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The aim of the study. The primary aim of this study is to evaluate the effectiveness and
safety of bone plates in managing traumatic fractures. Clinical outcomes, complication rates and the
influence of various plate materials and designs on healing were analyzed.

Material and methods. This study involved a retrospective analysis of patients who
underwent bone plate fixation for traumatic fractures. Data were collected from patient records,
including demographics, fracture types, plate specifications, and post-operative outcomes.
Statistical analysis was conducted to assess correlations between plate types, complication rates and
successful healing outcomes.

Results. Preliminary findings indicate a high success rate in fracture healing (over 85%)
across different fracture types. Complications, including infection and hardware failure, occurred in
approximately 10% of cases, with rates varying based on plate material (stainless steel vs. titanium)
and fracture location. The study also underscores the importance of biomechanical stability from
different plate designs in facilitating recovery.

Conclusions. Bone plates are a reliable option for the surgical treatment of traumatic
fractures, yielding favorable outcomes with manageable complication rates. Choosing the
appropriate plate material and design is critical for optimizing healing and reducing risks. Further
research is recommended to refine surgical techniques and enhance patient outcomes in
traumatology.

Tkachuk I. G.
PHOTOSENSITIVITY SPECTRA OF NANOCOMPOSITE STRUCTURES BASED ON
LAYERED SEMICONDUCTOR InSe AND IONIC SALT RbNOs
Department of Medical and Biological Physics and Medical Informatics
Bukovinian State Medical University

Introduction. Intense research of 2D materials has led to the the creation of a new class of
structures that have "ionotronic"” characteristics. They consist of thin layers of semiconductors with
2D conductivity, metal oxides and materials with ionic conduction. The conductivity in the
semiconductor layer of ionotronic structures depends on the motion of ions in electrolyte, which
may be affected by applying a low d.c. voltage (several volts). The double electric layer formed by
electrons and ions can be about of 0.5 nm thick. Solid-state ionotronic structures based on layered
InSe crystals and ionic salt RbNOs can be prepared by introducing this melted ionic salt into InSe
van-der Waals gaps.

The aim of the study. The study aims to explore the use of indium selenide as a base
material for creating photosensitive structures of various types, including metal/semiconductor
contacts, homojunctions and heterojunctions.

Materials and methods. In our experiment we used an InSe ingot grown by the Bridgman
method. It had a crystalline structure of y-polytype and n-type conductivity with an electron
concentration of the order of 10%° cm at room temperature. Thin plates with typical dimensions
4x4x0.2 mm? were obtained by their mechanical splitting off along of layers from the grown ingot.
A melted ionic salt RobNO3s was inserted between the layers of InSe crystals at a temperature of
412°C during 12 minutes. Then, on the frontal surface (0001) of the nanocomposite material a thin
In layer (some tens nm thick) was deposited by thermal sputtering in vacuum that was used as an
ohmic contact to InSe.

Results. The photoresponse of initial pure n-InSe crystals along the crystallographic C axis
is restricted by a high density of stacking faults that cause low values of diffusion length for non-
equilibrium photocarriers (a few um). In our case, the ring-shaped ionic nanostructures are located
at small distances (several tens nm) with respect to each other that is much less than the diffusion
length of non-equilibrium carriers in InSe crystals. The photo-response of vertical 2D structures is
proportional to the ratio of lifetime 11 of non-equilibrium carriers (holes in n-InSe) to the time of
transfer ¢ of (transition of electrons between the contacts). The value of 1t depends on the distance t
between the contacts, applied d.c. voltage V and a value of electron mobility p as = t¥uV.
Therefore, photosensitivity in 2D materials increases with decreasing t and increasing V. These

415



conditions are fulfilled for the investigated bulk ionotronic structures. In these structures, the
transfer of charge carriers takes place between 2D layers of InSe (their thickness t is some tens nm)
under condition of a high electric field strength, created by nanocapacitors with double electric
layer.

Conclusions. In conclusion, it is established that a necessary condition to achieve of a high
photosensitivity of ionotronic structures prepared on the basis of a layered semiconductor InSe and
ionic salt RbNOs is the creation of ionic nanocomposites with high ionic conductivity at the
interface between the ionic salt and n-In.O3 oxide. High photoconductivity in these structures is
related to the formation of nanocapacitors with a double electric layer at applying d.c. voltage to
them and a transfer of non-equilibrium carriers in the strong electric field generated by these
nanocapacitors.

Muxutiok O.10.
AHAJII3 BIIVINBY IH®OPAYEPBOHOI'O BUITPOMIHIOBAHHS HA JIIOAUHY
Kagpeopa meouunoi ma 6ionoziunoi gizuxu i meouuroi inghopmamuxu
bykosuncoxuii 0Oeporcasnuii meouunuil ynisepcumem

Beryn. JlonuHa TOpakTHYHO —TOCTIHHO mepedyBae mig i€l  iH(QpadyepBOHOTO
BunpominioBanas (IU-pumpominioBanHs) — mnpupoaHoro abo mTy4yHoro.Hessaxkaroun Ha
IIPOBE/ICHHS PI3HOMAHITHUX JOCHIKEHb 11010 BIUIMBY[Y-BUIpOMIHIOBaHHSHA JIOAMHY, Halll
3HaHHS B LIl 00JIACTI IIe € HETOCTATHIMH.

