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Pesynbratn HaykoBOi poboTH Kadeapu BIPOBAIKEHO B HaBYAIBHHUI MPOIEC MPOPUILHUX
Kadeap BUIIMX MEIUYHUX 3aKialiB Ykpainu ta PecnyOuiku MongoBa, HiATBEPIKEHHSM 4YOTO €
BUJIAHHS 7 HaBYAJbHHUX TIOCIOHMKIB Ta 6 aKTiB BIPOBaPKEHHS. JJOCATHEHHSIM BBa)Ka€EMO W Te, IO
aHamTHYHI Marepianu Kadeapu BUKopHcTaHi HamioHanbHMM 1HCTUTYTOM — CTpaTETIdYHHX
JOCITIJDKEHB 111 Yac MiArOTOBKHM aHAIITUYHUX JOBIJIOK 1 peKOMEHAAIIHN 100 MIJIAXIB BUPIIICHHS
3arajibHOJCPKABHUX Ta pETriOHANBHUX NPOOJIEeM CYCHUIBHOTO pPO3BUTKY. TakoX BaroMum
3100yTKOM € OTPHMMAaHHsI CXBaJIbHOI €KCIIEPTHOI OIIHKH BiJI HAyKOBI[IB-OPTaHI3aTOPIB OXOPOHHU
3I0pOB’sl Ta JiKapiB po3poOsieHoi mojeni OaratodakTopHoi mpodimaktuku ocHoBHHX HI3, mio
IPYHTYETHCS Ha TMAIIEHT-OPIEHTOBAHOMY IMAXO/A1 W pe3yJibTaTax OI[IHIOBAaHHS TOTOBHOCTI JIiKapiB
NEPBUHHOI JIAHKA JO YAOCKOHAJCHHS NPO(ITAKTHUYHUX 3aXOAIB Ta BpPAXOBYE perioHaNbHI
0COOIMBOCTI TOMIMPEHOCTI (PaKTOPiB PHU3UKY, AOCBIA MMAIEHTIB IOJ0 3BEPHEHH 32 MEIUYHOIO
JOMIOMOTO010. 3allpONOHOBaHAa MOJETIb PEKOMEHJ0BaHa /O BIPOBA/KEHHS Ha PIBHI HEPBUHHOI
MEIUYHOI JJOIIOMOTH B 1epioj] peopMyBaHHS MEIUYHOI rairy3i, OCKIJIBKH He TIOTPeOye JT0AaTKOBUX
€KOHOMIYHUX BHTpAT.

BucnoBku. Omxe, nimsamu i 3aBgaHHsMu ycix HJIP xadenpu OyB 1 € momryk muisxis
YAOCKOHAJICHHS MNpo(UTakTUKK HEIH(PEKIIHHNX 3aXBOPIOBaHb, IO BIANOBITAE CBITOBUM
TEHJICHIIsSM peOpMyBaHHs OpraHi3ailii OXOpPOHH 3/I0pOB’sl Ta crpusie (OPMYBaHHIO TPOMAJICHKOTO
310pPOB’s.

CEKIIIA 22
®I3UYHI JOCIUKEHHS B MEJIULIAHI

Fediv V.1
PECULIARITIES OF PVA-BASED HYDROGEL FOR BIOMEDICAL APPLICATION
Department of Biological Physics and Medical Informatics
Bukovinian State Medical University

Introduction. Hydrogels are cross-linked polymers with 3D-structure composed of
hydrophilic groups which are very flexible due to their large water content. Hydrogels can be
applied in the form of gel gradients, anisotropic gels, gel patterns, gel wrinkles, nanoparticle gel,
and tube structures. They can be typically applied in many medical industries, e.g.:a drug delivery
system, wound healing, artificial organs, tissue engineering, brain tissue and contact lenses. Poly
(vinylalcohol) (PVA) is one of the most frequent and the oldest synthetic polymers with a unique
combination of  beneficial  properties(hon-toxicity,  water-solubility,  biocompatibility,
biodegradability, excellent mechanical properties) for biomedical applications.

The aim of the study. The summarize the world literature data on the biomedical
application of PVA-based hydrogels as a basis for obtaining new scientific and practical results.

Material and methods. Analytical review of scientific publications using the Scopus
database. The article presents data on biomedical use of PVA-based hydrogels.

Results. By manipulating the composition, use of biomolecules, antimicrobial agents, use of
suitable cells, and designed synthesis routes followed by processing techniques, desired PVA-based
hydrogels may be developed for biomedical applications. In some research studies various
combinations with PVA have been utilized to prepare hydrogel scaffolds for highly desired
properties of targeted applications. In particular, 1) Pure PVA-based hydrogels. Example. Highly
porous cross-linked partially hydrolyzed PVA hydrogels by using templating concentrated CO2 in
water were prepared and were evaluated with human fibroblast cells for cellular growth and
proliferation and demonstrated potential application in tissue engineering applications.

