O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0823U101909
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 20-12-2023

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITonnaBebka Kapostina CepriiBHa

2. Karolina S. Poplavska

KBasigikamis: 14.01.21

InenTudikarop ORCID ID: 0000-0002-9838-1651

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi CHIELiaIbHOCTI: 222
Ha3zBa HayKoBOi creniajJibHOCTI: Menuuuna

T'asy3p / rasysi 3HaHB. 0XOpOHA 3710POB's

OCBiTHbo—HayKOBa nmporpama 3i CreniajgbHOCTI: OI1 22720 TpaBMaTOJIOTis Ta OPTONEis

JaTa 3axHCTy: 20-02-2024

CnenianbHICTB 32 OCBITOIO: sikapchka cripaBa

Micue po6oTH 34,00yBaya: JlepkasHa ycTaHoBa "[HCTUTYT TpaBMAaToJIOTii Ta opronenii HanjonanbHoi akazgemii

MeJUYHYX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoaKeHHS: ByJ1. BynbBapHO-KynpsiBeeka, 6yz. 27, Kuis, 01054, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: HaujoHanbHa akaieMis MEIMYHUX HayK YKpaiHu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaai3oBaHOi BY€HOI pagu):. [1d 26.606.001

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHa yCTaHOBA "[HCTUTYT TPABMATOJIOTI] Ta OpToneii

HaujonanbHoi akagemii MEOUYHMX HAyK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoO KeHHS: By ByabBapHO-Kyapsiscbka, 6y, 27, Kuis, 01054, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: HaujonanbHa akazieMis MEIMYHUX HAyK YKpaiHu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: [lepkaBHa ycTaHOBA "[HCTUTYT NATOJIOTii Xpe6Ta Ta Cyrio6is
imeni npodecopa M. I. CuteHka HanioHanbHOI akafieMii MeIMUHUX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012214

Micue3HaxoaKeHHS: By [Tymkinceka, 6yz. 80, Xapkis, XapKiBcbkuil p-H., 61024, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis MEOUYHMX HAyK YKpaiHK

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koy TeMaTHYHHX PYOPHK: 76.29.41

Tema guceprauii:
1. KanbuifidocdatHi eMeHTH 1715 IIJIACTUKY TOPOKHUHHUX e PeKTiB KiCTKOBOI TKAHUHU (EKCIIepUMEHTAJIbHE

TIOCTIiTKEHHST)

2. Calcium phosphate cements for plasticity of cavity defects of bone tissue (experimental study)

Pedepar:

1. 1. Po6oTa 6a3yeTbCsl Ha €KCIIEPUMEHTANILHUX AOCTiIKeHHsIX. [[poaHani30BaHO iCTOPil0 PO3BUTKY KiCTKOBO]
TPaHCIIJIaHTALlil Ta aCMIeKTU BUKOPUCTAHHS Cy4acHUX MaTepiasiB [ IJIaCTUKY OPOXHUHHUX Je@eKTiB KiCTKOBO]
TKaHUHU. B eKcliepuMeHTalIbHOMY JOCJiIPKEHHI BUBHAYEHO Ta [TOPIBHSIHO OKPEMIi XapaKTepPUCTUKHU OJIOKIB
KasnbLiipocaTHux LemeHTiB ABox BuAis: rpymna I - oTK®, rpyna I 0TK® nocunenuit ror4acTuMu KpucTaaamMu
rigpokcuanatury (I'A). [IpoBesneHi focinKeHHs M0Ka3ay, M0 IIEPBUHHA MIIJHICTh y CyXOMY BUIJISZ] IOPIBHIOBAaHUX
LIeMEHTIB BiJJpi3HS€TbCS HA KOPUCTD LIEMEHTY i3 BMiCTOM TifpoKcHanarury, i ckaagae (15,41+1,93) MIla npotu
(10,57+1,67) MIla neMeHTy 6€3 rifpOKCHUANaTUTy. 3 METOI0 JOCIiIP)KEHHS 3MiH Y BJIaCTUBOCTSIX, Ta 33151
BiZoOpaskeHHS AMHAMIKY Aerpaalii Buine3asHaueHoro Marepiaiy in vivo, 6yJio mpoBeieHO AOCHiIpKeHHS MIIJHOCTI

