CTAHOBHUIIIE

[0 KOHKYPC 3a 3aeMaHe Ha akaJeMH4yHaTa JUIbXHOCT “mpodecop®, 00sBeH oT MHCTUTYT 1O
¢u3nka Ha TBBPAOTO TSUIO ,,Akan. ['eopru Hamkakos”, BAH B IB 6p. 83 ot 05.10.2021 r.,
npodecroHanHo HampasieHue 4.1. ,,du3nuecku Hayku', HayyHa crienuaiHocT ,,Pu3nka Ha
KOHJ/ICH3MpaHaTa MaTepusi’, ¢ TeMaTHKa ,,BiusHNe Ha HAaHONPUMECH BBPXY CBOWCTBAaTa Ha
JIMOUOHA CUCTEMH .

YuacTHHK B KOHKYpca: ao1. 1-p FOnus Jlro6omuposa I'enosa, UGTT-BAH
H3rorBui cTaHOBHINETO: 1011 1(DH ﬁopnaH I'eoprues Mapunos, UOTT-BAH
1. O61a xapakTepycTHKa Ha MIPeICTaBEHUTE MaTepraln

Jou. n-p 0. I'eHoBa € eqMHCTBEH KaHIUAAT 110 00sIBEHUsI KOHKYpc. Ts ydacTBa ¢ 22 Hay4yHU
MyOMUKalMK B CHEIUAIM3UPAHU U3JIaHUS W 2 TJaBU OT KHHUTM, KOUTO HE Ca M3MOJ3BaHU B
KOHKypca U 3a JOLeHT. Te3u TpyJoBe ca paslpeaeieHH IO IPpyHUTe 3a HAyKOMETPUYHU
MOKa3aTesH MO CIeAHUS HaYuH: B rpyna B (xabunuTtanoHneH Tpyn) - 8 Hay4HU MyOIuKalnu;
B rpyna I' — 14 Hayynu nmyOnuKkanuu u 2 TJIaBU OT KHATH. 12 OT myOIuKanuuTe ca oTredaTaHu
B HayuyHU cnucanus, a 10 oT TpymoBeTe ca B pElEH3UPAHU JOKIATU OT KOH(EpEeHIIHH,
myOJUKyBaHM B NBJEH TEKCT B crneuuanuzupanu uzganus. 50% ot myOnukanuure B
XaOWJIMTAIIMOHHUS TPy Tomaaat B kareropust Q2 (4 6p.), enna B Q3, u Tpu myOauKamuu ca
peLeH3UpaHu JIOKJIaJ] OT KOH(EpeHLUH, MyOJMKyBaHH B IBJICH TEKCT B CHEIHMATU3UPAHU
m3nanus. B mybnukamuute ot rpyna B, ['eHOBa € mbpBU MIIM KOPECTIOHIUPAIIl aBTOP, KOETO
OTroBapsl Ha u3MCKBaHusATa OT npaBunHuka Ha UDTT. B npencraBeHuTe Hay4yHU TPYAOBE B
rpymna nokazarenu I', kanauaaTeT € BKIrOYMI 2 Op. oT kateropus Q1, 4 6p. or Q2 u 5 6p. ot
Q4. IlpaBu BnedariaeHWe, 4Ye 3HAUMTEIHA 4YacT OT HayyHaTa nponxykuus (Hax 62%) e
peanu3upaHa 3a KpaTko BpeMe (IOCIeTHUTE TPU TOJUHH), KOETO € CBBP3aHO C MOJI0UpaHe H
pasmMpsiBaHe Ha CbhCTaBa Ha paOOTHUTE KOJEKTUBH M pa3pabOTBAaHUTE TEMATHKU.
[IpencraBenuTe 3a yuacTie B KOHKypca paboTH ca HaMEpHIIM MEKIYHapOJHO IPU3HAHKE, KAaTO
TEXHUTE HE3aBUCUMH LIUTHPAHUSI, BKIIOUCHU B MeKIyHapoanuTe 6a3u nanaun Web of Science
unmi Scopus, ca noakpeneHu ¢ 182 murtara. [lo oTHoIEHWE Ha Temaroruyecka JIEUHOCT,
KaHIUIAThT HE € IPEeCTaBUI JaHHU 3a 00yueHHe Ha AUIJIOMAaHTH U JOKTOpaHTH. KannuaarbsT
rMa aKTMBHA OpraHM3allOHHA U MPOEKTHA JEHHOCT ¢ yyacTus B 14 Hay4YHO-M3CIIeJOBATEICKU
MPOEKTa, OT KOMTO 8§ MEXAyHapoIHU. PbkoBojuTen € Ha 5 mpoekra (UHAHCUPAHU WIH
cbhunancupann ot ®HU m MOH, Bxmtountenno eaun asyctpaneH (¢ OUSM JlyOna).
[IpuBnedeHuTE MAPUUHU CPEACTBA OT MPOEKTH BH3IU3AT Ha 59 TOUKH OT MOKA3aTEINUTE B rpymna
E. Tlo otnennure rpynu, HayKOMETPUYHUTE TMOKa3aTelld YAOBIETBOPSABAT W HAAXBBPJIAT
MHUHHMAaJIHUTE wu3uckBaHusg, kakto Ha 3PACPDB, taka m wusuckBanmsara Ha HOTT 3a
aKaJIieMHYHAaTa JUTHKHOCT ,,ipodecop*.

