PELLEH3UA

Mo KoHKypca 3a 3aemaHe Ha akageM1UYHaTa ANbKHOCT ,npodecop”

Mo cneyunanHocr ,®u3mnka Ha KOHAEH3UPaHaTa MaTepus cbrnacHo obssata B [1B
6bpoit 61 o1 02.08.2019 1., cTp. 124

Kanaupat:  pou. a-p Buktopua BuTkosa Butkosa, flabopatopua ,TeuHu Kpuctanm w
buomonekynumu cnoese”, MHCTUTYT No $pu3MKa Ha TBBPAOTO TANO — BAH,

Peuensent: gou. a-p leoprn Jlanes [JAaHKOB, WHCTUTYT MO ONTUYECKM matepuanu w
TexHoNnormm — bAH

B u3nvaHeHne Ha npoueaypara, OT KAaHAMAATA Ca NPeACTaBeHuU:

1. Konwua Ha 19 cTaTlu € KOMTO ce y4acTBa B KOHKypca

2. Pe3slomera Ha Te3M CTaTUU Ha BbArapCKU €3UK U aHIIUICKK e3U1K

3. Cnucbum no nokasatenu B-E cvrnacHo MpasuiHuKa 3a npunarade Ha 3PAC PB, kouTo
BK/IKOYBAT: Hay4yHUTe Tpyaose — 19, yurtatn — 105, pbKOBOACTBO HA AOKTOPaHTU — 1;
ysactve B HayyHu/obpasosartesinn  npoekth — 11; pPBLKOBOACTBO  Ha
Hay4Hn/obpa3oBaTesHN NPoOeKTH — 6; pe3tome Ha NPUBAEYEHU CPEACTBA NO NPOEKTH,
PbLKOBOAEHM OT KaHAMAaTa.

4. MbneH CNUCBK Ha UWTMpaHWATa Ha nybaMKaumuTe, NpMMepn 3a CbLLECTBEHM
UMTUpaHns;

5. MNonbaHeHa Tabauua 3 32 U3NbAHEHNE HA MUHUMANHUTE HALLMOHANHN U3UCKBAHWS B
MpasunHunka kbm 3PAC PB, B 3PAC-BAH 1 Ha UDTT;

6. ﬂ,O.HyMEHTM 3a yyacTMe B NPOEKTH, A0roBopKn, obyvyeHue Ha CTYAeHTH, AUNAOMaHTH,
AOKTOPaHTK 1 Ap.

7. YpocToBepeHus 3a CbULeCTBEH NPUHOC OT KOopecnoHAMnpaly aBTop.

Bcuukn nybaukaummn, npeactaBeHM OT KaHAMAATa 3a ydacTve B npouegyparta, ca Caea
nony4asaHeTo Ha Hay4YHaTa v obpasosaTenHa cTeneH ,A-p*“, KAKTO M BCUYKM LUTUPAHM CTaTUX,
C U3K/IOYEHMWE Ha e/iHa.

HayuHaTa aeiHOCT Ha KaHAWAaTa e B 061acTTa Ha Gpu3MKaTa Ha MeKaTa M JK1BaTa MaTepPHA 1
no-cneunanHo — B EKCNePWMEHTaNHOTO M3y4aBaHe Ha AunuaHuTe BucnoeBe Kato 6a3os
$u3nyeH mogen Ha buonornyHata membpaHa. MHTEpPANCUMNANHAPHUAT XapaKTep Ha TaKbs
TMN M3cnefBaHna U3WCKBA 3aabnb0OYeHN 3HAHWA M YMEHMsA, OTPasfABallll CNOMKHOCTTA Ha
uscneasaHua obexr. Tosa npesIM3BMKaTENCTBO, O4EBUAHO € BUI0 OCL3HATO OT KaHAMAaTa B
U3MUHaNWTe rofAMHK U NpeAanoaaram, 4e e CTUMyNbT 3a ynopuTaTta paboTta npes roaguHuTe, Ha
4acT oT KoATO BAX oYeBuAel, Bux xapakTepusupan HayuHaTa AeNHOCTTa Ha KaHAMAaTa Kato
npouec Ha nocnejosaresiHo, UEJeHacou4eHO W CUMCTeMATMYHO Hay4yHO WM3pacTBaHe B
W3MWHANNTE TOANHW, PE3YNTAT Ha KOETO Ca 3HAYMMUTE HaYYHU NOCTMKEHUA, AHec 0BeKT Ha
oueHka. JIorniHo e, TOBA HaTpynsaHe Ha 3HaHWA U onuT Aa BbAe CnoseneHo W PasBUTO:
KaHAMAATLT € HayYyeH PbKOBOAWTEN Ha [JOKTOPAHT M PBKOBOAMUTEN Ha HAKOAKO Hay4uHu



