIIOUKX 1 IOMOMDKHUX PEUYOBUH B MM JIKApCHhKIii

dbopmi.
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IlimboBa mocTaBKa 1 agpecHE BUBUIBHEHHS JIIKIB BaKIIMBI JJIS TTOJIIIIICHHS
pe3ynbTaTIB JIKyBaHHA 1 3MEHIICHHS TOKCHYHHX MOOIYHMX e(EeKTiB XiMmioTepamii
paky. AapecHe BUBUIBHEHHS ITPENapaTiB Ta iXHIO MIBOBY TOCTABKY Y MMyXJIMHY MOKHA
HOJIIMIIUTA 33 JOINOMOIOK HAHOTEXHOJIOTIM, 3aCHOBAaHMX Ha BHUKOPUCTaHHI
nporunyxiauaaoro HaHokoMmiiekcy (ITHK) 3 marnitHoro nam'sartio. Epext MaraitHoi
naMm'sTi - 1€ 3AaTHICTh MarHiTHoro Marepiany [IHK 3amam'atatu HampyXeHICTh
MarHiTHOTO IOJIS TIPH sIKi# oro (opma Oyia MexaHiuHo nedopmobana[l]. ToOTo mei
eeKT 3acHOBAaHO Ha BIAMOBIAHOCTI 3B'SI3KY MexaHIYHOi Jedopmaiii Ta
HamardiueHocti kommoHeHTiB IIHK mig MarnitoMexaHIYHMM HaBaHTaKEHHSM,
peaizoBaHe 3a JOTIOMOTOI0 CHEIIaIbHOTO PEaKTOPY.

VYV axocti omHoro 3 kommoHeHTiB [IHK, wampuknaa, BUKOPUCTOBYIOTh
HAHOYACTKM OKCHUIy 3aii3a, Taki sk marHetut (FesOs), mo MarTh BIIaCTUBOCTI
Mar"iTo-m'akoeo  gepomachemuxy, MAarHITHOTO HAMIBIPOBIJHUKA Ta HHU3BKY
TokcuuHicTh. Hanouactku FesO4 MaroTh 1o105KeHHS 30HU MPOBiAHOCTI Bijg -5 110 -6,85
eB, mo € HmKxYnM 3a miana3oH O10JOTIYHUX OKHUCIIOBAJIbHO-BIIHOBHHUX IMOTEHIIIAJIIB
Bix -4,1 10 -4,84 eB. A ToMy cTae MOXIMBUM MEPEHECEHHS €IEKTPOHIB 3 010JI0T1YHO-
BITHOBHUX TMap, SKl MIATPUMYIOTh KJIITUHHY OKHCIIOBAJILHO-PIBHOBAry, /10 30HHU
OPOBIHOCTI MAar”HiTHOrO HAMIBOPOBIAHMKA. EJIEKTpOMAar”iTHI MOJsS MOXYTh
30y/KyBaTH TEPEHOC ENEKTPOHIB BiJl BAJICHTHOI 30HM HAMIBIPOBITHUKA 0 30HU
MPOBIIHOCTI, 3aJIMIIAI0YN JIPKU Y BajeHTHiH 30Hi[2]. [HmmM komnonentom [THK e
nokcopy6ituH (IP) - anTpalMKIiHOBUHM NPOTUITY XJIMHHKUM aHTHO10TUK. [Ipenapat mae
3MaTHICTh JI0 1HIIIFOBAaHHS OKHCHO-BIJTHOBHOT'O ITMKIIYy B MyxXJHHI. 3xaTHicTh [P
reHepyBaTU KHCHEBI 1 a30THI paJMKald BBAXKAETHCS OCHOBHUM MEXaHI3MOM
npoTUNyXJMHHOT Ail. OKuCHO-BiMHOBHI T1ukiad JIP y sapi KIITHH MOXYThb
nomkomkyBatu JIHK. JIP mig BIiiMBOM MarHiTOMEXaHIYHOTO HABAaHTAXKEHHS Y
peakTopi 3MIHIOE CBOI JliaMarHiTHI BIIACTUBOCTI HA TTapaMarHiTHI.

IIpu BBeAeH1 npenapary TBapHHAM-IYXJIIHOHOCISAM Ta WOro IUIbOBIM JOCTABII
iJ] €0 30BHIMTHBOTO €JIEKTPOMATHITHOTO TOJS BiIOYyBAETHCS OOMIHHA B3a€EMOIIs,
mo 1HAyKye y HaHouyacTkax Fes3Os 1 opraHiuHux paaukanax, siKi 3HAXOASAThCS Ha
noBepxHi [THK, mapanenbHe opi€eHTyBaHHS CIIHIB Ta HACTYyIHE TPUILIET-CUHIJIETHE
CIIHOBE NIEPETBOPEHHSA y paauKaIbHUX Mapax. OCTaHHE BIUTMBAE HA OKUCHO-BITHOBHY
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peaxiiiro 610J0T1YHO BKIMBUX MOJIEKYJ Y MyXJIMHHUX KIITHHAX, BUKJIMKAIOUN TXHE
HOILIKO/KEHHS Yepe3 HEKPO3 1 alonTo3.

Jis eKCIepUMEHTAIBHOTO MiATBEPIKEHHS BUILIICONUCAHOTO €(eKTy MarHiTHOI
nam sti [THK OGynu mpoBeneHi AOCTIIKEHHS KUTTE3IaTHOCTI KIITHH PaKy JereHi
monuHu  TiHIT A-549. depomarHiTHI KOMEpIliiHI HAHOYACTKHM OKCHIYy 3aji3a
miamerpoMm g0 50 HM (Sigma, Aldrich) Ta npoTunyXiauHHUE aHTHOIOTHK
AHTPAIMKIIHOBOTO psAny Hokcopyoinuu rigpoxiopun (Pfizer Inc., Itamis/CIHIA)
OiAaBald MarHiTOMEXaHIYHOMY HABAHTAKEHHIO Y MAarHITOMEXaHOXIMIYHOMY
peakropi ,,MMP1” (HIP, Ykpaina). MarHiTHi XxapakTepUCTUKU OTPUMAHUX 3pPa3KiB
ITHK Oymu pizHUMH, TOOTO MpernapaTtv BIAPI3HIIMCS 3a TapaMeTpaMH Mar”iTHOI
am’ siTi.

Tabmuus 1. XapakTepuCTUKM  MArHITHOI MaM ATI  TPOTUITYXJIMHHUX
HAaHOKOMILIEKCIB

[Tapametp ITHK1 ITHK?2
MaruiTHUH MOMEHT HaCHYEHHS, Ms, EMO/T 8,4 15,8
Koepuutupna cuia, HC, T'c 12,6 9,7

JIns mpocTOpOBO HEOJHOPITHOTO eleKTpoMarHiTHoro ompomiHeHHs (EO)
KyJAbTYpU KIITUH BHUKOPUCTOBYBAJIM MpOTOTHN amaparta «Marnitepm» («Panmipy,
VYkpaina) 3 MarHiTo-AUNOJILHUM aIUIIKaTOPOM, SIKMM MaB TOJI4AaCTUN JIOKAIi3aTop Ta
HEOJAMMOBHUM MOCTIMHUN MarHIT 3 MAaKCUMaJIbHOI0 MarHiTHOIO 1HAYKIIE€I0 MTOCTIHHOTO
marHitHoro nosist 0,4 T Ha BiacTani 8 MM Bix Kinng qunoniB. [Tapamerpu EO: wacToTa
— 42 MI'n, BuxigHa notyxHictb — 60 BT.

AHami3 pe3yNbTaTiB KUTTE3TATHOCTI KIITUH HEAPIOHOKIITUHHOTO PaKy JIereHi
moauHu A-549 micns BBy npenapatiB Ta EO ¢BiguuTh mpo Te, 0 BUKOPUCTAHHS
[THK 3 pi3HrMu napamMeTpaMu MarHiTHOI TaM’sITi 3SMEHIITYBaJIO Pi3HY KUTBKICTh JKHBUX
KJIITHH.

[IpoBeneHi AOCIIKEHHSI HA TBapUHAX 3 KapIMHOCAPKOMOK YOKEp MOKa3aiu
MO>KJIMBOCTI LIJIOBOT JOCTABKHU 1 TAKOX 3aJIEKHICTh MPOTUIYXJIUHHOTO €(EKTy Bij
marHiTHoi iam siTi [THK]3].

TakuM 4yMHOM, MOXKHA KOHCTaTyBaTH, 110 30epiranHs iHpopMallii y BUIJISAIL
marHiTHOi mam saTi B [IHK Ta EO nyxnuHHUX KIITHUH J03BOJISIE peai3yBaTH
MO>KJIMBOCTI JMCTAHIIIITHOTO KEPYBAHHS aJIPECHOI0 JIOCTABKOIO Ta MPOTHUITYXJIUHHOIO
aKTUBHICTIO HaHompemnapaTiB. lle HaOmkae HAcC 70 MPAKTUYHOTO BIIPOBAKECHHS
0a30B01 1/1€1 TEXHOJIOTTYHOI CUHTYJISIPHOCTI.

Cnucok BUKOPUCTAHUX JIKepeJ

1. Mayergoyz 1., Bertotti G., Serpico C. Nonlinear Magnetization Dynamics in
Nanosystems. Elsevier Science. 2008. p. 480

2.Zhang H., Ji Z., Xia T. etal. ACS Nano. 2012 , 22;6(5):4349-68.

doi: 10.1021/nn3010087

3. Orel VE, Tselepi M, Mitrelias T. et al. Nanomedicine. 2018, 26;14(4):1249-1256.
doi: 10.1016/j.nan0.2018.03.002
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BIOTEHHUM CUHTE3 HAHOPO3MIPHOI'O CPIBJIA KJIITUHAMHU
JAKTOBAKTEPII B MIPUCYTHOCTI HIOBEPXHEBO-AKTUBHUX
PEYOBUH
[Tononserka B.1., I'pumienko H.1., SAxy6enko JI.M., Boiitenko O.1O.
Incmumym 6iokonoionoi ximii im. @./]. Osuapenka HAH Ykpainu
vi.podolska@gmail.com

B menuuuHi 1 ¢papmaliii akTyaabHUM € CUHTE3 HOBUX MaTepialliB 1jsi 00pOoThOU
13 MIKpOOpraHi3aMamu, CTIMKHUMH JO AaHTHUOIOTHKIB, MJIsI JIIKyBaHHS 1H(EKIIiH,
COPUYMHEHUX TaK 3BaHUMHU TOCHITAIBHUMHU IITaMaMU TOMIO. 3JaTHICTh KIITHH
JaKTOOAKTEPiil 10 IHTpaLEoIIpHOTro 6ioreHHoro GpopMmyBaHHs HaHOYacTHHOK (HY)
cpibuta onmcano B po6oTtax [1,2,3]. MeTos 610reHHOTro CHHTE3Y JI03BOJISE OJICP)KYBATH
MaJi, MmepeBaKHO cyOkojoimHoro po3mipy HY 3 moBomi By3bKMM pO3MOALIOM 32
po3MipamMu. biOKOMITO3UTHI MaTepiaial Ha OCHOBI KJIITHH JiakToOakTepiin Ta AgHY a
TaKOXX iX KOMITO3MIli 3 aHTHOIOTHMKaMM IIOKa3ajy IIiJIBUIICHI aHTHOAKTEepiaJbHI 1
(YHIILMIHI BIACTHBOCTI MOPIBHSHO 3 XIMIYHO CHUHTE30BAaHMMH YaCTUHKAMH, IO
OB’ A3YI0Th 3 iX (PYHKIlIANI3aI[1€10 OJIrONeNTUAaMU 1 aMIHOKUCIIOTaMU, SIKI BXOJIATh
710 CKJIaJy KIITUHHUX META0O0MITIB 1 KOMIIOHEHTIB KJIIITUHHOI CTIHKH.

Y po0oTi AOCHIPKEHO yMOBU O10T€HHOTO CHHTE3y HAHOPO3MIpPHOro cpibiia
KIiTHHaMK J1akToOakrtepiii Lactobacillus plantarum B mpucytHOCTI MOBEepXHEBO-
aktuBHOI peuoBuHM (ITAP) eronito. BinHoBieHHs npekypcopy BiaOyBaiocs 3a y4acTi
AKTUBHUX TJIKO3UIHUX IPYII, AKI MiCTAThCs Y KiniTuHHIHM cTinmi: RCHO + 2Ag* + 30H"
— RCOO + 2A¢° + 2H,0. Mexanism nii karionHoi IIAP mnos'asanmii 3
MOIU(IKYBaHHSIM MOBEPXHI 1 KIITUHHOI CTIHKM JakrtoOakrtepii. Cunrte3 AgHY 1
CIIOJTYK Cpi0ia CyIpOBOJIKYBABCS MOSIBOIO Y CIEKTPAX MOTIMHAHHS O10KOMITO3UTHUX
MpenapariB MoJ0CH MOBEPXHEBOTO M1a3MoHHOTO pe3oHancy (II1P) 3 xapakTepaumu
MakcuMyMmamiu B niana3oni 390- 440 am.

Biumocna wacrxa. %

PO3MIp HaCTHHOK , HM

Puc. 1 (@) TpaHcMiciitHa eleKTpoHHA MiKpockolis kirituH L.plantarum micis
dbopmyBanns B Hux AgHY; (6) ¢oto ¢parMeHTy KIITHHHOI CTIHKH TICIS 00pOoOKH
KOHIICHTPOBAHOIO CIPYAHOIO KUCJIOTOIO (IIKasia JIiHIMKY cTaHOBUTH S0 HM). (8) AHaui3
posnoauty AgHY 3a po3mipom

[Ipy KOHUEHTpalisiX €TOHI0, OUIBIIMX 3a KPUTHUYHY KOHLEHTpPALIIO
mitenoytBopeHHss (KKM) 1,25 mmonw/n, dopmyBanucs nB1 (pakiii 4aCTUHOK Y
HaHOO10kOMITO3uTi. CyOKOJIOiMHI YaCTUHKH po3MipoM 1+6 uM (nuB. puc.10), sskum Ha
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CIeKTpax MOTIMHAHHS BiJMOBifana I10j10ca HOITMHAHHS IPH Amax 390-410 mm. Ix

BiJIHOCHA yacTka ctaHoBuia ~ 80% (puc.1B). Cxymuennsam 3 HY (puc.la, BkazaHo

011010 CTPLIKOI0) BiAmoBinano riede npu 440 M. I3 301IbIIEHHAM KOHILEHTpAIil

€TOHIIO MJIeUe CTaBaJIO BUPA3HIIIUM 1 CIEKTP PO3LIMPIOBABCS Y YEPBOHY 00J1aCTh.

Cuntes AgHY B kiiTuHax jakToOaKTepidl 3HAYHOKO Miporo 3ayiekaB Bijg pH
CEpEeNIOBUINA, IO BiAOMBAJIOCS HA MOJOKEHHI Amax Ta IIUPHUHI MOJOCU TOTJIMHAHHS.
HaiiBy>xua nonoca cnoctepiranacs npu pH 11,0, o BianoBigano GopMyBaHHIO TyxKe
MaJuX pIBHOMIPHO po3nofuieHux B kiaiTUHHIN cTiHui AGHY. Ilpu 3nauenni pH 9,5
BUHUKJIO JIOJIATKOBE TJIeY€ B CIIEKTpasibHIN 00sacTi 440 HM.

3a3HaueHi MPOIIECH MEBHUM YMHOM 3aJieXKau BiJ KOJOIAHO-XIMIYHOTO CTaHy
[TAP y po3uuHi, KUl B CBOIO Yepry BU3HAYAETHCSA KOHIEHTPAIIIEID, I0HHOK CUJIOO,
KUCIIOTHO-OCHOBHUM 0aJlaHCOM PO3UYMHY. 3p0O3yMLIO, IO COPOIIisT OKPEMUX MOJIEKYII
Ta HEBENMKHUX Miles BijOyBajacs Jeriie, SK 1 3JaTHICTh MPOHHKATH BCEPEIUHY
KIITAHHOT  CTiHKA. @DOpMyBaHHS CTPYKTYpOBaHHUX CHUCTEM TIpM  BHCOKHX
KOHIICHTpAI[ISAX TallbMyBajgo JuQy3iiHI TpolecH 1 CHpHUsIo  cojrobimi3arii
riapodoOHNX KOMIOHEHTIB KIITHHHUX MeTa0omiTiB. JlyKHui xapakrep pO34HHY
3MEHIITyBaB PO3YMHHICTH eTOHIt0 Tpu 3aMiHi Cl - ioHiB Ha Tigpokcmiu OH.

