PEUEH3UI

Mo KOHKYPC 3a 3aceyalle HA aRaQIeMITYHATA JABLARHOCT ,,HOHCHT“,

B o6.aacr ma Bienre oopasysanuce 4., Hpupounn mayrit, MaTeMaTira 1l nndopmaTura”,
npodecnonaIne  HANpPaBJICHIIC 4.1, . @mmueckn  Haykn”, HaydHa cHeunajnoct
LDIBHRA 12 KOHICH3IPANATA MATCPHs®, 33 HyRare Ia Hucruryta o dusnra ua
TeBpAOTO TS0, BAH, o6ssen B JIB 6p. 83 ot 03.10.2023 r.

rantaat: 1-p Hypunsa byanve Cantow

Pencmzent: npod. A-p Hatanns Kpneresa, WuctutyT no biodnsnka u bHOMEIHIHHCKO
Hikereperso. BAHL wieH 1na HayuHo JRypH 3d 11300p HA npOQecop. ChIVIACHO 3armoBel No PJT-
09-92 ot 05.12.2023 1. Ha Jlupextopa va MOTT. BAH

1. O6ta XapakmepucRa 1a peocndeenine Mamepua

Jl-p Myprinna CaHtoun ¢ CHICTBCH KULULIAT B ROHKYped 3a joneHT KbM JladopaTopus
Teann kpucTami 1 OHOMOJICKYIHIT CTOCBE™. HuetnTyT no (pi3lika Ha TBBPIAOTO THIO0
(D TT). Bwarapckara Axaienig na Hayxnre (BAH). Beiuki HeoONOHMHE TOKYMCEHTH.
H3ICKBAHH 38 KOHKYPCA. Ca MpeicTaBetli. 11 ¢a B ChOTBETCTBHC ¢ [IpaBHIIHMKA 34 HAYUHOTO
pa3BHTHE HA aKAJACMITUHHA CbCTaB Ha HDTT. BAH 1 kprirepuuTe 3a 3aeMaHe Ha akaleMH4Ha
LTBIKHOCT L A0MeHT™. TIpeicTase it ¢ CHHChIlT Ha HANaTa HayyHa POy KU Ha Kanaara
- nyOJIIKALTH 1 LITHPAHI. KAKTO H RO Ha HyOIIIKAHITE, ¢ KOHTO KaHAHIaTa yiacTsa B
KOHKYpCd. BeHUKI TPy 10Be ¢ B HAYUHATA 0014CT Ha O0SIBCHIST KOHKYPC H He ¢a MPe1CTaBsHH
B MPEXOHH 33 KAHIHIATa KOHKY PCIl 34 NpII00HBAHE Ha 00pa30BaTe/IHa H HaydHa CTereH
L IOKTOD .

CyMaTa OT TOUKHTE MO OTICHHHTEC HAYKOMETPHUHHTE oKazarei. Ccnopel Hanpasetara oT
KOHIIATa CIPABKA, KAKTO 1 000Ut Opoil TOURIL. HAIBNIIABAT MIHHMATHHTE HalOHATHI

AITCKBAH IS 3 3aCMAHe HA KT HUHATA JUTHATOCT LIOUCHT ™ H TE3H B IPABHJIHIKA Ha 3PAC
- UDOTT-BAH.

2. Odpasyeanue 1t npohecuona.1no pasguntie

Jl-p Myprinia CanTomn np1o0iBa MArHCTLPCRA CTener 1o ouoxunmusg npes 2004 1. B
Vuupepentera bxaparitacai. Hrios. Or 2011 r. 10 2015 1. ¢ peaoBeH AOKTOpailT B
Brotexsotoriumis MakyateT na Yunsepentera 8 JiiooasHa, CroseHms. O pbKOBOIACTBOTO
Ha npodp. Hatata [Hoxaap Yapix. Tpe3 2009 r. yermewmno 3aiuiTasa AHCepTalHOHell TPy 1 Ha
Tesa LEQexTil HA HAHOUACTII 0T JKeIIe3CH OKCILL BLPNY pu3MUHKTE CBOICTBA HA
srrioroaiTe” H o IPIIOOHBA  OOPA3OBATENHATA M HAYUHA CTENCH JOKTOP. CHEUHATHOCT
JHanonaykn™.

Hayunata # KapHepd 3alouna 1npes 015 1. p Huandicknss MuactutyT o Hanotexsonornsd.
Cexitst L MizkeHepHA XM, KBICTO B HPOILIKEHHE HA ABE FOAMHH € MOCTAOKTOPAHT. OT
qexenepil, 2017 1o tomi, 2019 ¢ crapant n3cae10Bate (Senior Researcher) B CepyMeH
Brotexnotoriken Mscaetosareackn nerntyt, Humng. Ot apryct 2019 no anpni 2020 e
nocraoxtopant B LlenTbpa 3u HaHOHAYKA 11 HIPKEHEPCTBO KbM Wuauiickusg MHCTUTYT 34
Hayxa.

[Tpe3 2020 1. yuacTBa B KOHRKYPC 110 _Harmonatia navana nporpasa [etsp bepon. Havia i
naosaiui ¢ Epona. — 20207 ko Dot Hay il i3e7e (BAHHST 3a NePCrHeRTHBHT VUEHH €



MEIKIYHAPOAHO  MPH3HATH  HAYUHIL - pesyilTaTi (Experienced researchers) H  neuein
NBYTOAHLICH MPOEKT. KOHTO pazpadoTBa B CeKLIL .du3ika Ha MekaTa MaTepus”. MHCTHTYT
1o (U3IKa HA TBLPAOTO TAM0. bharaperaTa AKLICMIST Ha HayvkiTe. o1 PBKOBOACTBOTO HA
npo. FOmus I'enoBa.

