SLATAPCKA AKAJEMMS] HA HAVKMTE

CTAHOBHIUIE

ot nipod. a-p Buxkropus Butkoa Butkosa, MHCTUTYT 110 pu3uKa HA TBBPAOTO TSJIO

LJAxan. I'eopru Hamkakos®, bearapcka akageMus Ha HAyKUTE, YWIEH Ha HAYYHO JKypPU CBIJIACHO
sanosen Ha Jlupexropa Ha UE-BAH Ne P/1-09-152 ot 28.06.2024 .

BBPXY JUCEPTALMOHEH TPY/ 3a NpuaoOrBaHe Ha 00pa3oBaTeHATA H Hay4Ha CTelneH ,,JIOKTop™,

[Tpodecuonanuo vanpasnenue ,,4.1. ®u3nyecku HAyYKU , HAy4YHA CIELHUAJHOCT ,,Pu3KKa Ha
BBJIHOBUTE MPOLIECH '

ABTOp Ha auceptaumoHHus Tpya:. Jlunus [lnamenosa Anrenosa

Tema Ha guceprauuoHHus Tpya: ,,IlomoOpsiBaHe HA MeXaHKW3Ma Ha KJIETbYHATA NUHAMUKA
upe3 CeJIeKTHBHA MUKPO-, HAHOMOAU(PHUKALUS Ha
GHOMATEPUAIIH 3a MPUJIOKEHHE B ThBKAHHOTO UH)KEHEPCTBO

JTunust [InamenoBa AHrenosa e 3asbpiuniia buojornuyeckus daxynrer Ha CoduicKus

yHusepcutet ,,CB. Kimmment Oxpupcku” kato 0OakanaBep 1O MOJEKYJspHA OuoJyiorus H
Maructbp mno ouoxumus. Crexn mnonyyaBaHe Ha MarucTbpckata CH  00pa30oBaTEJIHO-
kpanudukannonHa crenen, npe3 2011 r. 3amousa pabora kato acucteHT B MHCTHTyTa IO
eJIeKTPOHHKA Ha bbarapckara akajgemMus Ha HayKWTe, KbASTO y4yacTBa B IIPOBEKAAHE HA
u3cjenBanus B obyactta Ha (IIyOpecLieHTHATa CIEKTPOCKONUsI HAa OHOJIOTMYHM TBKaHU U
nazepHa MoauduKanus Ha OMOCHBMECTHMH MaTepUasd 3a pa3paboTBaHe Ha TNPHIIOKEHHS B
TekaHHOoTO uHxeHepctBo. Ot 01.10.2020r. e 3aunmcieHa KaTrOo pPEAOBEH HOOKTOPAHT B
naboparopus ,,Henuuelna u BinaksHecta ontuka Ha ME-bAH, Hay4Ha cnenuanHoCT Dus3uka Ha
BBJIHOBUTE Mpouecu . Pe3yaTtaTuTe OT Hay4YHOM3CJIENOBATEJICKATa MOEHHOCT Ha AaCHCTEHT
AHresnoBa ca mpeacTaBeHd B 42 Hay4yHH MyOJUKALUU C HEWHO ChaBTOPCTBO, 38 OT KOUTO Ca
nyGnaukyBaHu B MexayHaponnu usnanusi, pedepupanu B SCOPUS wu/mmu Web of Science
(WOS). JlucepTaHTKaTa yCIIEIIHO € PbKOBOAMIA MiIafexkku npoekT (2019-2020) ¢ HanuoHanHo
duHaHcupaHe M yyacTBa B  KOJIeKTUBHTe Ha 16 (meBer OT KOHUTO TEKYIIH )
HAYYHOH3CIIENOBATENICKH MPOEKTA ¢ HHCTUTYLHOHAIHO (2 — Me&XIyaKaaeMruieH OOMeH Ha bAH),
rHanuoHasiHo (13 — ®HH) u espomneiicko (1 — Xopuzont Eepona) puHaHcupaHe.

