CTAHOBUINE

0 KOHKYPC 3a 3a€MaHe Ha aKaJIeMUYHATa JUTHKHOCT “JONEHT 1O MpodeCcHoHaIHO HampasieHue 4.1
®usznyecku HAyKH, HayyHa CIEUUANTHOCT ,,du3MKa Ha KOHACH3WpaHaTa MaTepus’, 3a HYKIUTE Ha
HampasJjicHHUE ,, TeUHN KPUCTATIH U OMOMOJIEKYJIHU ciioeBe  Ha MHCTUTYT 1o (u3MKa Ha TBBPAOTO TAIO
»Akan. I'eopru Hamxakos“— BAH, my6nukysan B /1B 6p. 83 ot 03.10.2023 1.

kauaunat: a-p Ilypanma Byaume Canromnr
WIeH Ha Hay4HOTO Xypu: Aol. 1-p Tuxomup Kones Tenes, UDTT — BAH

Hacmoswomo cmanosuuie € N3rorBeHo Ha ocHoBaHue Ha 3amosen Ne PJ1-09-92 ot 05.12.2023 1. Ha
Hupexrtopa Ha UHCTUTYT 10 u3HMKa Ha TBBPAOTO TsIO ,,Akaa. ['eopru Hamkakos” u perieHue Ha
3aceaHNeTO Ha HaydHOTO kypu oT 15.12.2023 r. To e choOpa3eHO ¢ M3UCKBaHUATA HAa 3aKOHA 3a
pa3BUTHEC Ha akajaeMuU4yHus cbhcTaB B PemyOmuka Bearapus (3PACPB), IlpaBuiHuka 3a HEroBOTO
npunoxenue (IITI3PACPB), IIpaBmnuka Ha bearapcka akagemus Ha Haykute (IIBAH) u [IpaBumauka
Ha MHCTHUTYT 10 Qu3HKa Ha TBBPAOTO TsUI0 3a npuiioxkenne Ha 3PACPB.

1. OOma xapakTepucTHKA HA NpeACTABeHNUTE MaTePHAJIH

EnuHcTBEH KaHmuaat 3a ydacTue B KoHKypca € n-p Ilypauma Bymume Cantom. Ts e mpenacraBmia
BCHUYKH W3KUCKBaHK MaTeprainu. OT aBTopcKaTta crpaBKa ce BUXK/Ia, Ue € 3aBBPIITUIIA BUCIIIE 00pa30BaHUE
mo Ouoxumusi B Bharathidasan University, Manus mpe3 2005 r. Ot 2011 ma 2015 r. ¢ HOKTOpaHT B
VYuusepcureta Ha Jlro0nsaa, CnoBenus, buorexanuecku dakynrer. [Ipe3 2015 r. ycnemHo e 3amuruia
qucepTanys 3a ,,ioktop Ha TeMa ,Effects of Iron oxide nanoparticles on the physical properties of
liposomes®, ciex koero ot 2015 mo 2020 roguHa pabOTH KaTO M3CIEAOBATEN B PA3IMYHA HAyIHH
nacTUTyTH B MHams. Ot 2021 mo 2023 roauna e moctaokTopant B MO TT-BAH mo mporpamara ,, IleTbp
Bbepon*