Jl-p Iy prunia CaHToLI HMA MOI30TBOPHO HAYUHO CBTPY AHHUCCTBO ¢ npod. Anewr Mrnud,
JlaGopatopus 110 brodusuka Kby Paryarera fio EjlexTpolHzKeHepeTso. u ¢ npod. HaTama
[oxaap Yapux. or QakyATeTa 1o OHOTCXHOIOTHIL Thoo:ascky YrusepenteT, CII0BEHHSL
Kkaxto 1 ¢ 1-p Ceari Cyaaxaxap oT HuARTCKIT TENHOT0THICH HHCTHTAT. Karteapa o 1pH10xHa
MEXAHHKA 1 OHOMETHIIIICKO HHzkeHepe rBo. Mastpac. M.

3. Quenka 1a HayYHAma EPOOYKIIS 11 1A NAYKOMepUtIme noRazamenit ni KAHOUOAIMQ
3.1. Oonia oueHRd

Jl-p 11. Canrorr nma 20 1y0IHKAIUIH. OT KOHTO 16 ca B cnHcanis ¢ HMIAKT aKTop. ¢ 001
minaxT Gaxrop 49.684. Hayutiite Tpya08e Hd [Typrinnia CaHToUl CIOpe/l ClIpaBKaTa B Scopus
¢ W3 TIoUeHI apToltTatii. ca rtnpaii 409 b T /i HIUIeRebT H ¢ 9 . JIBe OT MyONUKALIIHTE
1 1-p CanTol ca BKIIOYSHH B AHCCPTALIIATA 34 OHC '1oxTop".

B koHKRYpea 3a akaIeMHUAL LTLAHOCT lolenT T KaHiaTkaTa yvaactsa ¢ 16 nayutn cTaTim.
HVOMIKYBaHH B epioaa 2013-2023 1. 14 OoT Tax ca B ME/KAYVHAPOAHH CIHCAHHT ¢ MMITART
dakrop 1 Q pank (8 ¢ Ql: 4¢ Q22 ¢ 03.) ¢ oom unnaxt paxrop 44986, 1 2 ca riasu 0T
kHUMH (1 ¢ Q311 ¢ Q).

S o nyGAHKAIMHTE ¢a BKIIOUEHH B XaOHIHTallHOHCH TPy 1 (IMoxazaren B). o1 KouTo 3 ca ¢
pank Q1. 1¢c Q2 u 1 ¢ Q3.

[TyOaHKaIHHTE H3BBIL NAOHIHTAIHONCH TPy 1 (Mokasare [ ca 11,5 ca ¢ pank Q1: 3 -¢ Q2.
1 -¢ Q3.1 2 rmapn oT kuita (1 e Q3 le Q4.

Kato w10, nyoankamionata Acitnoer na a-p 1L CanTomr € WHTEH3HMBHA M CHCTEMHA.
[MpeiciaBeHiTe TPYIOBE CBILICTEICTBAT 3a yCHICHA 113CICT0BATEACKA padota. [lpapu
BrICUATIICHIE Ue HAYUIHATA 1 TeMATHKA 3QCAra pasaiiHi akTyalHH NPOOJIEMH B MOJICKYTHATA
SUIHAMIIKA HA THIHIUTH CHCTEMH. CBB3AI ¢ PAa3padoTRaie HA CHCTEMI 30 TIPEHOC 1 10CTABKA
a ICKAPCTBEHH  MPHApaTH 34 MOTCHIIKUIHO - HPIIOACHHE B fromeaHilHaTa |
TepAHOCTHKATA: 30 Pa3pa0OTBAHCTO  HA  TCPANCBTIMHIL - CPEACTBA - 34 HEBPO.TOTHYHI
320015 BAIISL KATO  OOIeCTTa  Hit AZNNAfiMep.  KAKTo if 33 PasiHtHi (PH3HOIOTHUHH
pa3CIrpoiicTBA. KATO TC3H HA ChHIL.

Jl-p T1. CanTom e YUacTBATL B USTHPH MPOCKTd. 0T KOUTO J1BA - MEKIYIAPOAMI ama
HALTONATHIL YaacTBata € B 22 Hayani GopyMi OT KOHTO 13 MeAyHApOIHH 1 7 HALHOHAIHH
(B bparapus).

3.2. Ouentka 3a u3IrpAHENe id MU uMAaTime Haiond. i U3HCKeAHUA Ha 3PACPE 3a
CHOMEEMHAIIA HAYYILA 00.1aCH 1L OONBANMINC. HIIME W3ICKGUHIA 1L HOTT, bAIT

116 OTHOLIEIHE Ha MITHIMAHIITe Haroatit kpitepni ebraacno 3PACPE. 1-p [T Cauton
VUACTBA B KOHKYPCA CbC CIIeIIHTC HAYKOMETPIHUII TTOKA3aTe :

OGSt Opoit TOuKH Cropet MpeicTapenara 0T KaHU11aTa CopaBra 3a HayKOMCTPHUHITE
nokasarea ¢ 717 1. upi usncksami 430 T, chrnactio npapiinika 3a SPAC - NUOTT. BAH 3a
JaeMAHe HA aKaAeMHYHATA TH/KIOCT J1oieHT ™. O000IeHt o rpynH. HayKOMETPHII
NOKA3aTEIH ¢a CIIeIHHTE:!