npoekTa. ToBa M3pacTBaHe C CMNOMOrHaTO OT HAKOJKOTO Cneunanusaumu B NPeCTUMHHU
mexayHapogHu nabopatopun. B nocheaHuTe roamuim, npebruBaBaHeTo B NPECTUNKHU HAYYHU
ueHTpoBe BbB PpaHuma, Pycma u CALL e kKaTo NoOKaHeH yyeH, KOeTO e MPU3HaHWe 3a Hay4yHKA
KanauuTeT Ha KaHAMAaTa.

Hapepn ¢ Hay4HaTa AeMHOCT, KaHAWAATLT pasBMBa NefarorMyecka AeMHOCT KaTo XOHopyBam
AaCUCTEHT KbM TexHUYecKMA yHWBEpPCUTET, pbKoBOAMUTEN Ha bakanaBbpCKa M MarncTbpcKa
AMNNOMHM paboTH, KaKTO U Ha AOKTOPaHT.

OCHOBHM HaYYHWU N HAYYHO-NPUNOXNKHU NMPUHOCK
XabuaumayuoHeH mpyod

XabuUnuTauMoHHUAT Tpya, NpeacTaBNfBa HayYHO-U3CNEA0BATENCKU TPy WAU OPUTUHANHO
TBOPYECKO HAYYHO NOCTUMKEHUE, CbAbPHKaWo 0606WEHNA U PELeHUA Ha TONeMU HayYHU U
HaYyYHO-NPUNOXKHU NpobBiemu.

MpobnemuTe, KOUTO ca 0BEKT Ha pa3rnexaaHe B paMKUTe Ha Ta3u npoueaypa, ca ot obnactra
Ha ¢U3MKaTa HAa MeKaTa M KMBATa MATEPMA W MO-KOHKPETHO: €NeKTPUYHU U MexXaHWUYHU
CBOMCTBA Ha AUNUAHUA BUCNON. Buaeliku OCHOBHaA YacT OT MOJeKynHata membpaHa, T
onpenens HEMHUTE CTPYKTYPHU U DYHKLMOHANHU CBOMCTBA, KOMTO OT CBOA CTpaHa onpeaenat
KNeTbyHUTe npouecu. Mpeasua Tosa, 3HaYMMOCTTa Ha npobiemaTukata He Byan CbmMHeHue.
Mckam fna noayepras MHTEPAMCUMNAMHAPHWMA XapakTep Ha npobnemaTtukaTa, KoeTto e
M3UCKBALWO MO OTHOLWEeHWUA Ha oﬁema 3HAHWMA U eKCNeEPUMEHTANHN TEXHUKH, HEO6XO,ﬂMMM n

3a0bNHAUTENNHW 3a JOCTUNAHETO Ha 3HAYUMKM PE3YNTATH.

MnocTtpauua Ha ToBa € M3NOA3BaHETO Ha uudpoBa xonorpadcka MUKpocKonua 3a
pa3paboTBaHe e HOB eKCnepuMeHTaNeH MeTo/, 3a onpeAensaHe Ha MoAyAa Ha eNacTUYHOCT Ha
OrbBaHe Ha AUNMAHWM membpaHu. MeToabT € NPUAOKEH 33 M3cnelABaHe Ha AUNUAHM
gBeankynu. C nNpunoXKeHWTe HOBM CpepctBa Ca OCLWECTBEHW 3a NbPBWU NbT AUPEKTHU
u3mepeaHMa Ha ¢asata Ha KOMMJEKCHaTa amnauTyaa Ha CBeTAuMHaTa, nNpemuHana npes
AMNUOHWU BE3MKYAM, KaTo B pe3ynTaT ca uscneasaHun GnykTyaummTe Ha AMaMeTbpa Ha BCAKA
OT U3cneaBaHuUTe Be3nkynu. Pesyntatute ca nybamkysaum 8 Opt.Lett.

