PELEH3UA

OTHOCHO KOHKYpC 3a 3aeMaHe Ha akageMunyHaTta anbxHocT "lpodecop” B obnact Ha
BucwWwe obpasoBaHue 4. lNMpupogHu Hayku, matematuka u nHdopmMaTuka, npodecnoHanHo
HanpasneHne 4.1 Pusnyeckn Haykm, HayyHa cneumanHocT ,Pu3mMka Ha KOHAEH3MpaHaTa
matepus®, obsaseH B [1B 6p. 61/02.08.2019 r.

C KaHguaaT B KOHKypca gou. A-p Buktopusa ButkoBa ButkoBa

3a HyxxauTe Ha nabopartopus ,TedyHn kpuctanum u GuomonekynHu cnoese”, HCTUTYT no
du3uka Ha TBbpLOTO Tano, BAH

ot npocp. Ctecbka NepmaHoBa TaHeBa, AOH, HCTUTYT no Gmnocumsmka n GUomMeanLNHCKO
uHxxeHepcTBo - BAH, Codus

O6wo npeacTtaBsHe Ha NoJfiy4yeHUTe 3a peUueH3nsa Mmatepuanm

MpeactaBeHNTe MaTtepuann OT €AUHCTBEHHUSA KaHOWAAT B KOHKypca gou. A-p Bukrtopus
BuTkoBa ot nabopatopudata no ,, TeuHu kpuctanm n buomonekynHu cnoese®, UPTT - BAH, ca
B cboTBeTCTBME C [MpaBunHuKa 3a Hay4yHOTO pa3BUTUE Ha akageMU4HUs cbCcTaB Ha NOTT-
BAH 1 kpuTepuuTe 3a 3aeMaHe Ha akagemMuyHaTta 4fTbXHOCT ,npodecop”.

Bcuukn  Heobxoanmm OOKYMEHTU W [OoKasaTesictBeHu Matepuann ca npeun3Ho
noaroTBeHM U npeactaBeHn Ha XapTUEeH U ENiEKTPOHEH HOCUTEN. npeﬂCTaBeHM ca cnncovum
3a udnata Hay4YHa npoaykKkuua Ha KaHauaata - ny6nvn<au,|/|v| n UnTnpaHuna, n n3Bagkm OT
HAKOW NO-CbLUEeCTBEHN UNTUPAHUA.

Cnopen npeacraBeHata oOT  KaHguaata cnpaBka obwmat  Opol TOYKM MO
HayKkoMeTpuYHUTE nokasartenu e 872 1. (nokasaten A - 50, nokasaten B - 110, nokasaten I -
232, nokasaten [1 — 210 n nokasaten E - 270) npun unanckeaHe 600 T. oT cnpaBkata 3a
MUHUMAINHUTE HaUWOHaNHW W3WUCKBaHWS 3a 3aemMaHe Ha akagemumyHatTa [OIbXHOCT
~npodecop“ n 720 1. aecpmnHmnpaxn B npasunHuka Ha 3PAC - MIOGPT-BAH.

O6pa3soBaHue, KapMepHO pa3BUTUE U creumnanmsauum

Hou. ButkoBa e 3aBbplumia cneumanHocT MHXeHepHa usnka n nosly4asa MarmcTbpcka
CTEeneH Mo KBaHTOBA E€NIEKTPOHUKa M NnasepHa TexHuka BbB Pusnyeckusa dakyntet Ha CY
,CB. KnumeHT Oxpuackn” npes 1997 r., u no 6nodunsmka n pagnobuonorus B buonormyeckus
gakynTteT Ha CY ,C.. KnumeHT Oxpnacku” npes 1996 r.

Ot 1998 r. go 2002 r. ButkoBa e penoBeH OOKTOpPaAHT MO crneumanHoct dusnka Ha
KOHOEH3MpaHaTa MaTepuss kbM WHcTUTyTa no usmka Ha TBBLPAOTO TAno — BAH wu
YHuBepcutetute Ha bopaoo u PeH, ®paHuusa. lMpuoobuea obpasoBaTtenHara M Hay4dHa
cTeneH ,gokTop”, cneunanHocTt xumus, npes 2002 r. oT YHuBepcuteTa Ha PeH 1, ®paHums,
cnej 3awmMta Ha guceptaumMoHeH Tpya Ha Tema “EnacTMYHOCT, MPOMYyCKMBOCT M
Mopdonormss Ha nunugHu 6ucrnoese B MPUCHCTBME HA XMAPOMUNHU u  ampunnnHmn
nobasku”.

HayuyHaTta 11 kapuepa 3anoysa npe3 1997 r. kato duauk B nabopatopudata no TeyHu
Kpuctanu, MHcTuTyT no ¢msmka Ha TBbpAoTo Tano - BAH. OT 2003 r. go 2005 r. e HayyeH



cbTpyaHuk Il cteneH, a ot 2005 r. go 2011 r. HaydeH cbTpyaHUK | cTeneH. MNpes 2011 r. o-p
BuTkoBa e n3bpaHa 3a akageMmnyHaTa AnbXHOCT ,A0UEeHT” B cbLlaTa naboparopusi.

[ou. ButkoBa e cneunanuanpana B MNPECTMXHU M3cregoBaTesnicku ueHTpoBe: Makc
lMnaHk MHCTUTYT nNo konouan u wHTepdenic, bonm, MepmaHna (Hoemepn 2002 r.); B
JTabopatopusaTta no omsmyHa cnekTpoMeTpmsi kbM PPEHCKNA HALMOHANEH LIEHTBHP 3a HAY4YHM
nacnegeannsa (CNRS) n Yuueepcuteta «XKosed Pypuer», NpeHobbn, PpaHumsa (2003 r. —
2004 r.) kaTo NocTOooKTOpaHT. buna e roct yyeH B: NHTepancuunnmHapHaTta nabopatopus
no ¢pusumka, NpeHobbN, PpaHumsa (obwo 18 meceua B nepuoga 2006 — 2014 r.); MHcTUTyTa
no dusnyecka xumus u enektpoxumua Ha PpymkmH, PAH, Mocksa, Pycusa (2015 r.);
WHxeHepHoTo yunnuwe, bBpayH yHuBepcuteT, [lpoBupgaHc, CALWL (2016 r.); B
JlabopaTtopusiTa no koHAeH3MpaHa maTtepus n cuctemu, lNapwkkn yHuBepcuteT Odugpo,
Mapwx, ®paHuus (2018 r.).