Cronyka €TOHIM BUSIBUJIA TIOMITHY aKTHUBHICTH 100 70 rpam(+) Oakrepiit E.
faecalis B miana3oni konnenTparmiit 6m3pkux 10 KKM (miamerp 3aTpuMKu pocTy Bij
10 mo 15 £ 0,4 MM) 1 HeBeNMKY aKTHBHICTB 1110710 rpaM(-) E.coli. BioHUAg npenapatu
edextuBHO moaaBisuH pict E. coli (miameTp 3aTpumkn pocty 18+21 +£0,7 Mm) 1 MeHIIIE
E.faecalis. CymicHe BuKOpuCTaHHS OI0KOMITO3HUTY 1 €TOHIIO K O10IMIHOT CyOCTaHIIi1
npu KoHueHTpauisx Onu3bkux 10 KKM 3a paxyHok cuHeprii aii 103BOJUIO
M1JBUIIUTH aKTUBHICT, 010HYAgZ mo BIAHOIIEHHIO J0 T'PAMMO3UTUBHUX OakTepiil i
0JIHOYACHO Ha nops ok 3MeHuTH (3 1,0% 10 0,1%) TepaneBTuuny 103y eToHi. [lpu
OUTBIIMX KOHIICHTPAIIISIX €TOHII0 YTBOPEHHS CTPYKTypoBaHMX cioiB [TAP yTpymnHioe
KOHTaKT 010KOMITO3UTA 3 TTATOT€HOM 1, SIK pe3yJIbTaT, 3HM)KYE aKTUBHICTh KOMITO3UIIIT
BITHOCHO 000X TECTOBHX KYJBTYP.

OpnepxaHi JaHl MOXYTh CIYTyBaTH OCHOBOIO Il CTBOPEHHS HOBHX
aHTHOaKTeplabHUX 1 (YHTIIMIHUX MaTepialiB Ha OCHOBI KIIITUH, HAIOBHEHHMX
YIBTPAAUCTIEPCHUMHA PEYOBHHAMHM, Ta B KOMOIHAHAIil 3 IHIIMMH OlOIUIaMHU.
[Ipemapatu 3 6i0HYAg MOXyTh 3HalTH 3aCTOCYBaHHS y BEeTepUHApii IS JTIKyBaHHS
MacoBUX 1H(EKIIH y CUIbCBKOTOCTIOAPCHKUX TBAapUH 3aMICTh  BapTICHUX
aHTUOIOTHKIB, 1 Ne3iH(QEKIi TMOBEpXOHb, 3apaXKEHUX  MIKOOAKTEPisIMHU,
3HE3apaXe€HHs BOJHU TOIIO.

1. Sintubin L., Verstraete W., Boon N. Biologically produced nanosilver: current state
and perspectives // Biotechnol & Bioeng. — 2012. —V. 109, N. 10. - P. 2422.

2. Tlomonwckas B.U., Boiirenko E.}O, Caskun A.I'., I'pumenko H.U., Ynebepr 3.P.
XapakTepucTuka yJIbTPaJAUCIEPCHBIX YacTHIl cepedpa, OCak)ICHHBIX B KIETKaX
naktoOakTepuii / HanoctpyktypH. matepuanoBeaenue. - 2014. - Nel. — C. 64-74.

3. Boiirenko O.10., [Togonsceka B.1., I'pumenko H.1., Yue6epr 3.P., SAxybenko JI.M.
AHTUMIKpOOHA aKTUBHICTh KOMILJIEKCHUX MaTepialliB Ha OCHOBI MIKpPOOPTaHi3MiB
Ta KosoigHoro cpibna // Biotechnologia Acta. — 2014. - V.7, No 1. — P.100-109.
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JOCJIIKEHHASA BJIACTHUBOCTEHN COHOMOJINPIKOBAHOI
TiO2-SNnO; CUCTEMHA
Cauyk O.B., 3axuranos B.O., Ky3uenosa JI.C., Canxak O.B.

Incmumym copouii ma npoonem endoexkonoziit HAH Ykpainu, m. Kuie, Yxpaina
Slena951@ukr.net

Okcuau oJji0Ba 1 TUTAHY 1 KOMIIO3UTU HA iX OCHOBI — II€, CIIOJIYKH, SIKI MalOTh
JOCHTh IIMPOKHHA CIEKTP MPaKTUYHOTO BHKOPHUCTAHHS: CJICKTPOIPOBIIHI ILIiBKH,
ra3oBl CEHCOPH, KaTali3aToOpH, €JIeKTPOoIu, (DYHKIIIOHATbHI KOMITIO3UI[IHI MaTepiaiu.
BinbIricTh TPaaUIIHHUX METO/IIB MPUTrOTYBaHHS T1-SN-O KOMIIO3HTIB, Taki K 30J1b-
rejib  METOJl, OCaJKEHHS, TEPMIYHMM pO3KJIaJ]l HE JO3BOJISIIOTH CHUHTE3YBaTH
BHUCOKOJMCIIEPCHI MPOAYKTH Yy BUTJISAI HAHOMOPOMIKIB. Y 3B’SI3Ky 3 LIUM B JaHIN
poOOTI MPeACTaBICHO PE3YNIbTATH yIbTPa3ByKoBoi 00poOku T102-SnO2 cucreMu sk
€KOJIOT1YHO YUCTOTO 1 MPOCTOTO METOTy CHHTE3Y CKJIaJHUX HAHOKOMIIO3HUTIB.

VYibTpa3BykoBy 00podky (Y30) TiO2-SnO2=1:1 3pa3ka Oyno 37iiicHeHO B
mucnepraropi Y3AH-2T y BonHOMY cepeoBHUII NPOTATOM 2 TOJUH.

3rigHo 3 panumu P®A BcTaHOBIEHO, 1O BHACHIIOK Y30 BigOyBaeThCs
HE3HAYyHE 3MEHIIEHHS 1IHTEHCHUBHOCTI 0a30BUX pe(IIEKCiB K pe3yibTaT 3MEHIICHHS
cepeliHiX po3MipiB KpucTamTiB (3 60 1o 50 HM) Ta 3MiHA JOMiHYIOUOTO pediekcy ga3u
SnO2 — 3 pednekcy (101) na pednexc Big miomuHu (110), mo 00yMOBIEHO
aHI30TPOIHOI0 JedopMalli€l0 OKCUAY BHAcHiIOK o0poOku. Jlani [Y-cnekrpockormii
MOKa3yI0Th, 110 BHACIIIOK COHOAKTHUBAIIIl CIIOCTEPITaeThes cllabKe 3MIMICHHS CMYTH
nornmHanHsA v SN-O 3B’s3Ky Bix 536 10 522 cM™ Ta 3MEHIIEHHS IHTEHCUBHOCTI CMYTH
Sn-O-Sn npu 613 cm™ sk pesynprar anizoTponHoro pyiinysanus SnO..

Jocmimkenns TiO2/SNO2 kommno3wuiii merogom JATA-TI' moka3yrooTh, 1mo Ha
kpuBiit JITA dikcyerscs 2 enporepmiuni edextn 3 makcumymamu mipu 70 1 372°C,
BiamoBigHo. Ilepmuii 3 HUX MOKe OyTH TOB'S3aHMM SK 3 BHIAJICHHSIM HE3B’S3aHO1
afacopOoOBaHOl BOM, TaK 1 yTBOPEHHSM 0-0J10B’siHOT KucioTu SNO2'xH20. HasBHicTh
JIpyroro eHaoe(eKTy MOKHA MOSCHUTH PO3KIATIOM TiAPOKCHUIY OJIOBA, YTBOPCHHS
SAKOT0, IMOBIPHO, MTOB’SI3aHO 3 YMOBaMH 00pOOKU. AJCOpOLINHI JOCIHIIKEHHS 3pa3KiB
MeTojoM BET moka3zamm, 1o COHOAKTUBAIllS BEJE JO HE3HAYHOI'0 30UILIICHHS

MATOMOI IIomIi MoBepxHi (3 2 10 4 M?/T).
‘ (dbopMyBaHHSI arjaoMepariB, YTBOPEHHUX 3
YaCTHUHOK KyO14HOi1 (hopmu 3 po3mipamu

T a = 6 40-50 aMm.

CtpykTypHI JTOCJT1JIPKCHHS
metosnoM TEM (puc.) mokazanu He Julie
noIpiOHEHHS KPHUCTAIB, a i

Puc. Jani TEM BuxigHoro 3paska
TiO2/SnO2 = 1:1 — a Ta micns 2 rof
Y30-6
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JIN®Y3IVMHI ITPOITECH B ITOJIBIHLIXJIOPHUII, HAIIOBHEHOMY
HAHOAUCHEPCHUMU METAJIAMH
Cimnenpkuiit B.O.*, Konynaes 5.5., Illeuyk O.M. 7,
Hemuyk [.A. ", Apengapuyk O.10.
“PignencoKuii 0eparcasnuil 2ymanimapnuil ynigepcumenm,
Kagheopa izuku, m. Piene, Ykpaina
“Pisnencoxuii Mixicnapoonuii eKonomiko-zymanimapnuil ynieepcumem imeni
axkaodemika C. /[lem’anuyka, incmumym xibepuemuxu, m. Piene, Ykpaina
vsidletsky70@gmail.com

BukopucroByroun  acmekth = MeXaHi3My  (pi3uKO-XiMiyHOT  B3aemoii
noaiBinuixaopuay (IIBX) 3 meranonanomucnepcuuM HamoBHioBadem (W, Cu)
nociimkeHo rereporedti cuctemu (I'C), siki MICTATH BMICT () IHTPEIIEHTY B 00JaCT1
0<p<1,0 06. % Ta BoasHy napy npu p=1,05 MIla 1 298 K<T<353 K.

[Toxazano, mo Taki I'C € JUHAMIYHMMHM KOMIO3UTaMH  B1JIHOCHO
CTPYKTYpOYTBOpPEHb. 30KpeMa, BpaxoBaHO HeoaHOpiaHIcTh ['C o ckiany CTpyKTypu
HAa MOJIEKYJSIPHOMY Ta HAJAMOJEKYISIPHOMY piBHI, a TaKOXX 3MIHY BEJIMYHUHU
koedimienty nudysii () B mpomeci nudysii. XapakrtepHo, 10 Ii ABI 0OCTaBUHU
B3a€EMOOOYMOBJIIEH1 Mk c00010. B1AMOB1IHO, EPIIOYEPTroBO AOCIIIHKEHO MOKIUBICTh
BUKOpUCTaHHs piBHAHb Pika nns Bu3HaueHHs /i I'C mo KpuBUX NOTJIMHAHHS B
4acoOBOMY Jiana3oHi BUIPOOYBaHHS 3pa3KiB IUIOCKOI OpMH 1O CTaHy HACUYCHHS.
[Ipu upoMy nokaszaHo, 110 KpiM 4acoBoro (akTopy BenuuuHa Jl; 3aJIeKuTh BiJ] TUITY,
pPO3MIpiB, BMICTY HAHOAMCIEPCHOIO MeETally 1 Xapakrepy audys3iiiHOro mporecy.
AHamTUYHUI OMUC MpOIEeCy 3AIMCHEHO y BUIIIAAlI JUQPEPEHLIATBHOTO PIBHSHHSA
Hi=(p, 1) poO3B’A30K SKOrO JO3BOJIIE PO3PAaxXyBaTH KOHIEHTPALIHHO-4aCOBY
3aJIeXKHICTh BenunHU Koedimienta nudysii ['C BoasHoi mapu. BpaxoBaHo iCHyBaHHS
MexoBux obnacrei B [IBX-cuctemax B sSIKMX MOJIIMEp 3MIHIOE CBOi BJIACTUBOCTI Mijl
BIUIUBOM MEX1 PO3MOJALTY 3 HAHOJAUCIEPCHUM MeTaioM. BukopucroByroun
TPHOXKOMIIOHEHTHY Mozenb ['C sk ckimanoBy 3 4acTMHOK HamoBHioBaya (H),
mexoBoro mapy (MI) 1 TIBX B 06’eMi pocaianiv MOpGOJIOTiYHY TeTepOreHHICTh
KOMITO3UTY SIK OJUH 13 (PaKTOpIB BIUIMBY Ha IHTEHCUBHICTh MU(Y31HMHUX MPOIIECIB B
matepiani. Bkazano nuisixu peasnizanii nosermeHoi 1udy3ii B MeMOpaHHHUX CUCTEMAX,
ctBopeHnx Ha ocHoBl [IBX, nHanoBHeHoro HanoaucmnepcHuM mopomkoM CU mpu
0<p<0,1 06. %. JIOCTOBIPHICT, OTpPHUMAHUX PE3YJbTATIB MiIATBEPIKYETHCS
MOPIBHAHHSAM 3 ICHYIOYMMH €KCTIEpUMEHTAIbHUMU JaHUMH.

Lle nae MOXJIMBICTH HAIPSIMIIEHO PETYJIIOBATU AU(Y31KHI IPOLIECH B MaTepiali.
Bkazani HUIIXM BUKOPHCTAHHS KOMIIO3UTY B SKOCTI aJICOPOEHTIB, €JIEMEHTIB
CEHCOPHUX TMPHUCTPOiB, cuUcTeM AUQPY31MHOI OYMUCTKH PIAUH, aepO30JBbHOIO
3a0pyIHEeHHS, TOIIIO.
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MOPYIIEHHS IMJIABMOBOI JIAHKU TEMOCTA3Y Y XBOPUX HA
OCTEOAPTPO3 B ITOEJAHAHHI 3 APTEPIAJIBHOIO I'llIEPTEH3I€IO
Coxonosa L.I., ®exnis O.1.

Buwuii oeporcasnuit nasuanvnuii 3axkna0 Ykpainu «bykoeuncokuii oepicasnuil
MeOUYHUU YHIgepCcumen)

SOKOLOVA.POSTBOX@GMAIL.COM

[IpodimakTka CEepIEBO-CYAMHHUX 3aXBOPIOBaHb Ta 3HIKCHHS PH3UKY IX
YCKJIaJHEHb € OJHHMM 13 B@KJIMBUX IHUTaHb cydacHoi memuuuuu [1]. Bimomo, mo y
narieHTiB 3 ocreoaptpo3oM (OA) aprepianbHa rineprensis (Al') 3ycTpivaeTbes yacTiiie,
HIDK B TomyJisiii. PiBeHb cMEPTHOCTI BiJ CEPIIEBO-CYAMHHUX KaTacTpod cepesl XBOPHUX
OA Buine, HIX y Jr07eit 6€3 HbOT0O B TUX CaMUX BIKOBHUX rpymnax [2, 3]. YV xBopux Ha Al
TeMOPEOJIOTIUHI TOPYIICHHS TMPOSBISIOTHCS TOCUJICHHSIM arperaiii epuTpOIUTIB 1
IiIBHINCHHSAM B’ SI3KOCT1 KPOBI, 0COOJMBO 3a HAsBHOCTI CYNMYTHBOI nuciimaemii [4]. ¥V
XBOpPUX Ha OCTE0apTpo3 piBeHb (AKTOPIB 30BHIMIHBOTO MUISXY 3TOPTAaHHS BUIIUN
NOPIBHSHO 3 BIJHOCHO 3/I0POBHM HACEJIEHHAM, BOJHOYAC AK (PIOPUHOIITUYHUI
MOTEHIIIAJl HIXKYK, 0cOOMMBO B 4ooBIKIB [5]. Kpim Toro, Moxkna npunycty, mo OA 3
AT MaroTh B3a€MOOOTSKYBaTbHUN €(PEKT, 30KpeMa Ha IJIa3MOBY JIAHKY T€MOCTa3y.

Merta: noCHiguTH TIa3MOBY JIaHKY TE€MOCTa3y Y XBOPHX Ha OCTE0apTpO3 Y
NO€JIHAHHI 3 apTeplaibHOIO TIEePTEH3IELO.

O06’exT i MeToam aocaimxkeHHsi: [[1s HOCSITHEHHS TOCTaBIEHOI MeTH OyJio
obctexkeHo 50 XxBopux, K1 Oysu mojiaeHi Ha rpynu: 1 rpyna — 20 xBopux, BikoM Bif 40
10 65 pokiB, xBopi Ha OA kosiHauX cyrino6is II-111 pertrenonoriunoi cramii 3a Kellgren
— Lawrence ta na Al II crtanii, 1-2 crynenis; 2 rpyna — 10 xBopux Ha OA; 3 rpyna —
10 xBopux Ha Al'. KortponbHy rpyny cranoBuin 10 mpakTHYHO 310pOBHX OCI0, SIK1 HE
MaJIi CKapr Ha XPOHIYHMIA OUTh Oymb-sIKOT JIOKaTi3alli Ta 0e3 MmaTojaoriYHuX 3MIH MPU
¢izukanpHOMY OOCTekeHHI. Bcei mamum mucbMoBY iHQOpPMOBaHy 3roly Ha yd4acTh Y
nociimxeHHi. Jliarno3 OA BcTaHOBIIOBAM Ha OCHOBI Kiacuikamiaux kputepiiB ACR
1991 nns komHHMX Ta KyJbloBUX cyriio0iB, pekomennauii EULAR (2010), naka3y
MiHictepcTBa 0X0poHU 310poB’st Ykpainu Big 12.10.2006 p. Ne 676 «IIpo 3arBepxeHHs
POTOKOJIIB HAIAHHSI MEUYHOI JIOMTOMOTH 3a crelianbHicTio «PeBmartonorisy. [{iarnos
AI' BepudikoBano 3rigHo 3 HakazoM MO3 Vkpainum Ne384 Bin 24.05.2012p. Ta
peKoMeHAaIAMi  YKpaiHChKOi acomiarii kapaionorie, 2012 Ta €Bporneicrkoro
TOBapHCTBa TinepTensii i kapaiosnorii (ESC, ESH, 2013, 2016) [6,7].