Ta ONTUYHOI MiJIBHOCT] CTErHOBUX KiCTOK I1ypiB MicJs 3ar10BHEHHS AedeKTiB KiCTKOBOI TKAHMHU IIJIACTUYHUMU



MaTepiasaMu Ha OCHOBI TpukanbliipocdaTy B AuHaMILi, Ha cTpoKax 1, 2 Ta 3 Mics1i Micys onepaTuBHOTO
BTpy4aHHs. EKcriepuMeHT BUKOHaHO Ha 20 y1abopaTOpHUX Iypax-caMisix (Bik 6-7 mic., maca Tisna 280-400 r)
nonyJsiuii ekcriepuMmeHTanbHo-6i0s0rivHoiI KiaiHiky Y «IITXC im. npod. M.I. Cutenka HAMHY», B niBa etanu. lllypu
OyJsii po3MoAisnieHi Ha 2 rpynu gociigkeHHs (1o 10 1a60paTOpHUX TBAPUH Y KOXKHI) BiITIOBIIHO 10 BUAY KiCTKOBUX
LIEMEHTIB, IKUMU OYJIM 3alIOBHEHI ITY4YHi Ae(eKTU CTErHOBUX KiCTOK. [1icjIsl 4Ooro Ha nepuomy eTarli 3a J0IIOMOT 010
PEHTI€HOMETPUYHOI0 METOY AOCJIIPKyBajacsl ONTUYHA 1iJIbHICTbh KiCTKOBOI TKAHUHHU MicJis 3aMilieHHs ii nedexTy
KiCTKOBUMM LieMeHTaMu Ha ocHOBi TK® y TepmiHi 1, 2 Ta 3 Mics1Lii nicsist onepaTuBHOro BTpy4YaHHs. Y pe3yJbTarTi
IIPOBEIEHOTO €KCIIEPUMEHTY NOBELEHO, 1O IPY LOLABAHHI IIEBHOI KOHLEHTPALll apMYyI0UNX 4aCTUHOK ['A,
IOCJIiIKYBaHUM KiCTKOBUM LIeMEHT, 6e3 BTpaTy 6i0iHTYKTUBHUX BJIaCTUBOCTEN, HabyBae Oibll BUTITHUX
XapaKTEePUCTUK MILJHOCTI Ta MPY>KHOCTI HA CTUCKAHHA, B IIOPIBHAHHI i3 emeHTOoM | rpynu. ONTU4YHA IIiJIBHICTD
OIIE€POBAHOI KiCTKM y TBAPUH B 000X TPYyIax YIPOAOBK €KCIIEPUMEHTY IIOCTYIIOBO 3MiHIOBajIa CBOi IIOKa3HUKMU Bifl
(92+8) ox. mo (101+7) ox. B rpymi 3 0TK® Ta Big (92+5) ox. no (113+7) ox. B rpyni 3 dTK® + I'A. Takum YMHOM, OTPUMaHi
Pe3yJIbTaTU JOBOASTh HASIBHICTh I1epedyl0BY LOCIIIPKyBAaHOTO KiCTKOBOTO LIEMEHTY B MaTepiaJl, IiJIbHICTb SIKOTO
IOPiBHIOE KiCTKOBIil TKAHMHI . BUBYEHO BJIaCTUBOCTI, €TANHICTb Ta AUHAMIKY MOPQOJIOriYHMX 3MiH CTETHOBUX
KiCTOK IIypiB, micss iMmanTauii B e eKT y AucTaabHOMy MeTa@isi 1BOX BUAiB LEMEHTIB HA OCHOBI
meTtactabinpHoro oooTK®. ExcriepuMeHTaIbHO TOBEIEHO, 1110 061 Ba MaTepianu € 6i0pe30pOTUBHUMU — IIOCTYIIOBO
3aMillyI0ThCs KiCTKOBOIO TKaHMHOI0. JlocimpKyBaHi Kanblili-pocdatHi ieMeHTH, TBepaa (aza SIKUX CKIaLa€eThCs 3 00~
TK® a60 oo-TK®, apmoBaHOro ro4acTuMu Kprcranamu A, € 6i0cyMiCHMMY, MalOTh OCTEOIHAYKYTUBHI I
OCTEOKOHIYKTUBHI sIKOCTi. HacTynmHU# po3zis po60TH NPUCBIYEHUI KOMITIOTEPHOMY MOJIEIIOBAaHHIO 3MiHU
HalpyXeHo-1e(OPMOBAHOI0 CTaHy CUCTEMHU «Ta3-€HIONPOTe3». B peaynbTati NpoBeeHoro JOCiIKeHHs
BM3HAUEHO, L0 HASBHICTb NIOPOSKHUHHOIO Ae(EeKTY BEPXHbOI CTIHKU KyJIbLIOBOI 3allaluHY IPU3BOIUTD [0
MiABUILEHHS PiBHS HAIIPy>KeHb Y BCiX KOHTPOJIPHUX TOYKax Mozesli. MeToioM CKiHYeHUX eJIeMEeHTIB OOI PYHTOBAHO
MOXJIMBICTb 6ioZierpaylounx [eMeHTiB 3 METOIO 3a[I0BHEHHSI [IOPOXKHUHHUX AedeKTiB, a TOBeIeHO 1O Lie
HaOJIMKye NOKa3HUKY HaIlpy)KeHb B KyJIbLIOBIl 3aMainHi 4o piBHS Mopesi 6e3 fedeKTy, CTBOPIOI0YY YMOBHU 10
(pOopMyBaHHSI IOBHOLIIHHOTO KOHTAKTy Ha MEXi eHJIONIPOTe3 /KiCTKOBA TKaHMHA. BUXO[4M 3 BJIaCHOTO IOCBIify Ta
Pe3yJIbTaTiB eKCIIePUMEHTAIbHUX OCIiIP)KeHb BU3HAYEHO XapaKTEePUCTUKY, COOPMYJILOBAHO METOAUKY