Hou. BuTkoBa ocbLlecTBsiBA Hay4YHO CbTPyAHMYECTBO CbC CBOGOAHWS YHUMBEPCUTET B
Bptokcen, benrmns; WHTepaucuunnuHapHaTa nabopartopusi no duaunka, YHMBepcuteTa
Ibxoysed Pypue, MpeHoOBN, PpaHuus; Makc NnaHk MHCTUTYTa NO KonouMan u uHTepdenc,
Nbonm, Mepmanuns; NHCcTUTyTa No omamndecka xummsi u enekTpoxmmmsa Ha PpymkmnH Ha PAH,
Mocksa, Pycusi u UnxeHepHoTo yumnuwe, bpayH yHuBepcuteT, NposngaHc, CALL.

ExkcnepmHa u op2aHu3ayuoHHa deliHocmu

Jou. ButkoBa e 6una HaydeH cekpeTap Ha HanpasneHue ,dnsnka Ha Mekata maTepus’,
NOTT (2009-2015 r.); pbkoBoauTEN Ha HanpaeneHue ,dusnka Ha mekata matepus”’, NOTT
(2015-2016 r., 2019 r.); pvkoBoanTen Ha nabopatopus ,TeyHn kpuctann”, UOTT, ot 2016 T.
0o 2018 r. n pvkoBoguTen Ha nabopartopusi ,Te€YHU KpucTanm u OMOMONeEKynHM cnoese”,
NOTT ot 2019 r. YUneH e Ha HayyHus cbBeT Ha UOTT — BAH ot 2012 r. gocera wu
Mpencenarten Ha AtectaunoHHaTa komucnsa Ha MPTT-BAH ot 2017 r. — gocera.

Buna e uneH Ha Hay4YHU XypuTa 3a NpUCbXgaHe Ha Hay4yHaTa n obpasoBaTefniHa CTeneH
-0OKTOP”; HayyHaTa CcTeneH ,0OKTOpP Ha Haykute”; akageMuUyHuTe [ONTbXHOCTU ,INaBeH
acucTeHT” 1N ,00UeHT”.

[ou. ButkoBa e 61na 4neH Ha opraHM3aumMoHHN KOMUTETU Ha HaydHn popymn (MELINA,
Varna’2016; HayyeH cekpetap Ha 19 ISCMP, Varna’2016) u npegcegaten Ha
OpraHuMsaumoHHnst KOMUTET Ha HaydHata cecua ,Hue nomHum Mapun”, NPTT-BAH,
HoemBpu 2011 r., Codmsa (Victoria Vitkova, Alexander G. Petrov, In Memory of Marin
Dimitrov Mitov (1951-2011) pp. 001-002, Bulg. J. Phys. vol.39 no.1 (2012); Print ISSN: 1310-
0157; On-line ISSN 1314-2666).

Hazpadu
3a Hay4HaTa cu gerHocT gou. BuTkoBa e yoocTtoeHa ¢ Harpagu 3a:

- Han-gobbp noctep Ha 13-th ISCMP, BapHa, 2004r;

- HaW-Ba)XHM W SPKM HayyHM noctmxeHmst Ha NOTT-BAH BTopo msacto 3a 2004 r.; nbpBO
msicTo 3a 2010 r.;

- HAN-BaXXHW N SAPKN HAYYHWU U HAYYHO-NPUIOXHM NOCTUXKEHMSA B pe3ynTtaT OT MeXayHapoaHo
cbTpyaHudecTtBo Ha NOTT-BAH: Tpeto macTto, 2004 r.; nbpeo mMAcTO, 2005 r.; HAN-BaXKHM K
APKW  Hay4YHM W HAYYHO-MPUMOXKHW MNOCTMXKEHUS B pe3yntaT oOT MeXayHapoaHOo
cbTpyaHu4ecTBo Ha NOTT-BAH nbpBo mMsacTo, 2008 r., 1 Han-3HAYMMO HaY4YHO MOCTUXKEHUE
Ha NPTT-BAH, 2016 .



HayuHa 1 npenopgaBsarterncka AgeHOCT

Haykomempu4Hu daHHu [ou. g-p ButkoBa uma 48 nybnukauumm, ot kouto 29 ca B
cnucanusa ¢ umnakt daktop (11 ¢ paHr Q1, 13 ¢ Q2,4 ¢ Q3 1 1 ¢ Q4), (06w nmnakT akTop
42); 6 ¢ uMakT paHr; 5 rmaeu oT MoHopaduu; 3 B COOpPHUUM OT KOHdepeHumn; mma 71
y4yacTus B Hay4yHu opymu (47 mexayHapoaHu 1 24 HauMoHamnHn).

HayyHute TpynoBe ca uutupaHu 343 (nocoyeHn oT kanaupata), cnopen WEB of Sci,
28.11.2019 r. - 390 nbTH; uma h-uHgekc 11 (WEB of Sci, 28.11.2019 r.), noco4yeH oT
kaHgmpaTa h-uHgekc 10.

EOHM OT Han-uMTMpaHuTe cTaTtumn Ha KaHguaaTkarta ca:

M.Mader, V. Vitkova, M. Abkarian, A. Viallat and T. Podgorski, “Dynamics of viscous vesicles
in shear flow”, Eur. Phys. J. E 19, 389-397 (2006) — 86 uuTtata

V. Vitkova, M. Mader, and T. Podgorski, “Deformation of vesicles flowing through a capillary”,
Europhys. Lett., 68 (3), pp. 398-404 (2004) - 48 uutaTta

V. Vitkova, M.-A. Mader, B. Polack, C. Misbah and T. Podgorski, “Micro-macro link in
rheology of erythrocyte and vesicle suspensions”, Biophys. J. 95 (7) L33-L35 (2008) - 36
uutarta

V. Vitkova, P. Méléard, T. Pott and I. Bivas, “Alamethicin influence on the membrane bending
elasticity”, Eur. Biophys. J., 35, pp. 281-286 (2006) - 23 u1TtaTa

B koHKypca gou. ButkoBa yyacTtea ¢ obwo 19 cratum (O6w O Ha nybnvkaumute - 24.13),
nyonukysaHu B nepuoga 2012 r. - 2019 r. cneg xabunutnpaHeTo N KaTo AOLEHT.