2) PVA-natural polymers-based hydrogels (natural polymer — Alginate, Cellulose,
Ovalbumin, Dextran, Heparin, Gelatin, Hyaluronic acid, Chondroitin sulfate, Chitosan). Example.
Multilayered heparin-loaded PVA hydrogel were prepared for potential use in small-diameter
vascular access or vascular model in vascular tissue engineering.

3) PVA-synthetic polymers-based hydrogels (synthetic polymers — polyethylene,
polypropylene, Poly (acrylic acid), Polyurethanes, Poly(N-isopropyl acrylamide), Poly (vinyl
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pyrrolidone), Poly (glycolic acid). Example. PVA/ Poly (acrylic acid) hydrogels were tested on
condylar osteochondral (OC) defects in a New Zealand white rabbit model for 12 and 24 weeks for
possible use for articular cartilage tissue engineering.

4) PVA-bioceramics—based hydrogels (bioceramics — Hydroxyapatite, Calcium phosphate
and magnesium phosphate). Example. Matrix of PVA- Hydroxyapatite (HAp)— based hydrogels
mediated precipitation of HAp particles produced an ordered three dimensional assembly of the
particles for potential use in the healing of bone defects.

Conclusions. PVA-based hydrogel shave significant prospects in the development of tissue
engineering.

Gutsul O.V.

STRUCTURAL FEATURES AND ELECTROCONDUCTIVE
PROPERTIES OF MXENES THIN FILMS
Department of Biological Physics and Medical Informatics
Bukovynian State Medical University

Introduction. Over the past decade, MXenes have attracted increasing attention due to their
unique properties, such as two-dimensional (2D) microstructure, metallic conductivity, surface
hydrophilicity and a wide range of applications from biomedicine to energy technologies (A. Sohan,
2021). MXenes represent a new class of two-dimensional materials that can be described by the
general formula Mn+1XnTx, Where M is a transition metal, X is carbon or nitrogen, and T is a surface
functional group (-OH, -O and/or -F) (M. Alhabeb, 2017). MXenes exhibit remarkable electrical
and mechanical properties compared to other nanomaterials (H. Tang, 2021). Recent studies of
TisCo-type MXenes have shown the highest electrical conductivity (15000-20000 S/cm) (N.
Driscoll, 2021). Impedance spectroscopy is used as an effective method for studying the electrical
characteristics of electronic device interfaces in a wide frequency range (H.S. Magar, 2021; I.
Mora-Ser6, 2009). Surface layer resistivity and charge transfer capacitance are evaluated as
important material properties that are commonly used to characterize materials and develop thin-
film devices such as perovskite solar cells or organic LEDs.

The aim of the studyis to determine the correlation between the electrical conductivity of
structures obtained by the spin-coating method based on DMF-MXenes and NMP-MXenes on a
sensor platform with gold interdigitated electrodes (IDEs) by electrical impedance spectroscopy.

Material and methods. A scanning electron microscope (SEM, MAIA3 Tescan) was used
to characterize the surface morphology of the prepared samples. An IM 3536 LCR METER Hioki
instrument was used to measure the impedance spectra. To overcome the limitations of the aqueous
MXenes suspension, TizCz-type MXenes thin films were prepared from non-aqueous suspensions in
N,N-dimethyl formamide (DMF) and N-methyl-2-pyrrolidone (NMP) using the solvent exchange
method, followed by spin-coating on gold IDEs.

Results. MXenes in DMF showed less wettability of the IDE sensor, which led to a denser
morphology than MXenes in NMP, as confirmed by SEM images. The thickness of the deposited
MXenes on the surface of the gold electrode was evaluated by 3D laser microscopy ~1 um. The
thicknesses of DMF-MXenes and NMP-MXenes films were similar according to this method. Thus,
when evaluating the electrical conductivity of the films, their thickness could be neglected. The
electrical properties of the films studied by impedance spectroscopy in the frequency range of 4 Hz
- 8 MHz showed that DMF-MXenes layers exhibit higher electrical conductivity than MXenes
deposited from NMP. In terms of their lower series resistance at the IDE (66.2 Q) as well as lower
charge transfer resistance to the electrodes (4.66 Q). They also showed a higher double layer
capacitance (5 pF). These properties can be attributed to the successful intercalation of MXenes
with DMF organic molecules, which contributes to the charge transfer rate in the near-electrode
double electric layer, as well as to the different chemistry of MXenes in DMF and NMP
suspensions.

Conclusions. Thus, the material technology and electrical properties of MXenes thin films
made from non-aqueous solvents are promising for the possible use of MXenes as charge transport
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