Mo wwoxazaren A: S0 . (npu siHInn A 30)

[To norasarea B: 1107, (api sy 100)
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KapuaTkaTa ydacTsa ¢ 5 Hay i ny 0/ Ka, BRIIOUCH B xaOuIUTallMOHEH TPY I, KOUTO
ca MHIEKCUpaHy B CBETOBHO U3BCCTHUTC Ga3n JaHHu ¢ HayuHa nH(opMais (Web of Science
u Scopus). OT Tax 3 ca ¢ panK Ql,1-cQ2ulcQ3,cobdum IF -16.934

ITo noxaszaren I': 227 T. (mpy MUHAMYM 220);

[IpencraBeHu ca JIOKa3aTeNnCTBa 3a 227 1. ot mamcksanute 220 1. Te ca Gopmupanu oT 9
CTATHH U3BBHH XaOUIUTALMOHEH TPYA (5cacpank Ql; 3 -¢ Q2,1 -¢Q3) codm IF -27.753
1 2 rJIaByA OT KHUTH,

o noxasaten J: 330 1. (npy munumynm 60)

ToukuTe N0 TO3M [T0KA3ATE] ¢a MHOTOKPATHO NO-BACOKH OT MHBHMATHATE U ca GOpMHUpanH
ot 165 na Opoii uurara oT 6azaTa 1aHHH Web of Science ¥ Scopus, IpeACTaBeHU B nojipodHa
CITpaBKa.

Tess nauHy [OKa3BaT, de KaHIuaarkara NOKpHBa KaRTo MUHHAMAIHATE HW3UCKBaHUL 10
3PACPB, Taka W IOMBJIHWTEIHUTE H3HCKBAHKA CHTIIACHO ITPaBUIIHAKA Ha UDTT, BAH,
HeoOXOIMMY 32 3aeMane Ha akaaeMuiHaTa JTbKHOCT ,,JIOLIEHT .

4. Opuia xapakmepucmuka na HAYYUHO-U3CIe006AINENCKaANA OeitHOCH HA KAHOHOama
HayunuTe UHTEPECH Ha I-p [[. CanTtoml, CHIJIACHO MPEICTABEHUTE 3a KOHKypca HAyHHH
Tpy0Be, MOraT a Obaar 00eIMHEHI B CIIC/IHITE nanpanienus: (1) Hzcaeosane c1uaHuemo
HQ Heop2aHUYHU HAHOMAMEPUATH U KATUCE J0HU GLPXY CEOLCMEAMA Hd MOOCUIU JURUOHU
cucmemu (2) Hzcaedsane 6ausiuemo Ha ecmecmeen Mo1ekyI ¢ eCeHyUaIHo 3Ha41eHue 3a
HOGEULKUS OP2ANUZLM GLPXY (PUSUROXUMULHUINE ceoticmea 1a MooenHu nunuonu cucmemu (3)
Iscredeane GIUAHUEMO 1A NOGHPXIOCHHUSL 3P0 HA HCOPAHUTIU Hanomamepuaiu U
NOGLPXHOCHIHO-AKMUGIO  Gelyecmed (IIAB) ewpxy obpasysaiemo Hd aMUTOUOHU NIAUKU 6
KoMmOuHayus unu 6e3 001vbUGUHE € 1G3ep 6 Gauznama wigpadepsenia oonacm.

B Tpy/10BeTe Ha KAHIUaTa Ca HaJIUIE IPIHOCH KAKTO € (yHaaMeHTaIeH, Taka i ¢ HPUIOKeH
XapakxTep.

OCHOBHH HAYYHH HPHHOCH

OcHoBHUTE HAYUHM [IPHHOCH C& OTpa3cHH B HaydHHUTC MyOIUKAIMK, eKBUBAICHTHH Ha
xabuinTaloreH Tpya (5 Ha Opoit), U Te3H U3BbH xabuuratponet Tpy 1 (9 Ha Opoit).
HayunuTe OPUHOCH B Xa0MIHTAIMOHHI TPy obxBamaT nyonukamun B1-BS u morat za
6unar obobmennt kato (1) Micnedsane enuanuemo Ha HeOpanithu Hanomamepuaiu u
KaAUUeEI HOHU EBPXY C60HCHIEANA HA MOOCTHIL aunuonu cucmemu. Tyk cnaaar [purocn
1,2.3,4u5 or ABTopcKara CrpaBKa. OGoOIIEHN ¢a pe3yaTaTi OT U3CIIEABaHeTO Ha edekra
{a 37aTHY HapodacTHLy [B 1], HaHouacTHIM CbC CyNepMAarHiTHH cBOIfCTBa, B TOBA YMCIIO
HAHOUACTHIIM OT JKeJIe3eH OKCHI, CaMOCTOSTENIHO H B KOMOMHALKSA ¢ cudimes oken [B2];
HAHOYACTHIIH OT KoOanToB (GepT [B3]. 3marHu HAaHOTPROUUKH € PasIHIHI PasMepH [B4];
KakTo ¥ e(eKTHT Ha Kanimesd Hown [BS] BBPXY CIPYKTYpatTa, GryuaureTa U (PasoBoTO
[TOBeJIeHye Ha MOJIEJIHY JIMIHAHT MeMOpaHHL.

[IprHocuTe OT Hampapienne 1 ca  KakTo ¢ (QyHIaMEHTAleH, Taka ¥ HAy4HO [PATOACH
xXapakTep, Thil KaTo Morar aa OBAaT W3MOJI3BAHN B PasiHyHi OUOMEAUIIMHCKN 00JIacTH 32

IlesleBa JOCTABKa Ha JIeKapCTBEHH IpenapaTd U JIpyTH OUOJIOTHYHO AKTHBHU MOJICKYIIH.
JoxazaHo e, ue:

- XuapopoObHu 3J1aTHH HAHOYACTHIIH (3HY) morar na Objar BrpajaeHu B 1-cTeapoui-2-
oteon-sn-rnuiepoi-3-hochoxomun (SOPC) MonesHI THITHAHA memOpanu 0e3 1a NPOMEHAT
CTpyKTypata n QIyHIHoCTTa Ha MeMOpanuTe. Toga npenrosara NoTEHLKANTHATA aJal THBHOCT
HA Te3d HAHOYACTHLA 32 Pa3indliin OHOMEIHIHHCKH IIPHIONCHHS [B1].

