PELNEH3UA

M0 KOHKYPC 32 3a€MaHe Ha akaJleMUYHaTa JUTbKHOCT ,,lipodecop”,
[Ipodecuonanno nanpasienue 4.1. Pu3nyecku HAYKH,
Hayuna cnenuanuocr ,,@u3nka Ha KOHJICH3UpaHaTa MaTepUs
cbriracHo 00sBa B [IbpxaBeH BecTHUK, Opoit 61 ot 02.08.2019 1 3a Hy)xauTe Ha
Jlabopatopus ,, Teunu kpuctanu u onomonekyinHu cioee’ kbM UDOTT-BAH

KaHauaat: nou. 1-p. Bukropus ButkoBa Butkosa, UOTT-BAH

peuienzeHT: Bepa MapunoBa ['ocnonunoBa, npodecop, ndua., MIOMT- BAH

Jon n-p Bukropus ButkoBa BuTkoBa € €IUMHCTBEH KaHAUAAT B KOHKypca 3a axaj.
JUTBXKHOCT ,,lipodecop”, 00siBeH B [[bpkaBeH BecTHHK, Opoit 61 ot 02.08.2019 r. 3a HyxauTe Ha
naboparopus ,,Teunn kpuctanu u buomonekynnu cioese kbM UDOTT-BAH.

B koHkypca 3a akan. JUTBKHOCT ,,lipodecop” KaHauAaTKaTa ydyactBa ¢ 06mo 19 Hayunu
nyOoiukanuu B pedepupaHu MeXAYHApoIHU u3naHus, kato 14 or Tax (toBa uymcimo 11
NyOoJIMKAallMU C CIMCAaHUs ¢ MMMAKT-(akTop U 3 TJaBU OT KHUIHM, TOMOBE OT MOpPEIHIa Ha
Elsevier) ca xpM mokasaren I', kakTo ¥ ¢ 5 myOJMKanuM B CHHMCAHUS C UMMAKT-()aKTop OT
XaOWJINTAIIMOHEH TPY/ KbM IMoKa3aren B4

B xabwmmrtanmmonaus Tpyn (kpM Tokasaren B4) ca BikmoueHM 5 mnyOnuMkanmuu
kareropuu Q1 (2 mybmukamuu) u Q2 (3 myonukanuwn). [TydnukanuuTe ca U3Je3/Iu OT mevyaT mpe3
nepuona 2014 — 2018 r.

[Ty6nukanuuTe U3BbH XaOMIMTAMOHHUS TpyA ca o0mo 14 (kbM mokazaren '), oT kouto
3 rmaBu oT KHMrd W 11 cratum B pedepupaHun MEXIYHAPOIHH H3AaHus, (BKIOYBAIIM 3
nyonukaruu B kateropust Q1, 1 B xareropust Q2, enna B kareropus Q4), u 4 myOnukaruu B
CIHMCaHUs C UMIAKT-paHr. Bcuuku cratuu ca myonukyBanu npes nepuona 2012 — 2019 r.

[Tocouenurte nutat KpM TsX, chritacHo Web of Science u Scopus, ca 105.

Benukure HayuyHM myOnuKaiuu (TMpeICcTaBeHW B aBTOPCKaTa CIpaBKa) ca LIUTUPAHU
00mo 343 oetH , h — uanexc 10.

[IpeacraBenuTe OT KaHAMAATKATAa MaTepUaIU BKIIIOUBAT BCUUKU M3UCKBAHU JOKYMEHTH,
CBBP3aHU C MPOBEKIAHETO Ha KOHKYpPCAa U OTrOBapAT (OpY HAJIBHINIABAT) Ha M3UCKBAHUSATA 32
3aeMaHe Ha akajeMuuHa IbkHOCT 'lIpodecop”, 3amoxkenn B 3akoHa 3a PaButume Ha
Axanemnunusi CbctaB B Pb (BPACPB) u mpaBuiiHMKA 3a HErOBOTO MpuUJiaraHe, KakTo M Ha
NDTT-BAH.

2.I1ly0iukanuu nmpeau W cJieJ MoJy4aBaHe Ha Hay4dyHaTa crenmeH. OeHKa J1ajdu KaHIUIaThT
OTroBapsi Ha MHUHHMMAJIHUTE HAIMOHAJIHU WU3UCKBaHus, wu3uckBanusira B 3PAC-BAH u
N3UCKBAHUATA B HpI/IHO)KeHaTa KBbM TO3U I[OKYMGHT Ta6JII/II_[a.



B 0o0mus cnuchk Ha HaydHUTE TPYNOBE KaHAMJATKaTa € Mmocoymia oOur Opoil HayuyHU
nyonukauu - 48; kato oT Tiax 29 ca B u3ganus ¢ umnakt-daktop (11 B xareropus Ql; 13 B
kareropust Q2; 4 B kareropust Q3; 1 B kareropust Q4); 5 rnmaBu ot kuuru (3 Ha Elsevier, 1 Ha
Wiley u 1 na Bookcraft); 6 craruu B u3ganus ¢ ummakt-pasr (Scopus 1 Web of Science); u 3 B
cOOpHHIM OT KOH(EPEHITUH.

Hucepraumsita 3a OHC ,nmoktop” Ha TemMa “EnacTMdHOCT, MPOMYCKIMBOCT U
MOpGOJIOTHs Ha JIMIHUIHU OMCI0EBEe B MPUCHCTBUE HA XUAPOMOWIHNA U aM(PUPUITHU MOJIEKYIH €
HaIlMCaHa Ha OCHOBATa Ha 4 MyOJIMKAIIMU ¢ UMIAKT (PaKTop.

B xoHkypca 3a akaja. IIBKHOCT ,,JJOUEHT O-p Bukropus Butkosa yuactsa ¢ 20 HayuHuU
nyonukaruu  (mpe3 mepuoga 2000-2011). Ilo-romsamara dYact OT HaydyHuUTe paboOTH Ha
KaHJM1aTKaTa ca MyOJMKyBaHU B CTICHUAIM3UPAHN HAYYHU CIHCAaHUs 110 Onodusuka.

