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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€Ha KOMIIJIEKCHOMY JOCJIIPKEHHIO 6i0TeXHOJIONYHMX OCHOB CTBOPEHHS
iHHOBaLiIHOTO 3aCc00y 1J1s1 CTUMYJIALIL pereHepatlii MKipy - reJito Ha OCHOBI pEKOMOIHAaHTHOIO aHaJIOTy rernapyH-
3B'I3yBaJIbHOTO enifiepMasnbHoro ¢pakropa pocty jogunu (thHB-EGF). AkTyasnbHiCTh TEMU 3yMOBJIEHA
HEeOOXiIHICTIO po3p0o0KYU e(PEeKTUBHYUX i 6€3MeYHUX IPenapaTiB IJ1sl JiKyBaHHS OIIKOBUX Ta {HIINX PAaHOBUX
VIIKO/>K€Hb, a TAKOX [1ePCIEKTUBHICTb BUKOPHCTAaHHS peKOMOIHAHTHUX (PaKTOPiB POCTY y pereHepaTUBHIN
MeaMIMHi. Y pob0Ti CUCTEMATHU30BAHO Cy4YacHi HAYKOBi JaHi 010 CTPYKTYPH, (Pi3MKO-XiMiYHUX BIACTUBOCTEM i
MexaHi3MiB 6iosioriunoi aii HB-EGF. [Toka3aHo 110ro KJII040BY POJib y CTUMYJIALIT ipostidepalii KiTyH, aHrioreHesi
Ta peryJssuii pernapaTUBHUX IIPOLIECIB, 10 OOIPYHTOBYE AOLIIbHICTh BUKOPUCTAHHS 1bOTrO (pakTopa y CKiiami



JlikapchbKuX 3ac06iB. [IpoaHanizoBaHO Cy4acHi MigXo4u 10 LOCTAaBKU 6i0JIOTiYHO aKTUBHUX MOJIEKYJ Y TKAHUHU,
cepep SIKUX OOI'PYHTOBAHO BUbGip resieBoi GopMu K ONTUMAJIBHOI 17151 MICLI€BOTO 3aCTOCYBaHHS 3aBISKH
3a6€e31e4eHHIO JIOKAJIbHOI fii, KOHTPOJIbOBAHOTO BUBILJILHEHHS Ta CTBOPEHHSI CIIPUSITIMBOTO MiKpOCEpeI0BUIIA /1151
3aroeHHs. EkcriepruMeHTaIbHa YaCTYHA BKIIIOYAIa OTPUMaHHS peKkoMbinaHTHOrO 6inka thHB-EGF y
npokapiotuyHin cuctemi ekcripecii Escherichia coli, fioro ounienss ta ninTsepaskeHHs CTPYKTYPH i YUCTOTH 3
BHUKOPHCTaHHSIM CYYaCHUX aHAJIITUYHUX MeTOJiB. DYHKIIOHAJIbHY aKTUBHICTh 6ijIKa OLiHIOBAJIM 32 3[JaTHICTIO
CTHMYJIIOBATU Nposidepalito ¢pibpo6sacTiB i B3aeMOAISITU 3 FelIapMHOM. BCTaHOBIIEHO, 110 OTpUMaHUI 6i710K
36epirae 6i0JI0riYHy aKTUBHICTD i He TIPOsIBIIsie TUTOTOKCUYHOI Aii Ha KIIITUHU. Y TpoLeci LOCTiIpKeHHsI pO3pO0JIeHO
CKJIaJ| i TEeXHOJIOTiI0 BUTOTOBJIEHHS I'eJIio [1JIs1 30BHIIIHbOTO 3aCTOCyBaHHS. ONTUMAJIbHUI CKJIaT, 3abe3neyye
HaJlexHi Qi3nKo-xiMiuHi, peosioriuHi Ta 6iodapmaleBTUYHI XapaKTEePUCTUKY MIpenapary. 3aipoloHOBAHO MifX0oAu
IO CTaH[apTH3allii reJio BiANOBIgHO N0 Cy4acHUX (hapMaKONENHMX BUMOT, BKJIIOUAl0YU METOIA KOHTPOJIIO SIKOCTI,
BU3HA4YEHHS BMiCTy aKTMBHOI PEUYOBUHM, IOMILIOK, MiKpO6iOIOTiyHOI UncTOTH Ta cTabinbHOCTI. IlinTBEpIKeHO
BiITBOPIOBaHICTh T€XHOJIOTIYHOTO MPOLECY Ta CTabiIbHICTh OCHOBHUX [TOKAa3HUKIB IIpenapary. Y LOKJIiHIYHUX
IOCJIiI)KEHHSIX BCTAHOBJIEHO BiZICYTHICTh IMTOTOKCUYHOI, alloNTUYHOI Ta HeKpoTH4HOi fii rThHB-EGF y po6ounx
KOHIIEHTpAllisiX, @ TAKOX MiATBEPIKEHO CTUMYJIALLO Npostidpepalii KJIiTHH, 10 CBiAYNUTDL PO MOTO 6i0CYMiCHICTB.
JocimkeHHs in vivo IPOJeMOHCTPYBaJIU BiZICYyTHICTh IOIPa3HIOBAIbHOI Ta CEHCHO1i3yI0u0i Iii resto nmpu
MicLleBOMY 3acTocyBaHHi. Ha Mopesti XiMi4HOro oMKy BCTAaHOBJIEHO BUPaKEHMI PaHO3aroloBajIbHUM e(eKT
Ipernapary, 10 [POsBIISAETLCA Y IPMCKOPEHHI 3MEHIIEHH IIJIOILi paHM, CKOPOYEHHI TEPMIHIB peemniTesizanii Ta
aKTuBizalii GOpMyBaHHS IpaHyJISALiAHOI TKAHMHU. ['iCTOIOTYHMI aHai3 MiATBEPAUB MOKPALIEHHS BiJHOBJIEHHS
CTPYKTYPHOI OpraHisalii mKipu Ta 3HMKEHHS 3allajbHUX NpoleciB. OTpUMaHi pe3ybTaTi JOBOMSTD, 10
pospobinenuii reab Ha ocHOBi rhHB-EGF e 6iocymicHUM, 6€3l1eYHMM Ta €(PEKTUBHUM 3aCOO0M 1711 CTUMYJISILIT
pereHepaltii TkKaHuH. [I[pakTyHe 3Ha4YE€HHS POOOTH TOJISITAa€E Y HAYKOBOMY OOGI'PYHTYBaHHI Ta €KCIIePUMEHTAJIbHOMY
IiATBEpAKEeHHI MOXKJIMBOCTI CTBOPEHHS iHHOBaliiiHOrO 6iodapMaleBTUIHOro Mperapary AJ1s JliKyBaHHS OIliKOBUX,
nicasionepauifiHuX i TpaBMaTUYHUX YHIKOJKEHb WKipU. Pe3yibTaty JOCiIKeHHs MOXYTb OyTU BUKOPUCTAaHi pu
PO3po61ii HOBUX JIKapChKUX 3aC006iB HA OCHOBI pEKOMOIHAHTHUX OiJIKiB i BIOCKOHAJIEHHI MiAXOMiB 10 OL[iHKY iX