.
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-HedyHKUHOHAM3UPAHH 1 (QYHKIHOHAUIM3HPAHH € 0OBUBKA OT CHIMUHEB JHUOKCHIL,
cyneprnapaMarHHTHH HAHOYACTHIN OT JKCIC3CH OKCHJI (CITHOHHM), ¢ Pa3InyeH MOBBPXHOCTCH
3apsjl, TPH BIPAOKIAHETO CH B MOJCIHH UIAAHE MeMOpani, B3aHMOJICHCTBAT ciabo ¢
MeMOpaHuTe, KoeTo 00ycnass Ge300acHOCTTa Ha Te3H HAHOYACTHIIM 32 i1 VIVO NPHIIOKCHHI

[B2].

TToNO/KHTETHO 3apeIcHA HAHOUACTHILH OT JKEIE3CH OKCHIL PH BrpakJaHe B OTPHLEATEIHO
3apefeHnTe JTHI030MH [TOHKIKABAT 110-CHIHO (bayuaHOCTTa HA MeMOpaHaTa, B CPABHCHHE €
HeyTpaHUTE H OTPHIATEIHO 3aPe/IeHH HAHOUACTHIIT OT k06a1ToB (GepuT HOopajl MO-CHITHOTO
eMeKTpOCTATHYHO MPHUBIHYAHE, JIOKATO HAHOMACTHINTE OT KOOAITOB (epuT HaMmalaBaT
JHAUMTEJIHO MOJyJla Ha eJacTH4HOCT Ha OrbBaHe Ha mMeMOpataTa. ExcrepuMeHTanHuTe
pE3yJITaTH Ca MOTBbPACHH H UPE3 MATEMATHICCKO MOJIENHpaHe, U3M0I3BAIO MOAHBUIIpPaH
monen Ha Jlawkeen-Tloacon-bosimail [13-1].

JIBYBAJNCHTHUTE KaIUEBH HOHM HaMallABaT (GIyHAHOCTTA HA  MOJICIHUTE  JHIHIHI
MeMOpaHH, KaTo HAIMYUETO Ha MOJIOKHTEIHO 3apCleHH HAHOYACTHUIIM OT JKEJIE3eH OKCHI B
CyCIlen3usiTa He BOJIM J10 ChIICCTBCHH IIPOMEHIT B MeMOpaHUTE.

PesynTaTHTE Ca AHAIM3UPAHN ¥ TCOPETHYHO B PAMKHIC Ha MOJM(DHIPAHUA MOJEN Ha
Tamcsen-TToacon-Bomvan (MJITTB) 1 e mokasano, e mpomsHata Ha (GuynaHoCcTTa Ha
MemOpanaTa 1 MOAPeKIAHETO Ha JMIHANTE B Hesd C¢ AR OCHOBHO Ha HATPyIBAHETO HA
KaIIveBd ioHu B 00jacTTa Ha OTPULATETHO 3ape/ICHATC docharun rpymu B OJIM30CT N0
XuAPOGUITHITE TITaBH Ha MEMOPAHHHUTE I (B3]

- PaspaboTeH ¢ NPOTOKOJ 32 CHHTE3 Ha 3JaTHH nagorprOuuky (3HT) ¢ pasnuyan pasmepi U
nono6peny GHOCEBMECTUMOCT M KOJIOMAHA CTABUIHOCT upe3 MOBLPXHOCTHO MOAN(HIMPAHE
c 1,2-III/IMI/IpI/ICTOI/IJI-Sn-FHHH€p0—3-(bOC(J[)OXOHI/IH (DMPC) docdomrmman [B3].

Hayusu NpHHOCH U3BBH XaONINTAIHOHHIIA TPYA

[lpuHOCHTe M3BBH XaOWIMTALMOHHUS TPy NMPEACTaB:IT JAHHWTE OT HarmpaBieHus 2 u 3.
M3ciieiBaHM a4 ©CTECTBEHHM MOJIEKYJH C CCCHIHAIHO 3HAHCHHE B MOJIBPIKAHETO Ha
(DU3HOTOrMYHHM TPOLECH B HOBELIKHS OpraiH3bM (XOJIeCTepOIl U MENATOHNH) [HanpaB/icHNe
2] ¥ 37aTHY HaHOTPBOUYKH [narmpasieHne 3] BBPXY (QUIMTHATE CBOMCTBA Ha JIMIIHJIHU
MemOpaHu B TOBA YUCIIO TEPMATHHTE CBOCTBA. pa3Mepa Ha BE3MKYJIMTE, (QIyHIHOCTTA U
napaMeTpuTe Ha (asoBus MPOXOJ HA IHITHARN CHCTEMH, cpertaenn o1 SOPC mmumau |14,
I'6. 1'9]. Tlpose/ieHH ca CHCTEMHHU MPOYUBaHMsA BHPXY poJisita Ha MOBBPXHOCTHHS 3apsil Ha
3TATHY HAHOUACTHIM, 3/IaTHH HAHOTPBOUUKH, HAHOYACTHIL OT CHIUIHCE auokeua v [IAB B
npouecute Ha GopMupare # pasrpLKiane Ha aMuIOMIHH [JTaKH, KOUTO Ca MPealieCTBEHUK
HA MHOTO HEBpOJEreHEepaTHBHU 3a00NABaHUI [1'ln 2] # ca pa3paboTeHH TEOPETUHCHH
MOJEAM 3a Te3u B3aumojeiicTsus. Hampasenn ca i HAKOJIKO 0030pHH TIPOYYBAHUS BBPXY
METOJIUTE HA CHHTE3, TPeIU3BUKATENCTBATA i OHOMEIMIIMHCKUTE IPUIOKCHHA Ha CITHOHUTE,

37aTHHA HAHOYACTHITH B apXEO30MHTE, KOUTO €2 HOBO MOKOJICHHE crabumau unozomu (13,175,
IS, 010m L]