KbM xaOunuranuoHeH TpyA KaHAMJATKaTa € BKIOYMWIA 5 nyOnuKauuu B peepupaHu
MEXIyHApOJAHU MyOJIMKaluy, myonuKkyBanu B nepuoaa 2014 - 2018 r.

[Tybnukanuure W3BBH XaOWIHMTAIlMOHHATAa paboTa ca ob6mo 14, oT KouTto 3 TIIaBH OT
KHUTH ¥ 11 cratum B pedepupaHd MEXIyHApOAHHM CIHMCAHUs, KakTo U 4 myONuMKauuu B
CIHMCaHMsI C UMIIAKT paHr. Bcuuku cratuu ca myonukyBanu B nepuoaa 2012 - 2019 roauna.

ChrinacHO M3MCKBAaHUSATA 32 3a€MaHE Ha akajeMuydHa JurbxHOCT "[Ipodecop”, 3amoxenu B
3akona 3a PaButne Ha Akagemuunusi CoctaB B Pb (BPACPB) u nmpaBwiHKKa 3a yCIOBUSITA U
pena 3a mpuaoOMBaHe HAa HAYYHM CTENICHM M 3aeMaHe Ha akaJeMM4YHH JUThXHOCTH Ha BAH,
KaHauaaTKaTa aou A-p Bukropus BuTtkoa e npeacrasuia:

J KBM IIOKa3aTea A
Hucepranuronex Tpyx 3a npuckxaane Ha OHC ,,moktop*- 50 Touxu
. KBbM IoKa3aTea B 2.

XaOuauTanmoHeH TPyA: 5 Hay4YHW MyOnwKanuu B u3nanus, pedepupanu B Web of Science u
Scopus —110 Toukw,

. KBbM Ipyna or noxkasaresu I’

I' 3. 11 nayynu nyOnuxanuu B usfganus, pedepupanu B Web of Science u Scopus, u3BbH
XaOWIUTAIIMOHHUS TPy - 232 TOYKH,

I'. 4. 3 I'naBu ot kKHUTU— 45 TOUKH
. KbM nokasaresa D 11

105 HuTtupanus B HAy4YHU U31aHUS, MOHOTpaduH, KOJEKTUBHU TOMOBE U MaTteHTH - (210 Toukm)
. KBbM rpyna or noxkasareju E

E13 PbK0BOACTBO Ha yCIEUIHO 3aIUTHII JOKTOPAHT- 50 TOUKHU

E14. Yyactue B HanloHalleH Hay4eH Wiu oOpaszoBaresieH MpoekT -30 Touku

E15. Yuactue B MexayHapoieH HayueH Wi oopa3zoBareseH npoekT -100 Touku

E16. PpxoBOACTBO Ha HAIIMOHAJICH HAy4YeH WU oOpaszoBaresieH MpoekT-60 TouKu

E18. [IpuBneuenu cpeacTsa 1o NpoeKTH, pbKOBOEHHU OT KaHauaara -30,7 Touku
Haykomerpuunure mnokazatenu Ha Jlon na-p Bukropus BuTkoBa HambJIHO TMOKpHBAaT U
HA/IBUIIABAT M3UCKBAHMATA 32 3aeMaHe Ha akKaJeMUYHaTa JUIBXHOCT ,,JIOLIEHT®, 3aJ0)KeHU B
[TpaBunnuka koM 3PAC Pb, B 3PAC-BAH u na UDTT .



3. O0ma XxapakTepuCcTHKA HA HAYYHATA U HAYYHO-TIPUJIOKHATA NeHHOCT HA KaHIuJAaTa:

Hon a-p Buxrtopuss ButkoBa e ,maructbp” ¢ aBe crneunanHoctu ot Coduiickuu
yHuBepcuter ,,CB. Kimmment Oxpuiacku’: crnenraiHocT ,,KBaHTOBa €JIEKTpPOHHMKA M Ja3epHa
TexHuka” kbM Pusnuecku dakynrer ot 1997 r., u cneunansoct ,,buopusuka u pagnoduonorus’
kbM buonorunyecku ¢akynrer ot 1996 r. I aBete aumioMHH paOOTH ca 3alIUTCHHU C OTIUYHHU
(6.00) oureHkwM.

[Tpe3 2002 kananaaTKaTa 3amMTaBa JOKTOpaT Ha TeMa: “‘EIacTUYHOCT, MPOMYCKIUBOCT U
MOpGOJIOTHs Ha JIMIUAHU OUCIIOeBe B MPUCHCTBUE HA XUAPOPWIHU U aMPUPUIHU MOJIEKYIH
KaTo PEJOBEH JOKTOPAHT MO CHenuaiHocT ,,Ou3nka Ha KoHAeH3upaHata Marepus” kKbM UDTT-
BAH u Yuusepcutera bopao, ®@pannus noj ppkoBoacTBOTO Ha ipod. n¢H M3ak busac (MDTT-
BAH) u npod. a-p @unun Meneap.

Ot Maprt 2003 r. go FOnu 2004 r. e moct-gokropanT B JlaGoparopusra mno ¢gusnyuHa
cnektpomeTpus KbM DpeHckust HaMoHasIeH IeHThp 3a Hayunu u3cneaBanus (CNRS), Grenoble.

Ot 2011 r. e Jouent B naGoparopus “TeuyHn kpuctaium U OMOMOJIEKYJTHH cjoeBe’”,
HanpasieHue ,,Ou3nka Ha Mekata Mmarepusi” kbM UDOTT-BAH.

Jou n-p Bukropus BurkoBa uma peauua crenuanu3alvy KaTo IOKaHEH y4eH B Max
Planck Institute of Colloids and Surfaces, Potsdam, Germany (2002r).; peryJispHd BU3UTH B
naboparopusita o WurepnuciummaapHa ¢pusmnka Grenoble, France; M-ta mo ®usukoxumus u
Enextpoxumusi, Mocksa (2015r), bpayn Y-ta B Amepuka (2016r.), YauBepcurera ,,Jluapo”,
[Tapwx, @pannus (2018 r).