MonyyeHn ca HoBWM aKTU, CBbp3aHM C GOPMUPAHETO Ha UWAMHOPWYHW CTPYKTYpPU OT
membpaHata Ha KBasuchepuyHu AUNUAHW BE3WKYNU B NMPOMEHNMBO eNeKTPUUYHO Moe.
MonyyeHo e KayecTBEHO HOBO 3HaHWe 3a eNeKTPoUHAyUMpaHaTa MOpPPONOTUA Ha AUNUAHK
Be3uKynu. Pesyntatute ca nybnukysanun 8 Phys.Rev.E.

HoBu paKT ca NoNyYeHn No OTHOLIEHME Ha 3aBUCMMOCTTA Ha @NACTUYHOCTTa Ha membpaHaTa
OT NOBbPXHOCTHUA M 3apas. [JoKazaHo e, Ye MOAYNbT Ha eN1aCTUYHOCT Ha OrbBaHe HapacTsa C
yBennyaBaHeTo Ha KOHLUEHTpauuATa Ha OTPUMUATENHO 3apeAeHua nunug 8 membpaHata.
HoBuTe ekcnepumeHTanHM akTM ca B CbriacMe CbC CblieCTByBalWlaTa Teopus 3a
eNeKTPOCTaTUUHUA NPUHOC KbM MOAY/NAa Ha OrbBaHE Ha 3apeAeHu AUNUAHW MembpaHu.
PesynTaTtute ca nybaurysaHu 8 Colloids and Surfaces A.



O6paTHMAT noaxod e NPUNOXKEH NpU U3CNeABaHE Ha MOAeNHU memBpaHu B CO/EBU
pa3TBopu. 3a NbPBU NbT e onpeaeneH cneuyuPUUHUAT eNeKTPUYEH KanauuTeT ypes aHanus Ha
Aedopmaumata Ha AWUNUAHKM BE3WUKYM B NPOMEHIMBO eNeKTPUYHO none. Hosute
eKcnepMmeHTanHU GakTh ce OTHAcAT [0 YCTaHOBEHWA MO-HUCbK MembpaHeH KanauuTeT B
CpaBHEHWEe CbC CTOMHOCTWTE, MONYYeHM 33 NNOCKM BUCAONHW  membpaHum oOT
docdhatMAMNXONMH U NOTBBPKAABAT  CHLECTBYBAWW TEOPETUYHM mogenu. Hosew
eKCnepumeHTanHU GaKTK ca yCTaHOBEHWTE 3aBUCMMOCTU Ha 3axapo3aTta BbpXy eNeKTPUMHUTE
CBOWCTBA Ha MOAENHW NMNUAHW membpanu. OcBeH GyHAAMEHTAIHOTO 3HAYEHWE Ha Te3u
Pe3ynTaTn, Te MUMaT U TeXHOJIOTMYHA Ba)KHOCT BbB BPbB3KA C M3ACHABAHE Ha posAaTa Ha
3axapuTe B NpMpoaAHNTE MeXaHW3MKU Ha npegna3BaHe Ha pacTeHMATa OT 3acywaBaHe, B KpUo-
W bronpesepsaLMATa B peauLa MHAYCTPUANHN W MEANLMHCKU NPUIONKEHUA. Pesyntatute ca
cbobuieHn B Colloids and Surfaces A.

HoBs ekcnepumeHnTaneH gakr e u foKasaHaTa AByda3Ha XeTEePOreHHOCT B 3apeAeHu TMMUAHM
membpanu. PesyntaTtute ca cbobuenu 8 Colloids and Surfaces A.

N3bpoeHnTe noctuxeHna ca anpobupanu 8 5 HayuyHu nybavkauum 8 nepuoga 2014-2018,
KaTO Y4eTUpWu OT TAX Ca B Cby4acTMe C MexAyHapoAHW KONEeKTUBM, Age nybaukaumm ca B
Kareropua Ql u Tpu — B KaTeropua Q2.