5 o1 nybnukaumnte ca BknoveHn B xabunutaumoHHmsa Tpyg (Mokasaten B), 2 ot T4x ca
¢ panr Q1 n 3 ¢ Q2. MNybnukauunte N3BbLH xabunutaumoHHmsa Tpya (Mokasaten M) ca 14 (3 ¢
Q1,3cQ2u1cQ4, 4cSJR, n 3 B nopeguuata Advances in Planar Lipid Bilayers and
Liposomes (Elsevier)). Linutnpanuara no koHkypca cnep 2012 r., KOUTO He ca BKIOYEHWN B
npeguvLwHM npouenypw, ca 105.

HayKomeTpquMTe nokasaTternin noka3Bat BMCOKOTO HMBO U MeXAyHapoaeH OT3BYK Ha
Hay4yHUTe nacneaBaHn4a Ha a-p BuTkoBa.

Oou. Buktopua BwutkoBa e yuyactBana B 20 npoekta (11 mexagyHapogHm wn 9
HauuoHarnHm), Ha 9 oT KouTo e Buna pbkoBogMTEN.

UneHyBa B HAKOMKO HayyHW opraHmsauun: Cblo3 Ha usnumnte B Bbnrapus, ®peHcko
obuiecTtBo Ha usnuunTe, EBponencko omsmyHo obwecTtBo, Hemcko 61Modur3nyHo obLecTBo,
EBponericko gpyXectBo no kKonouau W uHTepdenc, bbnrapcko oblecTtBO MO Te4vHU
KpuCTanu n MexayHapoaHO o6LeCcTBO NO TEYHU KpUcTanum

lIpenodasamericka deliHocm

Hou. ButkoBa MMa akTMBHa npenofaBaTerficka AeWHOCT: Guna e pbkoBOAMUTEN Ha
peaoBeH AOKTOpaHT no 6uodumsmka kemM UPTT — BAH, ycnewHo 3awuTtun npe3 2018 r;
pPbKOBOAMTEN Ha OMMIOMHK paboTtu (6akanaebpcka (2011 r.) n maructbpeka (2012 r.) KbMm
XTMY — Codms, pbkoBoauTen Ha ctydeHT-0akanaesbp, BP-CY, Ha yuebeH ctax (2017 r.);
npes yyebHata 2006 / 2007 roguHa e XOHOpYyBaH aCUCTEHT KbM TexXHUYEeCKusa yHMBepcuTeT,
Codusa (JllabopaTtopeH npakTukym no obwa dpusmka (xopapuym: 75 yyebHu 4aca), a npes
yuyebHata 2007 / 2008 r. Bogn CemMuHapHu ynpaxHeHus no obwa dusmka (xopapuym: 75
y4yebHu yaca)).

Hou. ButkoBa e Guna Hay4yeH KOHCYynTaHT Ha npoekT no [porpamarta 3a nognomaraHe
Ha MnNagn yyYeHu u AOokTopaHTu — 2017 r. B HayyHO HanpasrneHue ,HaHoHayku, HOBM
mMartepuanu n texHonormumn®, BAH.



OcHOBHM Hay4YHU NPpUHOCH

MpencraBeHNTE HayyYyHW TpyaooBE Ca MHTEPAUCUMNAMHAPHM M ca (POKYyCUpaHU BbpPXy
6uodmsmvka Ha MopenHu MembpaHu (nMunugHu  GucnoeBe € pas3nMYEH  CbCTas,
ovoMmMMeTMYHaTa cucTemMa [UraHTCKM YHUWIaMenapHuM nuno3omu) M paspaboTBaHe Ha
OpWUIrMHanHK Noaxoau 3a uacnegBaHe Ha U3NYHUTE (ENEKTPUYHM U MEXaHUYHU) CBOWCTBA
Ha MemMbpaHuTe, KOUTO MMAT CbLUECTBEHA PONsi 32 apxXUTEKTypaTa, (PyHKUUUTE M y4acTUETO
UM B KNETbYHMTE npouecu; edekta Ha BMONOrMYHO 3HAYUMMKU MOSIEKYNM KaTO XONecTepon,
HWUCKOMOREKYHN BbrnexmapaTu, amdpudcuneH nonunentug M 4p. BbpPXY
enekTpoMmexaHvkaTa Ha MmembpaHuTe.

Xa6bunumayuoHHusim mpy0d obobliaBa M3cneaBaHUs BbpPXY ENeKTPUYHUTE U MeXaHUYHU
CBOWCTBA Ha NUNMAHN MemMOpaHun kaTo dm3ndeH moaen Ha GuonornyHnTe MemopaHu.
Pesyntatute, nybnukyBaHm B 5 HayyHu Tpyda (A1-A5), umaT cbliecTBeH MNpUHOC 3a
onpefensHe Ha Mogyna Ha €enacTUYHOCT Ha OrbBaHE W ENeKTpUYHMSA KanaumTeT Ha
MoaenHuTe memopaHu.

- MNpegcraBngasa nHTepec npunaraHeTo 3a MbpPBU NbT HA HOB OMNTMYEH MeToq - LMdpoBa
xonorpadpcka MUKPOCKOMNUA 3a mM3criegBaHe Ha TepMUYHUTE (bnykTyaumm Ha dopmarta Ha
KBa3nCEPUYHN NUNUOHU BE3UKYNN (,MMraHTCKU® BE3UKYNU C AMaMeTbp HSAKONKoOeCeTKU
MUKpOMETpa) 3a onpejernsiHe Ha MoAyna Ha enacTUYHOCT Ha OrbBaHe Ha NUNUOHU BE3UKYIN
(A1). MNMonyyeHaTa CTOMHOCT 3a MOAyrNa Ha enacTUYHOCT Ha MeMbpaHu OT cTeapun-oneun
dochaTMannxonmH e 6nmska o CTOMHOCTUTE NOSTYYEHU C APYrM KOHBEHLMOHANHNU MeToan
(knacnyecka  pnykTyauMOHHa  CNEKTPOCKOMUs, MeXaHWU4Ha MUKpOMaHunynaums,
enektpogedopmauus).

OCHOBHOTO nNpeauMCcTBO Ha paspaboTeHns MeTon e aBTomaTu3anpaHaTa obpaboTtka Ha
JaHHUTe 3a pasaTa Ha KOMMMEeKCcHaTa amnnuMTyga Ha WHTEH3UTeTa Ha CBeTnvHaTta,
npemMuHana npes CyCneH3uUs Be3UKynu, KakTo M Bb3MOXHOCTTa 3a MofnyyaBaHe Ha
nMHpopMauma 3a nykTyauuuTe Ha MembpaHaTa nNpy pasfnuyHn BIU CPSMO ONTUYHATa OC
Ha cuctemaTa M Bb3CTaHOBSBaHe Ha TpumamMepHaTa oopmMa Ha BE3UKynuTe.