Jlokazano e, 4e:

- OTpUIATEHO 3ape/ICHH 3J1aTHH HAHOYACTHIH, 3/1aTHH nagorphOuuky (3HT), HanogacTHH
OT CHJIMIMEB JHOKCHI K TOBBPXHOCTHO aKTHBHOTO BCHICCTBO DMPC uuxubupar
oGpasyBaneTo Ha aMIOMIHH GUOPHIIHM. OKATO MOIOKUTEIHO sapenennTe [IAB He okassar
BIMYHIE BHPXY 06pa3yBaHETO HA MOIOKUTENHO 3aPEACHATE aMHIIONHITE dudpuu. Tosa
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HoKa3Ba, Ye MHXUOUTOPHHAT eQeKT 3aBhcH OT 3apsaa Ha HHXUOUTOPA, a HE OT chcTaBa Ha
pasmepa, popmara MM MaTepHasia. CyMyTAlMUTE Ha MOJICKYIApHA AMHAMIKA NOTBLPKAABAT
eNeKTPOCTATHIHUTE B3aUMOIENCTBUS KaTO OTrOBOPHY 32 TOBA unxubupane [[72].

- KomGuuanusara na 3HT-DMPC ¢ 1a3epHO o6rpuBate ¢ JABJDKMHA Ha BBJIHATA 800 nm B
[POJIBIDKEHAE Ha 2 MUHYTH YCKOPABA TEePMUYHOTO PA3TBAPSAHE Ha 3pCJiH AP ¢ubpumn [1'1].

- MeJaTOHUHDBT B3aWMOAEHCTBA CHITHO CbC SOPC aBycnoiinn dochonunnaHn mMemOpanu 1o
KOHLEHTPALMOHHO-3aB1CHM HauMH. KaTo oOpasysa A0MEHH M NPOMEHA $azoBOTO NOBEAEHHE HA
cucTeMATa Upe3 HamassBaHe Ha TeMMepatypata Ha OCHOBHMS (PA30B MPEXO/1, MOAPEKAAHCTO Ha
JTUOMAHUTE MOJIEKY K U YBEIMYaBaHe Ha (ayHaHOCTTA Ha MeMOpaHaTa. [r4.19]

-PazpaboTeHK ca TCOPETHICHH MOACIH, ONMCBALL B3AMMOIEHCTBIETO MEKIY MOTOKUTEHO
MM OTPULIATENHO 3ape/eHa HAHOHacTHIH i HeyTpasH{ TBUTCPHOHHA JIATIHJIHA JIBOMHU
ciioese. ToBa e CHIIECTBEHO 3HAYCHUE 34 10-100poTO pazdupaHe Ha B3aUMOJICHCTBUATA HA
3apefeHi HaHOYaCTHIH C IIBUTEPHOHCH SIATIMACH JIBOEH CIIOH, KOETO MOKE /1a Oblie BAKHO 32
e(exTHBHOTO POEKTHpAHEe Ha KOMILJIEKCHHM HAHOCTPYKTYPHH CHCTEMH JTUTIA AU/ HAHOYaCTHLIM
(KaTO NMIO30MH C BIPaneHHU HAHOUACTHIIM), KOHTO MMaT paszHooOpasHu OHOMENALMHCKH
[IPUIOIKEHHS, BKIMOYMTEHO KalCy 33 IpeHoC W leneBa J0CTaBka Ha JIEKapCTBEHH
npenaparti, MarHOCTHKA I JICHCHHE Ha paxosu 3a00JIBaAHK 7.

-ToTBBp/ICHO €, Y& C NOoBHIIABaAHC KOHILEHTPALIMATA Ha XOJIECTepOs B AMATasoH OT 0 mo 50
mol% B IMIo30MUTE HaMassBa QuIyaHoCTTa Ha GucnoliniuTe MeMOpaHy Ha JTUII030MHUTE 1 CC
yBenuuaBa pazMeppT Ha BESHKYIHTE. Tesn fanHy JaBar OLEHKa 32 ONTHMAanHOTO
cpOTHOLIEHME Ha XosecTepona B CHHTETHTHH JIUTO30MIH KOMITJIEKCH, ¢ IloTeéHnuanl 3a
MAMOT3BAHE B PA3TAUHN OHOMEAHLIMHCKH TPHIOKCHI KaToO KalCyJiM 3@ IPEHOC 1 JIOCTABKA
Ha JTeKapCTBEHU NPEenapary B KpbBTa U ApYIa in vivo ripusioskerns (10}

-Harpases ¢ 0030p Ha HAHOUACTHLATE OT JKEJIEICH OKCHJL ChC CYMeprapamMariuTHy CBOMCTBA
(CrIOHHN) — HA TEXHHUs CHHTES, [Ipe/IN3BUKATENICTBATA M TIEPCICKTHBITE 32 [IPAKTHYECKUTE UM
MPUIIOKEHNS B TEPAHOCTHKATA, MATHOCTHKATA M IEPCOHATIH3NPAHO JCICHUE Ha paxa {1 3].