Mybnukauunte, nNpeacTaBeHW U38bH  XabUAUMAUUOHHUA mpya, NOTBbP}KAaBAT
3a/{b/IDOYEHNA MHTEPEC Ha KaHAWAATa KbM TEMaTWKa, KaKTO W NPeLM3HUA MOAXOZ4, npu
pelwasaHe Ha BcAKa eKcnepMmeHTanHa 3apava. [lybnvkaumwTe npeacrasaT  HOBM
eKcnepMmeHTanHu GakTu 3a:

1. MexaHW4HWTE CBOWCTBA Ha NUNUAHKU MembpaHu. N3cneasanuaTa ca pasHoobpasHu,
3aabnboyeHn u usyepnatenHu. CbobuieHn ca B8 10 oT BCUUKKM 14 npeacTaseHu
ny6avKkaumMm u BKAKOYBAT:

- W3cneppaHe enacTMYHOCTTa Ha OrbBaHe Ha IMNUAHU MeMBpaHW C BKAIOYEHU B
CbCTaBa UM IN30INNNAN U/UNU AUNUAMK;

- WM3cnepBaHe enactMYHOCTTa Ha OrbBaHe Ha CUHTETUYHWM NUNWUAHW MemMbpaHu B
NPUCHCTBME Ha 3axapo3a B OKONHaTa 3a membpaHara Boaa

- OnpeaenaHe moayna Ha orbeaHe Ha cTeapun-onenn GochaTMaANNXONMHOBM
membpaHW Npu pasnuyHa KUCENMHHOCT M MOHHA CMAa Ha BoAHaTa cpeaa.

- OnpegensHe enactMyHOCTTa Ha OrbBaHe Ha AUNUAHW MeMbpaHW BbB BOAHM
Pa3TBOPM Ha He3axapHUTe noacaaguTen

- 3a NbpBM NBT EKCNEPUMEHTANHO @ W3C/1IeBaHa PEO/IOTUATA Ha KOHLLEHTPUPaHU
(rbCcT) cycneHsum OT epuTPOUMTM  NpU NpunaraHe Ha KomBuHauus oOT
CTauMoHapHa W ocuunaTopHa gedbopmaums.

2. 3a eNeKkTpUYHMNTe CBOWCTBA Ha IMNUAHM MembBpaHu. PesyntaTtute ca cboblueHu ca B 2
nybAnKauMm 1 BKIOYBAT:

- OnpepensaHe eneKTPUYHUAT KanauuTeT Ha NUNUAHU MembpaHu BbLB BOAHM
pPasTBOPM Ha He3axapHuTe noAacnagutTenn. [okasaHo e, 4ye BAMAHMETO Ha



W3cnenBaHUTE MONEKYNU BbPXY MEXaHUMYHUTE W eNeKTPUYHUTE CBOMCTBA Ha
membpaHaTa ce pas3nuyaBa OT oOnucaHuAa edeKT Ha  HUCKOMONEKYAHU
BbIexuapaTu.

- OnpegeneH e cneundUYHUAT enekTpuyeH KanauuteT Ha dochaTMaANNXONUHOBM
membpaHu. MonyyeHUTe pe3yntati NO3BONABAT ONPeAeNAHEeTO Ha BpemMeHaTa Ha
3apas Ha membpaHata, NpeAaBaHeTo Ha HEPBHUA MMMYNC U KOAUYECTBEHOTO
onucaHWe Ha Bb3AEWCTBMETO Ha @NEeKTPUUHM Mo/1eTa BbPXYy KNeTKUTE.