3aMillleHHs], Ta OOIPYHTOBAHO MOXUIMBICTb BUKOPUCTaHHS BUIIe3a3HaY€HOT0 MaTepialy B KIIiHIYHMI TPaKTHUL.

2. Main research results. The work is based on experimental research. The history of the development of bone
transplantation and aspects of the use of modern materials for the plasticity of cavity defects of bone tissue are
analyzed. In the experimental study, separate characteristics of calcium phosphate cement blocks of two types
were determined and compared: group I - oTCF, group II oTCF reinforced with needle crystals of hydroxyapatite
(HA). The conducted studies showed that the primary dry strength of the compared cements differs in favor of
cement with hydroxyapatite content, and is (15.41+1.93) MPa against (10.57+1.67) MPa of cement without
hydroxyapatite. In order to study the changes in properties and to reflect the dynamics of degradation of the
above-mentioned material in vivo, a study of the strength and optical density of rat femurs was conducted after
filling bone tissue defects with plastic materials based on tricalcium phosphate in dynamics, at 1, 2 and 3 months
after surgery intervention. The experiment was performed on 20 male laboratory rats (age 6-7 months, body
weight 280-400 g) of the population of the experimental biological clinic of the State University "IPHS named after
Prof. E. Sitenka NAMNU", in two stages. Rats were divided into 2 study groups (10 laboratory animals in each)
according to the type of bone cement used to fill the artificial femoral defects. After that, at the first stage, the
optical density of bone tissue was examined using the radiometric method after replacing its defect with TCF-
based bone cements 1, 2, and 3 months after surgery.As a result of the experiment, it was proved that when a
certain concentration of HA reinforcing particles is added, the studied bone cement, without losing its biointuitive
properties, acquires more favorable characteristics of strength and compressive elasticity, compared to group I
cement. The optical density of the operated bone in animals in both groups during the experiment gradually
changed its indicators from (92+8) units. to (101+7) units. in the group with oTCF and from (92+5) units. to (113+7)
units. in the group with oTKF + HA. Thus, the obtained results prove the existence of reconstruction of the studied
bone cement into a material whose density is equal to bone tissue. The properties, stages, and dynamics of



morphological changes in rat femurs after implantation into a defect in the distal metaphysis of two types of
cements based on metastable oooTCF were studied. It has been experimentally proven that both materials are
bioresorbable — they are gradually replaced by bone tissue. The studied calcium-phosphate cements, the solid
phase of which consists of oo-TCF or oo-TCF reinforced with needle-like HA crystals, are biocompatible, have
osteoinductive and osteoconductive qualities. The next section of the work is devoted to computer modeling of
changes in the stress-strain state of the "pelvis-endoprosthesis" system. As a result of the conducted research, it
was determined that the presence of a cavity defect in the upper wall of the acetabulum leads to an increase in the
stress level at all control points of the model.Using the finite element method, the possibility of biodegradable
cements to fill cavity defects was substantiated, and it was proven that this brings the stress indicators in the
acetabulum closer to the level of the model without a defect, creating conditions for the formation of a full-fledged
contact at the endoprosthesis /bone tissue interface. Based on own experience and the results of experimental
studies, the characteristics were determined, the method of substitution was formulated, and the possibility of
using the above-mentioned material in clinical practice was substantiated.
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Micue3HaxoaKeHHS: ByJ1. BysnibBapHO-KynpsiBeeka, 6ya. 27, Kuis, 01054, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: HanjonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. T'epacumenko Cepriit IBaHOBUY

2. Serhiy I. Herasymenko

KBasidikamis: n.men.H., npodecop, 14.01.21
InenTudikarop ORCID ID: 0000-0002-6378-1196
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBa "THCTUTYT TPaBMATOJIOTIi Ta OpTONEji

HanjjonanbHoi akagemii MeguYHNX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoaKeHHS: ByJ1. BysnibBapHO-KynpsiBeeka, 6yn. 27, Kuis, 01054, Ykpaina
dopma BiracHOCTI: JlepxasHa

C(l)epa yIIpaBJIiHHﬂ: HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI T'atiko I'eopriit BacniboBuy
TOJIOBH pagu

BaacHe IlpizBume Im's ITo-6aTbKOBI T'aiiko I'eopriit Bacumbosuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY [Tanyenko Jlecs MuxaiiniBHa

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




