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1. Po6ota BukoHaHa Ha 6a3i KHII «3anopisbka obsacHa kiliHigHa siikapHs» 30P Ta 3anopi3pKoro gep>kaBHOroO
MenuKo-(papMaleBTUYHOrO yHiBepcuTeTy npotsrom 2020-2024 pokis. JIikyBaHHS lepeJIoMiB, He3BaXKaouu Ha
3HAYHUM [IPOTPeC CyYaCHUX TEXHOJIOTIM, Mae Lijly HU3KY IUTaHb [J1s1 AUCKYCIi, SIKi € e He BUPIlIeHMMH 100
NOPYILIEHb KOHCOJIiJalii Ta He 3aBXIU 3a[J0BIIbHUX (PYHKLIOHAJIbHUX PE3YJbTATiB JiKyBaHHS. OKPEMUM IIYHKTOM Y
CIIMCKY IPOGJIEMHUX [IMTAHb JIIKyBaHHS [I€PEJIOMIB € OCTEOCUHTE3. 3alpOIIOHOBAHI pi3HOMaHiTHI MeToau Qikcariii,
KO>KEH 3 SIKUX Ma€ CBOi MepeBaru, HeJoJ1iK1 Ta 0COGJIMBOCTI BUKOPUCTaHHS. Kpim TOro 3aymuniaeTscs Ta HE MOXe
OyTY yCYHEHUM MPOTUPIYYS MiXK MEXaHIYHMMU NIOKa3HUKAMU KiCTKOBOI TKAHVHM Ta >KOPCTKICTIO METaIeBOr0
¢ikcaropa, siKa € y KisibKa pasiB Bulla 3a KicTKy. CIpo6U MOJIIMIINUTY Pe3yJIbTaTH OCTEOCUHTE3Y Ta 3pOOMTH 110r0

GisIbII HAMITHUM MTPUB3EJIM 10 BUKOPUCTAHHSI HOBUX MaTepiaJliB /115 3'€MHaHHS KiCTKOBUX BifilaMKiB. MeTo0 naHoi



po6oTH 6yJ10, HA OCHOBI €KCIIEPUMEHTAJIBHO-KJIHIYHOT'O JOCJIiIKE€HHS IOKPALIUTY PE3YJIbTaTH JIiIKyBaHHS
TMallieHTiB 3 IEpeJOMaMy IPOKCUMAJIBHOTO BififIifly MJI€YOBOI KiCTKY HIJISIXOM €KCIIEPUMEHTAJIbHO-KJIiIHIYHOTO
OOI'PYHTYBaHHSI BUKOPMCTAHHS HaKiCTKOBOI IJIACTUHM i3 BYTJIELI€BOIO KOMIIO3UTHOTrO MaTepiaiy. B ocHoBy
IycepTaliiHOl po60TH MOKJIALEHO Pe3yJbTaTU BJIAaCHUX €KCIIePUMEHTAIbHUX JOCIiIPKEeHb Ta aHaJli3 pe3yJbTaTiB
CIIOCTEPEKEHD OIIEPATHMBHOIO JIIKYBaHHS, KJIIHIYHMX Ta IHCTPYMEHTAJIbHUX METO/IIB NOCIIIPKEHHS XBOPUX. YIIeplie
B €KCIIEPUMEHTI Ha 1ab0paTOPHUX TBapUHax (Lypax) 3a ricTo-Mop@oJIoriYHMMY IIOKa3HUKaMU OTPUMaHi HOBI aHi
IIPO BIUIUB BYIJIEL[€BOTO KOMITO3UTHOTO MaTepiay Ha KiCTKOBY Ta M'SKi TKAHMHU Ta JI0BEJ,€HO MOXKJIUBICTb HOTO
BUKOPUCTAHHS IJ151 OCTEOCUHTE3Y. PO3p06JIeHO HOBY HaKiCTKOBY HE PEHTT€H-KOHTPACTHY IIJIaCTUHY 3 BYTJI€LIeBOrO
KOMIIO3UTHOTO MaTepiaiy Iji1 OCTEOCUHTE3Y [IEPEJIOMIB TPOKCUMAJIBHOTO BifIlIifTy NIJIEYOBOI KiCTKU 3 KyTOBOIO
CTabiJIbHICTIO IBUHTIB. B pe3ysbTaTi IpSMOro eKCeprMeHTY BUSHAY€HO OCTATHIO )KOPCTKICTh 67I0KOBAaHUX TBUHTIB
B pO3po0JIeHiil IIaCTHHI, sIKa cKiagae 660 mIla, Mo nepepulnye HAPY>KeHHsI B CIIOHT103Hil KicTku (150mI1a) B 4,4
pasy, o € JOCTATHIM 7151 CTabiIbLHOTO OCTEOCHUHTE3Y, a MOZEJIIOBAHHS YKOPCTKOCTi OCTEOCHUHTE3Y METOLOM
KiHII€BUX €JIEMEHTIB [T0Ka3aJIo, 10 HANPY>KEHHS B CUCTEMI «KiCTKa-IMIIJIAHTAT» i3 ByTJI€LleBOrO KOMIIO3UTHOTO
Marepiany 3Ha4HO MEHIII 3a MEeXKi MILIHOCTI MOro Ta KiCTKOBOI TKaHMHU. [IOpiBHAIbHMN aHAJIi3 Pe3yJIbTaTiB JOBIB
6iybII CKOpille BiHOBJIEHHS (PYHKLii BEPXHbOI KiHLIIBKY [TPX OCTEOCUHTE3] [IJIACTUHOIO 3 BYTJIELIEBOrO MaTepiay.
BukopuCTaHHS HaKiCTKOBOI IJIACTUHU 3 HE PEHTT€H-KOHTPACTHOTO BYIJIELIEBOTO KOMITO3UTY J103BOJINJIO CKOPOTUTHU
4yac OIepaTUBHOTO BTpy4YaHH Ha 11,6% 3a paxyHOK 3py4YHOrO BUKOHAHHS PEHTI€HOJIOTIYHOTO KOHTPOJIIO IIPU
BUKOHaHHI ONepaTUBHOIO BTPyYaHHs. Pe3yibTaTi po60TH 103BOIMIN BCTAHOBUTHU AOLbHICTD BUKOPUCTAHHS
IIJIACTVMHMU [J151 HAKICTKOBOTO OCTEOCUHTE3Y IIPOKCUMAJIBHOTO Bill[IijTy IJIEYOBOI KiCTKU i IOAAJIBIIOTO
BIIPOBAJIKEHHS i B KJIiHIYHY [TPAKTUKY.