- 3a nmbpBM NbT € u3cnegBaHa enekTpoMHayuuMpaHa gedopmaumsi Ha KBasucepuyHu
nMNUOHW Be3NKynn n dopMmmupaHe Ha TyOynapHU CTPYKTYpU C ObJDKMHA OT nopsigbka Ha
AanameTbpa Ha HSKOMNKO BEe3WKynu, KOeTo ce Habnaasa nNpy MHTEH3UTET Ha enekTPUYHOTO
none (~kV/cm) nog nparoBa CTOMHOCT, BoAeLla Ao enekTponopauns (A2).

- Upes aBTOKOpenauuoHeH aHanu3 Ha TepMuyHUTE nyKTyaumm Ha dopmaTta Ha
€[HOCIMOMHN TIUNUOHW BE3nKynu, dopMupaHu OT cTeapurn-oneunn dgocdatnamnxonuH
(SOPC) n pasnuyHu MOMHM YacTh aHWoHeH nunug guoneun dgocdarmauncepuH (DOPS),
npy KOHTpONMpaHa MOHHa cuna, € onpegeneH MogynbT Ha enacTUYHOCT Ha OrbBaHe Ha
Be3nkynute (A5). HabnogaeaHo e nartepanHo ¢as3oBo pasgensiHe (CbCbLECTBYBAHETO Ha
ABe CTPYKTYpHU basn) B nunugHute membpaHn oT cTeapun-onevn docdatnannxonuH /
avonenmn docdatmanncepmH (SOPC/DOPS) npu temnepaTtypu no-Huckm ot 30 °C B
3aBMCUMOCT OT CbCTaBa Ha MembpaHaTa; nnowita Ha nogpegeHata asa 3aBucu OT
cbabpXaHueTo Ha docdaTnauncepuH B MemMbpaHaTa, KoeTo € onpegenswo W 3a
TemnepartypaTa Ha npexof OT ABydasHa KbM XOMOreHHa cTpyktypa (A5).

- CneunduyHUAT kKanauuTeT Ha GuOMMMETUYHM MembBpaHu e onpedeneH MNocpeacTBOM
n3MepBaHe Ha pasmepuTe, MPOBOAMMOCTTA BbB BbTPELUHNS W BBHLUHUSA CMOKW, U YecToTaTa
npu KoATO ce HabnwpaBa AedopMauus Ha Be3WKynuTe B MPOMEHMMBO €MeKTPUYHO nore
KaTo (YHKUMA Ha KOHUEeHTpauusiTa Ha 3axapo3a. YCTaHOBEHO € HapacTBaHe Ha
eneKkTpUYHNS KanauutTetT Ha MembpaHata C yBenvyaBaHe Ha MofHaTa KOHUEeHTpauus Ha
3axaposara, CBbp3aHO C U3TbHABAHETO Ha MembpaHata (A3, A4).



CTonHOCTUTE Ha MeMOBpaHHMSA KanauuTeT Ha MogernHun membpaHu oT docaTnannxonvH B
CONneBU pa3TBOPU HecbAbpXallM 3axapos3a Cca NO-HUCKU B CPaBHEHWe C Te3u 3a MIOCKu
oncnonHn membpann ot dochaTnanNXonnH N 3a TbHKM TEYHU NUNNGHU UMK, OTIIOXKEHN
BbpXy TBbpAa noanoxka. Taka ycTaHOBeHaTa pasnuka ce umHTepnpeTtupa C Mno-BUCOKOTO
MEXaHWYHO HanpexeHue Ha membpaHaTa B NocrnegHuTe ABe MOLENHW CUCTEMMU, KOETO ce
acouumpa ¢ no-manku gebenvHu Ha 6ucnos. MHoyuMpaHOTO HapacTBaHe Ha kanauumteTa C
yBenuyaBaHe KOHLIeHTpauusaTa Ha 3axapos3a ce obscHsABa C HamansBaHe gebenuHaTta Ha
MemOpaHaTa u HapacTBaHe Ha guenekTpudHaTta n npoHnuaemocTt(A3, A4).

lMy6nukayuu u3zebH xabunumayuoHHusi mpyd (B1-B14) — [Nybnukaumite npencraBsaT
AaHHM 3a MoaudukaumsTa Ha PU3MYHUTE CBOMCTBA Ha NUNMOHW MeMOpaHu B 3aBUCMMOCT
OT CbCTaBa MM M Npu B3aMMOOENCTBMETO MM C pPasnMyHM MOMeKynu (Bbrrexmapati,
acnaptam, copbuTton, umnaason u gpyrun); edekra Ha kKaTMOHU BbPXY NOBbPXHOCTHMS 3apsag
Ha TMNakouaHu MemobpaHu OT BMCLUM PacTEHMSI U BUCKOENACTMYHOCTTA Ha YEPBEHM KPBHBHU
KNeTKW.

- Enactnynute cBoncTtBa Ha nuMNuAHM MeMbpaHu OT MOHOHeHacuTeH nunug  ca
MoAMMUUMPAHN NPU BKMOYBAHETO Ha NM30NUNUAM C NONIMHEHACUTEHW auuiHU BEpuUrn u
nnuan, cbabpXalin NonMHeHacUTeHN MaCTHU KUCENNHW, MeMBpaH/Te CbabpXalluy oMmera-
3 MacTHW KUCENUHW ca no-enacTuyHW, KoeTo BOoAu A0 Mno-cnabo npoTMBOAEeNCTBME Ha
OrbBaHe Ha JOMEHUTE B CpaBHEHWE C MOHOHeHacuTeHn membpanu (B4). Tean pesyntatu 6u
MOFIIO [a ce Npunoxar 3a U3SICHABaHe Ha MexaHU3MUTE Ha NPOTeKTUBHATa pons Ha omera-3
MacCTHUTE KUCENWHN BbPXY MPoLEecUTe Ha CTapeeHe Ha Mo3bKa.

- MogynbT Ha enacTUMYHOCT Ha OrbBaHe Ha €OHOKOMMOHEHTHU MOAENHW MemOGpaHu OT
CUHTETUYEH (pocchaTnannxonuH B pa3TBop C onpeaesnieHa NoHHa cuna € MHOro No-HUCHK OT
TO3M B ABOVHO AecTunvpaHa Boga - pesyntaT, KOWTo 61 Morbn ga mMma npunoxeHue 3a
KOHTpON Ha ynicToTata Ha Bogara (B5, B7, B10).