Kangunatkata uma ywactus B 20 mpoekta, ot TaX 11 MexayHapoaHu U 9 HallMOHAIHM.
PvkoBonuTen € Ha 8 HAy4YHOM3CIIEIOBATEICKU MPOEKTA, B TOBA Yucio AeicTBan] nmpoekt ¢ GHU
(JIHO8-7/2016) m Ha 2 ycnemrHO NPUKIIOYIIA MIanexku mnpoekta ¢ ®HU, kakto m Ha
CHBMECTHH MPOCKTH 3a HAyYHU u3cienBanus ch¢ CBOOOIHUS YHUBEpCUTET Ha bprokcen, benrus;
OpeHCKUsa HalMOHAICH IeHThp 3a HayuyHu wu3cieaBanHuss (CNRS), I'penoOwn, dpannus;
WNuctutyra mo O6uodusnka U M3CIeIBaHUS HA HAHOCUCTEMH KbM ABCTpHiiCKaTa akaaeMusi Ha
HaykuTe, ABCTpusi; ¢ Pyckara akajgemMusi Ha HAyKHTE.

IIpencraBen e cnuchbk ¢ 47 ydacTHsi B MEXIyHApOJIHH KOHTPecH U KOH(pepeHIuHn u 24
y4acTHsl Ha HALIMOHAJIHU KOHTpecH, KOH()EPEHLIMU U CEMUHAPH.

Jou n-p Buxropusa BurkoBa € ydacTHMK B EBpomnelickara Mpexka 3a pa3BUTHE Ha
TexHoyioruu Ha 6a3ata Ha enektponopanus -EP4Bio2Med kbM COST Axums TD1104.

Kannunartkata uma yTBBp/IEH Hay4HO-aIMUHUCTPATUBEH OIUT KAaTO HAy4eH CEKpeTap Ha
Hay4yHO-OpraHu3auioHHo 3BeHO KbM HMOTT-BAH. buna e cekperap u mnpencenaren Ha
aTeCTallMOHHU KOMMCHH, KaKTO U TMpeJIceaarell, HAy4eH CEKpeTap U YJeH Ha OpraHU3allMOHHU
KOMUTETH Ha Hay4YHU GOPYyMH.

CrunennuanT € Ha OpeHCKOTO MPaBUTENCTBO 3a OCBUIECTBSIBSHE HAa CBBMECTHA
noktopanrtypa (1998 —2001). Mma crneyenena Harpaja 3a Haili-noowsp nocrep 2004 r. kakTo U 6
Harpajau 3a Hail-BayKHU U ApKU HayuyHu noctuxeHus Ha UOTT-BAH



4. [lemarornyeckara JeifHOCT HA KAHAWAATa OT HAYAJIOTO HA Kapuepara:

Hon. n-p Buxrtopuss ButkoBa mMa yTBBpPJEH MEAArOrMYECKH OMHUT OT paboTaTa ChC
CTYIEHTH KaTo XOHOPYBaH aCUCTEHT B JlemapTameHTa mo mpuiokHa ¢Qusuka B TeXHHYECKUs
yausepcureT-Codusi.

buna e pwpkoBoguTENn Ha penoBeH MOKTOpaHT mo Ouodmsumka kbM UDTT — BAH
(BamuTun yernemno Ha 16.05.2018r.), na 2 crymentn or XTMVY-Codus (1 OakanaBbpcka
JTUTIJIOMHA paboTa U 1 MarucTbpcka qurioMHa padota), Ha 1 craxanT oT buon. ®-1 kM CVY.

Kanauparkata mMa mpeictaBeHa OTKpUTA JIEKIMs 3a MOMYJSIpU3MpaHe Ha HAy4YHHUTE
nocTxkeHuss Ha TemMa "Teunm kpuctamu - or LCD no HaHO-OMO-TeXHOJIOTHH' TIO BpeMe Ha
KimumenToBute nuu B CY npe3 2018 r.

Hon. n-p. Buktopuss BuTkoBa mma W peaulia NMOKAHEHW JIEKIMM HAa CEMUHApH B
gyxxaectpanHu HWscnenosarencku HMuctutytu m Y -tu karo MHctuTyra 1o KOJIouau M
unrepdeiicu ,Makc Ilmank”, T'epmanus; Yuupepcurera ,,Jlunpo”, Ilapwxk; bpayn VY-t,
Awmepuka; Hucturtyra mo  Ouodusmka u  HaHocuctemMd B I'pan,  ABcTpus;
NuTtepauctunmHaprara jgabopatopus mo ¢usuka, B ['penoobn m Hammonamnoto Buciie
ydwiInie o xumus B Pex, @panuys u qpyru.

5. OCHOBHM HAYYHHU ¥ HAYYHO-NPHUJIOKHUA IPUHOCH

HayunaTa neiiHOCT Ha KaHAHUJATKaTa € B 00JacTTa Ha U3MKATa Ha MEKaTa U )KUBaTa MaTepHs, U
Mo-crieaTHO MeMOpaHHaTa Ouodu3MKa, JTUOTPONHUTE TEYHHU KPUCTANH, MPOTEUH-JIUMUIHU
B3aMMOJICHCTBUS, KieThuHaTa Onodusuka. [Ipeamer Ha uzcneaBane ca OMOJIOTUYHUA CUCTEMH HA
Pa3IMYHO CTPYKTYPHO M (PYHKIIMOHAJIHO paBHUILE, KaTO HalpuMep OMOIOTHMYHUTE MeMOpaHH,
KaTo WMaT BaXHa CTPYKTYpPOONpEeIeNsiia poJii B OWoNormyHaTa KJIETKAa W ydacTBaT B
MHOTOOpOMHM KU3HEHOBAXKHU KJIETHYHU MPOLECH.