[IpencraBeHusT 3a CTAHOBHUILE OUCEPTALMOHEH TPyH HMa 3a LeJ H3CICABAHETO Ha
MEXaHM3MHUTE HA MHKDPO- M HAHOCTPYKTypupaHe Ha OuomnonuMepHH (KOmnpuHEH (GuOpouH,
MOJIMMJIEUHA KUCEHHA) KJIETHhYHH MATPUILH MOCPEACTBOM (DEMTOCEKYHIHO JIA3€PHO TPETHPAHE

3a MOJIydyaBaHe Ha OMOCHLBMECTHMH UHTep(eNcH 3a NPUIoKEeHHE B ThKaHHOTO MHI)KEHEPCTBO HA
MYCKYJHH H KOCTHH TBbKaHH. Pa3paboTBaHMAT HaydeH npobieM € OCOOEHO axTyajeH B
KOHTeKCTa Ha HalnmoHajHaTa CTpaTerds 3a pa3BUTHE HA HAy4yHUTEe u3ciensaHus B PemyOnuka
Buarapus 2017-2030, ¢cbriiaCHO KOSTO NPUOPUTETEH KOMIIOHEHT HA U3CJIE0BATEJICKATA IEeUHOCT
ca HAYYHONPHJIOXKHUTE W3CIIEOBAHUs, OTHACALIM C€ 10 3ApaBeTO, NPEBEHLUATa, pPaHHATA
UArHOCTUKA U Tepanus. JIuTepaTypHUAT MaTepuall, BbpXy KOHTO C€ OCHOBaBa AMCEPTALMATA,
obxpama 6:m30 500 m3rTounHuka. IIpencTaBeHHMAT 0030p HA JIMTEpaTypara OTpassBa H0OPO
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MO3HABaHE HA MPEOXOOHHUTE HU3CJEABAHHS B 00JIACTTAa HA THKAHHOTO MH)KEHEPCTBO H Jia3epHaTa
Moau(pUKaIUsl Ha OMOJIOTMYHHM MaTepualii, KOeTO II03BOJIIBa He caMO (POPMYJIMPAHETO Ha
KOPEKTHA MOCTAHOBKA HA M3CJIEABAHMATA M KOHKPETHH 3a[a4d 3a peajd3upaHe Ha MOCTaBEHATa
eJ, HO CBIO TaKka M KPUTHYEH aAHAJIW3 M HMHTEPIpEeTalus Ha MOCTHUIHATUTE OPUTHHAIHHU
PE3YJITATH U TAXHOTO 000OIIEeHNe B HAYYHUTE MIPUHOCH HA JUCEPTALIMOHHMS TPYA. 3a U3XOOHU
MaTEePHAJIA IIPH U3COTBIHETO HA BPEMEHHHU KJIETHUHU MATPHILIM B JUCEPTALIMSITA Ca M3MOJ3BAHU
Ba OMOCHBMECTHMH U OHOpa3rpagdMy MOJUMEpPA C MOAXOOSIIN MEXaHHYHH XapaKTEPUCTHKH,
CHHTETUYHHSAT — IMOJMMJIEUHA KHCEJIHHA U €CTECTBEHHUSIT — KONPUHEH (pUOPOUH, U3MOJI3BAHHU 32
MEQULIMHCKH IIPUJIOXKEHHUS], CHLOTBETHO B TBKAHHOTO MHJXKEHEPCTBO HAa KOCTHA TBHKAaH U
pereHepanusTa Ha MyCKYyJIHA ThKaH B OpraHu3Ma.

M306panata MeTOOMKA HA H3CJIeIBAaHE ChOTBETCTBA HA L[€JITA HA AUCEPTALUSATA U BKIIIOUYBA
B3aMMHOIOIILJIBAIIM CE, aKTYaJIHH U HOOpe Pa3BUTH €KCIEPUMEHTAJTHU TEXHUKU U TEOPETHYHH
nomxond. JIazepHo oOpaboTeHnTE BpEMEHHHU KJIEThYHM MATPULIM Ca W3CIeABaHu ¢ OoraT Habop
OT CBBPEMEHHH METOOHM 3a KAaueCTBEHO M KOJIMUECTBEHO OIpEeNesisiHE HAa MEXaHUYHHUTE H