2. The thesis was performed on the basis of the Zaporizhzhia Regional Clinical Hospital and the Zaporizhia State
Medical and Pharmaceutical University during 2020-2024. Treatment of fractures, despite the significant progress
of modern technologies, has a number of unresolved or debatable issues related to consolidation violations and not
always satisfactory functional results of treatment. Osteosynthesis is a separate item on the list of problematic
issues of fracture treatment. There are a variety of fixation methods, each with advantages, disadvantages, and
specific uses. In addition, there remains, and cannot be eliminated, the contradiction between the mechanical
parameters of bone tissue and the rigidity of the metal fixator, which is several times higher than bone. Attempts
to improve the results of osteosynthesis and make it more reliable led to the use of new materials for connecting
bone fragments. The purpose of this work was to improve the results of treatment of patients with fractures of the
proximal part of the humerus by experimentally and clinically substantiating the use of a bone plate made of
carbon composite material, based on an experimental and clinical study. The thesis is based on the results of own
experimental research and analys of the results of observations of operative treatment, clinical and instrumental
methods of examining patients. For the first time, in an experiment on laboratory animals (rats) based on histo-
morphological indicators, new data on the effect of carbon composite material on bone and soft tissues were
obtained, and the possibility of its use for osteosynthesis was proven. A new non-x-ray contrast-enhanced bone
plate made of carbon composite material was developed for osteosynthesis of fractures of the proximal part of the
humerus with angular stability of screws. As a result of a direct experiment, the sufficient stiffness of the blocked
screws in the developed plate was determined, which is 660 mPa, which exceeds the stress in the cancellous bone
(150 mPa) by 4.4 times, which is sufficient for stable osteosynthesis, and the modeling of the stiffness of
osteosynthesis using the finite element method showed that stresses in the "bone-implant” system made of carbon
composite material are much smaller than the limits of strength of it and bone tissue. A comparative analysis of the
results proved that the function of the upper limb was restored more quickly during osteosynthesis with a plate
made of carbon material. The use of a bone plate made of non-X-ray contrast carbon composite made it possible
to reduce the time of surgical intervention by 11.6% due to the convenient performance of radiological control
during surgical intervention. The results of the work made it possible to establish the feasibility of using the plate
for osseous osteosynthesis of the proximal part of the humerus and its further implementation in clinical practice.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TeXHIKH: Hayku npo KUTTH, HOBi TEXHOJIOTIi NPO(INAKTUKY