CneumnanHo Uckam ga obbpHa BHUMAHME Ha NOJYYEHUTE EKCHEePUMEHTaNHU AOoKa3aTencTea
3a 3Ha4YeHMEeTO Ha KaTUOoHWUTEe 3a MOAYNUPAHETO Ha d)OTOElKTMBHOCTI'a Ha XnoponnacTtHuTe
membpaHu npu ocseTaBaHe c ¢doToakTMBMpawa M 6AM3KAa A0 Hacuuiawata CBETAMHA.
MonyyeHnUTe AaHHW MoraT Aa 6baaT U3NoN3BaHKU NPU MOAENIMPAHETO Ha GOTOCUHTETUYHOTO
peryaMpaHe Ha MOHHMUTE KaHanuM W TPaHCNOPTEPU U Aa HamMepaT NPUAONKEeHUe npu
M34WUCNEHUATA HA ENEKTPOCTAaTUYHUTE WU XWMAPOCTPYKTYPHU CUMAM Ha OTOAbCKBAHE mMexay
membpanuTe. Mckam ga otbenexa, Cbllo, NMPEUU3HUTE EKCNEPUMEHTU NpU onpeaensHe
eNacTUYHOCT Ha OrbBaHe Ha MembpaHu Yypes M3nos3BaHe Ha meTofa Ha (GAYKTyauuoHHa
CMeKTPOoCKonua.

HanpaseHuTe n3cnenBaHun, nopaan cBos 3a4bnboyeH cMcTeMaTUYeH XxapaKkTep, Nno3sonasar
fAa ce HanpasAT 0606wWaBaliM U3BOAM 33 CTPYKTYPHUTE U ENEKTPUYECKMTE CBOMCTBA Ha
AMNUAHUTE MembpaHu, KOUTO MMaT 3HAYeHWe 3a KOMTO Ca OT 3HauYeHWe 3a PasInyHK
NPUNOXEHUA Ha nunozomute B OuoduU3MKaTa, dapmakonoruaTa M BUOMEAMUMHCKUTE
n3cnenBaHuA.

HoBuTe pe3yntatv 3a enacTMYHOCTTa Ha OrbBaHe Ha NUNUMAHW MembpaHW C BKNKOYEHW B
CbCTaBa MM /IM30AUNKUAN U/UNU NTUNUAUN, CbABPXKALLM NONUHEHACUTEHW MACTHU KUCENUHM,
OO0NPUHACAT 3a M3ACHABAHETO HAa MeXaHU3IMKWTe NpPpU npouecuTe Ha CTapeeHe Ha MO3bKa M
noABaTa U Pa3BUTUETO Ha HeEBPOJereHepaTUBHU 3abonasaHuA.

M3cnepBaHUTe eneKkTpuMYecku CBOMCTBA Ha MembpaHuTe ca B OCHOBaTa Ha npouecw,
ynpaBanaBallM KAeTbyHaTa CMIHaAU3aUMA U NpeaaBaHeTo Ha HepBHUA umnync. M3acHasaHe
B/IMAHUETO Ha BBHWHO €N1eKTPUYHO NoNfe BbpPXY NUNUAHMA BUCNONW MMa OTHOLIEeHWE KbM
pa3paboTBaHeTO M YCMEWHOTO MpuaaraHe Ha TexHoNoTMM K Tepanuu Ha 6asata Ha
enekTponopayms.

OTpakeHue Ha Hay4yHUTe NybanKauum
HaykomeTpuyHMTE MoKasaTeAM ca [O0Kas3aTe/NCTBO 3@ 3HAYMMOCTTA Ha MOCTUrHaTuTe
pesyntatu:
® CTaTWM B CNMCAHUA C MMNAKT-GaKkTop u/Maun nmnakt-panr —35; 11 B kateropua Q1, 13
8 KaTeropua Q2; 4 B Kateropua Q3; 1 8 Kateropua Q4; 6 B U3gaHUA C UMNAKT-paHr
(Scopus n Web of Science); 3 B chopHMUM OT KOHpepeHUMK;

e rnasu oT MoHorpabum —5.

e 33benaszaHu untatn: Obuwo — 343

® B YYXKAMW CNMcaHWAa n cbopHUuM — 314; B yyKaecTpaHHW AMCcepTauMOHHM Tpyaose —29.
e H-unpgekc: 10



XapakTepbT Ha UMTATUTE CbLO NOKa3Ba 3HAYUMOCTTa Ha NybAMKyBaHUTe pesynTatM —
M3PUYHO Ce CNOMEHaBA XapaKTePHOTO U LIeHHOTO B u3cneasaHeTo. He ca 3abenssaHu untati
C HEraTMBHA OL@HKA WM U3Pa3eHO CbMHEHWE 33 AOCTOBEPHOCT.