2. O01ma XxapakTepuCTUKa HA HAyYyHaTa JEHHOCT Ha KaHAuaaTa

Hayunara neitHoct Ha nmou. I'eHoBa e B obOsactra Ha (u3ukara Ha OMOMEMOpaHUTE U
KJIeThuHaTa Onodusuka. M3cnenBanusra ce oTHacAT 10 Mopdoorusra, 1ehopMUPyEeMOCTTa,
n q)HYKTyaHI/II/ITe B JIMITUJHU MOHO- U 6I/ICJ'IOGB€, KaKTO U TdaXHaTa €JIaCTUYHOCT Ha OI'bBAaHC U
pasrarane. VHTepecuTe W BKJIIOYBAT HM3y4aBaHE HAa CHUCTEMH 3a HAcOUYCHA JOCTaBKa Ha
JICKApPCTBCHU IIPLCIiapaTu, Mnpujiaraie Ha TCXHUKUTC Ha yJTpa U HaHO(bHHpaHHH n Ip., KOUTO
MMart MOTEHIMAJ 3a IPUWIOKEHHUS B CIICIIMAIN3UpaHaTa MeJUIMHCKa Tepanus. M3cnensanusTa
ca (bYHI[aMeHTaJ'IHI/I N HAYYHO-TIPUJIOKHU U BKIIIOYBAT NIOJTYyYaBaAHC W U3CIICABAHC C pa3JINiHU
(U3MKOXMMUYHN METOAM Ha MHUKPO M CYOMHKDOHHH JIMITUIAHU OOEKTH, IONBIHHUTEITHO
CTPYKTYpHpaHH C J00aBKM M HAHOYACTHIM. 3HAYUTEIHA YacT OT pEe3yJNTaTHTE Ha Te3n
M3CIIEABAHUS ca MPEJCTaBeHH OT KaHUIaTa Ha MHOXKECTBO MPECTIKHE HAYYHU (POpyMH.



3. OCHOBHM HayYHH W HAYYHO-NIPUJIOKHHU MPUHOCH

XaOWIUTAIMOHHUAT TPY/ € TIOCBETEH Ha M3CJIEBAHETO HAa (PM3MKOXMMHUYHHUTE CBOWCTBA HA
MO/ICJTHY JIUTTUIHN CUCTEMU C TOOABKU Ha MPUMECH OT OPTaHUYHU ChEAMHEHUS ChC 3HAUCHUC
3a Ouo-meaunmHara. [IpuHOCHTE 1O Hero ca oOeAMHEHU B paszel: ,,BiusHue Ha OpraHuYHH
MPUMECH C BAXHO OHMO-MEIHMIIMHCKO 3HAYCHUEC BBPXY (U3MKOXMMUYHHUTE CBOWCTBA Ha
MOJICJTHH JTUITUAHU cucTeMu‘ ‘. 3MepeH e Moaysa Ha eJacCTUYHOCT Ha OrbBaHE Ha MeMOpaHa
OT apXCOJMINI, U30JIUPaH OT KJIETKH Ha Aeropyrum pernix K1, mocpeactBom aHanmu3 Ha
TEPMUYHO MHAyUUpaHuTe (ruykryarmmu Ha Qopmara. TakuBa apxeaqHH CUCTEMH MOraT Ja
MOCIyXaT 3a TPEHOC M IleJeBa JOCTaBKa Ha JIeKapcTBa B KpPBBTA. YCTAHOBEHO €
CTaOWIIM3HPAIIOTO BIMSHUE HAa XOJECTEpPOJda BBPXY EIACTHYHHTE CBOWMCTBA HAa JIMIUIHU
MeMOpaHu oT (ocdomunuga 1-creapoms-2- oneomn-sn-riunepo-3-pocoxomun (SOPC).
Pesynrature ca aHamM3MpaHW B paMKHTE Ha NOApexnamms e(eKkT Ha XoJecTepoa.
[ToTBBpIIEHO €, Y€ yBEIMYaBaHETO HA ChABPKAHMETO HA XOJECTEPOJI HaMassiBa (IIyHIHOCTTA
Ha OucioiHuTe MeMOpaHu Ha Jmno3oMute. HampaBeH e TepMmuueH aHainu3 Ha (Pa3oBOTO
MOBEJICHNE Ha XOJECTECPOJI-JIMIUAHA CMECH, KOETO TIOTBBPXKIaBa BpB3KATa MEXKIY
CTpYKTypHaTa KOHPpopMAaIus 1 ONOPU3NIHUTE CBOMCTBA HA OUCITOS.