JlocmpkeHHsT BIJNMOBIAQJIO OCHOBHUM O10€THYHHMM HOpMaM [ elbCiHKCBKOI
neknaparnii (1989), Kouseniii Pagu €Bponu mpo mnpaBa JHOJUHA Ta O10MEIUIIMHY
(1977), BIANOBIAHMM TOJOXKEHHAM BcecBiTHBOI opraHizailii OXOpOHU 370pOB’S,
MixuapoaHomy Kojiekcy MeaudHoi etuku (1983) Ta 3akonaMm YkpaiHu.

CraH cucTeMH TeMOCTa3y aHai3yBalid 3a TMOKa3HUKAMH 3TOPTaHHS:
aKTUBOBAaHWI YacTKOBHI TpomOormiactTuHoBui 9ac (AUTB), Tpom6inoBuit wac (TY),
akTUBOBaHMI dac pexanbiudikaiii (AYP), mporpombinosuii inaexc (I1TB).

CratuctuyHy 0OpoOKy pe3yibTaTiB JociikeHHs npoBoawin Ha IIK 3a
JONIOMOTOI0 CTaHAAPTHUX TNpukiIanaux mnporpam “Microsoft Excel”. OuinroBanu
cepenni 3HadeHHa (M), moxuOky cepenHboi apud@meTudHoi (M), AOCTOBIPHICTH
BiMiHHOCTEH 3a t-kpuTepieM Ct’roaeHTa. PI3HUITIO TOKa3HUKIB BBAKAIM CTATUCTUYHO
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Biporianoto mipu p<0,05.

Pe3yabraTn gociigkeHHs: Ta ix o0roopeHHs: OTxe, 3 OTPUMAHUX JIaHUX
MOkHa no0aunTH, o AUTB 3HMmKeHui y BCIX rpynax B MNOPIHAHHI 3 KOHTPOJEM —
xBopi Ha OA — 20,1 c., na AI' — 18, 9 c., nHa OA ta AI' — 22, 3 c.; kouTpoab — 26 c.,
(p<0,05) mo moxe OyTH MOB’s3aHO 3 NE(DIUTOM BHYTPINIHBOI Ta 3arajibHOI JIAHKU
KoaryJsiuiiHoro kackany. 3umxkenns AYP — xBopi na OA — 38 c., Ha AI' — 37 c., Ha
OA ta AI' — 41 c.; kouTpoJb — 56 c., (p<0,05). I[ITB — xBOop1 Ha OA — 0,91., Ha AT —
0,95, na OA ta AI' — 0,98; kouTpoas — 1,04, (p<0,05). TU — xBopi Ha OA — 16, Ha AT’
— 15,5, na OA ta AI' — 16,3; xoutpoisb — 17, (p<0,05). Haii0inbIn BupakeHi 3MiHH Y
xBopux 3 OA, 110 MOXKE CBIJYUTH MPO OE3CHMMITOMHUMN Tepedir 3ananeHHs. Huzbki
noka3Huku TY MOXyTh OyTH OB’ s13aH1 3 MOPYIICHHSAM MepeTBOPEeHHS (1OpHHOTEHY B
Gi0pyH Ta PO3BUTKOM CXHJBHOCTI JO TINEPKOAryJsiiii Ta MiABUIIEHHSIM PU3UKY
TpOMOOYTBOPEHHHI.

BucnoBku: OTpuMaHi pe3ylbTaTH CBi4aTh MPO TMOPYIIEHHS TE€MOCTazy Y
xBopux Ha OA Ta ycknagHeHHs nepebiry xBopoou npu npueaHanai Al'. Kpim Toro,
MiIBUAIIEHHS TPOMOOYTBOPEHHSI Y TaKUX XBOPHUX, MPU3BOAWUTH JO BUCOKHUH PHU3UKY
CEpIIEBO-CYAMHHUX KaTacTpod.
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BIIJIUB JJUCJIIIAEMII HA NEPEBIT OCTEOAPTPO3Y
Coxoiosa I.I., @enis O.1.
Buwuii oepyrcasnuit nasuanvnuii 3axkna0 Yxkpainu «bykoeuncokuii depocasnuil
MeOUYHU YHIgepCcumen)

SOKOLOVA.POSTBOX@GMAIL.COM

HaiiyacTimmm 3aXBOpIOBaHHAM CYTJIO0IB y 0ararbox MOMYJISALISX Ta OJHIEIO 13
OCHOBHMX NPHUYMH HEMpale3qaTHOCTI TpoMaasH YKpainu € octeoaptpo3 (OA), skuii
3a3Bu4ail Manigecrtye B ocid crapiie 40 pokiB. Tomy npobiema OA ocTaHHIM YacoM
HaOyna OCOOJMBOrO 3HAYEHHS Ta AaKTyaJbHOCTI, IO OOYMOBJIEHO ICTOTHOIO
MOIIUPEHICTIO 3aXBOPIOBAHHS, IIBUJIKUM PO3BUTKOM (PYHKIIIOHAIBHUX MOPYIIEHb Ta
1HBaJTIIM3al1II€k0 OC10 PI3HOTO BIKY.

Meta nocJrilzkeHHsI: BUSHAUYCHHS 0COOJIMBOCTEN KITHIYHKX, Ja00OpaTOPHUX Ta
IHCTPYMEHTAJILHUX 3MiH Yy TIAI[IEHTIB 3 OCTE0apTPO30M B TIOETHAHHI 3 TUCIIIIIEMIEIO.

Marepian i metoau gocaimkenns. Ob6crexxeHo 60 xBopux Ha OA B mepion
3arocTpenHs y Biul 40-80 pokiB, cepea sSkux xkiHok Oyno 43 (71,7%), yonoBikiB — 17
(28,3%). Bepudikamis miarnozy OA 3miiicHioBanu 3a pexoMennamisimu EULAR
(2010) 3a nmaHWMH KJIIHIYHOTO, 1HCTPYMEHTAJIbHOTO Ta JabOpaTOPHOTO METOMAIB
nocipkeHHs. JIiniaHuii 0OMiH OIIHIOBAJIM 3a JIOIMIOMOT'OI0 KOHIICHTpAIIN 3arajibHOTO
xonectepuny (3X), tpurminepunis (TI'), XonectepuHy HMIMONPOTEiNiB HHU3BKOI
misibHOcT (JITTHIL), minonporeiniB Bucokoi ninbHocTi (JIIIBIL), BUKOpHCTOBYIOUM
anamizarop Oioximiunnii KONELAB 20i, ®innsgaais. XonecTrepruHOBUN KoedimieHT
ateporenHocti (KA) o6uncmroBanu 3a popmynoro A.M. Kiimosa:

KA=GX-JIIBLI)/JIIBLI

OTpumaHi pe3yJbTaTy MOPIBHIOBAINUCH 3 JTaHUMH 20 IPAKTUYHO 3I0POBHUX OCI0
BIJIMOBIIHOTO BIKY Ta CTaTi, 3 SIKUX cHOPMyBaIH Tpymy KOHTPOdr0. CTaTUCTUUHUN
aHai3 TPOBOIWIM 3 BUKOpUCTaHHSM mporpamu SPSS Statistics 17 Multilanguage.
[Tpu oMy BUKOpHCTOBYBaBCs nepcoHanbHuil koM totep Pentium III Celeron 600
MI .

Pe3yabTatu gocaimxenHs. [lpu npoBeaeHH1 Ta aHami3i NOPYLIEHb JiMIHOTO
oOMiHy Oys10 BcTaHOBJeHO NiaBuIeHHs 3XC, BIporiHe 3HUKEHHS Y CUPOBATIIl KPOBI
XC JIIBHI, 3poctanns XC JITHIL Tta T y Bcix rpynax oOCTEXEHHX XBOPUX 13
TEH/ICHIII€I0 0 HAPOCTAHHS Y XBOPUX TPETHOI TPYIH, SKI MOTIHOIIOBAIHCS B Mipy
3poctanHs IP. PosButok I[P cympoBomKyBaBcs pPO3BUTKOM  AMCIHIINIAEMII,
nigsuimeHHsM koHreHTparii XC JIITHIL ta TI' 1 3nmwkeHHsM konHueHTparii XC
JINIBIL. TinmepincymiHeMisi CHpusie PO3BUTKY aTE€pPOTE€HHOT AMCIIMIIEMIi, MiJACHIIOE
nporidepaliito TIaaAKoM S30BUX KITHH 1 (iOpobnacTiB, 30UIbIIyE aKTHUBHICTH
peuenTopis JITTHIL] 1 ciHTE3 €HIOT€HHOTO XOJECTEPUHY B KIIITHHAX CYJIMHHOT CTIHKH.

PiBens 3X OyB BipOTigHO MABUIICHUH Y BCIX AOCTIHKEHUX IPYIax MOPIBHSIHO
3 KOHTPOJIBHOKO IPYIor0. MakcuMaabHO BUCOKHM piBeHb 3X CHOCTEPIralid y XBOPUX
3 OA y noeanani 3 3 IIJ[ tuny 2 ta A", o Ha 16,15% (p<0,01) Bumuii mopiBHAHO
y xBopux 6e3 3 IIJ[ Tuny 2 ta AI' ta Ha 27,58% (p<0,01) BuIIe HIXK y MPaKTUYHO
3I0POBHUX 0OCi0.



66

Bmicm 3X, TT, JITIHIL], JITIBII] ma KA y xeopux 3 ocmeoapmpo3s 3a
HAAGHICMIO UYKP0E020 Oiabemy muny 2 ma apmepiaivHoi 2inepmensii

[loxa3zHukm [IpakTuHO XBopi Ha OA XBopi Ha OA 'y
310poBi ocodbu | (Tpyma 2) noenHanHi 3 /] tumy 2
(rpyna 1) (n=15) | (n=15) ta Al (rpyma 3) (n=15)

3X (MMOITB/T) 4,6+0,12 4,9+0,23* 6,8+0,57%/**

TI" (Mmob/11) 133,62+4,39 150,09+4,25 224,36+17,48%/**

JITTHIIL (mMonw/n) | 2,28+0,42 2,90+0,20* 4,19+0,08%*/**

JIHBI (mmonw/a) | 1,33+0,13 0,96+0,07* 0,80+0,03%*/**

KA 2,2+0,53 2,8+0,43* 5,43+0,25%/**

[Ipumitka * - nocToBIpHICTH BiAMiHHOCTEH (p<0,05) Mk mokazHuKamu B 1-1ii

Ta 2-1i1,1-1# Ta 3-1i rpynax;
** - nocToBIpHICTH BigMiHHOCTEH (p<0,05) Mik MOKa3HUKaMU B 2-1if
Ta 3-1if rpymnax;

Crnocrepiratotbcss BUCOKI KoHmeHTparii TI, 1mo MawTh 0e3mocepenaHe
BIJTHOIIICHHS JI0 PO3BUTKY aTePOCKIIEPO3Y, SKUW BUKIMKAE CTAPIHHS CYJUH, yTBOPEHHS
Ha 1X CTIHKax aTepOCKIEPOTUYHUX OJSAIIOK, 3BYKEHHS 1 3MEHIICHHS KPOBOTOKY B
KOPOHApHUX CYyAMHAX, IO CTBOPIOE JUIsI HUX JOJATKOBHM PHU3UK TMOSBU CEPIIEBO-
CYJIMHHUX 3aXBOPIOBaHb.

Bonnouac, Biporinue 3HmwkeHHs Bmicty JIIIBIL cnocrepiraeTscst y XBopux 3
OA, y nmoeanansi 3 3 IIJ] Tuny 2 ta A" Ha 35% Ta y xBopux 3 OA - Ha 27,81%, B
NOpIBHSHI 3 JAaHUMU NPaKTUYHO 3A0POBUX OCIO, Yy TMOpIBHSAHI 0€3 CyHyTHbOI
naToJiorieto - Ha 20%.

[Ipu BusnauenHi piBHs JIIIHIL] B KpoBi BCTaHOBJIEHO, IO MOro JOCTOBIPHE
nigBuiieHHs y rpym 2 Ha 27,19% Ta rpyni 3 Ha 33,72% NOpIBHSIHHO 13 TPAKTUYHO
31I0pOBUMH 0co0aMH, a Takoxk, Ha 15,70% y rpyni 2 y MOpiBHSHI 3 TPymHow 3, M0
CBITYUTH MPO YCKJIAJTHEHUI MepeOir 13 HasBHOCTI CYMYTHbOI MATOJIOT].

Crnocrepiraerbest nocroBipHe miaBuiieHHs KA y xBopux 3 OA, moeaHaHOi 3 3
L] turty 2 ta AT Ha 50,65% Ta y xBopux 3 OA 3 BiICYTHICTIO CyMYTHbOI MAaTOJOTIi
Ha 36,49% y MOpIBHAHHI 3 MPAKTUYHO 3J0pOBUMH ocobamu Ta Ha 22,28% -y
MOPIBHSHI 13 Tpymoio xBopux 0e3 3 LI/] Tumy 2 Ta AT

[TinBumenns KA miarsepaxye HasiBHICTD Al Ta HasBHICTh aTEPOCKICPOTHIHOT
ONSAIIKKM B 1HTUMI CyAWH, IO CBIAYMTH MPO YCKIAJAHEHHS OCHOBHOI MaToJ]Orii Ha
HOpYIIEHb 3 OOKY CeplLIeBO-CYTUHHOI CUCTEMH.

BucnoBok.IIpu nocmiikeH1 JimiTHOro 0OMiHy, Ha TJI1 1HCYJIIHOPE3UCTEHTHOCTI,
rinepiHCyJiHeMIi, HAMU BUSBJICHO MOPYLIEHHS JIITIAHOTO TPO(]1II0, 0 TPOSABIIAETHCS
y BUIUIAJI TMIJBHUILEHHA pPIBHIB 3arajbHOr0 XOJECTEPUHY, TPUIIILEPUIIB 1
JMOMPOTEINIB HU3BKOI HIIJILHOCTI Ta 3HMXKEHHS JIMOMPOTEINIB BUCOKOI MIUIBHOCTI B
cupoBarili kpoBi naiieHTiB xBopux Ha OA 13 3 I/l Tuny 2 ta Al' y nopiBHsHI 3
xBopuMu Ha OA 6e3 3 I/l Tuny 2 ta AI. [laHi mOKa3HUKH CBiJYaTh MPO BHUCOKI
nokasHuku auciimigeMii y xBopux Ha OA 13 MC, toMy uumciai ¥ koedimieHTy
aTEpPOTeHHOCTI, IO JOCTOBIpHO miABUIIMBCA Ha 50,65% y XBOpHX 13 CYIyTHBOIO
[aTOJIOTIETO.
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BUBYEHH/ BIIVINBY OCHOBHU-HOCIA HA BIO®PAPMALEBTUYHI
BJIACTUBOCTI M'SIKOI JTIKAPCHKOI ®OPMH OKTOHNIPOKCY
Comnonosuuk B.A., I'magumes B.B.
3anopizbKuii 0eprHcagHuil MeOUYHUI yHigepcument,

Kagheopa mexnonozii nikie, m. 3anopixcyca, Ykpaina
gladishevww@gmail.com

AJiekBaTHE JIIKyBaHHS c€00pEeHHOr0 IepMaTUTY JI0C1 € aKTyaJIbHUM 3aBJIaHHAM
s gepmatosioriB. IIipokToH osiamiH (OKTOIIPOKC) Ma€ pa3oM 3 BHUPAKEHOIO
AHTHMIKOTHYHOIO JI€0 MTUPOKUM CIIEKTP aHTHOAKTEPIaIbHOI aKTUBHOCTI BIJTHOCHO SIK
IPaMIIO3UTUBHUX, TaK 1 T'paMHETaTUBHHX IATOTC€HHUX MiKpoopraHizmiB. Po3poOka
M'SIKMX JIIKapChbKUX (OpM 3 OKTOMIPOKCOM [JIsl JAEPMATOJOTIYHOI MPAKTHUKUA €
aKTyalIbHOIO IS (papMarieBTUYHOI 1 MEAMYHOI HAYKH, JIO3BOJUTH PO3IIUPUTH
dapmakoTepaneBTUYHIMN apceHanl ePeKTUBHUX BITYU3HIHUX MIPenapatiB s Tepartii 1
npoiIaKTUKU CEOOPEHHOro AepMaTUTY BOJIOCUCTOI YACTUHHU T'OJIOBH.

