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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MosnexyssgpHi MexaHi3sMu Qi3MYHUX MPOLECIB, Ki BU3HAYAIOTh 3aCTOCYBAHHS TiIPOTeliB y BiliCBKOBO-MeINYHUX TEXHOJIOTISX

Haspa po6oTH (aHrJ1)

Molecular mechanisms of physical processes that determine the use of hydrogels in military medical technologies

Pedepar (yxp)

Pobora cnpsiMoBaHa Ha CTBOPEHHS! (i3MYHMX OCHOB HOBITHIX BilICbKOBO-MEIWYHMX TEXHOJIOTII Ha OCHOBi Pi3HOMaHITHUX
rigporesieBUX CUCTEM, IO O3BOJUTh CYTTEBO MiABUIIUTHU SKiCTb BUKOPUCTAHHS JIIKAPCBKUX 3aCO0iB B €KCTPEHIill MeIULMHI Ta
3aMpoNOHYBAaTH MPUHIMIIOBO HOBi PIill€HHS LIOJO CTBOPEHHS Gi/bII HAAiMHUX Ta AELIEBUMX HAaHOKOMIIO3UTHUX TipOTeJliB IS
napameMYHUX 3acTocyBaHb. OO'€KT OOCHimKeHHs - (i3WyHi MpolecH, SIKi BiOyBalOTbCS B TiIporessix MpU 3aCTOCYBaHHI
rigporeniB Ansl JiKyBaHHST paH. MeTa po6GOTHM - BU3HAUYEHHS MOJIEKYJSIPHMX MEXaHi3MiB LUX TMpoueciB. 3a HOMNOMOTO0
TypOOMETPUYHOTO METOLY AOCIIKEHO MPOLIEC YTBOPEHHS TeJII0 (30J1b — TeJlb IIEPEXi/l) Y BOOHUX PO3YMHAX MOXiIHUX L0031 3
JOMIIIKaMK iOHiB. 3alpONIOHOBAHO TEOPETUYHY MOZEJb, SIKA ONKUCYE KiHETUKY L[bOrO IPOLIECY i CTBOPEHO METOJ, BU3HAYEHHS
KoedillieHTa MoBepXHEBOro HATATy rimporesiB. [TokasaHo, 1O BBEJEHHS iOHIB y rifjporesib BIJINBa€ Ha IOBEPXHEBUN HATST.
Bu3HayeHO MOJIEKYJISIPHUN MeXaHi3M, SIKUM OOyMOBJIIOE TaKW{ BIUIMB. 3alpOIIOHOBAHO MOJIEKYJISIPHY MOj€JIb TIOBEPXHEBOI
CTPYKTypU Trifgporeso. EKCIepUMEHTaJbHO [IOCTIIKEHO IpolLleC BifOMBaHHS CBITJa Bij MOBEpPxHi rigporeint. Po3paxoBaHO
napameTpy TOBEPXHEBOI CTPYKTYpH rifporesio. 3a MOPIiBHSAJIBHUM aHAJi30M TeMIIEpPaTypHUX, OApUUHUX Ta XiMIIOTEHIiaJIbHUX
3aJIeXKHOCTEN TepMOAMHAMIYHUX KOoe(illieHTiB [JI1 BOOM Y PiAKOMY CTaHi I10OKa3aHo, 10 [JIsl BOOU iCHye 0co6/1Ba TeMIeparypa
4200,20C, 3a 4Koi BUSBJIEHI aHOMaJIbHI BJIACTMBOCTI BOOM Yy PiIKOMYy CTaHi. 3a [OMOMOTOK METOHIB MAajIOKyTOBOTO
PEHTreHiBCbKOTO Ta HEUTPOHHOTO PO3CISHHS IOCIIIKEHO 30JIb-TeJb IEepexiZ, y MOJEJbHUX CHUCTeMaxX BOJHUX CYCIIEH3isX
HaHOAJIMa3iB. BusBI€HO [1Ba eTanu LpOro MPOILECY, IO BiANOBiAal0Th GOPMYBAHHIO CTPYKTYPHHUX PIiBHIB 3 Pi3HOI0 KOMIIAKTHICTIO
arperariB. T€OpPETUYHO BCTAHOBJIEHO MOJIEKYJSIDHUII MeEXaHi3M, SIKMI OOyMOBJIIOE afcopOLil0 Ha IOBEpPxHi rimporemo. I3
BUKOPUCTAHHSIM METOMiB (OTOHHOI KOPEJALilHOI CIIeKTpOCcKoIii, MiKpOBiICKO3MMETpii BU3HA4YEeHi pO3NONiAM pO3MipiB Ta

¢dnyopecuenTHi napamerpu makpomosiexys ¢iopuny (desA ta desAB- noxigHux).
Pedepar (aHra)

The work is aimed at creating the physical foundations of the latest military medical technologies based on various hydrogel
systems, which will significantly improve the quality of the use of drugs in emergency medicine and offer fundamentally new
solutions for creating more reliable and cheap nanocomposite hydrogels for paramedical applications. The object of research is
the physical processes that occur in hydrogels when using hydrogels for wound treatment. The purpose of the work is to
determine the molecular mechanisms of these processes. Using the turbometric method, the process of gel formation (sol-gel
transition) in aqueous solutions of cellulose derivatives with impurities of ions was investigated. A theoretical model describing
the kinetics of this process is proposed and a method for determining the surface tension coefficient of hydrogels is created. It
is shown that the introduction of ions into the hydrogel affects the surface tension. The molecular mechanism responsible for
such an effect has been determined. A molecular model of the hydrogel surface structure is proposed. The process of light
reflection from the hydrogel surface was experimentally investigated. The parameters of the surface structure of the hydrogel
were calculated. According to the comparative analysis of temperature, baric and chemical potential dependences of
thermodynamic coefficients for water in the liquid state, it is shown that for water there is a special temperature of 4200,20C, at
which anomalous properties of water in the liquid state are revealed. Using the methods of small-angle X-ray and neutron
scattering, the sol-gel transition in model systems of aqueous suspensions of nanodiamonds was investigated. Two stages of this
process were identified, corresponding to the formation of structural levels with different compactness of aggregates. The
molecular mechanism responsible for adsorption on the surface of the hydrogel has been theoretically established.