- V3mepBaHusTa Ha enacTU4HOCTTa Ha OrbBaHe Ha CUHTETUMYHU NUNUAHM MembpaHu B
NPUCHCTBUE Ha 3axapo3a NnocpeAcTBOM IYKTyaLMOHHA CNeKTPOCKOMUS nokasBaTt MpPUHOC
Ha ©Oenua wWwym kbM RyKTyaumsTa Ha Be3MKynuMTe, KOeTo BOAM A0 NoflyyaBaHe Ha
3HAYUTENHO MO-HMCKa CTOMHOCT Ha KOHCTaHTaTa Ha enacTUYHOCT Ha OrbBaHe, U CbOTBETHO
0o no-crnabo HamarneHne Ha Moayrfa Ha OrbBaHe B NMPUCHLCTBME Ha 3axaposa (B3, B5, B7,
B8, B9, B13).

- YCTaHOBEHO € CUMHO BRWUsIHUE Ha aHTUOaKTepuanHusi areHT, MMnaason, pasTBOPEH BbB
BOAHAaTa cpefa, BbpXy MembpaHHaTa MexaHuka / enactnyHocT (B5).

- EH3umMbT dhochonmnasza A2 (PLA2), KOWTO Urpae KpUTMYHA porisi BbB B3aMMogencTeusTa
AMNUan-NpoTENHN, BNNSIE CUITHO BbPXY Mopdonornata Ha TeyHo-nogpeneHn (Lo) pomexHn B
nanMmMTuUn-gokosaxekcaHoun docdatngunxonuHosn (PDPC) memOpaHm u B MembpaHu ot
nanmutun-onenn ¢ocdartmagnnxonud (POPC)/ cduHrommenun/ xonectepon u BbPXY
¢a30BOTO pasfgensHe Ha TedHa nogpeneHa (Lo) n TeyHa HenogpeneHa (Ld) ¢dasm B gBaTa
BMAa Be3uKynu. EH3MMHaTa akTMBHOCT, NIMHEMHOTO HamnpexeHwe n enacTuyHWTe CBOWCTBA
KOHTponupart npouec Ha nbrkysaHe (budding), wHaoyumpaH ot PLA2 BbB Besukynute
cbabpxawm PDPC, Ho He n BbB Beaukynu ot POPC (B1).

- CneuunuyHNAT enekTpuyeH kanauntet Ha ocdaTuannxonmHoBM MeMbpaHu HamansBea B
NMPUCBbCTBMETO Ha a3obeH3eH-CbabpXal, nentug C MNoTeHuuanHa aHTMKOHBYNCMBHA
aKTMBHOCT, KOeTO cBuAeTencrBa 3a HapacTBaHe Ha pgebenvHata Ha asonentua-
CbAbpxalimTe MeMbpaHu, CbNPOBOAEHO C M3MEHEHUE Ha OMeneKTpuyHaTa NpoHULaemocT
Ha 6ucnos (B2).



- YCTaHOBEHO €, Ye eheKkTbT Ha copbuTon 1 acnaptTam BbpXy MEXAHUYHUTE N ENEKTPUYHUTE
CBOWCTBA Ha NUNMaHUTE MembpaHu ce pasnuyaBa OT TO3M UHAYUMPaAH OT HUCKOMOIEKYITHM
Bbrnexugpatu (B14).

- TMpuCbCTBMETO Ha [AByBaneHTHUTe kaTwoHu, Ca®* n Mg?, Boan [0 HapacTBaHe Ha
NABbTHOCTTA Ha OTpULATENHUS MNOBBLPXHOCTEH 3apsd Ha TunakouaHu Membpanu, a
nHOyuupaHaTa OT CBeTnuHaTa arperaumsi Ha MembpaHuTe, CUMHO ce MOBMUSBa OT NOHHWSA
obmeH npe3 membpaHaTta (B6).

- MpunoxeH e HOB ekcrnepMMeHTaneH Noaxod, KOMOMHaUMsa OT CTauMoHapHa 1 ocumnaTopHa
aedopmaums, 3a onpegensHe Ha MoAyna Ha BUCKOENACTUYHOCT Ha KOHLIEHTpUpaHu
CYCMEH3nn OT epUTPOLMTU, M3MNON3BANKN FMraHTCKU yHUnamenapHu Besukynn (GUV) kato
dm3nyeH mogen Ha eputpouuTuTe. 3a 4a ce pas3Kkpue Bpb3KaTa Mexay MHOAMBuayanHara
OVMHaMMKa Ha KNeTkuTe W peonorMsTa Ha CycneH3usiTa ca wu3cneaBaHu pPeosiormyHuTe
CBOWCTBA Ha KOHLEHTPMPAHW CYCMEH3UN Ha epUTPOLUTU, N € YyCTaHOBEHA Bpb3ka Mexay
PEONOrMYHNTE CBONCTBA U (PUBNYHUTE XaPaKTEPUCTUKM Ha KneTkute. Tbh KaTo MHOro
naTtonorMyHM Mnpouecu ca CBbp3aHn C Mopdonornata M MexXaHW4yHUTE CBOWCTBaA Ha
epuTpounTMTE, TE3nW CBOWCTBA MoraT ga ObaaT M3nonseBaHuM KaTo Mapkep 3a pasfvyHu
NMaToNOrMYHM CbCTOSIHUS, CBbP3aHN C OTKINOHEHMS BbB ¢hopmaTta, obema 1 TBbPAOCTTa Ha
knetkute (B8, B11).

JlnyeH npuHoC Ha KaHauaaTa

MpeactaBeHWTe 3a KOHKypca nybnvkauuyM ca B aBTOPCKM KOMEKTUBM C YYEHW OT
Yy)XAecTpaHHU nU3crnenoBaTericky LIeHTPOoBe U Gbirapcku HaydHu MHCTUTYUMK. [ou. ButkoBa
€ MbpBM aBTOp W KopecrnoHaupal, aBTop Ha 10 OT peleH3upaHuTe MyGrukaumm, KakTo u
KopecnoHaupall, aBTop Ha 7 nybGnukauuu, KOeTo rokasBa CbLIECTBEHUS MPUMHOC Ha
KaHOMaaTkaTa BbB BCUYKU NyONMKyBaHW TPYdOBeE.

