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BUKOPMCTAHHS Y KapHioXipyprii
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Pedepar:

1. Ha cborogHi B CBiTi MPOBOAUTLCS 6J1M3bKO 275 TUC. XipypriyHUX omnepalliil Ha pik 3 iMIyiaHTauii IpoTesiB
CeplLeBOro KJaraHa sIK MeXaHi4HOoro, Tak i 6iojyioriuHoro noxomxkeHHs. OJHaK iX BUKOPUCTAHHS Ma€ HU3KY

HEJI0JIKIB, TaKUX SIK PU3UK TPOMO0eM60Jlii, TOTpebda B OBIUHINM aHTUKOATYJISILiHIN Teparlii (MexaHiyHi mporesn),

HEJIOBrOBi4HICTb i HEOOXiIHICTb 3aMiHM NIpOTe3a (610710TiuHi). AJIPTEPHATUBOIO BUCTYNAIOTh 6i0iMIIJIAaHTH, CTBOPEHI



Ha OCHOBI KCEHOTKaHUH (HAIPUKJIaZ, KOHEN, CBUHEN, BEJIMKOI poraroi xynoou (BPX)), mo 3a cBoiM1 MexXaHIiYHUMU
Ta 6i0JIONYHUMU BIACTUBOCTSIMU OJIN3BKI 10 TKAHWH OpPraHi3aMy JIIOAWHU. IMIIJIaHTaTH, CTBOPEHI Ha OCHOBI
[103aKJIiITHHHOTO MaTPUKCY, OYMILEHOrO Bifl KJIITUH LUISIXOM Jelesosspusalii (bioiHxxeHepHoi TpaHcdopMaliii)
TKaHVHM, BCE 4acCTillle BAKOPUCTOBYIOTbCSI B PEKOHCTPYKTUBHIN Ta pereHepaTUBHii MeIULUHI, OCKIJIbKU
320€3Me4yI0Th PEIOIyJISLii0 BJACHUMHU KJIITHHAMU PELUITiEHTa, IIBUAKE 3pOCTaHHS Ta BinHOBIeHHS. KpiM ToTO,
TaKi 6i0iMIJIaHTY BBa)KalOTbCSl MEHII CXUJIBHUMU 10 Kasybluudikalii Ta 3a6e3neuyroTs ifeanbHi reMoguHaMivyHi
rnapameTpu. 3a CBOiMU 6iOMeXaHiYHUMU BIACTUBOCTSIMU MO3AKITITUHHUI MaTPUKC MaJlo Bipi3HSIETHCS Bif, BlIacHe
nepukapiajabHOI TKAHUHU 1 TOMY MiAXOAUTH [JIs1 BAKOPUCTAHHS DU 3aMiHi CEPLEBUX KJIAlaHiB y OPOCIMX i
KOPEKIii BPOJI>KEHUX BaJl CEPLs y AiTeil. Ha eBponencbkomMy I aMepUKaHCBKOMY PUHKAX MPECTaBIEHI KOMEPIiliHi
KCEHOTPAHCIUJIAHTATU [1JIg KapAioxipyprii, AeLetospu30BaHi 3a pisHUMU MeToguKkamu. OJIHaK iCHye HU3Ka
(paKTOPiB, 0 OOMEXKYIOTh iX 3aCTOCYBaHH4. [lo-nepiie, METOIUKY iX BUTOTOBJIEHHS 3[1€6i1b1I0r0 NIepe0adanTh
BUKOPUCTaHHS UUTOTOKCUYHMX aJbJETiliB, [0 MOXKE B OVHUYHUX BUIIAIKaX BUKJIMKATU BiITOPTHEHHS
TpaHCIIJIaHTaTa. B Tol e yac 6e3raTapoBi MaTPUKCU 3POCTAIOTh Y BapTOCTi B 3-4 pa3u. KpiM eKoOHOMiYHO]
CKJIaJIOBOi, BAKJIMBUM aCIIEKTOM € IOBrOTPUBAJICTh cepTUdiKalii 3aKopAoHHOI MeYHOi TpoayKuii B YKpaiHi, 1o
0CO6JIMBO YCKIIAAHEHO Mif] Yac emifeMioIoriyHuX 06MesKeHb i BOEHHOTO CTaHy. 3 OIJIsly Ha TOCTPY IOTpedy
MEeIMIVHY B SIKiCHOMY 6i0JIOriYHOMY MaTepiasi BITYM3HSIHMMU HayKOBLISIMU OyJia po3pobieHa yHiKaabHa METOANKA
IeLesonsapu3alii TRaHMHHOMOIM(IKOBaHOTO MaTpUKCy nepukapaa BPX, mo Bxe ycrniniHo npoiuia crajiio