-Harntpapex € 0030p HA HAJMYHATE JaHHN 3a apXe030MMTe — HOBO IOKOJICHHE cTabunHm
JUITO30MM, CHCTABEHU OT €CTECTBEHM ETCPHM JIAITHAM, y3BIeveHy OT apxeu. HampasenoTo
0030pHO MPOYUBAHE € OT U3KTIOUHTENHA BAKHOCT [1OpaIK MOBHILEH A MHTEPEC B OCICHATE
FOIMAM KBM apXeaTHUTe JIMITHIN KaTo MOTCHINATHH MaTepHaIn 3a KOHTPACTHO u3o0paszsiBane
M 3a aM3aiid Ha CHCTEMH 32 MPEeHOC M IeneBa JIOCTaBKa Ha JIeKapcTBa B KPBBTA, NMOPAAX
yCTOWYMBOCTTA HA  apXCalHUTE pochonunuam  KbM  BHCOKH TemIiepaTypy, BHCOKH
KOHIIEHTpaly Ha HOHU B pa3TBoOpa 1 pasrpaiate OT eyKapuoTHA CH3MMA (15l

- VaroTBeH e TeMaTiieH 0030p, B KOHTO ¢ pasrie/an Hallpelbka B METOIMKHMTE 3a CHHTE3 Ha
3naTHY HAHOYACTHIM C MOMOIITA Ha pasiHiHH OMOJIOTHUHK pecypeH, Kato ca AaldeHy H
[pYIMEPH 38 TEXHHTE OMOME M IIUHCKI IIPUIIOIKCHI. CrieqMa HO BHUMaHUE € OT/ICTIeH0 BBPXY
GrocunTeza Ha 3HY ¢ romotiira Ha pasjiniHul neueGHNA pacTeHUs 1 OUIIKOBM MPOAYKTH KaTO
ca KOMEHTHPAHM TEXHITE MHOTOQYHKIHOHATHM anTHOAKTEPUATIHY, TPOTHBOBB3 AT TE/IHE H
ap. npunokerus. [18. 1oL

- MsrorBeH € TeMaTH4CH O630p, BBPXY B3AUMOJIEHCTBUATA Ha 3J1aTHUTC HAHOYacTUOH C
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pa3IHYHH PU3HKOXUMITIHH cpoiicTBa ¢ HOoCHOTNITUIAHNATE MeMOpanH, i TeXHHUTE HOCICABAIHA
edexTH BBPXY CBOMCTBaTa Ha membpanata KaTo (GUIyHAROCT 1 eJJaCTHYHOCT Ha OrbBaHE,
KIETHYHO YCBOSIBAHE ¥ IUTOTOKCHIHOCT. [oceHuTe OPOYUBAHUS 3a BIHMAHMETO Ha
MpOTeNHOBATa KOPOHa U R3AMMOCICTBHSITA HA 3JIaTHATE HAHOUACTUIIN € peaHnTE KIeTHIHY
u mozaeaHn (GochoyunIIH MeMOpaHi 4pe3 KOMITOTBPHO MOJIeIMpaHe [0 MeTojna Ha
MOJTEKyJIHATA AWHAMYIKA CBHILO AOMPUHACTT 3a OCHrypABane Ha 0-100po pazbupane, KOeTo €
OT peluaBallo 3HaAuYCHMC 3d [IPOEKTUPAHE HA FHTEIHICHTHA HAHOUACTHIM € TOJ00pEHH
MHOFO(YHKIHOHATHA XapaKkTePHCTHRI 34 MHOBATHUBHU OHOJIOTHYHE IPITOKCHUA. R

5. JTuuen npunoc Ha Kanouoama

[IpenctaBeHuTe 3a KOHKypca nyOnikaluy ca B aBTOPCKA KOJIEKTUBH C OBIrapcku H
Uy KAeCTpaHHH YyHEHH. J1-p CanToul € I'bPBM aBTOp Ha 12 oT pereH3upaHuTe 1y OJIUKAIHH,
KAKTO ¥ KOPECTIOHUPALIl aBTOP Ha 5 OT nyGAMKALMH, KOETO [10Ka3Ba CHIICCTBCHIA NpUHOC Ha
KAHIMIATKATA BB BCHUKM 1y OIHKYBaHH TPYA0BC.

6. [IpenooasaniecKa OeldHoch

Ot torn 2005 r. no ampua 2007 1. A-p CanTom e Ouma crapuiy npenojaBarei B Konexa
[lpuman AHjasat 10 M3KycTBa H Hayxu, WUoaua, OTaen 0o GUOTEXHOJIOTHA, KBACTO €
nperojaBana Ha CTYIEHTH. Bojena € M Kypcope M0 IPHIOKHA dusuka, OUOXUMHUI,
GHOHAHOHAKAIMS, OMOTEXHOJIOTHS Ha CTYACHTH H CreIMIUIOMHN  CTy1eHTH. Bojena ¢
VIIpOKHEHUA Ha CTYICHTH; Ouia e PBKOBOAMTEN Ha AMIUIOMHATA paborta Ha 6 CTYICHTH-
maructpi. 1o Bpeme Ha JOKTOPaHTYpa Cit (2015-2023) Kato pHLKOBOIHUTEI Ha npoeKTa CH €
KOHTPOJTHPA MIAHTE H3CIE10BATCIH B exina M € PHbKOBOMIA APYTH CTY/]CHTH B TCXHHIC
npoeKTi B IHAMACKHS MBCTHTYT id S Cience and Technology B Vnamst. B KoMITaHHATA Serum
Biotech Research Institute, Indi e Gna majiep Ha rpyra ot 4 yenoBe, B KOATO € Ouyta cTapiin
J3CTIeI0BaTEN 1 € 00yJaBaia 1 KOHTPOIMpasia OCTaHaTHTE Y4JICHOBE.

7. Hayuno-ekcnepnia u opzanuzauiioni oelinocmu

[Iypauma CanTowl € OUIa d1eH Ha Oprani3anioHHIs KOMUTET Ha 22-pata Mexynapoasa
korGbeperns 110 (GHU3IKa Ha KOHACH3Upalia Marepus BbB Bapna, beirapus (29 -Tu aBrycr -
02 centemppn 2022 1.).