Mpy KonekTMBHUTE ny6AMKauum AcHO e aeduHUPaH MPUHOCLT Ha KaHaugaTa upes
CbOTBETHMTE YA0CTOBEPEHUA Ha CbaBTOpUTE.

Hamam KpuTuuHM 3abenexkn KbM HayyHaTa 4eMHOCT Ha KaHAMAATa UAKM KbM KayecTBoTo U
3HAYMMOCTTa Ha Npe/CcTaBeHUTe Pe3ynTaTh U NPUHOCH.

JInuHuTe MK BnevaTaeHUa AaTWpaT OT MABAHETO Ha BuKTopuA B WNHctutyTa no ¢usmka Ha
TBBPAOTO TANO U Te Ca 3a elMH eHTYCHasMpaH Maj, YOBeK, Kenaewy u Tbpcell ycrnexa ypes
ynopuT u ueneHacodeH TpyA. [1o-KbCHO, Cied Kato paboTex B 4ybuHa, Ha MeXayHapoaHU
dopymu nonagax Ha yueHn or OpaHuma, KOUTO ca paboTenu c BUKTOpUA u, pasbupaiiku ye
CbM OT Ob/ITapUH, cNojenaxa CBOMTE Yy4eCcHU BNEYATNEHNA OT HeA, a CbLLO U OT YCNEXUTE Ha
CbBMecTHaTa bbarapo-¢ppeHcka nabopatopus. Te3n CNOHTaHHWM OT3MBM Ca AOCTaTb4YHO
KpacHoOpeYyunsu.

3aKknr4veHue

peABWA M3BLPLIEHWA NO-rOpe aHanM3 CMATaM, Ye KaHAMAATbT HambAHO OTroBapAa Ha
MWHUMaNHUTE HauMOHaNHW M3UCKBaHWA B [1paBuaHuKa kbm 3PAC PB, 8 3PAC-BAH 1 Ha UDTT.

Mopaan ToBa, ¢ AbNGOKa ybeaeHOCT npeanaram Ha YNeHOBETE Ha HAYYHOTO Mypwu 3a M3bop Ha
»Mpodecop” no npodecmoHanHo Hanpasnenue 4.1 ,Pusanyeckm HayKK"“, HayyHa
cneuunasHoct ,Pusuka Ha KoHAEH3WMpaHata matepua”, no o6aBeHMUA B AB 6p. 61 01 02.08.20197.,
cTp. 124 KOHKypc, Aa usbepe Ha akageMUuHaTa ASTLIKHOCT «Mpodecop» pou. A-p Bukropus
BuTKoBa ButKoBa.

Jara: 10.12.2019 [Toamuc:
Jlou. j-pteopud [Iffdes
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REVIEWS

On the Contest for the Occupation of the Academic Position "Professor"

Candidate: Assoc. Prof. Victoria Vitkova Vitkova, Laboratory "Liquid Crystals and
Biomolecular Layers", Institute of Solid State Physics - BAS,

Reviewer: Assoc. Prof. Georgi Lalev Dyankov, Institute of Optical Materials and Technologies
— BAS

In the course of the procedure, the applicant is represented by

1. Copies of 19 articles addressing the contest

2. Summaries of these articles in Bulgarian and English

3. Lists on indicators B-E according to the Rules for Implementation of ZRAS RB, which
include: scientific papers - 19, citations - 105, PhD students - 1; participation in scientific /
educational projects - 11; management of scientific / educational projects - 6; a summary of
the funds attracted for the projects managed by the applicant.

4. Full list of citations of publications, list of significant citations;

5. Completed Table 3 showing fulfilment minimum national requirements addressed by
Regulations of ZRAS RB, ZRAS-BAS and IFTT;

6. Certificates for participation in projects, contracts, training of students, graduates,
doctoral students, etc.

7. Certificates of significant contribution from the corresponding authors.

All publications submitted by the applicant for participation in the procedure are dated after
receiving the scientific and educational degree PhD, as well as all the cited articles except
one.