OOKJIiHIYHMX gocaigkeHb. OfHaK 11 NoAanboi ceprudikalii IpoayKTy OCTaNo 3aBIAHHS B HaJlarO>)KeHHI
€KOHOMIYHO BUTiTHOTO BUPOOGHUIITBA i3 TOTPUMAHHSIM CTaHAPTIB i 3aKOHOJIaBYMX BUMOT. Y TOI1 )Xe yac noTpebye
MOJAJIBIIOrO NOCTiIKEHHSI BIUTMB cTepuiIisalii Ta siodinizallii Ha B1aCTUBOCTI HOBOCTBOPEHUX TPAHCIIJIAHTATIB, 1[0
i BU3Hauae aKTyaJIbHICTb BUBHAYEHHS ONTMMAJIBHUX [TAapPaMETPiB TEXHOJIOT, azike i crepuinisalis, i modginisaris
MOXYTb CYTT€BO BIIJIMBATU Ha CTabiIbHICTh TKAHVHU. TaKMM YMHOM, aKTyaJIbHICTb IIbOTO JOCJIIKEHHS 00yMOBJIEHA
HEeOOXiJIHICTIO ONITUMIi3yBaTy IapaMeTpy IIPoLiecy BUPOOHUIITBA TKAHNHHOMOM(DIKOBAHOI'O MAaTPUKCY Ta
3a0€31e4YuTH JOBrOTpUBase 36epiraHHs NpoAyKTy 6e3 BTpaTi QyHKIiOHaIbHUX 0co6anBocTell. CTBOPEHHS
VHiKaJIbHOI TEXHOJIOTIYHOI KapTH BUPOOHMLITBA JACTh 3MOT'y CepTUQiKyBaT BUPiO MEIUYHOrO IPHU3HAYEHHS |
IPULIBUAMINATE NIPOLEC 0r0 3aCTOCYBAHHS B KapAioXipypriuHiil npakTuli. MeTo po6oTu 6ys10 O6IPYHTYBaHHS
OioiH>)KeHepHUX MiXOIiB 10 ofiepsKaHHs J1iodini30BaHOr0 TKAHMHHOMOAU(IKOBAHOTO 6i0CYyMiCHOTO MaTpUKCY Ha
OCHOBI nepukapga BPX, npupaTtHoro AJ1s1 BUKOPUCTaHHS B KapAioXipyprii. [ly1 JOCSATHEHHS [IOCTaBIE€HOI METU
HeoO0XiIHO 6yJI0 pO3B’a3aTU Taki 3a/adi: 1) yJOCKOHAIUTH CXEMY OTPUMAaHHS TKAHUHHOMOAU(IKOBAHOTO MAaTPUKCY
i3 nepukappaa BPX Ha OCHOBI aHasi3y KpUTUYHUX TOYOK TEXHOJIOTII 17151 TOKPAIleHHS SIKiCHUX i TEXHIKO-
€KOHOMIYHMX XapaKTePHUCTHUK KCEHOT€HHOTO 6i0iMIIIaHTa; 2) yIOCKOHAIUTU CXEMY CTepulizallii
TKaHMHHOMO1(IKOBAHOTO MaTPUKCYy Ha OCHOBI nleprkapaa BPX; 3) po3pobutu TexHOJIOTiYHUI NPUIOM
3a6e3neyeHHs CTabiIbHOCTI TKAHUHHOMOZAM(pIKOBAaHOTO MaTPUKCY Ha OCHOBI nepukapza BPX 3a ymos
IOBrOTPUBAJIOro 36epiraHHs 3 BUKOPUCTaHHSIM TeXHOJIOTII siodinizalii; 4) po3pobuTu anapaTtypHy Ta TEXHOJIOTTYHY
CXE€MU BUPOOHUIITBA J1i0(]ili30BaHOr0 TKAHUHHOMOJM(PIKOBAaHOTO 6i0CYMiCHOIO MAaTPUKCY Ha OCHOBI IlepuKapza
BPX. Yniepie o6IpyHTOBaHO Ta PO3POOJIEHO allapaTypHy Ta TEXHOJIOTIYHY CXeMU OTPUMAaHHS JioQii30BaHOTO
TKaHUHHOMO1(IKOBAHOTO 6i0cyMiCcHOTO MaTpuKCy nepukapia BPX Ha 0CHOBI BUCOKOE(EKTUBHOTO METOLY
IeLeosapu3allii KceHoreHHoro 6iomarepialy, sika 3abe3nedye TEXHOJIOryHe Ta 6i0iHKeHepHe OCHAIeHHS
BMPOOHULITBA 6ioiMIIaHTa. Briepiie HayKoBO OGIPYHTOBAHO ¥ pO3pO6JIEHO aITOPUTM CTepulidalii Ta siodimnisarii
TKQaHMHHOMOJIM(PIKOBAaHOTO MAaTPUKCY 3i 30€peKeHHSIM apXiTEKTOHIKM KOJIareH-eJIaCTUHOBOTO KapKacy, 0 Jae

MO>XUJIMBICTb BUKOPUCTOBYBATH HOTO SIK 0i0iMIJIAaHT Y KapAioXipypridyHuil pakTUlli.