MeTtor0 nanoi podotu € 6iodapMalieBTUUHE OOTPYHTYBAHHS PalliOHAIBLHOTO
CKJIaly M'AKOi1 JIKapchkoi (OpMHU OKTOMNIPOKCY B KoMmOiHalii 3 HadTamaHoM
3HECMOJICHUM JJIs1 30BHIITHHOTO 3aCTOCYBAHHS.

Marepianu i wMeroam  jgociimkeHHs. B sgkocti  HOCIiB s
dbapMakoTepaneBTUYHOTO 3aco0y, IO PO3POOJSETHCS, BUBYEHI OCHOBHM-HOCII, IO
IMIMPOKO BXKMBAaHI Y BHUPOOHMITBI M'SKMX JIKApChbKUX (POPM 1 KOCMELEBTUUYHHX
npenapariB, 3a0e3MeuyloTh JIETKY 3MHMBAHICTh MICHS aIlIiKalliidi, He BHUKJIHUKAIOTh
aJepPriYHUX 1 CEHCUO1TI3yI0YMX MPOSIBIB MICIS HAHECEHHSI, TIOCTYIHI JJI BITYU3HSIHOTO
BUPOOHMKA 1 OTKCaHI B JIITEpaTypI.

JlocnipKkeHHsT 0 HAYyKOBOMY OOTPYHTYBAHHIO BHUJIy OCHOBH-HOCIS JIJISI M'SKO1
JTIKapChKOi  (OpPMU  OKTOIIPOKCY TPOBOIWIM 32 IJIAHOM OJUH(AKTOPHOTO
TUCTIEPCIHOTO aHami3y 3 MOBTOPHUMH CIOCTepeKeHHSIMH. [ ycix BimiOpaHUX
KOMIIO3HIIii BCTAHOBIIOBAJIM BUBLIIbHEHHS OKTOMIPOKCY, SIK MEPIINIA €Tar BU3HAYCHHS
010JI0T14HO1 AOCTYTHOCTI.

BUBIIbHEHHSI OKTOMIPOKCY 3 Ma3eBUX KOMIIO3MI[IH BHBYAJIM METOIOM
piBHOBaxkHOTO nianizy no KpyBumHbckoMy mnpu Temneparypi 33,5+0,02°C uyepes
nenodaHoBy HamiBOPOHUKHY MeMmOpaHy - 1iBky «Kynpodan» B cranmii 3
mudysiitauMu ocepeakamu Opania (BupooHuk PermeGear, Inc., CIIIA.).

B sikocTi mianmizHOTO cepepoBHINA 3 ypaxXyBaHHSIM PO3YMHHOCTI OKTOIIPOKCY
BUKOPUCTOBYBAIM BOJHO-CIUPTOBUN po3unH 3: 1. KoHleHTpalito pedoBUHH, IO
BUBUIbHIIACA yepe3 30 XBUIIMH, BCTAHOBIIIOBAIHN CIIEKTPOPOTOMETPUYIHO.

Pe3yabTaTn n0ciaixkeHb i iX 00roBopeHHs. Ik BUIUIMBA€E 3 MPEACTABICHUX
JaHUX, TPUPOJa BUBYCHUX Ma3eBUX OCHOB-HOCIIB YMHHUTH 3HAUYUIUH BIUIMB Ha
BUBUIBHEHHS OKTOIMIPOKCY 3 TPUTOTOBAHUX M'SIKHUX JIIKAPCHKHUX (HOPM.

BucHoBku. JlucnepciiiHuid aHami3 pe3yJbTaTiB JOCHIKEHb I[O0Ka3aB, W10
ONTHMajbHE BUBUIBHEHHS OKTOIIPOKCY 3 Ma3ei 3abe3neuye riapodiabHUiA HOCIH Ha
OCHOBI1 HATP1H-KapOOKCUMETUIILENIONIO3HOTO TIILEPOTEINIO .
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TEOPETHYHA OLIHKA EJIEKTPOXIMIYHOI'O BUBHAYEHHSA
HAPKOTHUYHOI PEYUOBUHHU JICJ HA HAHOYACTUHKAX KOBAJIbT
IIT) OKCUTTAPOKCHUAY, CTABIUII3OBAHUX HOBUMH
TPUA3OJBbHUMHU NOXIJTHUMHU
Txau B.B.12, Kymmnip M.B.%, ne Omniseiipa C.C?., Aradonosa O.B.3, IBanymko SI.T".3,
[Mapuenko B.B.4 birgan O.A.%, SIrogunens I1.1.3, Kopmom X.0.°
Yepuiseuvkuit nayionanvnuii ynieepcumem im. 10. Medvkosuua, Yxpaina
2edepanvuuii ynisepcumem wmamy Mamy-Ipoccy-0y-Cyn, Bpazunis
3Bykoeuncokuii 0epacasnuii meOuunuii ynisepcumem, Yxpaina
‘3anopizbkuii depacasnuii meOuunuii ynieepcumem, Ykpaina
*Cxionoceponeiicokuil nayionansnuil ynisepcumem, Ykpaina
e-mail: nightwatcher2401@gmail.com

JIC]I — nuernmimamija JT3epriHOBOI KHUCIOTH — «CTAJIOHHHI TaIIFOIMHOICH.
BuxopuctoByBaBcsi B TEpameBTUYHHUX IUISIX TOJOBHUM YHHOM SIK pEKpeariiiHun
IperapaT 3 J0303aJIeXKHOI0 OiONOridHO0 Hiefo. Moro He3BHYalHi NCHXONOTidHi
e(eKTH BKJIIOYAIOTh MOSIBY MAJIFOHKIB IPU 3aKPUTTI O4€H, BUKPHUBIICHE BIAYYTTS 4acy,
reomeTpuyHi ¢irypu. IloporoBa goza s mogunu — Bix 20 mo 30 mikporpamis.
TakuMm YWHOM, PO3pOOKA MIBUIKMX Ta TOYHMX METOIB BH3HAUCHHS KOHIICHTpAIlii
JICJI in vivo Ta in Vitro — miiicHO akTyaJbHE 3aBJIaHHS, 1 pO3pO0Ka eIEKTPOXIMIYHUX
METO/I1B — OJIMH 13 I[IKABUX HAIMPSAMKIB HOTO BUPILICHHS.

OmuuM 13 mikaBux MoaudikatopiB enexktpoay s BuzHaueHHs JICJl yepes
aHoiHUi niporiec Moxe 0yTu kobansT (III) okcurigpokcua — HaMBOPOBITHUK p-TUTTY,
0 PO3MISAAAEThCA SK 3aMiHA THUTaH JIOKCHJY B CJICKTPOAHATITUYHHUX Ta
eJeKTpOKaTAITUYHUX cuctemax. Cralimizaiisi HaHOPO3MIPHOTO OKCHT1IPOKCHUIY
BiJIOYBAETHCS 3 JOTIOMOTOI0 TPHUA30IBHUX MOX1THUX.

[Tpu enexrpoximiunomy Bu3HaueHHi JICJl y HeEHTpambHOMY CEpEIOBHIII,
koOanbT (IIl) okcurigpokcum BUCTynmaTUME OKHUCHUKOM, Tipu domy cam JIC]I, sk i
OyIb-sIKe MOX1AHE 1H/I0/TY, 3aMIILI€HE OPIEHTAHTOM MEPILIOTO POAY Y MOJOKEHHIX 3 Ta
4, Oy e mififaHO HEeHPSIMil eIEKTPOIIOIIMepU3aNil y IIONOKEHH] 2 Ta 5 33 CXEMOIO:

/ n CoO

NCH;
x N(CzHs)z

o

=2

y

NCHs CoO(OH)
N N(CHs)2

o

AHali3 Mojeni, IO OIMUCYE EIEKTPOAHAIITUYHY ITOBEIIHKY JaHOI CHCTEMH
nokaszye, 1mo HaHodacTuHKH kobOambT (III) okcurimpokcuay, crabimi3oBaHi
TPUA30JbHUMHU TOXITHUMH, € e(EeKTUBHHUM MOIU(DIKATOPOM ENeKTPOay AJis
BU3HAYEHHs JleTWiIaMiay Ji3epriHoBoi kuciaotd. Ilpu unpomy kobanst (IID)
OKCHUTIAPOKCHJT Jl€ SIK aKTHMBHA pEYOBMHA, a Tpuazod — Ak meaiatop. o x g0
OCLIMJIATOPHOI NOBEAIHKH, TO Y L1l CUCTEMI BOHA PEATI3yEThCS SIK HA €IEKTPOXIMIYHIN
CTajli, Tak 1 Ha XIMIYHIM, yepe3 BIUIUB 000X HA €MHICTb MOJBIMHOTO €JIEKTPUUYHOIO

napy.
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TEOPETHYHA OLIHKA EJIEKTPOXIMIYHOI'O BUBHAYEHHSA
AHTUAIABETUYHUX ITPEMMAPATIB BUIJATJIIIITUHY TA
MET®OPMIHY HA HAHOYACTHUHKAX ITOJIMEPHOI'O KOMILVIEKCY
PEHIIO 3 ITOJII (3.4-AUTTAPOKCUMETHUI)IIIPOJIOM
Txau B.B.12, Kymmnip M.B.%, ne Omniseiipa C.C.2, Aradponosa O.B.3, Isanymko SI.T".3,
Jlyranceka O.B.4, rogunens I1.1.3, Kopmom X.0.°
Yepuiseuvkuit nayionanvnuii ynieepcumem im. 10. Medvkosuua, Yxpaina
2edepanvuuii ynisepcumem wmamy Mamy-Ipoccy-0y-Cyn, Bpazunis
3Bykoeuncokuii 0epacasnuii meOuunuii ynisepcumem, Yxpaina
‘3anopizbkuil nayionanvhuil ynieepcumem, Ykpaina
*Cxionoceponeiicokuil nayionansnuil ynisepcumem, Ykpaina
e-mail: nightwatcher2401@gmail.com

Bingarnintun (Puc. 1, 3miBa) Ta merdopmin (Puc. 1 cnpasa) — npenaparu, 1o
3aCTOCOBYIOTHCA TPH JIIKyBaHHI CUMIITOMIB IyKpoBoro miabery Il tumy. [lepmmii i3
HUX BIAHOCHUTHCSA 10 1HT101TOpIB 4-aunentuaunmnentasu (4-J11I1), mo npuckoprooTh
Ta IHTEHCHU(IKYIOTb OIOCHHTE3 IHCYJIHY B oOprasi3mi. J(pyruil BIZHOCUTBCS [0
OiryaHiaiB, 010JIOT14YHA [1isl IKUX IOJISITa€ B MPUTHIYEHH] TJIFOKOHEOTe€HEe3Y Yy NMeYiHI 1
30UTBLIEHH] YYyTJIMBOCTI TKaHUH A0 1HCYJiHY. bionoriuna nis o0ox mpemnapariB €
J10303aJI€KHOI0, MPUYOMY MOOIYH1 ePeKTH TakoxX crnocrepiratotecs. OTke, po3polOka
TOYHOTO METOJY PO3AUIBHOIO OJHOYACHOIO BHU3HAYEHHS KOHIIEHTpalii 000X
npernapariB — AiMICHO aKTyallbHE 3aBJIaHHS.

HO
@]
\@”\H { NH NH

fcb “‘“NJ\NJ\NHz
N=2 | H

Puc. 1. BinmarminTus (3miBa) Ta MeTdopMiH (cripaBa)

Yepe3 HasBHICT B 000X MOJEKyJIaX CHJIbHUX aKIENTOpIB EJIEKTPOHIB,
€JIEKTPOXIMIYHE BU3HAYEHHS 000X MpernapariB Hailkpalle peani3yeTbCs Ha KaToMdl —
NepeBakHO, Yy KHUCIOMY cepelioBHIll. B skocTi Moau@ikatopiB  eleKTpody
IPOIMOHYIOTECSA, 3-TIOCEPE]l I1HIIUX, 1 HAHOYACTMHKM NPOBIIHMX TOJIIMEPIB Ta
KOMIO3UTiB. OJIMH 13 TaKUX KOMIIO3UTIB MOXXE€ YTBOPHUTHCS BHACTIAOK HEMPSIMOi
nosiMepusarii  3,4-IUT1APOKCUMETUIIIIPONY Yy TPUCYTHOCTI pPEHIN JTIOKCUIY,
YTBOPEHOTO BHACIIZOK BIJHOBJIEHHS TIEPpEHAT-WOHY HA KaTOJHIM KapOOHOBIM
MaTpull y crabkokuciaoMmy cepenoBuil. [Ipu npomy peHiid J10KCH[ BIIHOBIKOETHCS
710 CT1MIKOT KOMIUIEKCHOI CIIOJTYKH, JITaH/I0OM B SIKiil BUCTYIIA€ PE3YJIbTYIOUE ITOJTIMEPHE
HOKPUTTSI.
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B enexrpoaHamiTMYHOMY Ipollecl 1€ MOKPUTTS BHUCTYIA€ aAKTUBHOIO
PEYOBHHOIO 1 MeAiaTopoM BoaHOouac. CripsikeHa CUCTEMA MOJIIMEPY BiTHOBIIOETHCS B
KHCJIOMY CEpEIOBHUIIl 3 YBOPEHHSM HOro 4acTKOBO MPOTOHOBaHOi (opmu abo 3i
3MIHOIO BJICHTHOCTI peHil0 y komruiekci. Hanani BigOyBaeTbcs nepepaya NpoTOHIB Ta
€JIEKTPOHIB B1J1 BITHOBJIEHOI (POPMHU KOMIUIEKCHOTO MOJIMEPY 10 aHamiTiB. [Ipu nipomy
MeT(HOPMIH BIJHOBIIOETHCS MO TyaHIAMHOBOMY (parMeHTy, TUMYacoM SK s
BUIAATJINTAHY MOXJIMBI JIEKUIbKa CIEHApiiB BIJHOBJIEHHS, OCHOBHUM 13 SIKHX €
BITHOBJIEHHS 1iaHOrpynu (Puc. 2)

HO

CP(0X) @
HO
NH
_\40
0

NH NH
CP (Red) (\N)LH)J\NHZ

NH NH
AL

Puc. 2. Cxema enekTpoaHaIiTUYHOTO TIPOLIECY

VY naniit pob0OTiI OMMCaHO Ta MPOAHATI30BAHO JIBI MOJIENI, OJIHA 13 SIKUX OMHUCYE
MpoIeC CHUHTE3y MOJU(DIKYHOUOro MOJIMEPHOTO HAHOKOMIIO3UTY, a 1HIIA — HOro
€JIEKTPOAHATITUYHY 10 HI0JI0 BUIAArIINTUHY Ta Metdopminy. [lokazaHo, mo B
00UIBOX €JIEKTPOXIMIUHHUX JIETKO BCTAHOBIIIOETHCS CTalioHapHu# pexuM. [Ipu ripomy
JiHIAHA 3aJ€KHICTh MK KOHIICHTPAIISIMU aHAIITIB Ta €IEKTPOXIMIYHUM MTapaMeTpoM
30epiraeTbcsi B MIMPOKIM 00MacTi KOHIEHTpaliid. 3 1HMIOro OOKYy, OCHUJISTOpHA
MOBEIHKa MOXJIMBA SIK HAa CTajil CHHTE3Y KOMIIO3UTY, TaKk 1 Ha CTajii HOro
€JIEKTPOAHATI THYHOTO BUKOPUCTAHHS. BOHA CIpUYMHSIETHCS BIUTMBAMU Ha TTOABIAHAN
€JIEKTPUYHUN ap 3MIHU MIPOBIAHOCTI MOJIMEPHOIO MMOKPUTTS HA 000X CTaIsX.
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TEOPETNYHA OHIHKA EJIEKTPOXIMIYHOI'O BUBHAYEHHSA
JAITATJII®O3UHY HA EJIEKTPOII, MOANPIKOBAHOMY
HAHOKYBAMM KOBAJIBTI)-CTAHYM(1V) I'TIPOKCUY

Txau B.B.12, Kymmnip M.B.%, ne Omniseiipa C.C.2, Aradponosa O.B.3, IBanymko S.T".3,
JIyranceka O.B.4, SIromunens I1.1.3, Kopmomr 2K.O.°

Yepuiseuvkuit nayionanvnuii ynieepcumem im. 10. Medvkosuua, Yxpaina
2edepanvuuii ynisepcumem wmamy Mamy-Ipoccy-0y-Cyn, Bpazunis
3Bykoeuncokuii 0epacasnuii meOuunuii ynisepcumem, Yxpaina
*3anopizbkuil nayionanvhuil ynieepcumem, Ykpaina
*Cxionoceponeiicokuil nayionansnuil ynisepcumem, Ykpaina
e-mail: nightwatcher2401@gmail.com

Hanarmidosun (Puc. 1) — mporumiabetnynuii 3acid rpynu riaido3uHIB, 110
3aCTOCOBY€ThCS NpH HikyBaHHi miaGery II tumy. Moro Mexauism mii momsrae y
raJIbMyBaHHI HaTPiM-TIIOKO30TPAHCIOPTHUX MPOTEIHIB, IO MPUMYIIYE OpraHi3m
BUJUISATH HAJIMIIKOBY TIIIOKO3Y 3 3 IUIa3MHU KpoOBI yepe3 Hupku. [1o0iuHI edextu
BKJIFOYAIOTh IOCWJICHHS BHJILJIEHHS CE€4l, 3HEBOJHEHHS Ta IIOCWJICHHS CIIpary,
IpUYOMY iX IHTEHCUBHICTh 3aJ€XHUTh BIJ 103U. Biarak, po3poOka eheKTUBHOIO
METOJly BU3HAUEHHSI KOHIIEHTpallii LIbOro Mpenapary — A1MCHO akTyajabHe 3aBIaHHs.

