The issues of targeted delivery and improved bioavailability of drugs are also promising. An
interesting potential use of NP forcancer treatment is the study of tumor-specific thermal scalpels
for heating and burning tumors (e.g., gold of nanocoating with polyethylene coveringwhich absorb
near-infrared radiation can be used to inhibit tumor growth). Cosmetic products also merit special
attention. For example, gold and silver NP shave significant antifungal, antibacterial and anti-
inflammatory properties and are used in compound of anti-aging creams, deodorants, medicines for
burns treatment etc.

Nowadays, the potential impact of NPs and rawNMs on humans will increaseas result of
development and commercialization of nanotechnology programs. One of the most serious
problems is the workplace (research laboratories, placeswhere NMs are synthesized, processed,
used, disposed or recycled). In order to determine whether the unique chemical and physical
properties of new NPs lead to specific toxicological properties, the nanotechnology community
needs new ways of hazards and risk factors estimation.

Toxicity of NP sdepends on their surface properties, coating, structure, size and aggregation
ability. Poor NPs solubility may cause a risk of cancer. This is due to the fact that in this case the
NPs have a larger ratio of surface area to volume, which increases the chemical and biological
reactivity.

NPs can penetrate intothe body in different ways: transdermal, by inhalation, injection or
implantation. Transdermal exposure is especially common in cases of using skin care products, hair
care products or lip balms, including sunscreens and anti-aging creams. The danger consists in the
fact that cosmetic products do not require clinical trials, but contain the maximum amount of
components with NP that can cause erythema (Cobalt and Chromium NPs, for example, cross the
skin barrier and damage fibroblasts).

Nowadays, many mechanisms have been proposed to explain the negative effects of NPs,
which can lead to cardiopulmonary disease. NPs sometimes affect reactive oxygen species and can
also stimulate neurons in the lungs, affecting the CNS and cardiovascular autonomic function.
Having the possibility of circulation in the body, NPs can cause an acute inflammatory reaction, as
they are recognized and identified by the immune system as foreign.

WHO has already identified a number of health effects toNP exposure, but risk levels and
regulations and policies have not yet been articulated. A new type of environmental pollution has
appeared — it is nano-pollution. Norms of nanoproductsuse (cosmetics, drugs, implants, food
packaging, etc.) have not yet been introduced. Therefore, protection during working with
nanomaterials and rules for the disposal of these materials after the completion of experiments is an
important component in the prevention of nanocontamination, and therefore risks to human health.

Tkachuk 1.G.

THE FORMATIONS AND CHARACTERISTICS OF NANOCOMPOSITE MATERIALS
BASED ON NANOPARTICLES OF 2D LAYERED CRYSTAL INSE AND GASE AND
SOLID ME(NOs) ION SALTS (ME K, NA, RB, CS)

Department of Biological Physics and Medical Informatics
Bukovynian State Medical University

For manufacturing of nanocomposites based on ionic MeNO3 salts (Me= K, Na, Rb, Cs) and
2D nanoparticles of InSe and GaSe used the results of studies of ionic self-organization of
nanostructures on van der Waals surfaces of layers of oxides of In and Ga in the implementation of
the melts of the ionic salts in the space between the layers of these crystals . Taking into account :
different wetting by molten ionic salt crystal surfaces with molecular linkages and surfaces of
oxides, which is due to different values of the surface energy of the interphase boundaries; thermal
decomposition of ionic molten salts according to the chemical reaction 2 MeNO3 = 2 MeNO2 +
O27and burnim is accompanied by release of molecular oxygen, which creates excessive pressure
on the layers of crystal and oxidizes their surface; the processes selfwetting ion salts in the wetting
of nanoscale oxides; the formation nano composites type “oxide-ion salt “with high ionic
conductivity at the boundaries of 2D nanoparticles. The structure, composition and morphology of
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oxides and ionic nanostructures was studied by x-ray diffraction, optical spectroscopy, X-ray
photoelectron spectroscopy, scanning atomic force and tunneling microscopy. It is established that
the thickness 2D of the nanoparticles (~tens nm) is determined by the processes of the stages of
implementation of the melts between the layers of crystals, and their lateral dimensions -
deformation processes in pyramidal planes of the crystals. It is established that the oxidation only
covers the individual layers of the crystal InSe in places of penetration of ionic melts.

This allows to create heterogenity between the oxide and the semiconductor, with a
minimum concentration of defects, which reduces electron scattering and increases mobility in 2D
nanoparticles. lon electrical properties of nanocomposites are determined by the formation of the
electric double layer, which is formed according to the electrochemical concept ions of solid
electrolyte and electrons in the oxidized 2D nanoparticles. When under constant stress there is an
effect of the field, which can lead to electrostatic doping of the semiconductor surface and affects
the energy barriers for heterogenized, that is, the conductivity of these materials.