Ta JIiKyBaHHS HAUIOMUPEHIIINX 3aXBOPIOBAHb

CrpareriyHuil NPiOPUTETHUH HANIPSIM iHHOBALLiMHOI Ais1JIbHOCTI: BripoBa/pKeHHs HOBUX TEXHOJIOTIH

Ta O0JIaIHAHHS 1J14 IKICHOTO MEIUYHOIO OOCIyrOBYBaHHS, JIiKyBaHHS, (PapMalLleBTUKA
ITizcyMKH BOCIiZ>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikarii:

e 1. Hryhorieva, O. A., Abrosimov, Yu. Yu., & Chornyi, V. V. (2021). Carbon-carbon composite nail for
intramedullary osteosyn thesis in rats with experimental osteoporosis. Morphologia, 15(3), 57-61.
https:/ /doi.org/10.26641,/1997-9665.2021.3.57-61

e 2.Tonosaxa, M. JI. & Yopuuii, B. B. (2022). JJokiHi4HE OOIPYHTYBaHHS 3aCTOCYBAHHS IMILJIAHTATIB 17151
OCTEOCHHTe3Y i3 Byrjlelb — ByIJIeL,eBOro KOMIO3ULiiiHOro marepiany. Tpasma, (3), 21-31.
https:/ /doi.org/10.37647 /0132-2486-2022-114-3-21-31

¢ 3. YopHu#, B. B., & BorpaHos, I1. B. (2022). [TopiBHsIbHA XapaKTepUCTHKA pereHepallii CTErHOBOI KiCTU IIypiB
IIpY iHTpaMeAyJISIPHOMY OCT€OCUHTE3I 3 BUKOPUCTAHHSIM MEIUYHOI CTalli Ta ByIJlelb-BYIJIELLEBOTO
KOMITO3UTHOTrO Marepiainy. [latosoris, 19(3), 207-213. https: / /doi.org /10.14739 /2310-1237.2022.3.265186

¢ 4. TonoBaxa, M. JI., & Yopnuii, B. B. (2023). Pe3ysnipTaTul KJIiHIYHOrO BUIIPOOYBAHHSI OCTEOCUHTE3Y LIUIKU
I1JIEY0BOI KiCTKM IMIJIaHTaTaMH i3 ByIJl€Llb — BYIJIELEBOTO KOMIIO3UTHOIO MaTtepiany. AKTyasbHi IIMTaHHS
(apManeBTUYHOI i MEIUYHOI HayKU Ta NPAKTUKY, 16(3), 254-259. https://doi.org/10.14739 /2409~
2932.2023.3.286567

¢ 5. YopHut, B. B. (2023). Byrauiesi KOMIIO3UTHI MaTepianu 4K iMIJIaHTaTH AJ1s1 OpToneii i TpaBMarosiorii
(ornapn nitrepatypu). SWorldJournal, (22 Part 2), 77-83. https:/ /doi.org /10.30888 /2663-5712.2023-22-02-040

¢ 6. YopHuii, B. B. (2020). BukopucTaHHS ByIJlelb-ByIeleBUX KOMIIO3ULIHMX MaTepiaiB [jI1 OCTEOCHHTE3Y
IIepeJIoMiB B €KCIIEPUMEHTI Ha TBapMHaX. AKTyasbHi MUTAaHHS Cy4yacHOi Mopdouiorii. 36. Te3 HayK.-IIPaKT.
KOHQ. (3-4 5x0BT. 2020 p., 3anopixoks) (c. 125-126). 3anopixoks: 3IMY.

e 7. YopHuii, B. B. & A6pocimos, 1O. 10. (2021). [lepcieKTUBY BUKOPUCTAHHS iMIIJIAHTATIB HA OCHOBI BYIJIELIEBUX
KOMITO3UTHUX MaTepiajiB JJjisl OCT€OCUHTe3y. AKTyasbHi MUTaHHS JIiKyBaHHS IIaTOJIOTi Cyrjo0iB Ta
eHponporesyBanHs. Te3n m'sitoi Beceykp. Hayk.-npakT. KOHO. (3 Bepec. 2021 p., M. 3anopiioks)

¢ 8. Hryhorieva, O. A., Abrosimov, Yu. Yu., & Chornyi, V. V. (2021). Carbon-carbon composite nail for
intramedullary osteosynthesis in rats with experimental osteoporosis. Teopis Ta npakTuka cy4acHoi
mopdosiorii. MaTepianu m'stoi Bceykp. Hayk.-ITpakT. KOH®. 3 MDKHap. yyacTio (20-22 xoBT. 2021 p., M. JIHIIIpo)
(c. 25). duinpo: "dxinponetp. Mel. akagemis MO3 Vkpainu".

e 9. YopHuii, B. B. (2023). Oujinka MilJHOCTi By3J1iB KpilJIeHHS (PiKCYyIOUMX IBUHTIB B ByIJlellb-BYIJIE€LI€BO
KOMITO3UTHUX IMIIaHTaTax 1ij1sl ocTeocuHTedy. Modern problems of science, education and society.
Proceedings of 9th International Scientific and Practical Conference (6-8 Nov. 2023, Kyiv, Ukraine) (pp. 199-
201). Kyiv: SPC “Sciconf.com.ua”.