On cl o0
HO O
HO
OH

Puc. 1. Janarmigo3un

Cyasun 13 XIMIYHOrO CKJIaay Janariio3uHy, M0 MICTUTh BYTIJIEBOJHMM
(parMeHT Ta CHpsDKEHY apOMaTU4YHY CUCTEMY, 3aMIIlIEHy OpIEHTAHTAMH MEPIIOTro
pony, nmamarii)o3uH € eNeKTPOAKTHBHOIO PEYOBHHOIO, Ky MOXHAa BHU3HAYUTH 3
JIOTIOMOTOF0 aHOTHOTO OKHCHEHHS. B sikocTi Mou(ikaTopa eneKTpoay MpOmOHy€EThCs
BUKOpHUCTaTH HaHOPO3MipHI KyOu kobanbT(Il) — ctanym (V) rinpokcuny. [lpu npomy
EJIEKTPOOKUCHEHHSI MOX€E BIIOYTHUCS SIK 32 BYTJIEBOJHHM (PparMeHTOM, Tak 1 uepes
eJIEKTPOIIoIIMEpH3aIlit0 apoMaTudHoro gpparmenty (Puc. 2).

VY naniif poOOTI TEOPETUYHO PO3TISAAETHCS MOMKIHMBICTH E€IEKTPOXIMIYHOTO
BU3HAYCHHS Janarii¢o3uHy Ha KyOiuHux HaHodacThHKax koOansT (II)-cranym (1V)
rigpokcumy. Y TalbBaHOCTAaTUYHOMY PEXKHUMI TOBEIIHKA CHCTEMH OMHCYEThCS
TPUBAPIaHTHOIO CUCTEMOIO:

fﬂ:z(?(co—c)—ro—rp)

|at — s
= %(7’0 +r,— rz) (1)

ae
dt
d . .
L _qzl_lF
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Puc. 2. Cxema eneKkTpoXiMI4YHOIO BU3HAYEHHS Janarii(po3uHy

CoSnO(OH)s “

AHami3 MaTeMaTU4YHOi MOJeN, TMPEACTABICHOI CHCTEMOI0 OallaHCOBUX
mudepeniianbHux piBHAHB (1), mokasye, mo KyOidHI HaHOYacTHHKH kKoOanbT (I1)-
CTaHyM(IV) riapokcuy epeKTUBHO BUKOHYIOTH POJIb MOIU(]iKaToOpa eNeKTPOIy s
EIEKTPOXIMIYHOTO BU3HAYCHHS z[anarmcboany OxpiM 1BOTO, TAHUW TPOIEC MOXKE
OyTH BHWKOPHCTaHWM IS OTPUMAHHS TOJIMEPHOTO KOMIIO3UTY 1 BWJIYYCHHS
HAJUTUIIKOBUX KUIBKOCTEN Mpemnapary 3 pi3HUX CepeloBUIl. Y raJbBaHOCTATUYHOMY
pEeXUMi 30HA CTIMKOCTI CTAI[lOHAPHOTO CTaHy, IO BIAMOBIAAE JIHIMHIN 3aJ€AKHOCTI
MDK KOHIIGHTpAIlI€I0 TMpenapaty 1 TMOTEHIaJloM aHOJy, BYXKYa, HIXK Y
MOTEHIIOCTAaTUYHOMY pexuMi. OJHaK, 1€ Majo BIUIMBA€ Ha €IEKTPOAHAIITHYHI
BJIACTUBOCTI1 CUCTEMH.
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BUKOPUCTAHHSI HAHOTEXHOJIOT' T ITPH PO3POBIII
TPAHCIAEPMAJIBHUX TEPAITIEBTHYHUX CUCTEM
@aitzymnin O.B., lynsra JLI., [Timinos O.D.
Hayuonanonwlii papmayeemuyeckuit ynueepcumenmn,
Kagheopa 3azanvnoi hapmauii ma oe3nexu aikie INIKC®,

M. Xapkie, Ykpaina

farmtex-ipksf@nuph.edu.ua

Tpancnepmanbii  tepaneBtuuni  cucreMu (THTC)  saBnstote  coboro
albTEPHATUBHUHN CIIOCIO BBeACHHS JiKapchkuxX peudoBUH (JIP) kpi3p mikipy micis
MICIIEBOI'O HaHeceHHs. TpaHcaepManbHuil croci®6 BBeaeHHs JIP, B mepury uepry,
NpU3HAYEHUN I TOCTaBKHU A0 opraHizmy Takux JIP, siki He MOXyTh OyTH BBEJIEHI
IHITUM CIOCOOOM: Yy BHIIAJIKaX, KOJM TMEPOPAIbHUA MUISIX BBEACHHS € MEHII
ehekTUBHUM dYepe3 HecTtalOupHICTh JIP B IITyHKOBO-KHUIIKOBOMY  TPaKTi,
npecucTeMHUil MeTabomi3M abo KOpPOTKMU Tepion HamiBBuBeAeHHS. [lpu
TpaHcaepManbHii noctaBii JIP HeoOxigHO Mmomonatv NpUpOAHUN Oap’ep, SIKUM €
MIKipa JIIOAUHYU Ha MUBIXY 9YKOPITHUX PEUYOBHH. [CHY€E TpH mIisxul mpoHUKHEHHs JIP
Kpi3b LIKIPY (IPOTOKH MOTOBUX 3aJ103, POTOBUM IIap €niepMiCy, BOJOCSHI (HOTIKYIN).
[Ipy 1BOMY OCHOBHMM MeEXaHI3MOM mpoHuUKHeHHsS JIP kpi3p wmiKipy €
TpaHcemniiepMaibHUN. EnigepmManbHuil 1J1acT JISKUTh Ha Oa3anbHIA MeMmOpaHi, sika
BIIJIUISIE MOTO BIJ PO3TAIIOBAaHUX HIDKYE TKAHWH, Ta BUKOHYE POJib Oap’epy, IO
nepemkokae audysii BETUKUX YACTMHOK JI0 JEPMU Ta MIAMKIPHO-)KUPOBOL
KIIITKOBUHH. 3aBJSKH CBOiil Oy0B1 IIKipa MEepenIkopkae MPOHUKHEHHIO B OpraHi3M
BEIUKUX TiAPO(IIbHUX MOJEeKyd. TakuM 4YWHOM, KpI3bIIKipHE TpOHUKHEHHs JIP
3aJIEKUTH BiJl pO3MIPY MOJIEKYJI, MOJSPHOCTI, CTaOUIHHOCTI, KoedirieHTa agiHHOCTI.
Ha BcmoktyBanust JIP yepe3 mikipy BIUTHBarOTH 1 (hi310JI0TIYHI BJIACTUBOCTI CaMoi
MIKipH (TOBIIWHA, IIUIbHICTb, TipaTaiis, MeTabomi3M Ta iH.).

Jlns Toro, mo0 moA0JIaTH POTOBHH IIap MIKIPH TP BBEICHHI JIIKIB JOCIITHUKA
AKTUBHO PO3POOJISIIOTE HOBI  BUCOKOE(EKTHBHI MIAXOAM 3 BUKOPUCTAHHSIM
HAHOYACTUHOK, SKI MaroTh po3mipu Bil 1 1o 100 HaHomerpiB. IcHye Kijibka BUAIB
HAHOYACTUHOK: O10JI0T1YHI Ta OlOreHHI HAHOYACTUHKH, MOJIMEPHI HAaHOYACTHUHKU
(MOJIIETUIICHTJTIKOJb,  TOJIKAMpalakKTOH), JIIOCOMHU, BYIJICIIEBI HAHOYACTHHKH
(HaHOTpyOKHM 1 HaHOCGEpH ), HeopraHiuHi HaHoYacTUHKUA. HeoOximHo Opatu 10 yBaru,
mo TATC moxyTs 3abe3medyBaTH JOCTaBKY HE BCIX BHUJIB HAHOYACTHHOK. Tak,
HaIPUKJIaJl, BAHUKAIOTh OYEBUJIHI CKJIQIHOINI 3 JOCTAaBKOK Kpi3hb IIKIpHHH Oap’ep
010JIOTIYHUX Ta O10T€HHUX YACTHHOK 3 MOJICKYJISIPHOT MacOI0 TTOHA JEKIJIbKa COTCHb
JATbTOH.

Takum yuHOM, 3aCTOCYBAaHHS HaHOTEXHOJIOT1H mpu po3pod1ii TATC no3Bonuth
HE TUTHbKU €(DEKTUBHO JOCTABIATH 010JIOTIYHO aKTHUBHI MOJICKYJIM Kpi3b pi3HI Oap’epu
OpraHi3My, siki BOHM HE 3/1aTH1 J10JIaTH CAMOCTIMHO (IIKIpHUM, reMaToeHepaTiyHui),
ajne ¥ 1cTOTHO 3MiHIOBaTH Xapaktep aii JIP, ix po3mozain, meTadomi3M, emiMiHallko.
TpancnepmanbHa qoctaBka JIP 103BONUTh YHUKHYTH HeOaxaHUX MOOIUHUX €(EKTIB,
3HU3UTH €(PEKTUBHY 103y JIIKIB 32 PaXyHOK ICTOTHOT'O MIJBUIICHHS iX JIOKaJIbHOT
KOHIICHTpAIIi1.
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KIHETUKA COPBIII AMIHOKHCJIOT TA YPEMIYHUX TOKCHUHIB
BYTI'JIEHEBUMHU COPBEHTAMMU 3 HAHOIIOPYBATOIO CTPYKTYPOIO
®apbyn [.A., Tpuxmni6 B.A., Hub6a M.M.

Incmumym copouii ma npoonem enooekonocii HAH Ykpainu, m. Kuis, Yxkpaina

mandarin3169@gmail.com

Inpokcuncynsdar (IC) Ta kpeaTUHIH € NPOAYKTaMU aMiIHOKHUCIOTHO-01JIKOBOTO
OOMIHY B Oprai3Mi JIIOAMHM 1 BaXJIMBUMHU YypPEMIYHUMH TOKCHHAMHU 3
IUTOTOKCUYHOIO, 3anajbHOI0 Ta (HIOPO3HOIO [I€I0, SIKI HAKONUYYIOThCS MpHU
HporpecyBaHHi XpoHiUHUX 3axBoptoBaHb HuUpoK (X3H) [1]. Tlpu yrtBopenni IC
BUpakKeHy HeOe3NeyHy MaTOreHHY A0 Ma€ HaJIMIIOK apOMaTHYHOI aMIHOKHCIOTH
TpunTodany, SKAi MPUCKOPIOE CKIIEPOTHYHI 3aXBOPIOBAHHS OPTraHi3My JIFOIUHH [2].

Haii6inpmioro mommpeHHs 4711 0OMEXEHHSI HAKOIMMUEHHS YPEMIYHIX TOKCHHIB
npu X3H 3100yB cepuunuii ByrieneBuii cCOpOCHT MeIUYHOTO Tpu3HadeHHs AST-
120 (KREMEZIN®, Kureha Chemical Industry Co., LTD, Toxkio, SInosnis) [3]. B ICTIE
HAHY wMerogoM BHCOKOTEMIEPATYpHOIO MAapOIMOBITPSHOTO AKTUBYBAaHHS 3
koMepiitHoro kokocoBoro Byrunist AquaCarb 607 C («Chemviron Carbony, benbris)
cunre3oBano ancopbenT KAPBOH™ [4], skuil BUKOPHCTOBYIOTH SIK TEMOCOPOEHT JIJIst
OYMILICHHSI KPOBI 11032 OpraHi3MOM JIroAuHU [5].

MeTtoto Haioi poOOTH OyJiI0 MPOBECTH MOPIBHSIBHE JTOCHIKEHHS MOPYBaTOl
CTPYKTYpH, COpPOIIfHOT €MHOCTI 1 KIHETHKH COpOIlii aMiHOKHCIOT (Tpunrtodany,
apridiny) Ta ixHix MerabomnitiB (rmonepennuka IC — 1HAOMY 1 ypEeMIYHOTO TOKCHUHY
kpeatuHiny) Byriaenesumu copbenramu KAPBOH™ i KREMEZIN®. Kineruunuii
aHaJi3 JI03BOJIUTH 3’ ACYBAaTU MEXaHI3MH COPOLIMHUX MPOIIECIB BUIIYYCHHS YPEMIUHUX
TOKCHHIB Ta iXHIX NPEKypCOpPIB BYTJICLIEBUMH COPOCHTaAMH 3 PI3HOIO IMOPYBATOIO
CTPYKTYpPOIO 1 BCTaHOBHUTHU TPAHUTHY CTaairo ancopOIlli I BU3HAYCHHS YMOB
BUKOPHUCTAHHS JAHUX 3Pa3KiB BYTULIS SIK €HTEPO- Ta TEMOCOPOCHTIB.

BuBYeHHs IOPYBATOI CTPYKTYpPH MaTepialliB mokaszajio, mo yriuis KAPBOH™
ta AST-120 € wnHa"omopyBaTUMH (MIKpO- 1 ME30MOPYBATHMHU) BYIJICLIEBUMHU
ajcopOenTamu [6]. YcraHoBieHO, IO I aJacopOIlii aMiHOKHCIOT Ta 0araThox
YPEMIUYHHUX TOKCHUHIB HEOOX1AHO, 100 pajiyc Mop B ByrieneBomMy ajacopoenti 0y <1
M. JloBezeHo, 1o npu paxiyci nop <1 am agcopoenr KAPBOH™ wictuts 61,3 %
mikponop, a KREMEZIN®- 43,7 % mikponop Bij 3araasHOro 06’ emy mop.

3HaliieHo, M0 MOTIMHAHHS BCIX JOCIIDKEHUX ajfcopOatiB 3 (i310JI0TTIHUX
po3unHiB Byrnenesumu aacopberTamu KAPBOH™ ta KREMEZIN® maiixke ogHaKoBe
1 ckmamae 2,55; 1,8; 4,1 ta 2,7 MMOJIB/T TI0 BIIHOIIEHHIO 0 TpUNTOdaHy, apriHiHy,
1HI0JIy 1 KpeaTWHiHy, BIJAMOBIIHO. AJCOpOIliiHa €MHICTh 110 BIJIHOIICHHIO JO
MeTa0oITIB BUIIA, HIXK EMHICTb JI0 BUXITHUX PECUOBHH.

Kinetnuni nani oOpoOsiii 3a TOMOMOTOIO PIBHSIHB, SIKI BPaXOBYIOTh BIUTHB
30BHIIIHBOI, BHYTPIIHLOI audy3ii (Momens Mopica-Bebepa) Tta cramiii XiMigyHOT
peakuii (MoeJ nceBao-nepuioro nopsaky Jlareprpena, nceBao-apyroro Nopsiky Xo
1 Makkes, Mmozienp €10BHYA).

BuBueHHsI KiHETHKHU aacopOIlii 610JIOTYHO aKTUBHUX PEUYOBHMH IMOKAa3ajio, II0
HaOiIbNy BHAKICTE agcopOuii wis Byriis KAPBOH™ i KREMEZIN® mae inmoun,
a HaliMEHbIIly — apriHiH, U0 MOSICHIOETHCS HU3bKUM BMICTOM TMOJISIPHUX TPYN Y 1H]I0J1a
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i Bucokum ixuim Bmictom y aprinina. s KAPBOH™ xapakrepna Ginbin msuaka
kinetrka ancopOuii, Hixk m1s KREMEZIN® (macuuenns copOeHTy uepes 2 roavHu
ckianae 53 ta 43 % Bi MaKCUMAJIBHOTO, BIAIOBIIHO).