B rxoukypca 3a 3aemane na akademuunama onrvoicnocm ,,ipodecop® a-p Canromr ygactsa ¢ 14 HaydHH
cTaTud (eIHA OT TAX MPHUETA 3a MeYaT) U JABE TJIaBU OT KHUTH, MyOJMKyBaHU B repuoma 2013-2023r.
Bceuuky npeicTaBeHn 3a y4acTHE B KOHKYpCa IyOTHKAIUK ca B ChaBTOPCTBO, a B €JHA IJIaBa OT KHUTra
¢ equHCTBeH aBTOp. J[-p CanTommn e mbpBu aBTOp Ha 11 OT HayuHute ctatnu. CHOpen MPEACTaBEHUTE
Marepuanu A-p CanTomnt e chaBTop Ha 20 HAy9IHN MyONMHMKAITUU, MUTAPaHu 463 bTH (0€3 aBTOIMTATH
Ha BCUYKU ChaBTOpH) U Ma /1 index 10. 3a HaCTOSIINSA KOHKYPC, KAHAUIATHT MpeAcTaBs 165 nurara Ha
7 nyOnukanuu. KanmumathT € MOKJIagBAT HAYYHHTE PE3yNITaTH OT CBOUTE W3CJeABaHUsS Ha 15
MEXTyHapOJIHU U 7 HAIIMOHATHH Hay4YHU Gopymu, KaTo e npeacraswia 9 ycTHu 13 mocTepHH T0KIIaaa.
J-p Canrom e ywacTBajla B €IWH CJIOBEHCKHM TPOEKT 3a NAKTapsSHTypa W JABa HHIWHCKHA KaTo
MOCTIOKTOPAHT, KaKTO ¥ €1MH HallmoHasueH karonoctrnoktopant B UOTT-BAH no nporpamara ,,IleTsp
Bepon®.

J-p Canmow usnwvansiea npensuaenute B 3PACPB ycioBus 3a 3aeMaHe Ha aKaJeMUYHATa JTHKHOCT
,JOLICHT®, OmUCcaHu B INaBa 3, pa3aen IV Ha 3akoHa, KakTo clieABa: mo nokasaren 4 Ha rpyma B ca
BKJIIOUEHH 5 MyOJauKanuu, Kouto gaeat o6imo 110 Touku. 3a rpyna I', mokasaten 7 ca npeacTaBeHu 9
cTaTuH, MyOIMKyBaHU B pedepupaHu U WHIASKCUPAHU CITUCAHUS | JBE TJIaBH OT KHHUra. OOIusIT Opoit
Ha ToukuTe B rpymna ' e 227. B HacToAmmMs KOHKYpC KaHAUAATHT y4yacTBa ¢ 165 nutupanusa, KOUTO
nasat 330 Touku 3a rpymna J[. KanaunmaTeT HaAXBBPIISI MHHUMAIHUATE W3UCKBAHU TOYKH I10 TPYIH
TToKa3aTeN B paBuiIHuKa 3a npmirarane Ha 3PAC na UDTT.

2. O0ma XxapaKkTepuCTHKA HA HAYyYHATA JeHHOCT HA KaHIUIAaTa

WscnenBanndaTa B mpeAcTaBEHUTE 3a y4acTHE B KOHKypca HayyHH TpyAoBe Ha 1-p IlypHuma Bynume
CanTom BKJIIOYBAT MeMOpaHHa OMOQU3WKA; CHHTE3 M XapakTepU3HpaHEe Ha JBYCIOWHH MOJICITHH
JUNUAAHA CHUCTEMH; CHHTE3 M XapaKTepU3WpaHe Ha 3JaTHA HAHOYACTHLM; B3aUMOACUCTBHS MEXKIY
HAaHOYACTHIIM M JIMMHUIHA MEMOpaHW; CBOWCTBA Ha JUMHIHH MEMOpaHd: (IYHIHOCT, CTaOWITHOCT,
TePMHUYEH W CTPYKTYpeH aHaliW3 4pe3 eNeKTPOHHa MHUKPOCKOMHs, Iu(epeHlraTHa CKaHHpaIa
kanopumeTpusi 1 Dypue-TpaHcopmupaiia WHPpauepBeHa CHEKTPOCKONHS; JTa3epPHHU H3CIIEIBAHMUS;
OMOHAaHOHAYKa; CUCTEMH 3a TPAHCIIOPT U IieJieBa JJOCTaBKa Ha JIEKapCTBa.