Inpekc YIK: 539.2

Kozu temaruunux py6pux HTI: 29.29.43



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (yKp): MosieKyIsipHa MOJI€Jb IOBEPXHEBOI CTPYKTYPH TiZIpOTetio.
Hassa npoaykii (aurui): Molecular model of the hydrogel surface structure.
OuikyBaHi pe3ysbTaTi: MOJIeKyIsSIpHi MeXaHi3MU Pi3NYHUX POLECiB.

T'anyss 3acrocyBaHHs: 72. HayKkoBi 1OCTiKeHHS Ta pO3POOKH

Omnmuc npogykuii (yKp): 32 JOIOMOTro0 Typ6OMETPUIHOTO METOAY AOCIiIKEHO IIPOLieC YTBOPEHHS TeJlio (30JIb — rejib Iiepexin) y
BOJHUX PO3YMHAX MOXiTHUX LEJI0N03U 3 TOMIIIKaMU iOHiB. 3alIPONIOHOBAHO TEOPETUYHY MOJIEJIb, SIKA ONUCYE KiHETHKY LIbOTO
MIpoLiecy i CTBOPEHO METOJ, BU3HauUeHHs KoediljieHTa TOBepXHEBOro HaTAry rizporesis. [TokasaHo, 0 BBEJIEHHS iOHIB y
rizporesib BIJINBAE HA TIOBEPXHEBUII HATST. BU3BHAYEHO MOJIEKYJIIPHUI MEeXaHi3M, IKUH 06GYMOBJIIOE TaKUH BILJIUB.
3arponoHOBAHO MOJIEKYJIIPHY MOZEJIb IOBEPXHEBOI CTPYKTYpH rigporenio. ExcriepuMeHTanbHO JOCTIIKEHO NPOoLeC BifOUBaHHS
CBITJ1a BiJ] IOBEPXHI rigporeio. Po3paxoBaHO NapaMeTpU IOBEPXHEBOI CTPYKTYPU TiAPOresno. 3a MOPiBHAILHUM aHaJi30M
TeMIepaTypHUX, 0apUYHUX Ta XiIMIIOTEHLiaIbHUAX 3aJIEXKHOCTEN TepMOIUHAMIYHUX KOe(illieHTIB 11711 BOAU Y PiIKOMY CTaHi
MOKa3aHo, 1o IJ1s1 BOOU icHye ocobamBa Temnepatypa 4200,20C, 3a sSKoi BUSIBJIEHi aHOMaJIbHi BJIAaCTUBOCTI BOAY Y PiAKOMY CTaHi.
3a J0nIOMOro0 METOMIB MaJIOKYTOBOIO PEHTTE€HIBCbKOIO Ta HEUTPOHHOTI'O PO3CiSIHHS LOCIIIIPKEHO 30J1b-T€JIb [IEPEXil y
MOJI€JIbHUX CUCTEMaX BOOHUX CyCIIEH3isIX HaHOalIMa3iB. BUsIBI€HO [1Ba €Taly LbOTO NPOLECY, 1O BiANOBiAITh (POPMYBAHHIO
CTPYKTYPHUX PiBHIB 3 Pi3HOI0O KOMIIAaKTHICTIO arperariB. TeoOpeTUYHO BCTAaHOBJIEHO MOJIEKYJISIPHUI MEXaHi3M, KU 00YMOBIIIOE
azcopOLilo Ha IOBEPXHi rigporesito. [3 BUKOPUCTAaHHSIM METO[IiB (POTOHHOI KOPEJIILiMHOI CrIeKTpocKomii, MiKpoBicKo3uMeTpii
BU3HA4Y€Hi pO3MoJiny po3mipiB Ta GpsyopecLeHTHi napameTpyu MaKpoMoseKkysn piopuny (desA Ta desAB- noxinHux),
MIPOAHAJIi30BaHO BIJIMB €TaHOJY Ha (i3W4Hi XapaKTepUCTUKU (iOpHMHOreHy y IPUCYTHOCTI iOHIB xJ10py Ta PTOPY, OLliHEHA
CTabisIbHICTh MAKPOMOJIEKYJISIPHOTO KoMILekcy GiopuH — desA. BusiBeHO 0CO6JIMBOCTI YTBOPEHHS CITKU y QiOPUHOBUX I'esIsiX

(piGpHHOBOTO 3TYCTKY).

ConianpHO-eKOHOMIYHA crpsimoBaHicTh HTII: EKoHOMIst MaTepiariiB

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposamskenns HTII: BnposamxeHo

CTpOKH BIIpOBaJ>KEHHS:

Bupo6Huk npoaykuii: Kuiscbkuil HanioHanbHUN yHiBepcuTeTe imeHi Tapaca llleBueHKa
Cno>KHBayi NpoayKIii:

IlepcrieKTHBHI pHHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJJKP
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