3AKIIOYEHUE

MpepcraBennte oT gou. Buktopus ButkoBa maTepmany no KOHKypca OTroBapaT Ha
BCUYKN MNPENOPBUYNTENHUTE UIUCKBAHUATA 3a 3aeMaHe Ha akagemMuyHata LAbXHOCT
“npodpecop” cnopen 3akoHa 3a pa3BUTME Ha akadeMunyHusa cbeTaB B Penybnuka Bbnrapus
(B3PACPB), NMpaBunHuka 3a npunaraHe Ha 3PACPE B BAH 1 cneundunyHnuTe namckBaHus Ha
NOTT-BAH.

HayyHaTta npoaykumsi (OpuruHanHu nybnvkauum B peleH3npaHu CNUCaHUSA C UMNaKT
aKTop), CbLLECTBEHUAT NPUHOC Ha HAy4YHUTE TPyOOBeE 3a Pa3BUTMETO Ha HayyHaTa obnact
N MeXOyHapOOHUAT OT3BYK MpedoCTaBAT nepcnektmBn 3a Obaewum wuscnegBaHus W
onpefenart kKaHauaaTa B KOHKypca KaTo BMCOKO KBanuduumpaH ydeH, Bodell B npunaraHeTo
Ha PU3MYHM MOoZEeNnM U METOAM 3a UdyvaBaHe Ha MogernHu 6uonornyHm membpaHn. ToBa Mu
AaBa OCHOBaHWe Aa u3pass MOMOXWUTENHOTO CYM CTaHOBMLLE OTHOCHO KaHAuaaTypata Ha
nou. Buktopus BuTkoBa 3a akageMuudHata OnbXHOCT "npodyecop” m ga npenopbyam Ha
YrIEHOBETE Ha HAy4YHOTO XYpW Aa rrnacysaT MOSIOXKUTENHO N Ha HaydHusa cbBeT Ha NOPT-
BAH pa wu3bepe pou. a-p Buktopuss ButkoBa BuTkoBa 3a akagemudHata OSbKHOCT
.l 1pocecop” B npodhecmnoHanHa obnact 4.1 dusnyeckn Hayku, HayvHa cneumanHoct ,dusmnka
Ha KoHOeH3npaHaTa maTepus’”.

Codpuns
09.12.2019rr. /npodb. Ctedbka N'epmaHoBa TaHeBa, oOH/



REVIEW

Considering the competition for the academic position "Professor" in the area of higher
education 4. Natural sciences, mathematics and informatics, professional field 4.1. Physical
Sciences, scientific specialty "Condensed Matter Physics", announced in the State gazette
issue 61 dated August 2, 2019.

with candidate in the competition Assoc. Prof. Dr. Viktoria Vitkova Vitkova

for the needs of the Laboratory "Liquid crystals and biomolecular layers”, Institute of solid
state physics, Bulgarian Academy of Sciences

by Prof. DSc Stefka Germanova Taneva, Institute of biophysics and biomedical
engineering, Bulgarian Academy of Sciences

General presentation of the materials received for review

The materials submitted by the only candidate for the competition Assoc. Prof. Dr. Victoria
Vitkova from the Laboratory of Liquid Crystals and Biomolecular Layers, Institute of Solid
State Physics, Bulgarian Academy of Sciences, are in accordance with the Regulations for
Scientific Development of the Academic Staff of the ISSP-BAS and the criteria for occupying
the academic position of professor.

All necessary documents and supporting materials are carefully prepared and presented in
paper and electronic form. Lists of the applicant's entire scientific output - publications and
citations, and excerpts from some of the more significant citations are provided.

According to the information provided by the applicant, the total number of points on
scientometric indicators is 872 points (indicator A - 50, indicator C - 110, indicator D - 232,
indicator D - 210 and indicator E - 270), while the minimum national requirement for
occupying the academic position of "Professor" is 600 points and 720 points defined in the
regulations of ZAS - ISSP-BAS.

Education, career development and specializations

Assoc. Prof. Vitkova graduated in Quantum Electronics and Laser Engineering at the Faculty
of Physics at Sofia University “St. Kliment Ohridski” and has a Master's Degree in Physics
(1997). She also holds a Master's Degree in Biophysics, obtained from the Faculty of Biology
at Sofia University" St. Kliment Ohridski” in 1996.

From 1998 to 2002 Dr. Vitkova was a doctoral student in condensed matter physics at the
Institute of Solid State Physics - BAS and the Universities of Bordeaux and Rennes, France.
She received her doctorate degree in chemistry in 2002 from the University of Rennes 1,
France, after defending a thesis on "Elasticity, permeability and morphology of lipid bilayers
in the presence of hydrophilic and amphiphilic additives".

Her scientific career began in 1997 as a physicist at the Laboratory of Liquid Crystals,
Institute of Solid State Physics-BAS. From 2003 to 2005 she was a research associate of |l
degree and from 2005 to 2011 a research associate of | degree. In 2011, Dr. Vitkova was
elected as an Assoc. Professor in the same laboratory.

Dr. Vitkova has specialized in prestigious research centers: Max Planck Institute for Colloids
and Interfaces, Gollm, Germany (November 2002); at the Physical Spectrometry Laboratory
of the French National Center for Research (CNRS) and the University of Joseph Fourier,
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Grenoble, France (2003 - 2004) as a postdoctoral fellow. She has been a visiting scientist at:
Interdisciplinary Laboratory of Physics, Grenoble, France (18 months in total from 2006 to
2014); Frumkin Institute of Physical Chemistry and Electrochemistry, Russian Academy of
Sciences, Moscow, Russia (2015); School of Engineering, Brown University, Providence,
USA (2016); at the Condensed Matter and Systems Laboratory, Diderot University Paris,
Paris, France (2018).

Assoc. Prof. Vitkova collaborates with the Free University of Brussels, Belgium; the
Interdisciplinary Laboratory of Physics, Joseph Fourier University, Grenoble, France; Max
Planck Institute for Colloids and Interfaces, Gollm, Germany; Frumkin Institute of Physical
Chemistry and Electrochemistry, Russian Academy of Sciences, Moscow, Russia and
School of Engineering, Brown University, Providence, USA.

Expert and organizational activities

Assoc. Prof. Vitkova was Scientific Secretary of the Department of Soft Matter Physics, ISSP
(2009-2015); Head of the Department of Soft Matter Physics, ISSP (2015-2016, 2019); Head
of the Liquid Crystals Laboratory, ISSP, from 2016 to 2018 and Head of the Liquid Crystals
and Biomolecular Layers Laboratory, ISSP since 2019. She has been a member of the
Scientific Council of the ISSP - BAS since 2012 and Chairman of the Attestation Committee
of the ISSP-BAS since 2017 - so far.