Enna wact ot paboTuTe ca MOCBETEHW HA M3CJEIBAHE HAa €IACTHYHUTE CBOICTBa Ha
nunuaHuTe MeMOpaHu. ChIO Taka ca W3CIACABAaHU CJICKTPUYHUTE M MEXaHWYHH CBOWCTBA Ha
JTUNUIHA OUCIIOEBE, KOUTO MPENONpPENeNsT CTPYKTYPHOTO W (YHKIIMOHATHO 3HAUYCHUE Ha
MeMOpaHUTE MPHU KIETHUHU MPOILIECH KAaTO €HJIO- M €K30IIMT03a, KJIETHhUHO JIeJICHE U CIIMBAHE,
(dbopMupaHe Ha HEPBHUTE KJIETKU U HEBPOHHUTE MPEKH.

Karo 1510 Hay9HHTE TPHHOCH MOTaT J1a ce 00O00IIAT B CISIHUTE KaTETOPHH

1. Hnosayuu u HO8U 3HAHUA NPU ONpedeNsHe HA eNacmMUYHOCMMA HA 02b8aHe HA TUNUOHU
Membpanu

1.1. 3a mbpBHU OBT € U3NON3BaHa HU(pPOBA XoIorpadcka MUKPOCKONHS U € pa3padoTeH HOB
eKCIIepUMeHTAleH MeTOJ 3a OIpeJeNsHE Ha MOJyJa Ha €JacTUYHOCT Ha OrbBAaHE Ha
JUMUIHATE MeMOpaHu upe3 AUPEeKTHO (a30BO HM3MepBaHe Ha (pazaTa Ha KOMIUJIEKCHATa
aMIUIUTY/la Ha CBETJIMHATA U M3MOJ3BaHE Ha aBTOKOpelIalMOHHUM (pyHKuuu. IIpeaumMcTBo Ha
pa3paboTeHHsI METO/I € HAITbJIHO aBTOMaTU3MpaHaTa 00paboTKa Ha 3aIMCAHUTE JaHHU 3a (hazara
Ha CHETJMHATa, KaKTO ¥ BB3MOXKHOCTTA 3a IOJyyaBaHe Ha MH(popMaius 3a (QpIyKkTyaluuTe Ha
MeMmMOpaHaTa TpU pa3IMYHU TOJSAPHM BIVIK CPSAMO OINTHYHATaA OC HA CcHCTeMaTa M
BB3CTAaHOBSIBAHE HAa TpUMEpHaTa JopMa Ha BCSIKA OT M3CIEABAHNUTE Be3UKYH. [Al]



1.2.0mpeznenen € MOAYTBT Ha €IACTUYHOCT HA OI'bBAaHE HA JBYKOMIIOHEHTHA 3ape/ieHa
MeMOpaHa IMpu 3ajajieHa HOHHA cuiia Ha cpenata u pH<S, kato Habo1aBaHaTa 3aBUCUMOCT Ha
€ 00siCHEeHa BBH3 OCHOBA HAa TEOPETHUYHA OIEHKA HAa EIEKTPOCTATHYHUS MPUHOC KbM MOJYJA Ha
OTr'bBaHE Ha OWCIIOS M BIMSIHUETO HA Oemust mryM. [AS]

1.3.1Toay4eHH ca HOBH Pe3yJTATH 32 €IACTUYHOCTTA HAa OTbBAaHE HA JHUMHIHU MEMOpaHU C
BKJIIOUEHU B ChCTaBa UM JIM3OJMIUIU W/WIHM JIUIUAN, ChIbPXKAIIKA MMOJIMHEHACUTEHH MAaCTHH
KHUCCIIMHU. PCSy.HTaTI/I Ca BaXXHHU IIpU H3ACHABAHCTO HA MCXAHU3MUTC IIPU HNPOLECCUTC HaA
CTapeeHe Ha MO3bKa M TOsIBaTa M Pa3BUTHETO HA HEBpoOJIeTeHepaTUBHU 3a0osiBanus. [B1, B4].

1.4.3a nbpBHM IBT upe3 QIyKTyallMOHHA CIIEKTPOCKOINS U OTYATAHE Ha OeHs IIyM € u3MepeHa
€JIACTUYHOCTTa Ha OI'bBAHE HA CUHTETUYHM JIMIUIHU MEMOpaHM B IPUCHCTBHE HA 3aXapo3a B
okoJTHaTa 3a MeMmOpanara Boaa. [B3, B5, B7, B8, B9, B13]

1.5.0npenenenn ca €1acTUYHOCTTa HAa OT'bBAaHE W EJIEKTPUYHUAT KalaluTeT Ha JIWMUIHU
MeMOpaHU BbB BOJHH PAa3TBOPU HA HE3aXapHUTE MOACTAIUTENN acrapTaM U COpOUTOII, IUPOKO
M3II0JI3BaHU B XpaHUTENIHAaTa UHAyCcTpus. [B14]

1.6. U3cnenBanu ca MEXaHWYHHUTE CBOWCTBA HA €THOKOMIIOHEHTHH MEMOpPaHU OT CHHTETUYCH
dbochaTuIuIXoauH IpH pa3inyHa KUCETWHHOCT M MOHHA cujla Ha BoaHata cpeda. [lomydenure
JTAaHHU J]aBaT Bb3MOKHOCTH 32 MPUJIOKEHHE B KOHTPOJIa Ha YiUCcTOTaTa Ha BojaTa. [BS5, B7, B10]

2. Hnosayuu u HO8U 3HAHUA, CEbP3AHU C eNeKMPUYHU U ONMUYHU GIUAHUSL BBbPXY
MoOenHume memopanu

2.1. 3a nbpBH OBT € HAOIIOJABAHO M U3CIEABAHO (POPMUPAHETO HA LIMIMHAPUYHH (TyOyIapHu)
CTPYKTYpU OT MeMOpaHaTa Ha KBa3UC(QEPUYHHU JIMIUIAHA BE3UKYJIH B MIPOMEHIIUBO €IEKTPUYHO
MoJIe, KaTo € MOJYYEHO KaueCTBEHO HOBO 3HAHME 3a EJIeKTPOMHIyIUpaHaTa Mopdosorus Ha
JIUMUIHU BE3UKYIU. [A2]

