O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1IKOBHI HOMep: 0421U102454
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 28-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Muxannok Bacunvna BonogyumupiBaa

2. Mykhaliuk Vasylyna Volodymyrivna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIudp HayKoBOi creniaIbHOCTI: 03.00.04

HasBa HayKOBoOi ceniaJbHOCTI: Bioximis

Tany3sb / rasysi 3HaHb: He 3acTocoByeTbcs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jarta 3axHCTy: 27-04-2021

CrneniaJbHICTh 3a OCBITOIO: Giodisuka

Micue po6oTu 3m00yBaya: KomynasnbHuii 3akiaz JIbBiBCbKOI 0671acHOI pany "JIbBiBCbKE 061aCHE 610pO

Cy[0OBO-MEIUYHOI eKkcrepTusun”

Kog, 3a €IPIIOY: 01996616

Micue3HaxoaKeHHS: [Texapceka, 61, M. JIbBiB, JIbBiBCbKa 00151., 79010, YKpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepPCTBO 0XOPOHU 31,0pPOB'st YKpaiHu
Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleNiaai30BaHOi BY€HOI pagH): K 35.368.01

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: IHCTUTYT Giosorii TBapuu HaujoHnanbHoi akaziemii arpapHux

HayK YKpaiHu

Kopg 3a €IPIIOY: 30995014

Micue3HaxoaKeHHS: ByJ. Bacuns Cryca, 6yz. 38, M. JIbBiB, JIbBiBCbKa 06:1., 79034, YKpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: IncTUTYT Giosorii TBapuu HaujonanbHoi akaziemii arpapHux

HayK YKpaiHu

Kopg 3a €IPIIOY: 30995014

Micue3Haxoa KeHHS: By Bacuna Cryca, 6y, 38, m. JIbBiB, JIbBiBCbKa 0671, 79034, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PYyOPHK: 31.27.25

Tema gucepranii:
1. bioxiMiyHa xapakTepUCTHUKa KEPAaTUHIB Ta CTBOPEHMUX Ha ix OCHOBI MoJiesiell Giomarepiasis.

2. The biochemical characteristics of keratins and keratin-based models of biomaterial.

Pedepar:

1. Y puceprauiiiHi po60Ti NpecTaBlIeHO PE3yIbTaT ONTHUMI3allii €eKCTPaKLil KepaTHHIB BOBHSIHMX BOJIOKOH Pi3HOTO
THUITy Ta BOJIOCA JIIOJMHU [IJIs1 TIO[1aJIbIIOr0 3aCTOCYBAaHHS IUX NPOTEiHIB y 6iomeauyHi Ta 6ioiHkeHepii.
JocminxkeHo, Mo ONTUMaJIbHUMU YMOBAaMHU €KCTPAaKIii KepaTHHiB BOBHSIHUX BOJIOKOH € TeMIIEpaTypa B Jiana3oHi
50-60 °C, pH 8,5, TpuBamiicTs comobinizanii B Mmexkax 48-72 rox. HailiepeKTUBHIIINM BiHOBHUKOM [1JIsS1 €KCTPaKILii
KepaTUHIB BOBHU € AUTIOTPEITOJI, 17151 KEpaTHHIB BOJIOCA JIIOAUHU — HATPil0 MeTabicysbdiT. OOpobseHHS BOBHSIHUX
BOJIOKOH 3 i 5% pO34MHOM BiIHOBJIEHOT'O K€PATUHY MTOKPALLyBaJIo iX MilIHICTb i CLIpUsIIO 36ibLIeHHIO albda-

KEepaTo3M y CTPYKTYpi KepaTuHy. MakcumanbHa eeKTUBHICTb esiMiHalii ioHiB Cd2+ i Pb2+cnocrepiranacs B pasi



BUKOPUCTAHHS 6i0COPOEHTY Ha OCHOBI IIPOTEiHIB BOBHU, 00p06s1€HO0i HaTpilo 6icysbditom, 3a pH 6,0. [ToegHaHHS
IIPOTEIHOBOrO PO3YMHY 3 IJIiLEPOJIOM JJ151 BATOTOBJIEHHS MOJIMEPHUX IJTiBOK ITOKPAILy€e iX MEXaHi4Hi BJIACTUBOCTI.
JoBeneHo epeKTHBHICTb cTabisni3alji y1iBOK BOJSHOIO IIapolo, a iX 6i0CyMiCHICTb — y aicOpOLiliHOMY TeCTi 3
IIPOTE€IHAMU CUPOBATKHU KPOBI.