3. OCHOBHHM HAYYHH H HAYYHO-NIPHJIOKHU MPHHOCH

Ilyb6nuxayuume, coomsemcmeauju Ha XadUIUMayuoHeH mpyo, CbIbPKaT NPHHOCH BBPXY:

- CuHTre3upaHe Ha 3J1aTHU HAaHOTPBHOMYKU C Pa3IUYHU ACHEKTHH CHOTHOIICHHUS C MOCIEIBAII0
MOBBPXHOCTHO Moaupuuupane ¢ pochonaumnuay upe3 npoiec Ha 00OMeH Ha JTUTaHIH.

- Ananm3upaHe Ha BIMSHHETO HAa Pa3IUYHU KOHLEHTpPAlMM Ha XUAPo(POOHH 3IaTHU
HAaHOYACTHUIM BBPXY CTPYKTypara u (piarmyAHOCTTA MOJAETHHU JIUITUIHU CUCTEMH;

- H3cnensane Ha edexTa OT €NEKTPOCTATHUHHUTE B3aUMOJCHCTBUS MEXKIy HAHOYACTHIN OT
3apeJieH XKeJle3eH OKCU/I U K0OaITOB (DePUT C Pa3InYHU MOJAETHH JIUITUIHU CUCTEMH;

- H3cnenBane Ha  BIMSHHETO HA  BrPaXJAaHETO HAa  HE(QYHKIMOHAIM3UPAHH U
(YHKIIMOHAIM3UPAHU CyIeplapaMarHiTHU HAHOYACTHUIIM OT MKEJIE3eH OKCHJl C pa3jifyueH
MOBBPXHOCTEH 3aps/l BbpXY (QIyHIHOCTTa U ()a30BOTO MOBEICHUE HA JTUIMO30MHI MEMOPaHU;

- EkcnepumeHTanHO u3cieiBaHEe Ha BIUSHUETO HA JBYBAJCHTHUTE KaJLMEBU HOHHU BBPXY
(bayuaHOCTTa Ha MOJICTTHUTE JIMITUIHU MEMOPaHU.

Hay4unu npuHOCH Ma U B nyOaukayuume u3goH XaOuiumayuoHHus mpyo:

- BzanmopeicTBHETO MEXIy MOJOXHUTEITHO W/WIM OTPUIATEIHO 3apeieHH HAHOYACTHIU OT
xkene3eH okcua W HeyTpaiHu SOPC nBOWHM JMIUAHU CJIOEBE € HM3CJIEABAHO TEOPETUIHO
nocpeacTBoM Moubumpanus mojen Ha Jlamxksen-Iloacon-bonman;

- W3cnenBane Ha edexTa Ha MeNaTOHMH ¢ pasnuyHa KoHueHTpauus (0-50 mol%) BBpxXy
CTpYKTypaTa u ¢azoBoTo nosegaenre Ha SOPC nunuaHu cucremu;

- W3cnensane Ha edekra Ha XoJjecTeposia B KOHIEHTpalMoHHU Auana3oH oT 0 g0 50 mol%
BBPXY pazMepa Ha Be3ukyaute u ¢piayuaHocrra Ha SOPC nunuaHu CUCTEMH.

Hayunume u Hayuno-npunodcuu npuHocu Ha KaHOuoama C€ OCHOBaBaT Ha IMPHJIAraHEeTO Ha
pa3Ho00pa3Hu, MOAU(DHUIIMPAHA M TIOJAXOJSIIIO aJaNTHPAHU OT KaHAHWJATa METOAM 3a IOJIydaBaHE H
MPEIHU3HO XapaKTepu3upaHe Ha MOIU(MUIUPAHW NBOWHU JIMIUAHU CJIOCBE M MPHIOKECHUETO WM.
Hayunute npunocu Ha 1-p CaHTOII MOXeE J1a CE€ XapaKTepU3upar KaTo ,,000raTsBaHe Ha ChIIECTBYBAIIN
3HaHUS W T€OpHH’, ,,Ch3JAaBaHE HAa HOBM TEXHHWKH 33 CHHTE3 Ha MaTepHaiu u , JJeMOHCTpHUpaHE Ha
BB3MO)KHOCTH 3a MPIJIOKEHNE Ha HAYYHHUTE TIOCTI)KEHHUS B IPAKTHUKATa™.