The applicant's scientific activity is in the field of physics of soft and living systems, and in
particular- the experimental study of lipid bilayers as a basic physical model of the biological
membrane. This is interdisciplinary research that requires in-depth knowledge and skills
reflecting the complexity of the subject under study. This challenge has obviously been
realized by the candidate in the past years and | suppose this is the impetus for hard work
have been done over the years, a part of which | was an eyewitness. | would characterize the
scientific activity of the applicant as a process of consistent, focused and systematic scientific
growth over the years, the result of which is the significant scientific achievements that are
being evaluated today. As have to be expected, this accumulation of knowledge and
experience should be shared and developed: the applicant is a scientific supervisor of a PhD
student and a manager of several scientific projects. This growth is supported by several
specializations in prestigious international laboratories. In recent years, the stay in
prestigious research centers in France, Russia and the USA has been as invited scientist,
which is a recognition of the applicant's scientific capacity.

In addition to his research activity, the candidate has developed teaching activities as a part-
time assistant at the Technical University, as well she has been a supervisor of Bachelor's,
Master's thesis and PhD student.



Basic scientific and applied contributions
Habilitation work

Habilitation work is a research work or an original scientific achievement, resuming scientific
facts and providing solutions to major scientific and applied problems.

The problems that are the subject of this procedure are in the field of soft and living matter
physics, and in particular: the electrical and mechanical properties of the lipid bilayer. Being
a major part of the molecular membrane, it defines its structural and functional properties,
which in turn determine cellular processes. Given this, the importance of the issue is beyond
doubt. | would like to emphasize the interdisciplinary nature of the problem, which is
demanding in terms of the amount of knowledge and experimental techniques necessary
and obligatory to be possessed in order to achieve significant results.

An illustration of this is the use of digital holographic microscopy to develop a new
experimental method for the purpose to find the modulus of elasticity of bending of lipid
membranes. The method was applied to study lipid vesicles. With the new method applied,
direct measurements of the phase of the complex amplitude of light passing through the
lipid vesicles were carried out for the first time, and as a result the fluctuations in the
diameter of each of the vesicles examined were studied. The results are published in
Opt.Lett.

New facts have been obtained concerning the formation of cylindrical structures from the
membrane of quasispherical lipid vesicles in an alternating electric field. Qualitative new
knowledge about the electro-induced lipid vesicle morphology has been obtained. The
results are published in Phys.Rev.E.

New facts have been obtained regarding the dependence of the elasticity of a membrane on
its surface charge. The modulus of elasticity of bending has been shown to increase as the
concentration of the negatively charged lipid in the membrane increases. The new
experimental facts are consistent with the existing theory of electrostatic contribution to the
modulus of bending of charged lipid membranes. The results are published in Colloids and
Surfaces A.

The reverse approach is applied for studying model membranes in saline solutions. The
specific electrical capacity was first determined by analyzing the deformation of lipid vesicles
in a variable electric field. The new established experimental facts relate to lower membrane
capacity, compared to the values obtained for flat phosphatidylcholine bilayer membranes
and confirm existing theoretical models. New experimental facts address dependences of
sucrose on the electrical properties of model lipid membranes. In addition to the
fundamental importance of these results, they also have technological implications for
clarifying the role of sugars in the natural mechanisms related to plants protection from
drought. The results are related also to cryo- and bioreservation in a number of industrial
and medical applications. The results are reported in Colloids and Surfaces A.

Theoretically expected two-phase heterogeneity in charged lipid membranes has been
experimentally confirmed. The results are reported in Colloids and Surfaces A.



The above listed achievements have been reported in 5 scientific publications in the period
2014-2018, four of them in collaboration with international collectives, two publications in
category Q1 and three in category Q2.

