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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka i jocinkeHHs nedpopMiBHUX MarHieBUX CIUIaBiB 111 6iofierpaylounx KOHCTPYKLIii TPY CTEHTYBaHHI i

OCTEOCHHTE3i Ta IHTEJIEKTyaJIbHUX 3aC00iB MOHITOPUHTY BJIACTMBOCTE!N B IIPOLIECi BUIPOOYBaHb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of deformable magnesium alloys for biodegradable designs in stenting and
osteosynthesis and intelligent means of monitoring properties during testing

Pedepar yKpaiHCBKOIO:

O6'ekTOM PO3pOOKY € H6iOpO3YMHHI JedOpPMiBHI MarHieBi CIIaBU 3 MiABUIIEHUM KOMIIJIEKCOM BJIACTUBOCTEM.
Pesynbratu poboTu: JlocaimKeHo i NpoaHanizoBaHo BIIMUB Zr Ta Nd B 00paHUX MeXXax Ha CTPYKTYPY Ta BIACTUBOCTI
MarHieBux criasiB. Po3po6sieHo Mozesb BUMOT Jo IIpoLecy BUNPoOyBaHb 6iocymicHuX MaTtepiasis. PozpaxoBaHo
ONTUMAJIbHUY XiIMIUHNMII CKJIa[ CILIABY, 11O 3ab6e3redye MaKCHMabHUM KOMIIEKC MEXaHIYHUX BJIACTUBOCTEMN: Zr -
1,2..1,3 %, Nd - 3,1...3,2 %, Zn - 0,5...0,7 %. OTpruMaHO 3aJ1e3KHOCTi BIJINBY TEMIIEPATYPH, CTYIIE€HIO Ta LIBUIKOCTI
Inedopmaii Ha KiNbKiCHI Ta SIKiCHi XapaKT€PUCTUKU CTPYKTYPHUX CKJIQOBUX MarHieBUX CILIABiB. PO3po6ieHo
ONTUMAJIbHI PEXXUMU TEXHOJIOTII e(pOPMYBaHHS MarHi€BOro CIJIaBY 1J1s1 OTPUMAHHS BUCOKOSIKICHOrO MeTany. Ha
BUPOOHMNYMX NOTY>KHOCTAX AT « MOTOP CIU» 6ys10 BUTOTOBJIEHO [OCIiAHY apTil0 MaleosIpHUX TBUHTIB 3
PO3p06J1€HOro 6i0pO3UMHHOrO CIIJIaBY HA OCHOBI MarHito. Y pe3yJbTati eKCIIePUMEHTATIbBHOTO MOP(OJIOriYHOTO
IOCJIiZIKEHHS BCTAaHOBJIEHO, 1[0 BUKOPUCTAHHSI [JIs1 OCTEOCUHTE3Y NepesioMiB (iKCaTOpiB i3 pO3p0O6IEHOr0 CILJIABY
Ha OCHOBI MarHilo He MOPYLIYBaJIO MPOLIECH peNapaTUBHOI pereHepariii KiCTKOBOi TKaHUHU. Pe3ysnbTratu
CIIOCTEpEesKeHb 32 XBOPUMU T10KA3aJH, 1110 6i0pO3UNHHICTh €eKCIIEpUMEHTaIbHUX MaJIeOIIPHUX TBUHTIB HE
CYIIPOBOMXYBAJIACS KJIIHIYHMMU IIPOSIBAMU Ta YCKJIAAHEHHSIMHU, a TAKOXK He BILJIMBAJIa HA TEPMiHU 3arO€HHS M'SIKUX
TKaHUH i GOPMyBaHHS KiCTKOBOi M030J1i B 30Hi Ilepesiomy. Po3po6iieHa KOMITIOTEPHA TPOrpama, 1o NpU3HaYeHa
17151 300py, 30epiraHHs1, 00pOOJIEHHS Ta BioOpasKeHHs pe3yJIbTaTiB BUIIPOOyBaHb 6i0pO3YMHUX MarHieBUX CILJIaBiB
17151 €(PEKTMBHOrO MOHITOPHHIY 32 CTAHOM 0i0pO3YMHHUX AO0CJiTHMX 3pa3KiB 32 PaXyHOK MO>KJIMBOCTi OTPMMaHHS
Ta 06po6KM iH(popMallii IK B peaslbHOMY 4aci, TaK i 3 pi3HMX 30BHIIIHUX HEOJHOPIIHUX AXepes gaHux. ['amysb

BHMKOPHCTaHHS - MeJIULIMHA (KapioXipyprisi, TPaHCIIJIAaHTOJIOTIS Ta iHIIL)

Pedepar aHr1ilicbKOIO:

The object of development is biosoluble deformable magnesium alloys with an increased complex of properties.
Results of the work: The influence of Zr and Nd within selected limits on the structure and properties of
magnesium alloys was studied and analyzed. A model of requirements for the testing process of biocompatible
materials has been developed. The optimal chemical composition of the alloy, which provides the maximum set of
mechanical properties, was calculated: Zr - 1.2...1.3%, Nd - 3.1...3.2%, Zn - 0.5...0.7%. The dependences of the
influence of temperature, degree and rate of deformation on the quantitative and qualitative characteristics of the
structural components of magnesium alloys were obtained. Optimal modes of magnesium alloy deformation
technology for obtaining high-quality metal have been developed. A trial batch of malleolar screws was
manufactured at the production facilities of JSC "MOTOR SICH" from the developed bio-soluble magnesium-based
alloy. As a result of an experimental morphological study, it was established that the use of fixators made of the
developed magnesium-based alloy for osteosynthesis of fractures did not disrupt the processes of reparative
regeneration of bone tissue. The results of observation of patients showed that the biosolubility of experimental
malleolar screws was not accompanied by clinical manifestations and complications, and also did not affect the
healing time of soft tissues and the formation of bone callus in the fracture zone. A computer program designed to
collect, store, process and display the results of tests of biosoluble magnesium alloys for effective monitoring of
the condition of biosoluble experimental samples due to the possibility of obtaining and processing information
both in real time and from various external heterogeneous data sources has been developed. Field of use -



medicine (cardiac surgery, transplantology, etc.)
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Komr'oTepHa nporpama «CUCTEMa MOHITOPHHTY 3a PE3yJIbTaTaMK BUIIPOGYBAHb

6i0pO3YNHHNX MarHi€BUX CILJIaBiB»

Ha3zpa HTII anrJiiicbKor0: Computer program "Monitoring system based on the results of tests of biosoluble

magnesium alloys"

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: [IporpamHi IpOAYKTH

l'asy3p 3aCTOCYBaHHS: MeanyHi JOCTIJHULIBKY YCTAHOBYU Ta LiIeHTpU cepTudikaliii MeanyHnx MaTepiais
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iena komm'ioTepHa nporpama (masji nporpama) npusHadeHa 1yis 36o0pa, 36epiratss,
06pOo06JIEHHS Ta BilOOpaKE€HHS pe3yJIbTaTiB BUNIPOOyBaHb 0i0PO3YMHMX MarHi€eBUX CIUIABIB 17151 €(PEKTUBHOIO
MOHITOPIHI'Y 32 CTAaHOM 6i0OPO3YMHUX JOCiJHUX 3Pa3KiB 32 paXyHOK MOJIMBOCTi OTPUMAaHHS Ta 06pOO6KHU
iHdopmaliii sIK B peaslbHOMY 4aci, Tak i 3 pi3HUX 30BHIITHUX HEOAHOPITHUX IKepesl JaHuX. I OTpUMaHHs JaHuX B
peasibHOMY 4Yaci 6ysia po3pobsieHa anapaTHa YaCTHHA Ha OCHOBI OHOIJIATHOTO KoMII'toTepa Raspberry Pi. Cucrema
Mae I'SITUPIBHEBY apXiTEeKTYypy, HA OCHOBI MiKPOCEPBICiB, 3 BIPOBAIPKEHHSIM IPAaHUYHUX Ta XMAPHUX OOUNCIIEHb.
HaykoBa HOBU3HA IOJISITA€ B TOMY, III0 PO3PO6JIEHO Ta BUKOPUCTAHO HOBUH 3aCi6 IPOrpaMHO-aniapaTHOTO
IIPUCKOPEHHS Npolecy kiacudikalii BUXifHUX JaHUX i3 BAKOPUCTAaHHSIM HEMPOHHUX MEPEX, SIKUH 03BOJIsIE
3MEHIINTHU Yac Kiacu@ikalii DOpiBHIHO 3 IPOLECOPOM 3arajibHOro NpusHadeHHs. CucreMa peasizye 06po6seHHs
HECTPYKTYPOBAaHHUX JaHUX, Ta aJITOPUTMU iHTerpauii JaHux 3 pisHUX JpKepeJl Ha TPAaHMYHOMY PiBHI, 1P OTPMMaHHI

JIlaHVX 3 IPUCTPOIB Ta Ha PiBHI XMapHOT0 CXOBUIA JAHUX.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: BuposakeHHs cucTeMy MOHITOPUHTY 11 IPOLIECY
BUNPOOYBaHb 6iOPO3UMHHUX MaTepialiB, BiIOBiflae CTpaTerii cTasoro po3BUTKy Ykpainu mo 2030 p, 32 paxyHOK

3a6e31e4yeHHs] BUKOTO PiBHS HAayKU, OCBiTU Ta OXOPOH
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 11.2023
3akiHyeHHs eTamy: 12.2023
Crno>kuBayi npo,uyKuii': HayKOBi Ta JOCJiZHULILKI YyCTAHOBU
HepcneKTHBHi PHUHKH: HayKOBi Ta JOCTITHULILKI YCTAHOBU
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):
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