W3BbHXa0MINTALIMOHHUAT TPY/] 00XBallla U3CIEABAHUS CBbP3aHH C BIUSHUETO HA IPHUMECH OT
METaJIHU U BBIJICPOJHU HAHOYACTUIM BBPXY CBOMCTBATAa HAa MOJEIHM JIMIHUIHU CUCTEMH C
MOTEHIMAN 3a TMPHJIOXKEHHEe B OuoMenuiMHata U (apmakosorusata. Yact oT HpUHOCUTE
BKJIIOYBAT: M3Mmoa3BaHeTO Ha MOJENHA CHCTEMa OT TMIaHTCKU €IHOCIOWHHU BE3MKYJIH
TPETUPAHU MOCPEICTBOM OapHeBoO-xeKkcadepuTHH HAHOAMCKOBE 3a M3CIIEBAHE Ha eeKTa Ha
MarHUTHO-MEXaHUYHOTO TPENTEHE BBbPXY 3aTBOpEHa JBYCJIOHHA JUNHMIHA MeMOpaHa.
W3mepBane Ha MoOIyja Ha €JIaCTUYHOCT HA OrbBaHe Ha JunuaHu mMemoOpanu ot SOPC,
ChIbPIKALIM 3JIATHU HAHOYACTHUIM U OINpPEJEIIsHE Ha IMParoBU KOHLEHTPAMH. Y CTAHOBEHO €
yCHUJIBaHE Ha CTAOMJIHOCTTA HA HAHOKOMITIO3HUTH OT JIMMUJ U (PYHKIMOHATU3UPAHH €THOCTCHHH
BBIJICPOJHU HAHOTPBOMYKM CHPAMO Te3H, ChAbpKamM HedyHkiuoHanuzupanu CNT B
pe3yJITar Ha Ch3/1aBaHETO Ha BOJAOPOIHH BPB3KH Ha aMUHUS PaJUKall.

Hay‘{HI/ITC IMPUHOCHU Ca CbOTHOCHUMHU C TECMATUKATA HAa KOHKYPCa 1 MOrar Jia c€ KJ'IaCI/I(i)I/II_[I/IpaT
Karto HpI/I[[06I/IBaHe Ha HOBHM 3HAaHHMA H [J0Ka3BaHC Ha HOBU q)aKTI/I, oboraTsBaHETO Ha
ChIICCTBYBAIIIU TCOPUU U 3HAHUA.

4. Hamam KpUTHYHH OEJIeKKU U TPETOPHKU MO MPEACTABEHUTE TPYA0BE.
5. 3akimroueHue

[IpencraBeHnTe MU MaTEpUaIN U TEXHUTE IPUHOCU OTIOBApAT HAa U3UCKBAHMSITA IO KOHKYpCa,
KOETO JlaBa OCHOBaHME J1a MpenopbyaM Ha HAyYHOTO JKypH Ja mpeuioku Ha HayuHus cbBeT
Ha UDTT na npucwau Ha gom. a-p KOmus Jlrobomuposa I'eHoBa 3aeMaHeTO Ha akaJieMUYHATA
JUTBXKHOCT ,,ipodecop™ mo mpodecuanHo HampasieHue 4.1 , Dusnyueckd HayKu*, HaydHa
crienpanHocT ,,dOu3uka Ha KOHJIEH3UpaHaTa MaTepus’ .

07.02.2022r. Warorswmi:

Codus (mom. ndpr Mopnan MapuroB)



EVALUATION REPORT

on a competition procedure for occupation of the academic position "Professor", in the
professional field 4.1. "Physical Sciences", speciality "Condensed Matter Physics", according
to the announcement of the Institute of Solid State Physics, Bulgarian Academy of Sciences in
the State Newspaper, issue 83/05.10.2021.

Applicant: Assoc. Prof. Dr. Julia Lyubomirova Genova from the Institute of Solid State
Physics, Bulgarian Academy of Sciences.