She was a member of scientific juries for the award of the scientific and educational degree
"doctor"; the scientific degree "doctor of sciences"; the academic positions "chief assistant"
and "associate professor".

Dr. Vitkova participated in the Organizing Committees of Scientific Forums (MELINA,
Varna'2016; Scientific Secretary of 19 ISCMP, Varna'’2016) and was Chairman of the
Organizing Committee of the Scientific Session "We Remember Marin", ISSP-BAS,
November 2011, Sofia (Victoria Vitkova, Alexander G. Petrov, In Memory of Marin Dimitrov
Mitov (1951-2011) pp. 001-002, Bulg. J. Phys. Vol.39 no.1 (2012); Print ISSN: 1310-0157;
On-line ISSN 1314-2666).

Awards

For her research work, Assoc. Prof. Vitkova has been awarded for:

- Best Poster of the 13th ISCMP, Varna, 2004;

- The most important and outstanding scientific achievements of the ISSP-BAS for 2004 -
second place; for 2010 - first place;

- The most important and outstanding scientific and applied achievements as a result of the
international cooperation of the ISSP-BAS: third place, 2004; first place, 2005; the most
important and outstanding scientific and applied achievements as a result of international
cooperation of ISSP-BAS first place, 2008 and the most significant scientific achievement of
ISSP-BAS, 2016.

Scientific and teaching activities
Scientific indicators

Assoc. Prof. Dr. Vitkova has published 48 research articles, 29 of which are with Impact
Factors (11 publications fall in journals with rank Q1, 13 with Q2, 4 with Q3 n 1 with Q4)
(Total IF 42); 6 with Impact Ranks; 5 in monographs; 3 in conference proceedings; she
participated in 71 scientific forums (47 international and 24 national).



The scientific papers have been cited 343 according to the information provided by the
candidate, according to WEB of Sci, 28™ of November 2019 - 390 times; h-index of 11 (WEB
of Sci, 28" of November 2019), indicated by the candidate - h-index of 10.

Some of the candidate's most cited articles are:

M.Mader, V. Vitkova, M. Abkarian, A. Viallat and T. Podgorski, “Dynamics of viscous vesicles
in shear flow”, Eur. Phys. J. E 19, 389-397 (2006) — 86 uutarta

V. Vitkova, M. Mader, and T. Podgorski, “Deformation of vesicles flowing through a
capillary”, Europhys. Lett., 68 (3), pp. 398-404 (2004) - 48 untarta

V. Vitkova, M.-A. Mader, B. Polack, C. Misbah and T. Podgorski, “Micro-macro link in
rheology of erythrocyte and vesicle suspensions”, Biophys. J. 95 (7) L33-L35 (2008) - 36
uutarta

V. Vitkova, P. Méléard, T. Pott and I. Bivas, “Alamethicin influence on the membrane bending
elasticity”, Eur. Biophys. J., 35, pp. 281-286 (2006) - 23 uutaTta

In the competition Assoc. Prof. Vitkova participates with a total of 19 articles (Total IF
24 13), published in the period 2012 - 2019 after her habilitation as an associate professor.

5 of the publications are included in the habilitation work (Indicator B), 2 of them are with
rank Q1 and 3 with Q2. Publications outside the habilitation work (Indicator D) are 14 (3 with
Q1, 3 with Q2 and 1 with Q4), 4 with SJR, and 3 in the series “Advances in Planar Lipid
Bilayers and Liposomes” (Elsevier)). The citations that have not been included in previous
procedures, i.e. after 2012, are 105.

The scientometric indicators show the high level and international recognition of the research
work of Dr. Vitkova.

Assoc. Prof. Victoria Vitkova has participated in 20 projects (11 international and 9 national)
and coordinated 9 of them.

She is a member of several scientific organizations: Union of Physicists in Bulgaria, French
Society of Physicists, European Physical Society, German Biophysical Society, European
Society of Colloids and Interfaces, Bulgarian Society of Liquid Crystals and International
Society of Liquid Crystals.

Teaching

Assoc. Prof. Vitkova has an active teaching activity: she supervised one PhD student in
Biophysics at ISSP - BAS, who successfully defended PhD Thesis in 2018; she also
supervised diploma works (bachelor's degree (2011) and master's degree (2012)) at the
Faculty of Chemical Technology and Metallurgy - Sofia, and a student-bachelor's degree,
BF-SU (2017); she was an assistant professor at the Technical University, Sofia - in the
academic year 2006/2007 (Laboratory General Physics Workshop (75 hours)), and
2007/2008 (General Physics Seminar (75 hours).

Dr. Vitkova was scientific adviser to a project under the Program for Assistance to Young
Scientists and PhD Students - 2017 in the scientific direction "Nanosciences, new materials
and technologies", BAS.

Major Scientific Contributions

The presented scientific works are interdisciplinary and focused on the biophysics of model
membranes (lipid bilayers with different composition, biomimetic system of giant unilamellar
liposomes); development of original approaches for the study of membranes physical
(electrical and mechanical) properties which have a significant role for the membrane
architecture, function and involvement in cellular processes; the effect of biologically relevant



molecules such as cholesterol, low molecular weight carbohydrates, amphiphilic polypeptide
etc. on membrane electromechanics.

The habilitation work summarizes studies of the electrical and mechanical properties of
lipid membranes as a physical model of biological membranes. The results published in 5
scientific papers (A1-A5) make a significant contribution in determination of bending elasticity
modulus and electric capacitance of model membranes.

- Of considerable interest is the application for the first time of a novel optical method - digital
holographic microscopy for investigation of thermal fluctuations in the form of quasispherical
lipid vesicles ("giant" vesicles with a diameter of several tens of micrometers) used for
evaluation of the bending elasticity modulus of lipid membranes (A1). The value of the
elasticity modulus of membranes of stearyl-oleyl phosphatidylcholine obtained by this
approach is close to the ones obtained by other conventional methods (classical fluctuation
spectroscopy, mechanical micromanipulation, electrodeformation).

The main advantage of the developed method is the automated processing of the phase data
of the complex amplitude of the light intensity passed through the vesicles suspension, as
well as the possibility to obtain information about the fluctuations of the membrane at
different polar angles along the optical axis of the system as a function of time and to
reconstitute the three-dimensional form of the vesicles.