AmRani3 KiHeTHYHUX JaHuX B koopauHaTax -In(1-F)=f(t) i F=f(t"?) mixTBepmxye
3MIMIAHO-AU(Y31MHUIA MEXaHI3M KIHETUKH Mpouecy aacopOuii, 1m0 He J03BOJISIE
OJIHO3HAYHO BU3HAYMUTH JIIMITYIOUY CTaIiI0.

Po3paxoBani mo audy3iiHUM MOJAEISAM KOHCTaHTH HIBUJKOCTI 30BHIINIHBOI
mugy3ii 3MIHIOIOTBCA B PSy 1HAOI<KpEAaTUHIH<APriHIH<TpUntodaH ajs BYTLLIA
KAPBOH™ rta imgon<rpunrogpan<aprinin<kpearunin mis KREMEZIN®, mio
BIJINOBIAa€ 3MEHIIEHHIO CIOPIIHEHOCTI MPU B3a€MOJIl THMY aacopOeHT-aacopOar.
KoHcTanTy mBUAKOCTI 30BHIMHLOT audysii s Byriuss KAPBOH™ pumi, Hixk ms
KREMEZIN®. KoHCTaHTH HIBUAKOCTI BHYTPiMIHBLOI qudy3ii 118 BCix agcopOaris Ha
000X copOeHTax MalOTh OJU3bKI 3HAYCHHS.

Po3paxoBaHi KOHCTaHTH Ta KOEQIIIEHTH AETEepMiHAIl] KIHETUYHUX MoJeei
MOKa3aJiv, M0 MpoIec ancopOrii KpeaTuHiHy, apriHiHy 1 TpunTtodaHy Ha BYTi/LT
KAPBOH™ onucyerses Moaemro nceBno-apyroro nmopsaaxy; ingony na KAPBOH™
Ta Beix agcop6aris 'a KREMEZIN® — mozemno ncesno-nepuoro nopsaaxky. Omke, Ha
MIBUAKICTh COPOLIMHOIO NpOLECy JIMITYIOUMH BIUIMB MAlOTh $K 30BHIIIHS Ta
BHYTPIIIHS 1u(dy3ii, TaK 1 MBUAKICTH XIMIYHOI cTalii aacopOLii.

TakuM 4YMHOM, BpPaxoBYIOUM BHCOKI CTPYKTYpHI Ta aJcOpOLiitHO-KIHETHYHI1
BJIACTUBOCTI, JOCTYIHICTh CHPOBUHU 1 MPOCTOTY METOAY OJCpP’KaHHS aKTHBOBAHOTO
Byriuis KAPBOH™, BoHo Moxke OyTH IEPCIEKTMBHMM MEPOPAILHUM BYIJIEIIEBUM
azcopOeHTOM TpH JiKyBaHHI marieHTiB 3 X3H nng 3aTpuMku moyaTky mianmizy i
TOJIIIIIEHHs. AKOCTI IXHBOTO KUTTA. MOXHA NPUIYCTUTH Takox, mo KAPBOH™
MOe cTaTh 3aMinoro npenapaty KREMEZIN®,
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INEPEECTEPU®IKAIIIA HA BYTVIEHEBUX HAHOIIOPYBATHUX
MATEPIAJIAX 3 METOIO OJAEPKAHHSA AIIOYUX PEYOBHUH
IIPEITAPATIB “JITHETOJI” TA “OMAKOP”
®enopumnz O.C.

Incmumym copouii ma npoonem endoekonocii HAH Ykpainu, m. Kuis, Yxkpaina
fr77f@ukr.net

OCHOBHOIO JIIFOYOI0 PEYOBUHOIO MpemnapatiB “miHeton” [1] Ta “omakop” [2] €
CyMilI eTUIOBUX e(PipiB HEHACUYEHUX KUPHUX KUCJIOT. OCHOBHOIO BIAMIHHICTIO ITHX
npenapariB € CKIaj i€l cyMili: JIIHETONA - JiHoJeHOBO1 (57 %), miuHonesoi (15 %) 1
oneinoBoi (15 %); oMakop - cyMim eTHIOBUX edipiB omera-3 MmoJiHEHACUYEHUX
wKupHUX KUCIOT (90 %). CunTe3 edipiB IpOBOIAThH 33 peakili€ro nepeecrepudikarii
(ITE) pocnuHHUX OJii €TUJIOBUM CIIUPTOM:

CH>,COOCR! CH>0OH

I I

CHCOOCR? — f™®"CHOH + EtCOOR! + EtCOOR? + EtCOOR?
1 1 H* (OH")

CH,COOCR?3 CH,OH

Omnis [JILIEPUH  CyMIll €THJIOBUX €(ipiB KUPHUX KHUCIOT

Sx xaramizaropu [IE no octaHHBROro 4acy BHUKOPHCTOBYBAJIM B KJIACHUYHIM
TEXHOJIOT1i TOMOT€HHI OCHOBHI 1 KMCJIOTHI KaTalli3aTOpH, SIKI MalOTh P HEOJIKIB:
BOHU JIOPOT1, TICYIOThCS TP 30€piraHHi, BAMArarTh JE3aKTUBAIlI] KaTaTi3aToPIB MicIs
peakiii, TOTPeOYIOTh TMOMEPEIHbOI PETETBHOI OCYIIKH JKHPOBUX CyMIIIEH,
BUKOPUCTOBYIOTHCS OJTHOPA30BO, NAIOTh BEIHMKY KITBKICTh MIKIAJIMBUX CTOKIB Ta iH.

Tomy, st peanizaiii 6aratboX MPOMKCIIOBO BayKJIMBUX MPOLIECIB, BAXKIUBOIO €
pO3po0Ka TeTEepOreHHUX KaTali3aTopiB, SIKI OUIbII 3py4H1 B poOOTI, MPAKTUYHO HE
CTBOPIOIOTH €KOJIOTIYHUX MPOOJIeM, HE BUKJIMKAIOTh KOpO3li amapaTypu, iX MOKHa
BUKOPHCTOBYBAaTH OaratopazoBo. Bce 11e i 00yMOBIIIO€ BUCOKY aKTyalbHICTh JAHOTO
JOCITIKEHHS, CIPSIMOBAHOTO Ha CTBOPCHHS HOBHX TBEPJINX KUCJIIOTHUX KaTali3aTopiB
peaxkuii T1E.

Ha nmanmii yac mOCHiDKEHO 3HAYHY KUIBKICTh TBEPAMX KHCIOT 1 OCHOB SIK
karamizaropiB peakiii [IE. OcHOBHMM HEJOJTIKOM TE€TEPOTEHHHUX MPOIIECIB
nepeecrepudikariiii omii, € Bucoka remmneparypa (200-250 °C), sika poOUTh HEMOKITUBE
BUKOPUCTAaHHS BHUCOKOC(DEKTUBHUX 10HOOOMIHHUX cMoid. Tomy, Hamu Oynu
CHUHTE30BaHI HOBI TpaHyJbOBaHI CHJIBHOKHCJIOTHI TE€TEpOTreHHI  BYIJIEEBI
karamizatopu s peakuii I1E, BUTOTOBIIEHI HA OCHOBI CMHTETHMYHHMX COMOJIIMEPIB 1
cmo1, Hanonopysaroro Byriuis KAPBOH™ [3], a takox mnpupoanux (pyKToBHX
KICTOYOK 1 IIKapasynyd KOKOCOBOI'O ropixa.

3 BHUKOPHUCTaHHSAM XIMIYHOTO 1 TMOTEHI[IOMETPUYHOTO METO/AIB BHU3HAYCHI
OCHOBHI CTPYKTYPHO-COpPOLIMHI XapaKTepUCTUKH CHUHTE30BAHMX KaTali3aTOpIiB,
OXapaKTEepPU30BaH1 I1XHI KHUCIOTHI BJIACTHMBOCTI, a TaKOX HASBHICTh 1 PO3IMOILI
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NMOBEPXHEBUX (YHKIIOHATIBHUX TPYM MO KHUCIOTHOCTI. KiHIEBUI MPOAYKT Mae
BEJMYMHH Sy Bift 5 10 850 M?/r, 06'em mop Ws - Bix 0,05 1o 0,30 cm®/r; BCi omepixani
3pasku OyJM MiKpo- 1 Me3omopysari 3 pajgiycamu mop r~12-120 A; o6MiHHa eMHICTD
CHUHTE30BaHMX 3pa3KiB 3MiHIOBaJIAch Bia 1,2 10 5,8 Mr-eks/T.

OnTuMI30BaHO YMOBH OJIEpKAHHS BYTJIELEBUX MaTepiajiiB 3 BACOKUM BMICTOM
NOBEpXHEBUX (PYHKIIOHATBHUX TPYI, IO 3a0e3neuye BUCOKI BUxoau nmpoaykTis [1E
npu temrepatypax 150-160 °C. Byrneuesi marepianu Oyiau MoaudiKoBaH1 pi3HUMU
cnoco0aMu 1 MOKa3ajdd MaKCHUMallbHY KaTaliTHYHY akKTUBHICT, B peakmii [1E
POCIIMHHOT 0J1ii He TUIBKU CyXuM, aje 1 96 % etaHosiom.

BuBueHOo kaTamiTHYHY aKTHBHICTh CHHTE30BAHHMX BYIJICIICBUX MaTepialliB B
MOJCIBHUX peakIiax eTepudikailii OITOBOI KHUCIOTH OyTaHOJIOM, TiIpOJIi3y
eTUJaIeTaTy 1 CHHTe3y JII0YMX PEYOBHH IIpemapaTiB “JiHeTon” Ta ‘“‘omakop’.
3HaiIeHo, 110 HAHO1IBIT €PEKTUBHIM € MPOIIEC T1IPOIIi3y edipy Ha BCIX BYTJICIIEBUX
KaTajn3aropax y NHOpiBHsAHHI 3 peakmiero E. MoaudikoBane cipkorw i1 ¢gochopom
BYTULIsL Oyio OUThIT aKTUBHUM, HiXK okucHeHl B H-popmi momudikamii. HaiOinbm
KaTaJITHYHO  AKTUBHUMHU  BUSBHJUCA  BYIJIELUEBl  MaTepiayid, MNPOTOHHY
(yHKLIOHATI3aLII0 SKUX TPOBOJWIH IUIIXOM CYJIb(yBaHHS CUHTETUYHOIO BYTULIA 3
NOJIIMEPHOT CUPOBHHH (THUITY SS).

BusiieHo, 110 3ajie’KHICTh BUXOAY MPOAYKTIB T1JIPOJIi3y Ta ecTepudikaiii Bl
copOLiiHOT OOMIHHOT €MHOCTI Ha BYIVICIbBMICHHUX KaTali3aTopax, OKHCHEHHX
OJIHAKOBUM OKHMCHHUKOM, € HE TIJIbKH JIIHIHHO0, a 1€ i MpoxoauTh yepe3 Touky 0. Le
7A€  MOXMUIMBICTh BHU3HAYaTH TMEPCIEKTUBHICTh BUKOPUCTAHHS BYTJEIBBMICHUX
MaTepialiB y peakiii riapoiizy Ta erepudikaliii JuIie 3a 0JIHI€I0 TOYKOIO.

BcranoBneHno, mio Kkpaimii ByIUIeIeBI MaTepiaid B MOJEIBHUX PEaKIlisfax
ectepudikariii 1 TiAPOTI3y € OJHOYACHO 1 HANOUIbII €(EeKTUBHUMU y BUPOOHUIITBI
JI0YWX PEYOBUH TpemapariB “JMiHeToN” Ta “omMakop’.

Crrcok BUKOPHCTAHUX JKEPE:

1. IncTpykuis no npenapary “mHeTon’ —
http://mediclab.com.ua/index.php?newsid=2995.

2. IncTpykriis go mpenapary “omakop” - https://tabletki.ua/Omakop/.

3. Isaieva Y.V., Farbun I.A., Trykhlib VV.A. Peculiarities of the sorption of amino acids
and their metabolites by medicinal carbon sorbents // Theor. Exp. Chem. — 2019. —
V.54, — Ne 6. — P. 414-4109.
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CYYACHI IIAXOAN 10 PO3POBKHU JIKAPCBKUX 3ACOBIB 3A
JOIOMOTI'OIO ITOJIIMEPHUX HAHOYACTHUHOK 3 CRISPR/CAS9
Oininuosa O.B., Cropoxkenko I'.B.

Hauionanvnuii hapmayeemuunuii ynigepcumem,

Kagheopa odionocii, m. Xapkie, Ykpaina

biology@ukrfa.kharkov.ua

OpHuM 13 cydacHUX MiAXO/1B B JIKyBaHHI PI3HUX 3aXBOPIOBaHb € MOAU]IKarLis
reHomy 3a gonomororo texHosorii CRISPR/CAS9. CRISPR (Clustered Regularly
Interspaced Short Palindromic Repeats) — 1e KOpOTKI MHaliHAPOMHI IOBTOPH,
peryisipHo po3ramoBaHi Trpynamu. Bimomo, mo TtexHonoris CRISPR 3’saBunacs
3aBJISKH JTOCTIKEHHIO B3aeMo 11l Mixk OakTepiodaramu ta 6aktepismu. bakrepiodaru
— 1Ie BipycCH, SIKI ypakaroTh OakTepiil, BBoAsiun B HUX cBoro JIHK, 3axommoroTs iX i
BUKOPUCTOBYIOTh JJI BJIACHOTO PO3MHOXKEHHA. SIKIo, OakTepis HE THHE IMicCIs
ypakeHHs1 Oaktepiodarom, BoHa Moxke 30epiratu 3pa3ok JIHK Bipycy y cBoemy
TeHETUYHOMY KO/l Ta BHKOPHUCTOBYBATH MOTO y BUMAAKY HACTYMHOI aTak IIHOTO
Bipycy. IIpu HOBIi1 aTami Bipycy O6akrepis mBuako poouts PHK-komiro 3 JTIHK Bipycy
Ta cuHte3ye Outok Cas9, skuii 3a 3paskoM 3Haxonuth BOymoBany JIHK Bipycy Ta
Bupizae ii. OcoOnuBicTio Ounka Cas9 € Haja3BUYaliHa TOYHICTh, TOMY WOIO
BUKOPUCTOBYIOTh HJisi BUpizaHHa Oynp-akux auistHok JIHK B wkmitunax. Le mae
MOKJIMBICTh BUAANATH okpemi AutstHky JJHK, BMukatu Ta BUMHKaTH KOHKPETHI T'€HU
B KUBUX KJIITUHAX.

Buxopucranns texnosorii CRISPR mae 3axommorodi nepcrnekTHBU s
JIKyBaHHS PI3HUX TEHETUYHHX 3axBOproBaHb. O/HAK, HE3BaXAlOYM HA YHMCIICHHI
JOCIIJKEHHS Y Tally31 TeHHOI 1H)XKEHepli, Ha ChOTO/IHI T€HHA Teparlis Mae 0OMEeKeHe
BUKOPUCTAHHS dYepe3 HU3bKY CEJNeKTUBHICTh, HHU3bKYy €(EKTHUBHICTh 1 TMOTaHy
noctynHicts mimeneir PHK. 3 inmoro 60Ky, BUKOPHCTaHHS HAHOTEXHOJIOTIH Mae
oTeHITIaN 11t Oe3meuHoi aapecHoi moctaBku komnoHeHTiB CRISPR/Cas9 no kmitus-
ninei. Po3poOka HAaHOHOCIS, SKUI MOKE TOYHO 1 €()eKTUBHO NIEPEHECTH 1IEH KOMILIIEKC
y IITO30JIb 1 MOJIETTIUTE TOIOPOXK JI0 S7IPa, € CY4aCHOIO Ta MEPCIIEKTHBHOIO TaTy3310
nociipkeHb. Ha choroaHi € kKigbka HampsIMKIB y po3poOlll TaKMX HAHOYACTOK 3
HU3BKOIO ITUTOTOKCUYHICTIO: JITTIJIH, MOJIMEPHI, MOJIeTUICHIMIHOBI Ta 1HIIII.

Takum umHoM, moegHanHs TexHoaorii CRISPR/Cas9 1 maHOTEXHOJIOTIH Mae
BEJIUKIM MOTEHIIan AJis po3pOoOKH HOBHMX UIUISXIB Y PO3BUTKY TI'€HHOI Teparii Ta
CTBOPEHHI HOBHX JIIKAPCHKHUX 3aCO01B.
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HEPCIHEKTUBU BUKOPUCTAHHSA MATHITOKEPOBAHOI'O
HAHOKOMIIO3UTY Ag@FesOs Y HOBEPXHEBOMY IIVNIASMOHHOMY
PE3OHAHCI
Yan T.M., Kpucsekis O.C., JleBiTin €.51.