The publications, presented outside the habilitation work, confirm the applicant's deep
interest in the subject, as well as the precise approach in solving each experimental problem.
The publications represent new experimental facts about:

1. Mechanical properties of lipid membranes. The research is thorough and
comprehensive. The results have been reported in 10 of all 14 submissions and
include:

a. Investigation the elasticity of bended lipid membranes with lysolipids and / or
lipids included in their composition;

b. Study of the elasticity of bended synthetic lipid membranes in the presence of
sucrose in the surrounding membrane water

c. Determination of the bending modulus of stearyl-oleyl phosphatidylcholine
membranes at different acidity and ionic strength of the aqueous medium.

d. Determination the elasticity of bending of lipid membranes in aqueous
solutions of non-sugar sweeteners

e. The rheology of concentrated (dense) erythrocyte suspensions was
experimentally investigated for the first time using a combination of steady-
state and oscillatory deformation.

2. Electrical properties of lipid membranes. The results have been reported in 2
publications and include:

a. Determination of the electrical capacity of lipid membranes in aqueous
solutions of non-sugar sweeteners. The effect of the studied molecules on the
mechanical and electrical properties of the membrane has been shown to
differ from the described effect of low molecular weight carbohydrates.

b. The specific electrical capacity of phosphatidylcholine membranes has been
determined. The results obtained allow the determination of membrane
charge times, the transmission of the nerve impulse, and the quantitative
description of the effect of electric fields on cells.nerve impulse, and the
guantitative description of the effect of electric fields on cells.

| would especially like to draw attention to the experimental evidence obtained on the
importance of cations for the modulation of photoactivity of chloroplast membranes in
illumination with photoactivating and near-saturation light. The data obtained are very
useful in modeling the photosynthetic regulation of ion channels and transporters and can
be applied for the calculation of electrostatic and hydrostructural forces of repulsion
between membranes. | also want to point out the precise experiments in determining the
flexural elasticity of membranes using the method of fluctuation spectroscopy.

Due to their thorough systematic nature, the studies that have been performed, allow to
make generalizable conclusions about the structural and electrical properties of lipid
membranes, which are relevant for various applications of liposomes in biophysics,
pharmacology and biomedical research.



New results on the elasticity of flexion of lipid membranes with lysolipids and / or lipids
containing polyunsaturated fatty acids, which are included in the composition, contribute to
the elucidation of mechanisms in the processes of brain aging and the emergence and
development of neurodegenerative diseases.

The investigated electrical properties of membranes are in the base of the processes that
control cellular signaling and the transmission of nerve impulse. Clarifying the impact of an
external electric field on the lipid bilayer is relevant to the development and successful
application of electroporation-based technologies and therapies.

Dessemination of scientific publications
Scientometric indicators are evidence of the significance of the results achieved:

e papers in journals with impact factor and / or impact rank - 35; 11 papers in category Q1,
13 - in category Q2; 4 - in category Q3; 1 - in category Q4; 6 in Impact Rank publications
(Scopus and Web of Science); 3 - in conference proceedings;

e chapters from the monographs - 5.

e Citations: Total - 343

¢ in foreign magazines and collections - 314; in foreign dissertations —29.

e H-index: 10

The nature of the quotations also shows the importance of the published results - explicitly
mentioning the characteristic and valuable in the research provided. No negative rating or
doubt about reported results, was found.

Collective publications clearly define the applicant's contribution through appropriate co-
authorship certificates.

| have no critical comments of the applicant's scientific work or the quality and significance
of the results and contributions presented.

My personal impressions date back to Victoria's arrival at the Institute of Solid State Physics,
and they are about an enthusiastic young woman who is eager and seeking success through
hard and focused work. Later, during my work abroad, in international forums | came across
scientists from France who worked with Victoria and, knowing that | am Bulgarian, shared
their wonderful impressions of her, as well as the successes of the joint Bulgarian-French
laboratory. These spontaneous opinions are eloquent enough.

Conclusion
In view of the analysis made above, | believe that the applicant fully complies with the
minimum national requirements according to the Rules for ZRAS RB, ZRAS-BAS and IFTT.

Therefore, with deep conviction, | propose to the members of the scientific jury for the
selection of "Professor" in the professional field 4.1 "Physical Sciences", scientific specialty
"Physics of condensed matter", as announced competition in SG. 61 of 02.08.2019, p. 124,
to award to the academic position "Professor" Assoc. Prof. Victoria Vitkova Vitkova.

Date: 14.12.2019 Assoc. Prof. Georgi Dyankov, PhD