2.2. 3a mbpBH BT € OINpE/IENICH CIeUU(UIHUAT eNEKTPUYCH KalaluTeT Ha MOACTHH MEMOpaHH
B COJIEBM pPa3TBOPH, HECHIbPXKALIM 3axapu, 4Ype3 aHaiu3 Ha jaedopMmanusra Ha JIUIHIHU
BE3UKYJIU B IPOMEHIIMBO €JIEKTPUYHO ToJe. [A3, A4]

2.3. 3a nbpPBHU BT € U3CIEIBAHO U €KCIIEPUMEHTAIHO OMPEACIICHO BIUSHHETO Ha 3axapo3aTa
BBPXY EJIEKTPUYHUTE CBOWCTBA HAa MOJEITHH JHIHIHA MEMOpaHH, KOETO MMa TEXHOJOTUYHA
BaXHOCT NPU M3SICHSBAHE POJISiTA HA 3aXapUTe B NMPUPOIHUTE MEXaHHW3MU Ha Ipeana3BaHe Ha
pacTeHHsTa OT 3acyllaBaHe, B KpUO- WM OHOMpe3epBalusATa B peauila WHIAYCTPUATHU U
MEIMIMHCKYU TIpUJIoKeHus. [A3, A4]

2.4. ExcrmepuMeHTAaTHO € [OKa3aHO 3HAUEHHWETO Ha KATHOHUTE 3a MOIYIHMPAHETO Ha
(hOTOAKTHBHOCTTA Ha XJIOPOTUIACTHUTE MEMOPAHH TIPH OCBETSABaHE ¢ (POTOAKTUBUpAIIA U OJIM3KA
JIO HacHIIalara cBeT/iInHa. [B6]

2.5. 3a bpBHU BT EKCIEPUMEHTAIHO € W3CJIEABAaHA PEOJIOTHSATa HA KOHUEHTPUPAHU (I'bCTH)
CYCHEH3UH OT epUTPOLUTH TpH MpuUjaraHe Ha KOMOWHAIMS OT CTAllMOHAPHA M OCLMJIATOpPHA
nedopMalus 1 ca Moxy4eHd MOIYJIUTE Ha BUCKOEIACTUYHOCT Ha KOHIIEHTPUPAHU €PUTPOIIUTHU
CYCIIEH3MH IIPH NPUIIATAaHETO HA CYNEPIIO3ULINS HA OCLUIMPAI] U ITOCTOsIHEH NOTOK. [B8, B11]



6. OTpakeHne Ha HayYyHHMTe NMYOJMKAIMH HA KAHAWAATA B HALIATA M YY:KIeCTPAHHA
JHUTepaTypa:

Jorn. ButkoBa € MeXIyHapOAHO MPU3HAT YU€H U YTBBPJAEH CIIECUATUCT B MeMOpaHHATa
Onodu3nKa ¥ JIUOTPOITHUTE TEIYHU KPUCTAITH.

OOmus Opoit mUTAaTH Ha BCUYKHM HAayYHU MyONMKAIMM Ha KaHauaatkata e 343 (karo 29
OT TSIX Ca B UYXKJIECTPAaHHU JUCEPTALlMOHHU TPpyaoBe), h — unaekca e 10.

[Tocouenu ca 105 uutupanus B Hay4HU U3JaHus, peeprpaHu B CBETOBHOM3BECTHH 0a3u
nanau (Web of Science u Scopus) Ha pabotute, c KOWUTO J01. BUTKOBa ydacTBa B KOHKypca
(Tabmuna 3).

KangunaTkaTta e mpeacTaBuia U3BajKa OT Hal-ChIIECTBEHHU IIMTATH, KATO MHOTO JOOPO
BIICHATJICHUC IIpaBH, Y€ TC Ca B ABTOPUTCTHU CICHUAIN3UPAHU CIHUCAHUSA B O6HaCTTa Ha
¢usukara u 6modusukara. Hampumep:

- paborta Mol. Cryst. Liq. Cryst. 449, pp. 95-106 (2006) e uutupana B Scientific Reports 7,
Article number: 12152 (2017),

- Pabora Europhys. Lett., 68 (3), pp. 398-404 (2004) e mutupana B Scientific Reports,
Volume 5, 25 August 2015, Article number 13163;

- -Antonova, K., Vitkova, V. Meyer, C. Membrane tubulation from giant lipid vesicles in
alternating electric fields. Physical Review E 93, 12413 (2016) e nutupana 4 mpTH B
Scientific Reports, 8, 4758 (2018). PabGorata e mnocBeTreHa Ha (opMUpaHETO Ha
MWIMHAPUYHA MEMOpaHHU CTPYKTYpH, H3TETJICHH OT MEMOpaHWTEe Ha TUTAaHTCKH,
€IHOCTIOWHU, MOYTH CEpPUYHU JIMMUAHU BE3UKYIHM NPU BBH3JCHCTBHE HA MPOMEHIIUBO
EIIEKTPUYHO TI0JIE BHPXY TSAX U € MPEUIOKEH MOJIET;

7. KpuTnuHn 0esIe)KKH Ha peleH3eHTa M0 NPeACTABEHHTE TPYAOBe, BKJIIYHUTEIHO H 10
JIMTEPATyPHATA 0CBeJOMEHOCT HA KAHANAATA

Hsimam 3a0enexku KbM MpeACTaBeHUTE MyOIMKalUK U MaTepuald 1Mo KoHKypca. Hamam
U BBIIPOCHU KbM KAaHJIUJATKATA.

8. JInunu BHeYaT/IeHUs] HA PelleH3eHTA 32 KaHIuI1aTa

[To3naBam nmou. a-p. Bukropus BuTkoBa oT HauyanmoTo Ha HeilHaTa JOKTOpaHTypa. Mmam
OTJIMYHM BIICYATJICHUS 3a HeiHata mpodecuoHaHa aHTaXUPAaHOCT KbM  HayyHara
npoOJeMaTrKa.

HambnHo cbM yOesneHa B HeifHaTa BUCOKa HaydHa KBaJM(UKAIUSA U PHKOBOJHU YMEHUS,
KOUTO TsI € IOCTUTHAJIA IPe3 TOAUHUTE U HECBMEHO 1€ pa3BUBa B ObJelIE.