Meta gocaigxennsi. OuiHuTH pe3ynbTaT BIUIMBY [Y-BUNPOMIHIOBAHHS PI3HUX JIOBKUH
XBWJIb Ha 37I0pOB’S JTIOAWHH (Ha OCHOBI aHaTi3y JITEpaTypHUX TaHWX), OCKIIBKU JIFOJWHA MOXKE
nepeOyBaTH HE TUIBKM IMiJ BIUIMBOM IMPUPOAHMX, a TAKOX 1 MiJ BIUIMBOM MITYYHHX JDKEpEll,
30KpeMa 00IrpiBaTbHUX MPHIIAIIB.

MarepiaJ i MmeToau gociaizxennsi. Po6oTa 3 HayKOBOO JITepaTyporo, TEOPETUUHUM aHaNi3
(haxoBUX JKEPET 13 JaHOT TPOOIIEMATHKH.

PesyabraTi gociaigkennb. [Y-BUNpoMmiHIOBaHHS 3aliMae JOCTAaTHHO IIMPOKY AUISHKY
ONTHUYHOTO [lalla30HY CHEKTPY EJEKTPOMAarHiTHUX XBWIb, Big 760 HM nmo 1 mwm. Ilpuiinsto
MOJIIATH 1€ MPOMDKOK Ha TPU JUISTHKU B 3aJIKHOCTI BiJl TOBXKUHHU XBUJIl: HA KOPOTKOXBHIIbOBE
(6mmkHE), cepeaHLOXBIIIBOBE (CEpeaHE) 1 JOBroXBUIbOBE (HanbHe). CTOCOBHO [ii MPUPOIHBOTO
COHSYHOTO CBITJIA, TO BOHO € MOJIIXPOMAaTUYHUM 1 pe3yJbTaT Jil Ha MIKIpY JIIOJUHH Oyie 3aIeKaTH
TakoX 1 BIA JAll BUAUMOro Ta YyibTpadiojeToBoro BuUMNpoMiHIOBaHHA. Ockinbku ais 14
BUIIPOMIHIOBaHHSI TEIJIOBA, TO CIIOCTEPIra€ThCsl MiJABUIIEHHS TEMIIEpPAaTypH LIKIpH JTroauHu 10 40°
C mix Ji€er0 COHSYHOro cBiTia. ToMy mpu OTpUMaHHI 3HaYHUX /03 BHAcHOK Tpusanoi aii YU
BUIIPOMIHIOBAHHSI CJIil O4iKyBaTH HETaTMBHUX HACHIAKIB JUIS IIKIpH. OCKIIBKH BUIPOMIHIOBAHHS
PI3HUX JIOBXKHMH XBWJIb [IPOHUKAE Ha PI3HY MIMOWHY, TO pe3yJbTaT A1i OyAe 3ajuexatu K BiJl BUAY
BUIIPOMIHIOBaHHS, TaK 1 BiJl ONTHYHUX XapaKTePUCTUK MIKipU. Takoxk BaxJIUBUM (AKTOPOM € yac
B3a€MO/I1 3 BUIIPOMIHIOBaHHSIM, TOMY 1[0 TpHUBaJia €KCIIO3MIIIsl HABITh NPU 3HAUYEHHSAX HUKUUX BiJl
6011b0BOT0 NOPOTY (h1310JIOTTYHO MOXKE BUKIMKATH PO30aaHCYyBaHHS CUCTEMH TEPMOPETYJIALLII.

Pesynbpratrom Oyab-sikoro BrumBy [Y BUIIpOMIHIOBaHHS! Ha OPTaHi3M JIFOJIUHU € TT1ABUIIICHHS
(GyHKI10HABHOI aKTUBHOCTI MOJIEKYJI, IPUCKOPEHHSI ()epMEHTATUBHUX MPOIIECIB, PO3MHOKEHHS
KIITUH Ta iX pereHepauii. CTUMYNIOETbCS YTBOPEHHS O10JOTIYHO AaKTUBHUX PEYOBUH, IO
BIUIMBAIOTh HA MPOLIECH 3arajbHOl 1 MiCLIeBOi reMOAMHAMIKH, 30KpeMa Ha MIBHJKICTh Teuii KPOBI.
Tomy IY BUNpPOMIHIOBAHHS BHKOPUCTOBYETHCSI B KOCMETOJIOTTUHIM MPaKTHUI A MOKpAalaHHS
KpOBOOOITY, po3ciabieHHs MIMIYHOI MYCKYJATypH OOMUYYs, JUIS PO3LIMPEHHS I0p, IO CIpHsE
aKTUBHOMY BMBEJIEHHIO MPOJIYKTiB 00MiHy. CriocTepiraeTbcsi TaKOK PO3CMOKTYBAaHHS reMaToM Ta
iHOinbTparTiB. Pa3oM 3 NMO3UTHBHUM BIUTMBOM, NPH KOXHIM TemuoBii excmo3uuii mia giero Y
BUIIPOMIHIOBAHHS 1HJIYKY€TbCA IIKIPHUM aHrioreHe3 1 3amajbHa KIITUHHA 1HQUIBTpaLis,
MOPYLIYETHCS J€PMATIbHUNA TMO3AKIITUHHUM MaTpHKC, BHACTIIOK YOO IHAYKYIOTh CS MaTPUKCHI
METAJIONPOTETHA3U 1 3MIHIOIOTh CTPYKTYpPHI OUIKHM LIKIPH, IO B CYKYITHOCTI BUKIIMKA€E TepeayacHe
CTapiHHS LUIKipH.
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