Biptokosa T.B.
®I3NYHI METO4N AHANIZY TP BUTTOTOBJIEHHI /TIKIB
Kadhegpa 6ionorivyHot qisukn Ta MefnyHoi iHpopMaTnKu
ByKOBUHCLKUIN Aep>KaBHUIA MeANYHWIA YHIBEPCUTET

Ona igeHTUdikauii  isnKo-xXiMiYHUX nNpoueciB, AKi Big0yBalOTbCA B PevyoBMHAX Mpu
BUIOTOB/IEHHI NiKIB; CTBOPEHHS HOBMX PEYOBUH i3 33afaHMMU HeOoOXiAHVMMMW BMACTUBOCTAMMU;
LOCNIIXKEHHSA CTPYKTYPW, CKnady, BNaCTMBOCTEN PEYOBUH BUKOPUCTOBYHOTb CYKYMHICTb (i3NUHMX
Ta PI3NKO-XIMIYHUX MeTOAIB AOCNiAKeHHSA. Pi3nYHI MeToAM aHaNi3y KNacUIiKyTb 3a XapaKTepom
B3aEMO/iT PeYOBUHN i3 PI3HMMM 30BHILLHMMK BNAVBaMW Ta 3a AOCNIAKYBaHUMW BACTUBOCTAMU
PEYOBUHWN Nif Ai€0 UMX YMHHUKIB. Tlif Ai€t0 30BHILLUHBOrO (Di3MYHOro Br/IMBY CUCTEMA Ma€
BIAMOBIAHWIA BIArYK, AKWIA nepefae HeobXiAHY iH(OPMaLi0 MPO PeYoBMHY, MpoUecH, SKi
BMHMKAOTb B Hil Nifg [i€l0  BKazaHWX YMHHUKIB.BUMKOPWUCTOBYKOUM Taki MeToaun, $K
pepakToOMeTpIs, NONASPUMETPISA, Mac-CrneKTpomeTpis, Y®-, 1Y-cneKTpoMeTpia Ta iHLWI, MOXHa
BM3HAUMTX  OCHOBHI MOKa3HMKM AKOCTI  PigKUX NiKapCbKMX 3acobiB. Y ®-abcopbuiiHa
CNeKTpocKonifs  6a3yeTbCA Ha OTPUMaHHI  Ta  JOCNIMKEeHHI  CnekTpiB  NOrMMHaHHA B
ynbTpadioneToBiin AinsHui cnektpa — A = (190-400) HM — Ta BUKOPWUCTOBYETLCA AN aHani3y Ta
IAeHTUMIKAUIT NIKAPCbKUX  peyoBUH.IYU-cnekTpockonis  AOCNIAKYE CNEeKTPWU MOrfvHaHHA B
iH(bpayepBoHii ainaHui cnektpa - A = (1-300) MKM. IH(pavepBOHUIA CreKTp (CYKYMNHICTb CMyT
MOrNIMHAHHSA, O0OYMOB/IEHUX EHEPreTUYHMMM MepexofaMn Yy KBaHTOBIM  KOMMBA/bHIN - Ta
obepTasibHili  cucTeMax MOMeKyn) BiAPISHAETbCA MOMOXKEHHAM, [HTEHCMBHICTIO CMyr Ans
BIAMOBIAHMX PEYOBMH | [03BO/ISIE BM3HAYaTM XIMIYHWIA CKNag Ta MOMEKYNSiPHY CTPYKTYpY
AOCNiKYBaHNX PEYOBUH, PEUYOBMHHWUIA CKNad NPOAYKTIB CUMHTE3Y B Pi3HUX (ha30BMX CTaHaX, TaKOX
BMBYATU  (ha30BO-CTPYKTYPHI 3MiHM Yy TMpPOAyKTax B 3afaHOMy iHTepBasi  Heob6XiAHMX
TEXHO/IOTIYHMX MOKa3HUKIB.

OfHUM i3 HaKpaLLMX CyHaCHUX METOAIB LOCNIIKEHHSA CTPYKTYPU pedoBuHu € AMP-meTog,
SKWIn 6a3yeTbCs Ha B3aEMOAIT Afep 3 €NeKTPOMarHiTHAMW XBUNAMM pafiovacToTHoro HBY-
[liana3oHy Yy CWUIbHOMY MarHiTHOMY nofi. Pe3ynbTaTom B3aeMOAil € CMeKkTp, 3YMOBEHWUI
PE30HaHCHUM MOr/IMHAHHAM PEYOBUHOKD EHEPTiT XBW/b, WO CNYXUTb ANA ifeHTUdiKauil cknagy
NiKapCbKOT PEYOBUHMN.

[0 Hainbinbw iHPOPMaTUBHMX Cy4YaCHMX METOAIB [AOCNIMKEHHA Ta aHanidy PeyvOBUHM
BIAHOCUTBLCS CTPYKTYPHA Mac-CNeKTPOCKONIs, sika 6a3yeTbCs Ha iOHI3aLii Ta pyinHyBaHHI MOMeKyn,
pO3MOoiNi YTBOPEHUX Y/MaMKiB BifNOBIAHO X Macam Yy eneKTpUYyHOMY Ta MarHiTHoOMy nonsx, Ta
[l03BO/ISIE BU3HAYMTN aTOMHI Ta MONEKYNSAPHI Macy BiAMNOBIAHOI PEYOBUHWN, CTPYKTYPY MOJEKY/IN,
i30TONHWIA CKNad, YNCTOTY NiKapCbKOT PEYOBUHM.

[Nna BU3Ha4YeHHA CKnagy Ta KOHTPO/IKO AKOCTI PeYOBMHM, HEBIAOMOT KOHLUEHTpaLii CymiLli y
PO3YMHI, BM3HAYEHHS YMCTOTM NiKapCbKUX MNpenapaTiB BUKOPUCTOBYETLCS PepakTOMETPUYHWI
MeTO[ [AOCHIMKEHHS, KM 6a3yeTbCsl Ha ABWULLI 3a/IOMMIEHHSI CBiTNa Ha MeXIi po3noginy ABOX
cepefoBuLL, (BUMipHOBaHHS MOKa3HMKA 3a/10M/IEHHSA LOCANIAKYBaHOI PEHOBUHN).
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