8. Kpumuununie 3a0e1excKu it npenopukit

ViMaM JiBe [PEropbKy M0 OTHOIUCHHE Ha MPEACTABAHETO Ha MaTepUAATe Ha KaHIuaaTKaTa.
ViMmakT-pakTopa Ha CIMCAHHATA, B KOWTO €4 nyOanKyBaHus HaydHH TPyHAoBE OT
KaHaW1aTKaTa, € JajJcH € 3a 2022/2023 roauHa, a He 3a r'oAuHaTa Ha nyGIMKy BaHETO, KOETO ©
n10-KopekTHO. KaTo 15710 TOBA HE € (aranHo, T.K. He MPOMEHs cymaTa Of TOUKUTE T10
noxasarenn B u [, xouto ce popmupaT OT KBAPTHIMTE pa crucanusrTa. [pyrara MU
saGeleKKa e o OTHOLIEHHE Ha (POPMYIIHPAHETO Ha IPHHOCHTC. Bu 6110 100pe MPUHOCHTE [a
GLuar obe/IMHEHY B HAMTPABJISHY, 32 [1a C€ NPOCICIH [10-7100pe HayIHaTa JICHHOCT 1 MPHHOCA
ga 1-p [1. CanTom 3a pa3BUTHETO Ha TasH obnacT B HayKata.

9. JIuunu eneyamieni

TTo3zHaBam JUYHO O-P [1. CagToll 1 cauTam, He 1 € OTIOBOPEH U CHJIHO MOTHUBYpaH MJIaz YUCH
C BUCOKA KOMIIETCHTHOCT B o0acTra ga M€M6p8HHHTa 6I/IOC1)I/I3I/IKEI ¥ 0cOOEHHO B CMHTE3aTa,
XapaKTepI/ICTI/IKaTa U H3CIeBaHuAaATa cBOMcTBATA Ha MOICIHM JIANUAHNA  CUCTEMU U
B3aUMOJCHCTBHATA UM C pasTHIHA HaHoMaTepualii.

3AKTNIOYEHME



[peactasennte o1 A-p Ilypuiva Canrounr martepHaii 10 KOHKYpCa OTrosapar Ha
H3HCKBAHHATA 32 30eMAHE HA aKaIeMIHHATA [LTB/KHOCT . TOLEHT ™ Criope/l 3aKOHa 32 pasBlTHE
Ha akaTeMIUHNS cbeTas B Penvonnka buarapis (3PACPDE). Tlpasuanika 3a 1puiarane Ha
3PACPE 8 BAH u criemndurmute w3nexsaiist Ha HOTT-BAH. Hayunara upoaykums.
CHUECTBEHHAT IPHHOC HA HAYUHHTES TPYI0BE 30 PA3BUTHETO HA HAY'UHATA 00.1aCT 1 FOJEMHUST
MEIKIYHAPOIHHST OT3BYK MPETOCTABAT HePCHeRTHBH 30 OBl H3CACABAHAA 1 ONPEIeIsIT
KQUITHAATA B KOHKYPCH KATO BHCOKO KBUUI(HLIPAH Y UCH. BOJELL B IPHIArAHETO Hat (D3I
MO H METOIH 3@ H3VUABAIE HA MOJIeTHI MeMOpain. Tosa Mil 1aBa OCHOBAHHE J1a H3pass
NOJIOAKNTENHOTO CH CTAHOBHIIKE OTHOCHO Kauriatypara Ha 1-p Hypamya Canrtour 3a
AKQATEMITHATA UTHKHOCT LTONCHT™ H KL HPEIOPBLUANM Hi WICHOBETe HA HAYHHOTO JKYPH 14
riacyvBar noloauTenHo i Ha Hayvunims ceser Ha MODT. BAH na nsdepe 1-p Iypnuma
CanToI 34 akaJeMiuHata UibanocT WJlonent ™ B npodectonatia odmact 4.1 Disiueckll
HAVKH, HAYUHA CleuamHoct MH3HKQ HA KO ICTBIPANATA MaTepis.

08/02/2024 1. [Tpod. Haranus Kpecresa



REVIEW

on the competition for the academic position of "Associate Professor" in the field of higher
education 4. "Natural Sciences. Mathematics. and Informatics". protfessional direction 4.1.
"Physical Sciences", scientitic specialty: "Physics of condensed matter." announced in SG No.
83 01 03.10.2023.

with candidate: Dr. Poornima Budime Santhosh

Reviewer: Prof. Dr. Natalia Krasteva, Institute of Biophysics and Biomedical Engineering,
Bulgarian Academy of Sciences. a member of the scientific jury for the selection of an Associate
Professor. in accordance with Order No. RD-09-92 of 05.12.2023 by the Director of G.
Nadjakov ISSP. BAS

1. General characteristics of the presented materials

Dr. Poornima Santhosh is the only candidate in the competition for the position of associate
professor at the “Liquid Crystals and Biomolecular Layers™ Laboratory at the Institute of Solid
State Physics (ISSP). the Bulgarian Academy of Sciences (BAS). All documents required for the
competition are presented. The documents are in accordance with the Regulations for the
scientific development of the academic staff at 1ISSP. BAS. and the criteria for occupying an
academic position "Associate Professor”. Lists of all the applicant's scientific productions are
presented. including publications and citations. as well as copies of the publications participating
in the competition. All works full within the scientific field of the announced competition and
have not been presented previously in another competition for scientific degrees.

According to the information provided by the candidate. the total number of scores based on the
scientometric indicators exceed the minimum national requirements for the occupation of the
academic position "Associate Professor” of the National Fvaluation and Accreditation Agency
(NLEAAY and those of ISSP-BAS.

2. Education and Professional Development

Poornima  Santhosh acquired o Master's in Biochemistry in 2004 at the University  of
Bharatidasan, India. From 2011 to 2015. she was a regular Ph.D. student at the University of
Ljubljana. Slovenia. Faculty of Biotechnology. under the supervision of Prof. Natasha Skochar
Ulrich. In 2009, she successfully defended doctoral thesis on "Effects of iron oxide on the
physical properties of liposomes". She obtained the educational and scientific degrce of PhD in
the field of "Nanosciences".