IIpencraBeHnTe AOKYMEHTH IO KOHKYpca ca MOAPEACHH W3PSIHO, PE3YJITATUTE OT
Hay4HaTa JIeHHOCT ca MPeJCTaBeH! MHOTO MPELH3HO, C TOYHA U 331bJI00YCHA HHTEPIPETaLIUs.



3aKJIueHune:

[TpencraBeHuTe MO TO3U KOHKYPC MaTepUaId U HAYYHU TPYyJ0BE Ha Aol O-p Bukrtopus Butkosa
ButkoBa xapakTepusupar KaHIUAAaTKaTa KaTo BHCOKO KBAaJH(HUIMpaH CIEHUAIUCT B objacTra
Ha (U3MKaTa Ha MEKaTa 1 >KMBaTa MaTepusl.

l'openocouenute gaHHU MOKa3BaT, Y€ HAYKOMETPUUYHUTE IOKa3aTeiaud Ha Joi I-p Bukropus
BuTkoBa HambaHO YIOBIETBOpABAT W JOPU HAJIMHHABAT M3UCKBAHUATA 3a 3aeMaHE Ha
aKaJeMU4HaTa JUTbXKHOCT ,,IIpodecop®, 3amoxkenu B 3akoHa 3a PaBurtne Ha AxagemMuuHUs
CocraB B Pb (BPACPB) u mpaBwiH#Ka 3a YCIOBHSATA M peaa 3a NMPHIOOMBaHE HAa HAyYHH
CTEIIEH! U 3a€MaHe Ha akaJleMHYHH JibkHocTH Ha UDTT - BAH.

Ha 6a3ara Ha ropensoxkeHOTO U3pa3sgBaM ITbJIHATA CH MOJAKpena KbM KaHAuJaTypaTa Ha JI011 JI-
p Bukropus BurtkoBa u ¢ mbiaHa ybeneHOCT npenopbuBaM Ha nountaeMoTo HayuHoro xypu na
nogkpenu u npemnoxku Ha HC wa WucTHTyT MO ¢usuka Ha TBBpHoTo Tsno-bBAH, moum a-p
Buxropust ButkoBa na 661 n30paHa Ha akaJieMUYHATA THKHOCT ,,IIpodecop” mo HampaBiieHHne
4.1. ®u3nvecKu HayKu.

14.12.2019 1.
rp. Codust
Peniensent:

/mpo¢. ndpu Bepa Mapunosa /
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REVIEW

By Vera Marinova Gospodinova, Prof. DSc.
Institute of Optical Materials and Technologies (IOMT) - BAS

competition for the occupation of the academic position "Professor”,
Professional field 4.1. Physical Sciences, Specialty in Condensed Matter Physics
according to an announcement in the State Gazette, issue 61 from 02.08.2019 for the needs of

the Laboratory "Liquid crystals and biomolecular layers" of the Institute of Solid State Physics
(ISSP), Bulgarian Academy of Sciences (BAS)

Applicant: Assoc.Prof. Victoria Vitkova Vitkova, PhD

Assoc. Prof. Victoria Vitkova Vitkova is the only candidate in the competition for the
academic position of "Professor", announced in the State Gazette, issue 61 of 02.08.2019 for the
needs of the Laboratory "Liquid crystals and biomolecular layers" at the ISSP-BAS.

In the competition for the academic position of "Professor" the candidate participates
with the total number of 19 scientific publications in refereed journals with impact factor (Web
of Science and Scopus), where 14 of them (including 11 in journals and 3 book chapters Elsevier
set of metrics "['") and 5 publications with Impact Factor from her rehabilitation work (set of
metrics "B" indicator "4").

In the habilitation work (set of metrics "B" indicator "4"), the candidate has included 5
publications in refereed international journals with categories Q1 (2 publications) and Q2 (3
publications). The publications were published in the period 2014 - 2018.

Publications outside the habilitation work are 14 (set of metrics "I'"): 3 book chapters
and 11 articles in refereed international journals (including 3 publications in category Ql, 1 in
category Q2, one in category Q4), as well as 4 publications in journals with Impact Rank. All
articles were published in the period 2012 - 2019.

The citations according to Web of Science and Scopus are 105.

All scientific publications (presented in the author's reference list) are cited 343 times, h -
index 10.

The materials submitted by the candidate include all the required documents related to
the competition and meet (even exceed) the requirements for occupation of the academic
position of "Professor”, as laid down in the Law on Development of the Academic Staff in the
Republic of Bulgaria (ZRARB) and the rules for its implementation, as well as at the ISSP-BAS.

2. Publications before and after the degree. (Assessment of the applicant's compliance
with the minimum national requirements, the requirements in the ZAS-BAS and the
requirements in the table annexed to this document).



In the list of scientific papers the candidate includes a total number of scientific
publications - 48; 29 of them published in Impact Factor journals (11 in Q1 category; 13 in Q2
category; 4 in Q3 category; 1 in Q4 category); 5 book chapters (3 by Elsevier, 1 by Wiley and 1
by Bookcraft); 6 articles in Impact-rank publications (Scopus and Web of Science); and 3 in
Conference Proceedings.

The PhD Thesis work entitled "Elasticity, permeability and morphology of lipid bilayers
in the presence of hydrophilic and amphiphilic molecules" was written on the basis of 4
publications with an impact factor.

Dr. Victoria Vitkova has participated in the competition for the academic position of
Associate Professor with 20 scientific publications (published 2000-2011). The majority of the
candidate's scientific papers are published in specialized scientific journals in physics and
biophysics.

In the habilitation work, the candidate has included 5 publications in refereed
international publications, published in the period 2014 - 2018.

The publications outside the habilitation work are 14 in total, of which 3 book chapters and
11 articles in refereed international journals, as well as 4 publications in Impact-rank journals.
All articles were published in the period 2012 - 2019.