¢ 10. YopHuii, B. B., & Ilangenko, C. I1. (2023). Ouinka mirHOCTi pikcarii mepesomy NpoKCUMaabHOTO Bifainy
I171€40BOi KiCTKM IJIACTUHOIO 3 BYIJIeL[eBOro KoMno3sutHoro matepiany. Current challenges of science and
education. Proceedings of 4th International Scientific and Practical Conference (11-13 Dec. 2023, Berlin) (pp.
143-145). Berlin: MDPC Publishing.

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: meTonu, Teopii, rinoresu

ComniasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJIMIIEHHS IKOCTi XUTTS Ta 37I0POB'S HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

OxopoHHi goKymeHTH Ha OIIIB:



BrnipoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'30K 3 HAaYyKOBHMH TeMaMH: 0118U004258 0123U100213

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. TonoBaxa Makcum JIeoHimoBUY

2. Maksim L. Golovakha

KBasigikanis: n. men. u., npodecop, 14.01.21
InenTudgikarop ORCID ID: 0000-0003-2835-9333
JopaTrkoBa indpopmamnist:

IloBHe HafIMeHyBaHHH IOPUIHUYHOL OCOOM: 3anopisbKuil AepKaBHUI MeuKO-(hapMaleBTUIHUI

yHiBEpCUTET

Kopg 3a €IPIIOY: 45030873

Micuesﬂaxon)KeHHﬂ: p-T MaskoBCBKOTO, 6y1I. 26, 3anopixoks, 3anopispkuii p-H., 69035, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpasitiHHS:

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KanamHikoB AHnpi#i BanepifioBuy

2. Andrii V. Kalashnikov

KBasidikamis: n.men.n., npodecop, 14.01.21
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [lepkaBHa yCTaHOBA "[HCTUTYT TPABMATOJIONIT Ta OpTonesii

HanjonanbHoi akagemii MegUYHMX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoaKeHHS: ByJ1. BysnbBapHO-KyzpsBcebka, 6ya. 27, Kuis, 01054, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis MEUYHNX HAyK YKpaiHK

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. byp'sHoB OsekcaHIp AHATOIINOBUY

2. Oleksandr A. Burianiv

KBasidikamis: n.men.n., npodecop, 14.01.21
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0C00H: HanionanbHuit Meuanmii yHiBepeutet imeni O. O.

Boromosbius

Kopg 3a €IPIIOY: 02010787

Micue3HaxoaKeHHS: oysnbBap Tapaca llleByenka, 6yz. 13, Kuis, 01601, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepCTBO OXOPOHM 3/10POB sl YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. 3asipauit [rop Muxaitsosud

2. IThor M. Zazirniy

KBasigikanis: n.men.n., npodecop, 14.01.21
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHu#1 yHIBEPCUTET OXOPOHU 3710POB'st YKpaiHu iMeHi
I1. JI. Hlynnka

Kopg 3a €IPIIOY: 01896702

Micue3HaxoaKeHHS: ByJI. [lJoporoxuiipka, oyz. 9, Kuis, 04112, Vkpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepcTBO 0XOpPOHM 31,0pOB st YKpaiHu

InenTudikarop ROR:

Penensentu

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. Koxxem'saka Makcum OsieKcaHIpOBUY

2. Maksym O. Kozhemiaka

KBasigikamis: k.men.u., gou., 14.01.21
Imentudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmalist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: 3anopisbkuii iep>kaBHUI MeIUKO-(apMaIeBTUIHUT

yHiBEpCHUTET

Kopg 3a €IPIIOY: 45030873



Micue3HaxoaKeHHS: np-T MaskoBcbKoro, 6y, 26, 3anopixoks, 3anopisbkuii p-H., 69035, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpasiiHHS:

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

[Tepuos Bosmogumup [BaHOBUY

[Tepuos Bonogymup IBaHOBUY

TkaueHko Okcana BosogumupiBHa

VKpIHTEI

FOpuenko TetsiHa AHaTOJiiBHA