0€31e4HOCTi Ta €PEKTUBHOCTI.

2. The dissertation is devoted to a comprehensive study of the biotechnological foundations for the development
of an innovative agent for stimulating skin regeneration, a gel based on a recombinant analogue of the human
heparin-binding epidermal growth factor (thHB-EGF). The relevance of the topic is o6ycnosnena the need to
develop effective and safe preparations for the treatment of burn and other wound injuries, as well as the
promising use of recombinant growth factors in regenerative medicine. The work systematizes current scientific
data on the structure, physicochemical properties, and mechanisms of biological activity of HB-EGF. Its key role in
stimulating cell proliferation, angiogenesis, and regulation of reparative processes is demonstrated, which
substantiates the feasibility of using this factor in medicinal products. Modern approaches to the delivery of
biologically active molecules into tissues are analyzed, among which the gel form is justified as optimal for topical
application due to its ability to ensure localized action, controlled release, and the formation of a favorable
microenvironment for wound healing. The experimental part included the production of recombinant rhHB-EGF
protein in a prokaryotic expression system using Escherichia coli, its purification, and confirmation of structure
and purity using modern analytical methods. The functional activity of the protein was assessed by its ability to
stimulate fibroblast proliferation and interact with heparin. It was established that the obtained protein retains
biological activity and does not exhibit cytotoxic effects on cells. During the study, the composition and
technology for producing a gel for topical application were developed. The optimal composition provides
appropriate physicochemical, rheological, and biopharmaceutical characteristics of the preparation. Approaches to
gel standardization in accordance with modern pharmacopoeial requirements were proposed, including quality
control methods, determination of the active substance content, impurities, microbiological purity, and stability.
The reproducibility of the technological process and stability of the main parameters of the preparation were
confirmed. Preclinical studies demonstrated the absence of cytotoxic, apoptotic, and necrotic effects of rhHB-EGF
at working concentrations, as well as stimulation of cell proliferation, indicating its biocompatibility. In vivo studies



showed no irritant or sensitizing effects of the gel upon topical application. In a model of chemical burn, a
pronounced wound-healing effect was observed, manifested by accelerated reduction of wound area, shortened
re-epithelialization time, and enhanced formation of granulation tissue. Histological analysis confirmed improved
restoration of skin structure and reduction of inflammatory processes. The obtained results demonstrate that the
developed rhHB-EGF-based gel is a biocompatible, safe, and effective agent for stimulating tissue regeneration.
The practical significance of the work lies in the scientific substantiation and experimental confirmation of the
possibility of creating an innovative biopharmaceutical preparation for the treatment of burn, postoperative, and
traumatic skin injuries. The results can be used in the development of new medicinal products based on
recombinant proteins and in improving approaches to the assessment of their safety and efficacy.
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