In accordance with the requirements for occupation of the academic position "Professor", laid
down in the Law on Development of the Academic Staff in the Republic of Bulgaria (ZRASRB)
and the regulations for the conditions for the acquisition of academic degrees and the occupation
of academic positions of BAS, the candidate Assoc. Prof. Dr. Victoria has submitted:

¢ to indicator A
PhD thesis for the awarding of the Doctor - 50 points
¢ to indicator B 2.
Habilitation work: 5 scientific publications in journals, indexed in world-famous databases (Web
of Science and Scopus) - 110 points
¢ to the group of indicators I
I' 3. 11 scientific publications in journals, indexed in world-famous databases (Web of Science
and Scopus), outside of habilitation - 232 points,
I'. 4. 3 Book Chapters - 45 points
¢ toindicator D 11
105 Citations in Scientific Publications - (210 points)
¢ to the group of indicators E
E13 Advisor of successfully defend PhD student - 50 points
E14. Participation at national scientific or educational project -30 points
E15. Participation in an international scientific or educational project -100 points
E16. Guide to a national science or education project - 60 points
E18. Funds raised under the project, managed by the applicant -30.7 points

The science metric indicators of Assoc. Prof. Victoria Vitkova completely cover and even
exceed the requirements for occupying the academic position of Assoc. Prof., laid down in the
Regulations for ZAS RB, in ZAS-BAS and of the ISSP-BAS.



3.General characteristics of the applicant's scientific and applied activities:

Assoc. Prof. Victoria Vitkova is a Master from Sofia University "St. Kliment Ohridski” with 2
majors:

- Master of "Quantum Electronics and Laser Engineering"at the Faculty of Physics, since
1997, and

- Master of "Biophysics and Radiobiology" at the Faculty of Biology, since 1996.
Both Master thesis works have been defended with excellent (6.00) grades

In 2002, she defended PhD thesis entitled "Elasticity, Permeability and Morphology of
Lipid Layers in the Presence of Hydrophilic and Amphiphilic Molecules" as a full-time PhD
candidate in Physics of Condensed Matter at ISSP-BAS and Bordeaux University, France,
supervised by Prof Izak Bivas (ISSP-BAS) and Prof. Philip Melear. Dr. Vitkova holds joint
(Bulgarian-French) PhD doctorate.

From March 2003 to June 2004, she holds a PostDoc position at the Physical
Spectrometry Laboratory of the French National Center for Research (CNRS), Grenoble, France.

Since 2011 she become an Assistant Professor in the Laboratory "Liquid Crystals and
Biomolecular Layers", Department of Soft Matter Physics at ISSP-BAS.

Assoc. Prof. Victoria Vitkova hold several specializations as an invited scientist at the
Max Planck Institute of Colloids and Surfaces, Potsdam, Germany (2002); regular visits to the
Laboratory of Interdisciplinary Physics Grenoble, France; Institute of Physical Chemistry and
Electrochemistry, Moscow (2015), Brown University, USA (2016), Paris Diderot University,
France (2018).

The candidate participated in 20 projects (11 international and 9 at national level). Dr.
Vitkova is the leader of 8 research projects, including an ongoing project with the NSF (DNO08-7
/2016) and 2 successfully completed youth projects with the NSF, as well as joint research
projects with the Free University of Brussels, Belgium; French National Center for Research
(CNRS), Grenoble, France; Institute of Biophysics and Nanosystems Research at the Austrian
Academy of Sciences, Austria; and with the Russian Academy of Sciences.

The candidate presents a list of 71 in total presentations at conference, 47 of which at
international congresses and conferences and 24 at national levels.

Assoc. Prof. Victoria Vitkova was MC member of COST Action TD1104 Network for
the Development of Electroporation -EP4Bio2Med.

The candidate has a well-established scientific-administrative experience as a scientific
secretary of a scientific-organization unit at the ISSP-BAS. She served as a secretary and chair of
organizing committees, as well as chair, scientific secretary and member of organization
committees at scientific forums.

Assoc. Prof. Dr. Vitkova is a Fellow of the French Government for a joint doctorate
(1998 - 2001).

Dr. Vitkova won the 2004 Best Poster Award, as well as has 6 awards for the most
important and outstanding scientific achievements of the ISSP-BAS



4. Teaching activity of the applicant since the beginning of his/her career:

Assoc. Prof. Victoria Vitkova has a well-established teaching experience in working with
students as a part-time assistant in the Department of Applied Physics at the Technical
University of Sofia.

She was advisor of PhD student in Biophysics at the ISSP — BAS (successfully defended
on 16.05.2018), 2 students from Chemical University -Sofia (1 bachelor's thesis and 1 master's
thesis), 1 internship student from Department of Biology —Sofia University

Assoc.Prof. Victoria Vitkova presented an open lecture to promote scientific
achievements on the topic "Liquid crystals - from LCD to nano-bio-technology" during the
Klimentovi days at Sofia University in 2018.

Assoc.Prof. Dr. Victoria Vitkova has a number of lectures presented at seminars at
foreign research institutes and Universities such as Max Planck Colloids and Interfaces Institute,
Germany; Paris Diderot University; Brown University, USA; Institute of Biophysics and
Nanosystems in Graz, Austria; The Interdisciplinary Laboratory of Physics, Grenoble and the
National Higher School of Chemistry in Rennes, France and others.

5. Basic scientific and applied scientific contributions

Dr. Vitkova’s scientific activity is in the field of soft and living matter physics, and in more
particular focused on membrane biophysics, lyotropic liquid crystals, protein-lipid interactions,
cell biophysics. The subject of her study are biological systems at different structural and
functional levels, such as biological membranes, having an important structure-determining role
in the biological cell and involved in numerous vital cellular processes.

Part of her work is devoted to study the elastic properties of lipid membranes. The electrical and
mechanical properties of lipid bilayers, which determine the structural and functional importance
of membranes in cellular processes such as endo- and exocytosis, cell division and fusion, nerve
cell formation and neural networks, have also been investigated.