2. The aim of the study was to compare various methods for the extraction of keratins from wool and human hair,
their analysis, and creation of biomaterials of functional purpose on the basis of extracted proteins. We found that
the optimal conditions for the extraction of keratins from wool fibers of different types are the following: the
temperature in the range of 50-60 °C, pH 8.5, and the duration of solubilization of proteins in the range of 48-72
hours. The use of 2-mercaptoethanol and dithiothreitol as reducing agents significantly increased the efficiency of
keratin extraction from wool fibers, with the content of soluble protein in the extracts under conditions of using
dithiothreitol was twice as high as when using 2-mercaptoethanol. As a result of the extraction of human hair
proteins, it was found that the most effective reducing agent is sodium metabisulfite. The results of the
electrophoretic separation of keratins demonstrated that proteins of intermediate filaments (IF) of types I and II
and low molecular weight keratin-associated proteins (CAP) can be extracted from wool fibers under the effect of
different reducing agents. Similar bands of keratin were found in extracts from human hair under the use of
dithiothreitol. We obtained a slightly different electrophoregram of the protein extract using sodium metabisulfite.
In this case, we found only IF proteins. Such results may indicate either that this type of a reducing agent is not
suitable for the extraction of CAP of human hair or that it is needed to choose another type of electrophoretic
separation. The structure of the extracted keratins was confirmed by IR spectroscopy. We found that the use of 3%
aqueous solution of reduced keratin for the treatment of wool fibers increases the strength of wool fibers. No
changes in the fiber tone were discovered. The treatment with 3 and 5% protein solutions was accompanied by the
redistribution of keratoses in wool fibers towards an increase in the alpha fraction and a decrease in the
proportion of matrix proteins. The use of 3 and 5% aqueous solution of reduced keratin for the treatment of wool
fibers did not significantly affect the solubility of wool in 0.1 n NaOH solution and 4 n HCI, but the strength
increased as compared to the control. We found that the treatment of wool fibers, modified with hydrogen
peroxide, contributed to the improvement of the specific electrical conductivity of the fibers. The results of the
study of the adsorption properties of keratins indicate that the maximum efficiency of heavy metals elimination by
the biosorbent based on wool fibers was observed at pH 6.0 for both Cadmium ions and Lead ions. The best
sorption properties for Cadmium and Lead ions were discovered for wool fibers treated with sodium bisulfite. It
was found that under the same conditions of model experiments, the efficiency of adsorption of Lead ions by
biosorbents based on wool fibers is significantly higher than for Cadmium ions. When studying polymer films
based on human hair keratin, we found that the combination of a protein solution with glycerol improves their
mechanical properties and promotes surface homogeneity. Films made only from an aqueous solution of keratin
were brittle, and the structure of their surface was characterized by a pronounced relief, which was confirmed by
scanning electron microscopy. Serum protein adsorption test confirmed the biocompatibility of keratin films, so
they can be successfully used in tissue engineering. Thus, the studies made it possible to determine the optimal
parameters for the extraction of keratins from wool fibers and human hair, which provide maximum production of

regenerated protein.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
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ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. l'aBpunak BikTopis BacuiiBHa

2. Havrylyak Viktoriya Vasylivna

KBasigikamis: 03.00.04

InenTudikarop ORCHID ID: He 3actocoyerscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

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

1. CaBuyk Osnekciit MuKoIaioB1Y

2. Savchuk Oleksiy Mykolayovych

KBasmigikamis: 03.00.04

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:



InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. IOkano Bonogumup I'ni6oBry

2. Yukalo Volodymyr Hlibovych

KBasigikamis: 03.00.04

Imentudikarop ORCHID ID: He zacrocosyerscs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bypmacka Irop BacuiboBud

2. Vudmaska Igor Vasilyovich

KBasigikamis: 03.00.04

ImenTudikarop ORCHID ID: He zactocosyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Ickpa Pyciana fIpocnasiBHa

2. Iskra Ruslana Jaroslavovna

KBasigikamis: 03.00.04



InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

rOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOro0 Ha 3acigaHHi

BizmoBigasbHUM 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peeCcTpallilo HAayKOBOIi

OisSIIBHOCTI

Casnura IOpiit TapacoBuy

Casura IOpiit TapacoBuy

FOpuenko T.A.