Hauionanvnuii hapmayeemuunuii ynieepcumem, Xapxie, Ykpaina
neorganic@nuph.edu.ua

OnepxaHHs HAHOYACTHHOK OJaropoJHux MeTaniB (cpibia Ta 30JI0Ta) Ta
CTBOPEHHSI KOMIIO3UTHHUX CTPYKTYp Ha X OCHOBI Ha JaHUM 4Yac € OAHUM 13 HAHOUIbII
NPIOPUTETHUX HAIPSMKIB y PO3BUTKY HaHOo(dapmarllii Ta HaHOMeTuUIMHH. Taki
CTPYKTYPH BHUSBJISIOTH JIOKAII30BaHUI MOBEPXHEBUM 1u1a3MoHHuM pe3oHaHc (ITI1P),
o0 poOUTh iX 3pYYHUMH y CTBOPEHHI MaTepiaiiB-CEHCOPIB JIJIi BUKOPHCTaHHS Yy
OloMEeUYHUX IIIAX.

Ha#i6i1p111 mpuBaOIMBUMHU y IIBOMY CEHC1 € CTPYKTYPH THITY «SAPO-000JIOHKAY,
MardiTHe «siapo» (i KepyBaHHS 30BHINIHIM MarfiTHUM I0OJEeM) Ta «0OOJOHKa» 3
ONTUYHO YYTJIMBOrO Marepiany (30J10TO, Cpibiio), BiAMIHHA OCOOJMBICTH SKUX —
MOJKJIUBICTh KEPYBaHHS MOJIOKEHHAM MakcumyMy [II1P mmsxom 3MiHM BiTHOIIECHHS
IiaMeTpy siipa A0 TOBII 00onoHKU. Llel edekT myxe HiKaBUM 3 TOYKH 30py MOro
BUKOPUCTaHHS B Ja3epHid rineprepMii myxiuH. Ha cboromni BiIOMO CTPYKTYypH Y
AKUX HAHOYACTUHKM MAarHeTUTY BKpPUTI Au- OOOJIOHKOIO 1 iX CHHTE3 JIOCTaTHBHO
BUBUYEHO. Ta Taki cTpykTypu 3 AJ-0007I0HKOIO BUSBIISIIOTh HEAOUSKUI 1HTEPEC, a/IKe
cpi0JI0 Mae HaMOUTBIINK Mepepi3 PE30HAHCHOTO MOTJIUHAHHS.

Ha renepinnniii yac BioMi yJIbTpaTOHKI METAJIIYHI1 IJTIBKH 13 Cpi0JIa, sIKi MICTSTh
npoBiHy ¢a3zy 13 KiIacTtepiB IOro MeTtamy. SK mpaBwio s iX OAep>KaHHA
BUKOPHUCTOBYIOTH CKJIaJIHI CIIOCOOU OJIEp>KaHHS, HAMPUKIIAJ, HAMUJICHHS (Y BaKyymi).
Ane TIOBHE MOKPUTTA SApa CPiOHOIO TUIIBKOI 3HUIIUTH MAarHITOPYXJIUBICTh TaKoOi
HAHOYACTUHKHU. TOoMy MOCTanma MOXJIUBICTh CTBOPUTU CTPYKTYpY, fKa O 9aCTKOBO
MaJia Ha MIOBEPXHi cpi0JI0 Ta MOTJIa PyXaTUCh 32 JOTIOMOT OO 30BHINTHBOT'O MarHiTHOTO
TOJISI.

VY nedxkux mpaisx po3BHHYTO TEOPIiKO A 0OpaxyHKY CHEKTPIB MOTJIMHAHHS-
NPOMYCKaHHsS TaKUX MOBHOMOKPUTHX CTPYKTYp cepuuHoi Gpopmu. Mozaens [pyne,
Teopist Mi onucyoTh ONTUYHUHN BIATYK METay, 10 BiMOBIIa€e qoBx UHI XBUJ1 300 HM
U1 cpibuia.

JlocmipkeHo MOXUMBicTh BHKOpucTaHHS Ag@FesO; y TP ans meauxo-
010JIOTIYHUX JOCTIKEeHb. BCTaHOBIEHO, 1110 HA PE3YyJIbTAaTH MOKPAIICHHS ONTHYHUX
XapaKTEPUCTHUK BKazye rinepxpomis crekTpy kpuBoi Ag@Fesz04, mopiasiHO 3 FesOs,
SKa 3pOCTa€ TMPAKTUYHO B JBa pasu. Makcumym mpu A ~ 265 HM BIiMOBITA€E
MaJ0aTOMHUM CpiOHUM KJlactepam po3MipaMu MmeHme 1 HMm, mpu A ~ 770 HM —
30UIBIIIEHHIO TOBIIMHM Ta/a00 IOl cpiOHUX ocTpiBKiB A0 2 HM. Ilik ~ 700 — 800 HM
BIJIMTOBIA€ MIIOCKUM CPiOHUM HaHOOO exTaMm (puc. 1).
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Puc. 1. Cnextpu audy3Horo Bi,Z[6I/IBa-HH$I 3pa3kiB Fe3O4 (kpuBa 1)
Tta Ag@Fe304 (kpuBa 2)

Ha puc. 2 KOpoTKOXBWIBOBA CMyTa TMOTJIMHAHHA 3 Amax = 290 HM, BiJIIIOBiJa€e
MOTJIMHAHHIO OJIITOMEPHUX KjacTepiB cpibna Ha moBepxHi FesOs. [ns uyacTuHOK
PO3MIpOM y KiJIbKa HAHOMETPIB NeperuH KpuBoi norimuHanHg npu A ~ 290 — 300 uwm,
3HAYHO OUIBIIWHI, HIXK MEPETUH PO3CIIOBAHHS, TOMY €KCTHHIS, SIKa CIIOCTEPIraeThCs
Ha pUC. 2. MPAKTUYHO NOBHICTIO BU3HAYAETHCA ONTUYHUM norinHaHHsaM HY cpibna.

300 400

., M

Puc. 2. Cnextp nornmuaanas HY maraetuty, MoandikoBaHUX cpiOIoM

Buxopucrtanss cpibiia sik TOKPUTTS HA MOBEPXHI MAarHETUTY T4 BUKOPUCTAHHS
3IIMBAIOYMX AareHTIB TEBHOI MPHUPOAHM, JO3BOJHMTH IMMOOLIIZyBaTH Ha HUX
O6iomonekynu ado JraHau, OUTKH, OJITOHYKJICOTHAW Ta iHIII noniMepu. OpepskaHi
HAHOKOMIIO3UTH MOXKYTb BUKOPUCTOBYBATHCS B SIKOCTI O6ioceHcopiB. [IpukpinieHHs
MaKpOMOJIEKYJ eMiIepMajJbHOTO (pakTopa pOCTY [0 HAHOYACTUHOK JI03BOJIUTH
CTBOPIOBATM MArHITO-ONTHYHE MIYECHHS MYyXJUHHUX KIITHH Ha TOBEPXHI SKHX
pO3TaIIOBaHUI BIAMOBIAHUN perienTop. HasBHICT, HaBITH OCTPIBKOBOI OOOJOHKH
3pOOHUTH MOKIIMBUM CIIOCTEPEKEHHS PE30HAHCHOTO PO3CIIOBAHHS BUAMMOIO CBITIA,
110 CYMPOBOJIXKY€THCS IHTEHCUBHUM ONTUYHUM CHTHAJIOM, a CylepriapamMarHiTHE po
J03BOJIUTh MOJYJIOBATH 1€l curHai. 30Kpema, Ha iX OCHOBI MOXIJIMBE CTBOPEHHS
KOHTPACTHUX areHTIB JJIs OJEpP’KaHHs 300pa)K€Hb METOJOM MAar”iTHOrO pPe30HaHCy,
CEHCOPIB MIKp0010J0TTYHUX 00'€KTIB, HOCIIB JIIKapChKUX MpenapariB AJis NPUIIBHOT
JIOCTaBKH JIIKIB 10 OPTaHiB-MIIIICHEH 1 T. 1.
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AJCOPBIIA NUCIIVIATUHY
HA ITOBEPXHI 30JIb-T'EJIb CKJIA THUITY 60S
Yopuuii B.C.%, Kycax B.A.%, Jly6ok B.A.2, Kycsax A.IL3
'Hayionanvnuii meouunuii ynisepcumem im. 0.0.5ozomonwvys,
2Incmumym npoonem mamepianosnaécmea in. .M. ®panyesuua HAHY,
$)Kumomupcokuii depycagnuii ynisepcumem im. I. @panka
a_kusyak@ukr.ner

IMMmoOimizalfiss HEOpraHiyHMX Ta OpPTraHIYHUX PEYOBMH Ha TMOBEPXHI
010aKTUBHOTO 30JIb-T€JIb CKJIA, OCKUTBKM HOTO MUTOMA IMOBEPXHS 3HAYHO OLTBINA HIXK
MOBEPXHS IHIMUX Ol10aKTUBHHUX KEpaMiK, CTBOPIOE MEPEIYMOBHU ISl BUKOPUCTAHHS
HOro sK HOCIS JIKApChKUX MpEernapaTiB MNpH JIIKyBaHHI 3aXBOPIOBAaHb KICTKOBOI
TKaHUHU. Take CKJIO aKTHBHO aATe3y€ThCS M SIKHMHU Ta TBEPAUMHU TKaHWHAMH, HE €
IMyHOT€HHUM 1 MOKe OyTH BUKOPUCTAHE SIK OCHOBA IMIUIAHTIB.

B po6oTti pocinixeHo 0cobIMBOCTI aacopOLli XiMionpenapary HUCIUIAaTHH Ha
CHHTE30BaHUX MOPOIIKaX 30ib-Teslb ckia 60S. 3pasku pociipkeHo Merogamu [Y-
CIIEKTPOCKOMIi, MUTOMa TOBEPXHS BHU3HAUEHa 3a TepMojecopOlielo aszory. B
CTaTUYHOMY PEXKHMI JOCITIDKEHO 3MIHY 10HHOTO CKJIaay (i310J0T1YHOTO PO3UHHY Ta
po3unny SBF (Momens Koky00). AncopOriit0 HHCIUIATHHA Ha IIOBEPXHI CKJja
JOCIIKYBAJIM B 3alIeKHOCTI Bix yacy, Temneparypu (18 ta 37 °C) ta Bim pH.
Ancopbiiiny emHicTh (A4), koeditieHT posnonainy (E), crymias BunydeHHs (R) Ha
noBepxHi ckia 60S moao0 MUCIUIATUHY BU3HAYAIN B MEPEPAXyHKY HA KOHIIEHTPAIIIO
ionis Pt?* B posumnax (Ce?* = 25 - 325 mr/n) mo i micis agcop6uii i3 3acTOCyBaHHAM
aToMHO-abcopOIiiiHoro Metoay (cmekrpodoromerp C - 115 M, momym’siHa cymirri
AlETUIICH-TIOBITPS, JOBXUHA XBUII A = 265,7 Hm). Ofiep>kaHi eKCriepuMeHTalbH1 1aH1
OyJu MpoaHaNIi30BaHO 13 BUKOPUCTAaHHAM Mojeni OpeiHanixa, 1o ONUCye 130TepMy
copOuii Ha rereporeHHi noBepxHi. KiHeTuky aecopOuii UUCIIATUHY Y MOJEJbHE
cepenoBuiie ((¢pizioJoriyHUNA PO3YMH) 3 TOBEpPXHI 3paskiB reib-ckiao 60S/IIIT
JOCIIKYBAJIM HAa MaTepiajiax, KOTpi Oyiu oJepkaHl Opu MNOOyAOBI 130TEPM.
BuwmiproBanHs npoBoauiau npoTsroM 7 ai6. Opep:kaHi KIHETUYHI KpHBI J1ecopOrii
BKa3ylOTh Ha Te, IO HE3aJeKHO BIJ IOYATKOBOI KUIBKOCTI 1MMOO1JII30BaHOTO
UCIUTUTHHY 3 TIOBEPXHI KEPaMIYHOTO MaTepiaay MpOTIroM THXKHS AECOpOY€EThCs 10
16 - 25% Bix MOYATKOBOTO 3HAYECHHS. AKTHBHA JECOPOIli CIOCTEPITAETHCS TMEPILy
100y, MOTIM BOHA TPUBAE TIOBLIBHHO.
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OBOJIOJIITHHS TEPMIHOJIOT'IEIO SIK BA3OBUM EJJEMEHT IIPH
BUBUEHHI TEMATHUKHW HAHOTEXHOJIOT'IT Y IHTEPHATYPI
[Iynera JL.I., [TiminoB O.®D., Jomap H.A.

Hauionanvnuii hapmayeemuunuii ynigepcumem,

Incmumym nioeuwienna Keanigpikauii cneyianicmie papmauii,
Kagheopa 3azanvnoi hapmauii ma d6e3neku nikie, m. Xapkie, Ykpaina

farmtex-ipksf@nuph.edu.ua

OgHuM 3 HAMCYTTEBIIMX YWMHHUKIB SIK y HaBYaJbHOMY IIpolieci, Tak 1 B
pakTUYHIN papmarliii € 3HaHHS TepMiHOJIOT1i. TepMiHOJIOT1EI0 HA3UBAIOTh CYKYITHICTh
dbaxoBUX TEpPMIHIB Taly3l YW HaykW. TepMiHU YiTKO W OJHO3HAYHO IMO3HAYAIOTh
HAYKOBI MOHSTTSI, 110 00’ €AHYIOTHCS Y TOHATIHHUN anapat. JlockoHase onaHyBaHHS
TEPMIHOJIOTIEI0 332 KOHKPETHOIO TEMAaTHUKOK) CIPHUSE TMOJICTIICHHIO MOPO3YMIiHHS,
B3a€eMO/IIi Mk (PaxiBIIMHU, JOMOMAara€ BUKIIOUUTH JBO3HAYHICTH a00 HEUITKICThH Y
MIPKYBaHHSIX Ta TBEP/UKEHHSX. Tak, MOHATIHHUN amapar € 0a30BUM KOMIIOHEHTOM
TEOPETUYHOI MIITOTOBKH (PaxiBI[iB, yBary 10 SKOT0 MOXHa MOSICHUTH 1OT0 BaroMiCTIO
B 3aCBOEHHI CHCTEMH 3HAaHb OCHOB TI€l YM 1HINOI HAayKd. [IOHATTS MOKHA BBa)KaTu
(yHIaMEHTOM 3HaHb y Oylb-AKii cdepl, OCKUIBKH BOHU BIIITPAIOTh BAXKIUBY POJIb
6a3ucy y CTPyKTypi HAyKOBUX 3HaHb. IX pO3YMiHHS BIUTMBA€ HA SKICTh HABYAHHS, HA
NOBHOTY, TJIMOWHY, B3araji, OpPIEHTOBAHICTh y (axoBoMy mpocTopi. DopMyBaHHSA
YSBJIEHHS 1OJI0 HOBUX TEPMIHIB ISl MPOBI30Opa-iHTEpHAa — MEepIIl KPOKU 0 HOro
npodeciitHoro craHoBieHHs. OcoOIMBOrO 3HAYEHHS II¢ HaOyBa€e NpH BUBYCHHI
TEMAaTUKH, fKa CTOCYEThCS HaHoTexHousorii. [lompu Te, 1m0 1e OAMH 3 Cy4acHUX
HANPSIMKIB, KM TMPOTPECUBHO PO3BUBAETHCS, TAK K CIHOCTEPITAETHCS MOMOBHEHHS
Horo mepeniky HOBHUMH TO3UIISIMH, ICHY€ MOTpeda y J0JaTKOBOMY KOMEHTYBaHHI
TEPMIiHIB, OCKUTLKH MPOBI30pU-1HTEPHU HE B TIOBHIM Mipi 00i3HaHI 3 HUMHU.

HaBuanbHO-TeMaTHYHUM IJITAHOM OYHOI YaCTHUHHU I1HTEpPHATYpH «3arajibHa
dapmartis» i Yyac MmCISIATIIOMHOL TiATOTOBKH MPOBI30PIB-IHTEPHIB mepeadoadeHa
TEMAaTUKa, 10 CTOCYEThCS HOBUX TEXHOJIOT1H, SIKI BUKOPHCTOBYIOTHCSI Y CTBOPEHHI
(dhapMalleBTUYHUX NpEnapariB, B TOMY YUCI1 HAHOTEXHOJIOT1H, a TAKOK BUKOPUCTAHHS
HAHOOO €KTIB MPU CTBOPEHHI JIKAPCHKUX 3aco0iB. BHUBYEHHS BKa3aHOi TEMAaTUKU
JOIIILHO PO3MOYMHATH 3 pO300pY MOHATIMHOTO anapaTy 3a HalpsIMKOM, OCKUTBKH BiH
XapaKTePU3y€EThCS 3HAYHOIO KIJIBKICTIO CIIEM(DIUHUX TEPMiHIB, IPABUIIbHE PO3YMIHHS
AKUX Oyzie CIpwusi€ MOJIETIICHHIO ONaHyBaHHS HOBHM MarepianoM. Tak, Hampukiaj,
CJILJI MPUJIIIISITH yBary TakuM 0a30BUM MOHSTTSIM, SIK HAHOTEXHOJIOT151, HAHOMaTepiaiu,
HAHOOO €KTH, ICHIPUMEPH, PyTIepeHH, HAHOTPYOKH, HAHOKATICYJIH, JIITTOCOMH TOIIIO.