In general, the scientific contributions can be summarized as follows

1. Innovation and new knowledge in determining the elasticity of bending of lipid
membranes

1.1. For the first time, digital holographic microscopy was used, and a new experimental
method was developed to determine the modulus of elasticity of bending of lipid membranes by
direct phase measurements of the complex light amplitude and analysis by using autocorrelation
functions. The advantage of the developed method is the fully automated processing of the
recorded phase data, as well as the ability to obtain information about membrane fluctuations at
different polar angles against the optical axis of the system and restore the three-dimensional
shape of each of the vesicles examined. [A1]

1.2. The modulus of elasticity of bending of a two-component charged membrane at a given
ionic strength of the medium and pH<S is determined, and the observed dependence of the
elasticity of the membrane on its surface charge is explained on the basis of a theoretical



evaluation of the electrostatic contribution to the modulus of flexion of the bilayer the influence
of white noise. [A5]

1.3. New results have been obtained for the elasticity of bending of lipid membranes with
lysolipids and / or lipids containing polyunsaturated fatty acidsq which are extremely important
in brain aging processes and the onset and development of neurodegenerative diseases. [B1, B4].

1.4.For the first time, the elasticity of bending of synthetic lipid membranes in the presence of
sucrose in the surrounding membrane water was measured by fluctuation spectroscopy and white
noise reading. [B3, B5, B7, BS, B9, B13]

1.5.The flexural elasticity and electrical capacity of lipid membranes in aqueous solutions of
non-sugar sweeteners aspartame and sorbitol, widely used in the food industry, have been
determined. [B14]

1.6. The mechanical properties of single-component membranes of synthetic phosphatidylcholine
at different acidity and ionic strength of the aqueous medium were investigated, and it was found
that the modulus of elasticity of bending of lipid membranes in a solution with controlled ionic
strength decreased almost twice compared to the modulus of elasticity of the same membranes in
double-distilled water. The obtained data find application of the effect in the control of water
purity [B5, B7, B10]

2. Innovation and new knowledge related to the the effect of electrical and optical
influences on model membranes

2.1.. For the first time the formation of cylindrical (tubular) structures from the membrane of
quasispherical lipid vesicles in an alternating electric field was observed and investigated. When
an alternating electric field is applied, the shape of the vesicle changes from almost spherical to
that of an elongated rotational ellipsoid. A qualitative new knowledge of the electroinduced
lipid vesicle morphology has been obtained. [A2]

2.2. For the first time, the specific electrical capacity of model membranes in sugar-free saline
solutions was determined by analyzing the deformation of lipid vesicles in an alternating electric
field. The reported result is in agreement with the literature known effect of reducing the
thickness of the lipid bilayer in the presence of sugar molecules in the aqueous solution
surrounding the membrane. [A3, A4]

2.3. For the first time, the effect of sucrose on the electrical properties of model lipid
membranes was investigated and determined experimentally. The impact of low molecular
weight carbohydrates on membrane properties is both fundamental and technologically important
in clarifying the role of sugars in the natural mechanisms of protecting plants from drought, in
cryo and biopreservation in many industrial and medical applications [A3, A4]

2.4 For the first time, the rheology of concentrated (dense) erythrocyte suspensions was
investigated experimentally using a combination of steady-state and oscillatory deformation.
Modules of viscoelasticity of concentrated erythrocyte suspensions were obtained when applying
a superposition of oscillating and constant flow [B8, B11]

2.5 The importance of cations for the modulation of the photoactivity of chloroplast membranes
in illumination with photoactivating and close to saturating light has been experimentally
demonstrated. [B6]



6. Reflection of the candidate's scientific publications in our and foreign literature:

Assoc. Vitkova is an internationally recognized scientist and well-known specialist in membrane
biophysics and lyotropic liquid crystals. The total number of citations of all scientific
publications is 343 (29 of which are in foreign dissertations), h - index is 10. 105 citations in
scientific publications are referenced, indexed in world-famous databases (Web of Science and
Scopus ) of the works with which Assoc. Vitkova participates in the competition (Table 3).

The candidate provides a short list with the most significant citations, and it is very good
impression that they are in reputable specialized journals in the field of physics and biophysics.

For example, the work Mol. Cryst. Lig. Cryst. 449, p. 95-106 (2006) was cited in Scientific
Reports 7, Article number: 12152 (2017), Europhys Lett., 68 (3), pp. 398-404 (2004) was cited
in Scientific Reports, Volume 5, 25 August 2015, Article number 13163;

Ref. Antonova, K., Vitkova, V. Meyer, C. “Membrane tubulation from giant lipid vesicles in
alternating electric fields” Physical Review E 93, 12413 (2016) focused on the formation of
cylindrical membrane structures drawn from the membranes of giant, single-layer, almost
spherical lipid vesicles by an alternating electric field, has been cited 4 times in Scientific
Reports, v. 8, 4758 (2018);

7. Critical notes of the reviewer on submitted papers, including on the applicant's literary
awareness

I have no comments related to the application materials. 1 also have no questions to the
candidate.

8. The reviewer's personal impressions of the applicant

I known Assoc. Prof. Dr. Victoria Vitkova since the beginning of her PhD study. I have very
good impression of her commitment to the science. I am fully convinced of her high scientific
qualifications and leadership skills that she has acquired over the years and will certainly develop
in her future career.

The submitted documents are arranged very precisely, the results of the scientific activity are
presented correctly, with an accurate interpretation.

Conclusions:

The materials and scientific papers presented by Ass. Prof. Victoria Vitkova characterize the
candidate as a highly qualified and motivated specialist in the field of soft and living matter
physics.

The above data show that the scientific indicators of Assoc. Prof. Victoria Vitkova completely
satisfy and even exceed the requirements for occupying the academic position of "professor",
laid down in the Law on Development of the Academic Staff in the Republic of Bulgaria
(ZRASRB) and the rules for the conditions and procedure for acquisition of academic degrees
and occupation of academic positions at the ISSP — BAS.



Based on the above statement, I express my full support for the application of Assoc. Prof. Dr.
Victoria Vitkova and I recommend to the Honorable Scientific Jury to support and propose to the
Scientific Committee of the Institute of Solid State Physics-BAS, Victoria Vitkova for the
academic position of “Professor” in the field 4.1. Physical Sciences.

14.12.2019 r.
Sofia
Reviewer:

/Vera Marinova, Prof. DSc. /
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