buzuKkOXUMHUUHUTE UM CcBoMcTBA (Mopdojorus, XuapOhHUIHOCT, EJEMEHTEH CbCTaB) -—
PEHTIEHOCTPYKTYPEH aHaJIi3, CKaHUpalla eJISKTPOHHA M aTOMHO CHJIOBA MHUKPOCKOIICKH
TexHuKu, PamaHoBa u HH(ppayepBeHa CHEeKTpockonuss U Apyrud. llposenenure in Vvitro
NerpajalliOHHHA TECTOBE BBPXY KOHTPOJHHU U Ja3epHO MoauduuupaHu 00pasLy IO3BOJIIBAT 4
ce OLEHU CTaOMIHOCTTAa Ha OHOIMOJMMEPHUTE MATPULM 3a PA3IMYHU NEPUOAM HA KJIETHYHO
kyntuBupane. Mopdonorusita W OUHAMMKATA HAa KJIETKUTE (anxe3us, OpHEHTalus,
nponudepanusi, Murpaums, audepeHIUanus) ca  ONpefejeHd  upe3  OLEHKa  Ha
YKU3HECIIOCOOHOCTTA HA KJIETKUTE, (DhJIyOpeClieHTHA MUKPOCKONUSI HA aKTHHOBUTE LIMTOCKEJIETHH
MPEXKHU, METa0OIMTHATA KJIETHUYHA aKTUBHOCT B 3aBHCHUMOCT OT CyOcTpaTa (JIa3epHO TPETUPAHHU U
HeMoqu(DHULIMPAHU MATPULIH ).

OCHOBHUTE TIPUHOCH HAa JUCEPTALMOHHUS Tpyd ca o00O0OmEeHn B TMEeT TOYKH,
XapaKTepU3upaT Ce ChbC 3HAYMTEJIHA CTEMEeH Ha HOBOCT M [OKa3BaHe C HOBU CPENCTBA Ha
CBUIECTBEHH HOBH CTPAaHM B CBINECTBYBAlllM HAYyYHH M HAYUYHONPHJIOXKHU MNpPOOJIEeMH.
[TonyueHuTe pe3yaTaTtd OTOENsI3BaT METONOJIOTMYEH NPUHOC B OIPENESIIHETO Ha MPOTOKOJ 32

CUHTE3MPAaHE HAa OMONOJMMEPHH THHKU (UOpOUH-OA3MPAHU CIOEBE W MOJMMEPHU MATPULU OT
MOJUMJIEUHA KUCEJIUHA C KOHKPETHO MNPHJIOKEHHE B ThKAHHOTO UHIKEHEPCTBO HA MYCKYJIHH H
KOCTHU TbKaHWU. B pe3yiTaT Ha €KCIEPHMEHTAJIHOTO ONTHMH3MpPaHE Ha pPabOTHHUTE MapaMeTpu
Ha (hEMTOCEKYHIHOTO JIA3epHO JIbUYeHne (eHeprus, Opor UMITYJICH, CKOPOCT Ha CKaHUPaHe U JIp.),
e MOCTUTHATA MUKPO- U HaHOWepapXWyHa CTPYKTYPUPAHOCT Ha OMONMOJIMMEPHUTE MATPHULHU C
IpPEeLr3eH KOHTPOJI Ha NOPhO3HOCTTA, MOpdosorusaTa, XuapohuIHOCTTa U OHOPa3rpaaAuMoCTTa
uM. B pesynrtaT Ha HAHOQYHKIMOHAJIM3UPAHETO HA CH3aICHUTE BPDEMEHHHU KJICThUHHU UMILIAHTH
e yCTaHOBEHO MNOJOOpsSBaHE Ha AaIXe3WBHHTE UM KadecTBa. IIpoBeneHara 3anbiOoveHa
OMOJIOTUYHA OLIEHKA Ha pa3pabOTEeHHTE BPEMEHHM KJIETBUHH MOJEIHM Ha KOCTHAa U MYCKYJIHA
THKAH € MO3BOJIMJIO MTOJYYABAHETO HAa ONTHMM3MPAH MOJEN Ha JIa3€pPHO CKaHUpaHe, ChOOpaseH C

213



Mopdosiorusita U (PU3UOJIOrHsiTA HA KOHKPETHHTE KJIETbYHU JIMHHUA C BHCOK TOTEHIMAJ] 3a
OBACINO MPHJIOXKEHUE B in VIVO pereHepalnusTa Ha HApaHeHM M He(pyHKIHOHHUPAIIU TBHKAHH.
PaspaboTeHuTte M eKCHepUMEHTATHO MAOKa3aHW IPOTOKOJM 3a I[IOJydyaBaHE Ha [OPbO3HU
MOJMMeEpP-0a3upaHu KJIEThYHU MATPHIU 4pe3 (PeMTOCEKYHIOHO JIa3epHO MOIU(DHULIUPAHE HMAT
HAYYHONPUIIOXKHO 3HAUEHHUE 32 TBKAHHOTO WHXKEHEPCTBO HA MYCKYJIHA U KOCTHM ThKAHU U HA

OuouHTephercH MEXIY MUMIUIAHTA U THKAHUTE HAa PELUITUECHTA.