- For the first time, electroinduced deformation of quasispherical lipid vesicles and formation
of tubular protrusions with a diameter of several vesicles in length is observed under an
electric field intensity (~ kV / cm) below the threshold leading to electroporation (A2).

- By autocorrelation analysis of thermal fluctuations in the shape of single-layer lipid vesicles
formed by stearyl-oleyl phosphatidylcholine (SOPC) and different molar parts anionic lipid
dioleyl phosphatidylserine (DOPS) the bending elasticity modulus is determined at controlled
ionic strength (A5). Phase-separated lateral structures (i.e. the existence of two structural
phases) were observed in phosphatidylserine-containing membranes at temperatures below
~30°C depending on the membrane composition; the area of the ordered phase depends on
the content of phosphatidylserine in the membrane, which is also crucial for the transition
temperature from a two-phase to a homogeneous structure (A5).

- The specific capacitance of biomimetic membranes is determined by measuring the
frequency-dependent deformation of giant lipid vesicles in alternating field at fixed ratio of the
conductivities of the internal and aqueous phase, as a function of sucrose concentration. An
increase in the membrane electrical capacitance was found with an increase in the molar
concentration of sucrose related to membrane-thinning effect of sugars (A3, A4).

The capacitance values of model phosphatidylcholine membranes in sucrose-free saline
solutions are lower than those for planar phosphatidylcholine bilayers and for thin liquid lipid
films deposited on a solid support, the difference thus determined is interpreted by the higher
mechanical stress of the membrane in the latter two model systems, which is associated with
smaller bilayer thicknesses. The induced increase in capacitance with increasing sucrose
concentration is explained by a decrease in the thickness and an increase in the dielectric
permittivity of the membrane (A3, A4).

Non-habilitation publications (B1-B14) — The publications give insights into the
modification of the physical properties of lipid membranes depending on their composition,
ionic strength and proton concentration, and on their interaction with various molecules
(carbohydrates, aspartame, sorbitol, imidazole etc.); cations effect on the surface charge
density of thylakoids from higher plants and viscoelasticity of red blood cells.
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- The elastic properties of monounsaturated lipid membranes are modified by lyso- and
polyunsaturated fatty acid-containing lipids; membranes containing omega-3 fatty acids have
been shown to be more elastic, resulting in lower resistance to domain folding than
monounsaturated membranes (B4). These results could be used to elucidate the
mechanisms of the protective role of omega-3 fatty acids on brain aging processes.

- The modulus of elasticity of bending of single-component model membranes of synthetic
phosphatidylcholine in solution with a certain ionic strength is much lower than that of
double-distilled water, a result that could be used to control the purity of water (B5, B7, B10).

- Measurements of the bending elasticity modulus of synthetic lipid membranes in the
presence of sucrose by fluctuation spectroscopy have shown white-noise contribution to
vesicles’ fluctuations resulting in a significantly lower value of the bending elasticity constant,
and as a consequence of smaller decrease in the bending modulus in presence of sucrose
(B3, B5, B7, B8, B9, B13).

- Strong inluence of the antibacterial agent, imidazole, dissolved in the aqueous
surroundings, on the membrane mechanics/elasticity is revealed (BS).

- The phospholipase A2 (PLA2), enzyme that plays a critical role in the lipid-protein
interactions, has a strong effect on the morphology of liquid-ordered (Lo) domains in palmitic-
docosahexanoyl phosphatidylcholine (PDPC) membranes and pallidylcholine (PDPC)
membranes (POPC) / sphingomyelin / cholesterol and the phase separation of liquid ordered
(Lo) and liquid unordered (Ld) phases in the two types of vesicles. The enzymatic activity,
line voltage, and elastic properties control the PLA2-induced budding process in vesicles
containing PDPCs but not in POPC vesicles (B1).

-The specific electric capacitance of phosphatidylcholine membranes is reduced in the
presence of an azobenzene-containing peptide with potential anticonvulsant activity, which
indicates an increase in the thickness of azopeptide-containing membranes, accompanied by
a change in the dielectric constant of the bilayer (B2).

- Aspartame and sorbitol exert different effect on the mechanical and electrical properties of
biomimetic lipid membranes than that induced by low molecular weight carbohydrates (B14).

- It is proved that the presence of divalent cations, Ca®* and Mg®', leads to an increase in the
density of the negative surface charge of thylakoid membranes and that the ion exchange
through the membrane strongly affects the light-induced membrane aggregation (B6).

- A new experimental approach, combination of steady-state and oscillatory deformation, was
applied to determine the modulus of viscoelasticity of concentrated erythrocyte suspensions,
using giant unilamellar vesicles (GUV) as a physical model of erythrocytes. In order to reveal
the relationship between the individual cell dynamics and suspension rheology, the
rheological properties of concentrated erythrocyte suspensions were investigated, and a
relationship between the rheological properties and the physical characteristics of the cells
was established. Since many pathological processes are related to the morphology and
mechanical properties of erythrocytes, these properties can be used as a marker for various
pathological conditions associated with abnormalities in cell shape, volume and hardness
(B8, B11).

Personal contribution of the candidate

The publications for the competition are in teams of authors with scientists from foreign
research centers and Bulgarian scientific institutions. Assoc. Prof. Vitkova is the first and the
corresponding author of 10 of the peer-reviewed publications, as well ascorresponding
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author of 7 publications, which shows the significant individual contribution of the candidate
in all published works.

CONCLUSION

The materials presented by Assoc. Prof. Victoria Vitkova meet all the recommended
requirements for occupying the academic position of "Professor" according to the Act for the
Development of the Academic Staff in the Republic of Bulgaria (ADASRB), the Regulations
for the Application of ADASRB in BAS and the specific requirements of ISSP-BAS.

The scientific production (original publications in peer-reviewed journals) and its significant
contribution to the development of the scientific field provide opportunities for future research
on the topic and define the candidate in the competition as a highly qualified scientist,
leading in the application of physical models and methods in investigation of model
membrane systems. This offers a full justification to express my positive opinion for
nomination of Assoc. Prof. Dr. Viktoria Vitkova for the academic position "Professor" and to
recommend to the members of the scientific board to vote positively and to the Scientific
Board of ISSP-BAS to elect Assoc. Prof. Victoria Vitkova Vitkova for the academic position
"Professor" in professional field 4.1 Physical Sciences, specialty "Condensed Matter
Physics".

Sofia
09.12.2019 /Prof. DSc Stefka Germanova Taneva/

12