4. HamMam KpUTHYHH 0eJIe;KKH U MPeNopbKHU MO0 NpeAcTABEHUTE TPYI0Be.

5. 3akil0ueHue

[IpencraBenute ot n-p Ilypuuma bymume CaHrom Matepuanu s XapakTepuU3uUpaT KaTO H3TpajcH
CIETIMAIIUCT B 00JIacTTa Ha 00ABeHNs KOHKypc. HaykomeTprnyanTe mokazateny Ha a-p CaHTOII MHOTO
HAJBHUIIABaT MHUHUMAIHUTE HAIMOHAIHA W3WCKBAaHMUS 3a 3aeMaHe Ha akKaJeMUYHATa JThXKHOCT
»podecop, cermacio 3PAC Pb u [IpaBuiHrka KbM HEro, KAKTO U W3UCKBAHHMATA B CHOTBETHHTE
npaswiHUIM Ha BAH u UOTT. Bb3 ocHOBa Ha Ka3aHOTO MO-TOPE U3pa3siBaM MOJIOKUTEITHO CTAHOBUIIE
¥ ToAKpemnsiM KaHgupatypata Ha n-p Ilypanma byamme Canrtom 3a 3aemaHe Ha akaJeMHUYHATa
JUTEXXHOCT ,,T0IleHT” B MHCTHTYT O (pr3uKa HA TBHPAOTO TSUIO akaf. ,,I'. HamkakoB” keM Bearapcka
aKaJeMusi Ha HaykuTe, mpodecruoHanno HanpasieHue 4.1. ,,du3nuecku HayKu', HAyYHa CICIIHATHOCT
,,OM3MKa Ha KOHICH3UPAaHATa MaTepHs .

11.02.2024 1. IToxmmc:

/mot1. n-p Tuxomup Tenes /



EVALUATION REPORT

on a competition for the academic position of “Associate Professor” in professional direction 4.1
“Physical sciences” scientific specialty “Physics of condensed matter”, for the needs of the department
“Liquid Crystals and Biomolecular Layers” of the Institute of Solid State Physics ”Acad. Georgi
Nadjakov” — BAS, published in National Official Gazette No 83 of the October 3™ 2023

Applicant: Dr. Purnima Budime Santosh
Reviewer: Assoc. Prof. Tihomir Kolev Tenev, ISSP - BAS

This report was prepared on the basis of order No. P/I-09-92 / 05.12.2023 of the Director of the Institute
of Solid State Physics "Acad. Georgi Nadjakov" and the decision of the scientific jury of 15.12.2023.
The report is in compliance with Development of Academy Staff in the Republic of Bulgaria Act
(DASRBA), the Rules for the Application of the Development of Academy Staff in the Republic of
Bulgaria Act, the Rules of BAS and with the Rules set at ISSP for applying the Development of
Academy Staff in the Republic of Bulgaria.

1. General characteristics of the presented materials

The only candidate to participate in the competition is Dr. Purnima Budime Santosh. She has submitted
all required materials. She graduated in biochemistry from Bharathidasan University, India in 2005.
From 2011 to 2015, she was a PhD student at the University of Ljubljana, Slovenia, Faculty of
Biotechnology. In 2015, she successfully defended her PhD Thesis on "Effects of Iron oxide
nanoparticles on the physical properties of liposomes", after which from 2015 to 2020 she worked as a
researcher in various scientific institutes in India. From 2021 to 2023, he is a postdoctoral researcher at
IFTT-BAN (“Peter Beron” Fellowship)

In the competition for the academic position of “associate professor”, Dr. Santosh participated with 14
scientific articles (one of them accepted for publication) and two book chapters published in the period
2013-2023. All publications submitted for participation in the competition are co-authored, and one
chapter of a book she is the only author. Dr Santosh is the first author of 11 of the research papers.
According to the submitted materials, Dr. Santosh is a co-author of 20 scientific publications, cited 463
times (without self-citations of all co-authors) and has an %-index 10. For the current competition, the
candidate submits 165 citations of 7 publications. The candidate has reported the scientific results of her
research at 15 international and 7 national scientific forums, presenting 9 oral and 13 poster
presentations. Dr. Santosh has participated in one Slovenian postdoctoral project and two Indian
postdoctoral fellows, as well as one national postdoctoral fellow at IFTT-BAS under the “Peter Beron”
program.