2. Around 275,000 surgical operations are performed worldwide each year for the implantation of heart valve
prostheses, both mechanical and biological. However, their use has several drawbacks, such as the risk of
thromboembolism, the need for lifelong anticoagulant therapy (mechanical prostheses), short lifespan, and the
need for prosthesis replacement (biological prostheses). An alternative is bioimplants created based on xenotissues
(for example, horses, pigs, cattles), which have mechanical and biological properties similar to human tissue.
Implants, which are based on decellularized extracellular matrix tissue (bioengineering transformation), are
increasingly used in reconstructive and regenerative medicine since they ensure repopulation by the recipient's



own cells, rapid growth and regeneration. In addition, such bioimplants are considered less prone to calcification
and provide better hemodynamic parameters. With its biomechanical properties, the extracellular matrix differs
little from native pericardial tissue, making it suitable for replacing heart valves in adults and correcting congenital
heart defects in children. Commercial xenotransplants for cardiothoracic surgery, decellularized by various
methods, are available on the European and American markets. However, there are several factors that limit their
use. Firstly, the manufacturing methods mostly involve the use of cytotoxic aldehydes, which can, in rare cases,
cause rejection of the transplant. Additionally, the cost of glutaraldehyde-free matrices has increased three to four
times. Besides the economic component, an important aspect is the lengthy certification process of foreign
medical products in Ukraine, which is particularly complicated during epidemiological restrictions and a state of
war. According to the current urgent need for medicine for high-quality biological material, domestic scientists
have developed a unique method for decellularization of the tissue-modified matrix of the bovine pericardium,
which has already successfully passed the stage of preclinical trials. However, the aim for further certification of
the product is to establish an economically viable production process that complies with standards and legislative
requirements. At the same time, the impact of sterilization and lyophilization on the properties of newly created
transplants requires further research, which determines the relevance of defining optimal technology parameters,
as both sterilization and lyophilization can significantly affect tissue stability. Thus, the relevance of this research
is driven by the need to optimize the parameters of the tissue-modified matrix manufacturing process and ensure
long-term storage of the product without loss of functional features. Creating a unique technological roadmap for
manufacturing will allow certification of the medical device and speed up its use in cardiac surgical practice. The
aim of the work was to justify the bioengineering approaches to obtain a lyophilized tissue-modified biocompatible
matrix based on the pericardium of cattle suitable for use in cardio surgery. To achieve the goal, the following
tasks were necessary: 1. Improve the scheme for obtaining tissue-modified matrix from cattle pericardium based
on the analysis of critical points of the technology to improve the qualitative and techno-economic characteristics
of the xenogeneic bioimplant; 2. Improve the scheme for sterilization of tissue-modified matrix based on cattle
pericardium; 3. Develop a technological process to ensure the stability of the tissue-modified matrix based on
cattle pericardium under conditions of long-term storage using lyophilization technology; 4. Develop hardware
and technological schemes for the production of lyophilized tissue-modified biocompatible matrix based on cattle
pericardium. For the first time, the hardware and technological schemes for obtaining a lyophilized tissue-
modified biocompatible matrix of the cattle pericardium have been substantiated and developed based on a highly
effective method of decellularization of xenogenic biomaterial, which provides technological and bioengineering
equipment for the manufacturing of a bioimplant. For the first time, the algorithm for sterilization and
lyophilization of tissue-modified matrix while preserving the architecture of the collagen-elastin framework has
been scientifically substantiated and developed, which makes it possible to use it as a bioimplant in cardiovascular

surgery.
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JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu# TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHU IHCTUTYT iMeHi Irops Cikopcekoro”
Kog 3a €IPIIOY: 02070921
Micue3HaxoaKeHHS: npocnekT Bepecreiicekuii, 6yg. 37, Kuis, 03056, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOrO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi

OisIIBHOCTI

[lInukoB BnaguciaaB BareHTUHOBUY

[IlnukoB BrnanucnaB BaneHTUHOBUY

[Mlotkina HaTtanis BonogyumupiBHa

VKpIHTEI

FOpuenko Tetsana AHaTosiiBHA