OBOJIOIIHHSA OHSTIHUM arapaToM 3a TEMOIO HE TIJIbKU PO3IIUPIOE TEOPETHYHI
3HAHHS MPOBI3Opa-IHTEPHA, ajie i J0MoMarae yCBiIOMJIECHHIO TUTaHb MPU BUPIIICHHI
NOCTaBJICHUX MPAKTHUYHUX Ta CUTYalllHHUX 3aBAAaHb 32 TEMAaTUKOIO, 110 BUBYAETHCS.
KpiM 11010, pO3yMiHHS CYKYMHOCTI T€PMIiHIB 3a ()axOM MOJIETIIy€e MiArOTOBKY 0
CKJIaJJaHHS! TECTOBUX 3aBJIaHb MPOBI30pPaMHU-IHTEPHAMHU, Y TOMY YHCJI1 JILEH30BAHOIO
iciuty Kpok-3. BceOiuHuil po3risii  TEpMIHOJOTIYHOTO aKTHUBY  CTOCOBHO
HAHOTEXHOJIOTIH Jomomarae KpamoMy pO3yMIHHIO MOCTaBIIEHHMX 3aBlaHb Ta iX
BUKOHAHHIO, 1110 CIIPUSE OCOOUCTICHOMY PO3BUTKY (haxiBIIsl.
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TeopeTtnyHe 3HaYEHHS Ta MPAKTHYHI MOXJIMBOCTI MOHSATIMHOTO amapary 3a
TEMOIO y3araJbHeHO Ha cxemi (puc. 1).

36arauye
TEPMIHONOTIYHNI
aKTMB 3a paxom

noNerwye CNPURHATTA
HOBOI iHpopmau,ii

CTBOPIOE YMOBM ANA
NoAanbLworo
CaMOpPO3BUTKY

OBonogiHHA
TepMiHONOTiED

noserwye po3ymiHHA
NoCTaBNEHUX
HaBYa/IbHWX 3aBAaHb

CNpUsAE KpalLui opieHTauii
npw po3B’A3aHHi
CUTyaUiiHUX 3343y

€ eTanom niaroToBKu
A0 CK/IafaHHA
TECTOBUX 3aBAaHb

Puc. 1. 3naueHHs NOHATIHOTO anapary Npyu BUBYEHHI TEMATHKU

TakyuM YWHOM, OITAHYBaHHS 3HAHHAMHM 3 TEPMIHOJIOTII, 30KpeMa II0JI0
HAHOTEXHOJIOT1H, — BiJI3epKaJICHHS PiBHA MPoeciiiHOT KOMIIETEHTHOCTI MPOBi3opa-
1HTEpHA, sKe Oyje CIPUATH CTAHOBJICHHIO HOro sk ¢axiBig (HapManeBTHUHOI Tay3i

CUCTEMH OXOPOHH 370POB 4.

Jliteparypa

1. [TepuieB 1. M. Tepminomnoris ¢gapmaneBTHYHOI ranxy3i moTpedye HeraHol
yHidikamii ta crapgaptuzarnii / . M. IlepueB, O. A. Pyban // dapmaneBrruunuii

xypHai. — 2011. — Ne 3. — C. 23-26.

2. Posrnsa ¢axoBoi TEpMIHOJOTT K aCHEKTy BJOCKOHAJEHHS MpodeciiHol
KOMITeTeHLIi criemianicTiB ¢papmanii tTa meguuunu / O. @. Iliminos, I'. I. KBituara, B.
A. Sxymenko, JI. 1. lllynera / ®@apmaneBTuyHa Hayka Ta MpaKTHKA: MpOOJIEMH,
JOCSITHEHHSI, IEPCIEKTUBU PO3BUTKY : Marepianu | Hayk.-pakT. 1HTEpPHET-KOH(. 3
MDXKHAp. y4acTio, M. XapkiB, 24-25 6epe3ns 2016 p. — X. : H®ay, 2016. — C. 351-352.
3. [ynera JI. 1. Buceitnenns mutanb HaHodapmallii Ta HaHOMEIHWIIMHU B
HICISIUTIOMHIN maroToBill ¢axieiie gapmartii / JI. 1. ymnsra, O. ®. [Timinos, H. A.

Homap // Hanotexnosnorii y ¢dapmariii Ta MEAUIMHI :

matepianmu Il Hayk.-mpaxr.

IHTEpPHET-KOH(}. 3 MDKHAp. y4yacTio, M. XapkiB, 19-20 kBiTHs 2018 p. — X. : HDaV,

2018. — C. 105-106.
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HAHOTEXHOJIOT'Ii - IHCTPYMEHT MOJIEKYJISAIPHOI MEJULIMHU
Axymenko B.A., Hlynera JI.I., Keituara I'.1., byp’su K.O., *Haptos I1.B.
Hauionanvnuii hapmayesmuunuii ynigepcumem,

Kageopa 3azanvnoi papmauii ma de3neku nikie, m. Xapkis, Ykpaina
*Xapkiecoka meouuna akademis niciA0UNIOMHOT 0ceimu,

Kagheopa ingexuyiiinux xeopob, m. Xapkie, Ykpaina
viktoriamya66@gmail.com

[upoxiii criekTp G10TEXHONOTTYHOI MPOAYKLIi (apMalleBTUMHUX BUPOOHUIITB
JEMOHCTPY€E YCITIXM CY4YaCHOI HAayKH Ta BIJIKpUBaE€ (PaHTACTUYHI MOXKJIHBOCTI Y
MaiiOyTHbOMY. JIOCSTHEHHS I1HHOBAIlIMHUX TEHHUX, I1HOOpPMALIMHUX Ta 1HIIUX
CyYaCHHUX TEXHOJIOT1H cpOopMyBajiu HOBHI HAYKOBHI HANpsSMOK — MOJIEKYJSIPHY
MeIMIMHY, CYTHICTh SIKO1 iHOU8idyanbHa JIarHOCTHKA, MPO(ITaKTUKA Ta JIKyBaHHS
3aXBOPIOBaHb, /I B SKOCTI JIIKAPCHKOTO 3ac00y BUCTYIAIOTh TeHu. llel HampsMok
MOTEHI[IITHO BIIKPUBAE TIPHUTOJIOMIIINBI MOYKIIMBOCTI:

v Ha MOJIEKYJIIPHOMY PiBHi, TAPreTHO BILUIMBATH Ha MATOJOTTYHUH IIPOIIEC;

v\ BHOCHTH KOPEKTHBH 0 T'€HOMY JIIOJWHHA 3 METOK HOro palioHaJIbHOI
KOPEKIIIl MOJOJIaHHA F€HETUYHUX XBOpOO a0 AJii MOAOBIIEHHS TPUBAIOCTI KHUTTH
JFOTHM,

v' 3MiHIOBaTH XBOpi ab0 OpraHu, IO CTapilOTh, Ha JOHOPCHKI ab0 INTYYHO
BUPOIIICHI,

v JIUCTaHI[IHO OIepyBaTH, KOHCYJILTYBATH, CIIOCTEPIraTH B pexumi on-line;

v\ BUSABJIATH Yy 3apOJKOBOMY CTaHi Ta 3amo0iraT HasBHICTH y JIUTEH
TCHETUYHHX, OHKOJIOTTYHHX Ta 1H(EKIIHHNUX 3aXBOPIOBAHb TOIIIO.

JIist 3IMCHEHHSI BEITMYE3HUX IPOCKTIB MOJICKYJIAPHOT MEIUIIMHU HEOOXiaH1
THCTPYMEHTH Ta METOJIH, SKi JIO3BOJISIOTH MPAIIOBATH HA MOJICKYJIIPHOMY Ta HaBITh
aToMapHoMy piBHI. CaMe HaHOTEXHOJIOT1i JJaIOTh TaKy MOYKJIUBICTb.

[cTopuuHi BiX¥ CTAaHOBJICHHS IHCTPYMEHTAIBHOT HAHOTEXHOJIOT1:

v 1931 p. mimenwski ¢idukun Makc Kuomn ta EpHer Pycka crBopmiu
€JIEKTPOHHUM MIKPOCKOII, SKUM BIEPIIE 1aB MOMIIMBICTD JIOCTIKEHHS HAHOOO0 €KTIB;

v 1982 p. nimeubki ¢izuku T'epn binnir 1 I'enpix Popep cTBOpmim
CKaHYHOYHMH 30HJOBHI MiKPOCKOII, IO JJO3BOJIMB BUBYATH 00'€KTH HAHOCBITY;

v 1985 p. ¢izuxu 3 Amepuku Pobept Kepn, Xeponasa Kpoto Ta Piuapa
CwMmelini CTBOPHIIA TEXHOJIOT1H0 BUMIPIOBaHHS 00’ €KTIB, pO3MIpOM B 1 HM.

Ha ctuky HaHoTexHOJOTI Ta OI0TEXHOJIOTIM BHUHUKIA HAHOOIOTEXHOJOTIS —
PO3/UT HAHOTEXHOJIOTIi, TPUCBSUYEHUN IUIECIPSIMOBAHOMY BHBUYEHHIO B3a€EMOJIIT
HAHOYACTOK Ta >KMBUX OPraHi3MiB, a TaKOXX pPO3poOIll CrHocoOiB MOJYJIOBaHHS Ta
MPAKTHYHOTO 3aCTOCYBaHHS O10JIOTIYHUX HAHOCTPYKTYP, HAHOSIBUII] Ta HAHOTIPOIIECIB B
eKCIIEpUMEHTAIIbHIM MEIUIINHI, 010JI0Ti1, papmarrii ToIro.

Hano61oTexHo0r1s1 pO3BUBAETHCS 3a TPhOMA HANPSIMKAMMU:

> OTPHYMAHHS HAHOYACTOK Ta HAaHOMATEepialiB 32 YYACTIO dKUBUX OPraHi3MiB,;

> MOJIYJIIOBaHHSI Ta BIATBOPEHHS HAHOSIBUII Ta HAHOMEXAHI3MIB y KUBUX
CUCTEMaXx, a TAKOX B yMOBax JabopaTopiii Ta B yMOBax MPOMHCIOBOCTI;
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> po3poOKa METOJIB Ta CMOCOOIB BUKOPUCTAHHS HAHOCTPYKTYp Ta
HAHOTIPOIIECIB JUIsl BTOPTHEHHS B JKMBHH OpraHi3M 3 METOK HMOT0 JOCIIKCHHS,
JIarHOCTUKU CTaHy, KOPEKIIii Ta JIKyBaHHSI.

[Tepmri ycnixy HAHOTEXHOJIOT1# OYJIM B TaJTy3i CTBOPEHHS HOBUX HAHOMATEPiaiB,
BUYEHI OyJM 3aXOIUIEHI iX BJIACTUBOCTSIMU Ta HANpalbOBYBAJM BCE HOBI il HOBI
HaHOMAaTepiaid, Ta Ha ChOTOAHI, 3rigHO 7- MixHapoaHoi KoHpepeHmii 3
HAHOTEXHOJIOT1H, BIJIOKPEMIIIOIOTh HACTYIHI TUIIM HaHOMAaTEepialliB: HAHOMOPICTI
CTPYKTYpH; HaHOYACTKU; HAHOTPYOKH, HAHOBOJIOKHA T4 HAHOCTPIYKH; HAHOAUCHEPCIi
(K0JIO1I1); HAHOCTPYKTYPOBaH1 MOBEPXHI Ta IJIIBKU; HAHOKPHUILITAJIl Ta HAHOKJIACTEPH.
[cHye TakoX OKpema rpyra HaHoMaTepialliB, OCHOBOIO SIKUX € BYTJIellb: (PyepeHu Ta ix
MIOX1/IHI; BYIJICIICBl HAHOTPYOKH; BYTJICIIeBl HAHOBOJIOKHA; HAaHOAJIMa3H; TpadeHH.

Ane 3apa3 Be Ioyajach €pa HAHOIHCTPYMEHTIB, TOOTO CTaJld CTBOPIOBATH
OpWIagd Ta MAIIWHKA, 3aBIaHHAM SKUX € 3JIMCHCHHS pPI3HUX BHIIB poOIT 3
HaHOMaTepHajlaMid ¥ BUKOHAHHSA TEXHIYHUX oOmepallii Ha HaHoOpiBHI. lle Bimkpuio
IaJieHi MOKJIMBOCTI, OCOOJMBO B Taily3l MOJIEKYJSIpHOI MEAWLUHH, 1 CbOTOJHI
HAHOIHCTPYMEHTH aKTHBHO PO3POONIAIOTHCS Ta BUKOPHCTOBYIOTHCS B Haylll Ta Ha
MIPAKTHIILL.

» Hano0oTH — 11e¢ MIKpOMAaIIMHHU, HAHOPOOOTH Mail0yTHHROTO. BOHH MOXYTh
KEPOBAHO PyXaTUCh, OOYKMCIIIOBATH, AaHAJII3yBaTH, aJallTyBaTUCs IO 3MIH CEpPEI0BHUIIIA,
CHUIKYBAaTHUCA, PEMOHTYBAaTH Ta HAaBITh PO3MHOXKYBaTHCS B KIITUHAX, COCYyHax,
TKaHWHAX opraHizmy mofauHu. Lle BinkpuBae (haHTACTUUHI MOXKIIMBOCTI: OYUIICHHS
KPOBOHOCHHMX CYJHUH BiJl TOKCUYHUX PEUOBUH Ta XOJIECTEPUHY; 3HMILEHHS BIPYCHUX
1H(DEKITIH; caMOCTiIiHE TPOBEJICHHS 3aMiHM «3J1aMaHuX» a00 «3HOIICHUX)» €JIEMEHTIB
Oprasi3My; TapreTHO JIOCTABIIATHU JIIKAPCHKI MpenapaTH, 1o MiABUIIITh €()EeKTUBHICTD
JIKyBaHHS Ta 3HU3UTH MOOIUHY JII10 TOIIIO;

» HanoxoMn’ioTepbl — 1€ IHCTPYMEHTH YNpaBIiHHA HaHOOOTamu. BoHM
3MIACHIOIOTh KEPYyBaHHS iX TMOBEAIHKOI B OPTaHi3Mi, MO3BOJIIIOTH OTPUMYBaTH Ta
aHaji3yBaTy iHGOpMaIliio BiJl HAHOOOTIB, a Ha MiACTaBl I[bOr0 POOWTH BHCHOBKH Ta
pEKOMEH/Iallli 11070 BCTAHOBJICHHSI BIPHOTO J1arHo3y, PallioHAJIbHOTO JIIKYBaHHS a0o
BUJIAHHS MTPOTO3UIIIH 3 MTPOPUIAKTUKH JIJIS1 TIATPUMKHU JOOPOro CTaHy 3/10POB’s.

» HaHomiHueTHm — IHCTpYMEHTH, 3a3BHuail MOOyAOBaHI 3 BHUKOPHUCTAHHSIM
HAHOTPYOOK Ta MpU3HAYEHI AJI1 POOOTH 3 HAHOCTPYKTYPaMH, a TAKOX JIJIsl TIPU3HAYCHI
JUTS. BCTAHOBJICHHS 1 IEPEMIILIEHHSI HAHOTIPUCTPOIB Yy T,

» Hanouinm — mnpuctpoi nmns 30epexkeHHs iHpopmarii. Hang3BuuaitHO
MEPCIIEKTUBHI MPUCTPOI AJIs 1HAUBIIYAIbHOT JIarHOCTUKUA Ta MOHITOPUHTY 37I0POB’sI
moauHu. BoHM HanawTh MOXIMBICTH 30MpaTH, aKyMyJIIOBaTH, aHali3yBaTH Ta
nepenaBaTy 1HGOPMAINIO JTiKapro ado XBOPOMY Ha KOMIT IOTEp, €JIEKTPOHHI Yacu Ta
Oy/Ib-5IK1 €JIEKTPOHHI IPUCTPOI.

TakuM 4YuHOM, 3aBISKM HAHOTEXHOJOTISIM, @ OCOOJIMBO HAHOIHCTPYMEHTaM,
MOJIEKYJISIpHA MEIUIIMHA OTPUMY€E peajdbHI MOXKIMBOCTI ISl BHUKOHAHHS CBOIX
CTpaTeriyHUX 3aBJlaHb: IHJMBiAyajdbHa J1arHOCTUKA, OE3KpPOBHA XIpYyprisi, TapreTHa
JIOCTaBKa JIIKiB, pO3YMHE ITPOTE3yBaHHS, ITOI0IaHHS CTap1HHSA, JIIKYBaHHS XPOHIYHHUX Ta
CHPITCHKUX 3aXBOPIOBAHb TOIIIO.
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