Dr. Santosh fulfills the conditions for holding the academic position of "associate professor" provided
for in the ZRASRB, described in chapter 3, section IV of the law, as follows: according to indicator 4
of group B, 5 publications are included, which give a total of 110 points. For group D, indicator 7, 9
articles published in refereed and indexed journals and two book chapters are presented. The total
number of points in group D is 227. In the current competition, the candidate participates with 165
citations, which give 330 points for group D. The candidate exceeds the minimum required points by
groups of indicators accepted by the Scientific Council of the ISSP-BAS.

2. General characteristics of the candidate's scientific activity

The research in the scientific papers submitted for participation in the competition by Dr. Purnima
Budime Santosh includes membrane biophysics; synthesis and characterization of bilayer model lipid
systems; synthesis and characterization of gold nanoparticles; interactions between nanoparticles and
lipid membranes; properties of lipid membranes: fluidity, stability, thermal and structural analysis by
electron microscopy, differential scanning calorimetry and Fourier-transform infrared spectroscopy;
laser research; bionanoscience; transport and targeted drug delivery systems.



3. Basic scientific and applied contributions

Publications corresponding to the Habilitation Thesis contain contributions on:

- Synthesis of gold nanotubes with different aspect ratios with subsequent surface modification with
phospholipids by a ligand exchange process.

- Analyzing the influence of different concentrations of hydrophobic gold nanoparticles on the
structure and fluidity of model lipid systems;

- Investigation of the effect of electrostatic interactions between nanoparticles of charged iron oxide
and cobalt ferrite with different model lipid systems;

- Investigation of the influence of the incorporation of non-functionalized and functionalized
superparamagnetic iron oxide nanoparticles with different surface charge on the fluidity and phase
behavior of liposome membranes;

- Experimental study of the influence of divalent calcium ions on the fluidity of model lipid
membranes.

There are also scientific contributions in the publications outside the habilitation work:

- The interaction between positively and/or negatively charged iron oxide nanoparticles and neutral
SOPC lipid bilayers has been studied theoretically by means of the modified Langevin-Poisson-
Boltzmann model;

- Investigation of the effect of melatonin with different concentrations (0-50 mol%) on the structure
and phase behavior of SOPC lipid systems;

- Investigation of the effect of cholesterol in the concentration range from 0 to 50 mol% on vesicle
size and fluidity of SOPC lipid systems.

Scientific and applied contributions are based on the application of diverse, modified and suitably

adapted by the candidate methods for the preparation and precise characterization of modified lipid

bilayers and their application. Dr. Santosh's scientific contributions can be characterized as "enriching
existing knowledge and theories", "creating new techniques for material synthesis" and "demonstrating
opportunities to apply scientific achievements in practice".

4. I have no critical remarks and recommendations on the works presented.

5. Conclusion

The materials presented by Dr. Purnima Budime Santosh characterize her as a well-established specialist
in the field of the announced competition. The academic performance of Dr. Santosh far exceeds the
minimum national requirements for occupying the academic position of "associate professor", according
to ZRAS RB and the Regulations to it, as well as the requirements in the relevant regulations of BAS
and ISSP. Based on the above, I express a positive opinion and support the candidacy of Dr. Purnima
Budime Santosh for the academic position of "Associate Professor”" at the Institute of Solid State
Physics, Bulgarian Academy of Sciences, professional direction 4.1. "Physical Sciences", scientific
specialty "Physics of Condensed Matter".

11 Feb 2024 Signature:

/ Tthomir Tenev /