IlyOnukanuure, CBbpP3aHU C OUCEPTALMATA, Ca TPHU, ABE OT KOMUTO ca IyOJMKYBaHU B
pedepupanu cnucanus ¢ wumnakt-gpakrop (WOS) B choTBeTcTBHE C Wil 3 aj. 2 Ha
M3uckBaHusita, ycloBUSTa, NpaBuiata U peueHusta Ha Hayunus cwvBer Ha HME-BAH 3a
npuaoOMBaHe HAa HAy4YHHM CTENEHH M 3aeMaHe Ha akajgeMuuHu mibxkHoctd B ME. B nmBe or

MyOJIMKAIMUTE MO aucepranmsaTa Jlummus AHrenosa € mbpBH aBTOp. B kpaTkus mepuon OT
MyOJIMKYBAaHETO MM JOCEera, 3a TPUTE CTATHH ca 3a0essa3aHu Han 10 He3aBHCHMMHM LIMTHPAHUS B
ABTOPUTETHH CIELUAJIM3UPAHU M3MaHus. Pe3ynrature OT mucepramusiTa ca NPEeINCTaBEHH Ha
HALMOHAJHU U MEXIYHApOOHM HaydyHH Gopymu B bwarapus u uyxOuna. IIpe3 2023 r. JIunus
AHresoBa € yIOCTO€HAa C Harpajgata 3a Hal-moOpo MOCTEpHO MpencTaBsiHe Ha YeTBbpTHUS
WHTEPAUCLUUAIUIMHAPEH HOOKTOPAHTKH (OpyM ¢ MEXIyHAapOOHO ydacTue. AHaIU3bT Ha
IPEeNOCTABEHUTE MaTepuanu (mucepraius, MyOJUKAIMU, y4acTHsS B Hay4yHU (HOpymMH U Ip.)
AaBaT OCHOBAHHE [a Ce 3aKJIIOUH, Y€ B OCBLIECTBIBAHETO HAa HAYYHOHU3CJIENOBATEJICKUTE 3a4aUn
M ITOJTyUYEHHUTE IIPUHOCH POJIATA HA TUCEPTAHTKATA € ONpPeAesiua.

ABTOpedepaTbT KOPEKTHO M  H3YEPNaTeJIHO OTpassiBa OCHOBHUTE AKLUEHTH B
CbABPIKAHUETO, M3BOAWTE W HAYYHHTE TPUHOCH Ha guceprauusaTta. llpencraBeHusT
UCEPTALIMOHEH TPy HAII'BbJIIHO YOOBJIETBOPSIBA KAKTO 3aKOHOBO YCTAHOBEHUTE HALMOHAJIHH

KpuTepun, Taka u u3uckpBanusta B IIpaBunnuuute Ha bAH u na UE-BAH 3a npunarane Ha
3PACPB.

JAKVIIOYEHUE:

JlucepraumoHHusaT Tpyd Ha Jlummsa IlnamenoBa AHresnoBa Ccbabprka apryMEeHTHPAHO H
3aabJIO0OUEHO MPEACTABEHH Pe3yJiTaTd U 000OIIeHUsI, TPEenCTaBIsBALld OPUTHHAJIEH IIPUHOC B
HayKaTa, ¥ W3M'bJIHSBA M3UCKBAaHUSATA Ha 4Wi. 6 aj. 3 OT 3aKOHA 3a pa3BUTHE HA aKaaEeMHYHMHs
cectaB B PenyOmmka bwiarapus, IIpaBuiHuka 3a HEroBOTO IpUJIaraHe W JONBIHHUTEJIHUTE
MpaBuJjIa M U3UCKBaHUs B bbirapckara akagemusi Ha HaykuTe 1 MHCTUTYTa IO €JIEKTPOHHUKA.

Ha ocHOBaHHE HA IOPEH3JI0KEHOTO y0eaeHo MoAKpensiM NPHChbKAAHeTO Ha JIuus
IInameHoBa AHreJioBa HA 00PA30BATEJIHATA H HAYYHA CTEMNEH ,,/JOKTOP”’ B NMPO(PECHOHATHO
HanpasJjgenue 4.1., PH3HYECKH HAYKH , HAYYHA CHELHAJIHOCT ,,PH3HMKA HA BBHJHOBHTE
npouecH”’.

26.08.2024 .
/mpod. B. Butkosa/
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