Reviewer: Assoc. Prof. DSc. Yordan G. Marinov, Institute of Solid State Physics, Bulgarian
Academy of Sciences

1. General characteristics of the submitted materials

Assoc. Prof. Dr. Genova is the only candidate in the announced competition. She has
participated with 22 scientific publications in specialized publications and 2 chapters of books
that have not been used in the competition for associate professor position. These papers are
divided into groups of indicators as follows: in group V (habilitation thesis) - 8 scientific
publications; in group G - 14 scientific publications and 2 chapters from books. 12 of the
publications have been published in scientific journals, and 10 of the papers are in peer-
reviewed conference proceedings, published in full size in specialized journals. 50% of the
publications in the habilitation work fall into category Q2 (4 pcs), one in Q3, and three
publications are peer-reviewed conference reports, published in full size in specialized
publications. In the Group V publications, Genova is the first or corresponding author, which
meets the requirements of the ISSP regulations. In the presented scientific papers in group of
indicators G, the candidate has included 2 pcs. from category Q1, 4 pcs. from Q2 and 5 pcs.
from Q4. It is noteworthy that a significant part of the scientific production (over 62%) has been
realized in a short time (the last three years), which is related to the selection and expansion of
the staff and the developed topics. The works submitted for participation in the competition
have found international recognition, as their independent citations, included in the
international databases Web of Science or Scopus, are listed in 182 citations. Regarding
pedagogical activity, the candidate did not present data on training of graduates and doctoral
students. The candidate has active organizational and project activities with participation in 14
research projects, 8 of which are international. She is the leader of 5 projects financed or co-
financed by the NSF and the MES, including one bilateral (with JINR Dubna). The attracted
funds from projects amount to 59 points of the indicators in group E. For each group of
indicators, the science-metric indicators meet and exceed the minimum requirements of both
the LDSSRB and the ISSP-BAS for the academic position "professor".

2. General characteristics of the applicant's scientific activity

Scientific activity of Assoc. Prof. Genova is in the field of biomembrane physics and cell
biophysics. The research comprises the morphology, deformations, and fluctuations in lipid
mono- and bilayers, as well as their bending and stretching elasticity. Her interests include the
study of systems for targeted drug delivery, application of ultra and nanofiltration techniques,
etc., which have the potential for applications in specialized medical therapy. The research are
fundamental and applied including preparation and study by various physicochemical methods
of micro and submicron lipid objects, extra structured with additives and nanoparticles. A



significant part of the studies has been presented by the candidate at numerous prestigious
scientific forums.

3. Basic scientific and applied contributions

The habilitation thesis is devoted to the physicochemical properties of model lipid systems
containing dopants of organic compounds relevant to biomedicine. The contributions are
grouped in the topic: "Influence of organic dopants of important bio-medical significance on
the physicochemical properties of model lipid systems". The elastic modulus of bending
elasticity of an archaeal lipid membrane isolated from Aeropyrum pernix K1 cells was
measured by analysis of thermally induced shape fluctuations. Such archaeal systems can be
used for the transfer and targeted delivery of drugs into the blood. The stabilizing effect of
cholesterol on the elastic properties of lipid membranes of the phospholipid 1-stearoyl-2-oleoyl-
sn-glycero-3-phosphocholine (SOPC) has been established. The results were analyzed within
the order effect of cholesterol. It has been confirmed that the cholesterol content increasing
reduces the fluidity of the bilayer membranes of the liposomes. Thermal analysis of the phase
behavior of cholesterol-lipid mixtures has been performed, that confirms the relationship
between the structural conformation and the biophysical properties of the bilayer.

The work out of habilitation materials includes research related to the influence of dopants of
metal and carbon nanoparticles on the properties of model lipid systems with potential for
application in biomedicine and pharmacology. Part of the contributions include: The use of a
model system of giant single-layer vesicles treated with barium-hexaferite nanodisks to study
the effect of magnetic-mechanical vibration on a closed bilayer lipid membrane. Measurement
of the bending elasticity modulus of SOPC lipid membranes containing gold nanoparticles and
determination of threshold concentrations. Enhancement of the stability of lipid
nanocomposites having functionalized single-walled carbon nanotubes in comparison to those
containing non-functionalized CNTs has been found as a result of hydrogen bonds formation
of the amide radical.

The scientific contributions conform to the competition subject and can be classified as to the
acquisition of new knowledge and proving of new facts, the enrichment of existing theories and
knowledge.

4. ] have no critical remarks and recommendations on the submitted works.
5. Conclusion

The scientific works submitted to the competition together with the above pointed contributions
meet the requirements of the competition giving me a reason to recommend the Honored
Scientific Jury to propose awarding of Associate Professor Dr. Julia Lyubomirova Genova the
academic position "Professor" in the professional field 4.1 " Physical Sciences" by the Scientific
Council of the ISSP-BAS.

07.02.2022. Signature:
Sofia (Assoc. Prof. DSc Yordan Marinov)