Her scientific career began in 2015 at the Indian Institute of Nanotechnology. Department of
Ungineering Chemistry. as a two-vear postdoctoral researcher. From December 2017 to Julv
2019, she was a Senior Researcher at the Serum Biotechnology Research Institute in India. From
August 2019 to April 2020. she was a postdoctoral researcher at the Center for Nanoscience and
Engineering at the Indian Institute of Science.

In 2020. she participated in a competition under the Bulgarian National Scientific Program
“Peter Beron. Science and Innovation with Europe™ whicg program is for promising scientists
with internationally recognized scientific results (Experienced Researchers). She won a two-vear
project grant, which was conducted at the G. Nadjakov Institute of Solid State Physics. in the
Section of The Physics of Soft Matter. the Bulgarian Academy of Sciences. under the
supervision of Prof. Yulia Genova.



Dr. Poornima Santhosh has a successful scientific cooperation with Prof. Alesh Iglich from the
Biophysics Laboratory at the Faculty of Electrical Engineering, and with Prof. Natasha Scaler
Ulrich, from the Faculty of Biotechnology, Ljubljan University, Slovenia; as well as with Dr.
Szati Sudhacar of the Indian Institute of Technology, Department of Applied Mechanics and
Biomedical Engineering, Madras, India.

3. Teaching Activity ,

From June 2005 to April 2007, Dr. Santhosh was a Senior Lecturer at the Srimad Andavan
College in Arts and Sciences, India, Department of Biotechnology, where she taught students.
She has also conducted courses and practical sessions in the lab for undergraduate and
postgraduate students in applied physics, biochemistry, and biotechnology. She was supervisor
of the diploma work of six Master's students. During her doctorate (2015-2023), as a project
manager, she controlled young researchers on the team. She supervised young researchers in
teams and guided other students in their project work during her postdoctoral tenure at the Indian
Institute of Science and Technology in India. At Serum Biotech Research Institute. India, she
was the leader of a group of four members, in which she was a Senior Researcher and trained
and supervised the other members.

4. Expert and organizational activities

Dr. Poornima Santhosh has been a member of the Organizing Committee of the 22nd
International Conference on Condensed Matter Physics in Varna, Bulgaria (August 29-02
September 2022).

5. Evaluation of Scientific Production and Scientometric Indicators of the Candidate

5.1. General assessment

Dr. P. Santhosh has 20 publications, 16 of which are in journals with an impact factor, with a
total impact factor of 49.684. The scientific works of Poornima Santhosh, according to the
world’s database “Scopus™ and after the exclusion of autocitations, are cited 409 times. Her h-
index in Scopus is 9. Two of Dr. Santhosh's publications are included in her Ph.D. thesis.

In the competition for the academic position "Associate Professor," the candidate participates
with 16 scientific articles published in 2013-2023, with a total impact factor of 44.986, and 2
book chapters (1 with Q3 and 1 with Q4). Among these articles, 5 publications are included in
the habilitation work (indicator B), 3 of which had Q1 rank, 1 - Q2 rank, and 1 - Q3 rank. The
publications outside the habilitation work (indicator D) are 11, including 5 with Q1 rank; 3 -
with Q2, 1 - with Q3, and 2 book chapters (1 with Q3 and 1 with Q4).

In general, Dr. P. Santhosh's publication activity is intense and systemic. The works presented
testify to intensified research work. It is noteworthy that her scientific topics address various
current issues in the field of molecular dynamics of lipid systems related to the development of
drug delivery systems for potential application in biomedicine and theranostics, as well as for the
development of therapeutic agents for neurological diseases such as Alzheimer's disease, and for
various physiological disorders, such as those of sleep.



Dr. P. Santhosh has participated in four projects. two of which are international and two national.
She has participated in 22 scientific forums. of which 15 are international and 7 are national (in
Bulgaria).

5.2. Evaluation of compliance with the minimum national requirements of ZRASRB for the
respective scientific field and the additional requirements of ISSP, BAS.

Based on the presented national criteria according to ZRASRB (the National Evaluation and
Accreditation Agency of Bulgaria) and additional requirements set by ISSP at the Bulgarian
Academy of Sciences. Dr. P. Santhosh meets the following academic metrics aquired for the
corresponding scientific field:

Indicator A: The candidate scores 30 points. meeting the minimum requirement of 50 points.
Indicator B: The candidate scores 110 points (at the minimum scores of 100).

The candidate presents 3 scientific publications corresponding to the habilitation work. indexed
in world’s databases such as Web of Science and Scopus. Among them, 3 publication have QI
rank. 1 has Q2 rank. and 1 has Q3 rank. all together with a total impact factor of 16.934.
Indicator C: There is evidence of 227 points, meeting the minimum requirement of 220 points.
These points are derived from 9 articles out of the habilitation work with a total impact factor of
27.753. Among them, 5 have Q1 rank. 3 have Q2 rank. T has Q3 rank. and 2 are book chapters.
Indicator D: The candidate scores 330 points. far exceeding the minimum requirement of’ 60
points. As presented in the detailed report. these points are obtained from 165 citations from the
Web ot Science and Scopus databases.

6. General Overview of the Candidate's Scieatific Researcl Activity

The main scientific interests of Dr. P. Santhosh. according to the scientific works presented for
the competition. can be combined in the following directions: (1) Investigation of the influence of
inorganic  nanomaterials  and calcium ions on the model lipid systems properties (2)
Investigation of the influence of natural molecules vith essential importance for the human body
on the physical properties of model lipid svstems (3) Investigation of the influence of the surface
charge of inorganic nanomeaterials and surface-active molecules (SAM) on the formation of
amyloid plaques in combination vith laser irradiation yithin a near-infrared field.

The candidate's research works contribute to the field's fundamental and applied aspects.

The wain scientific contributions included in the habilitation thesis

The main scientific contributions are reflected in the publications equivalent to habilitation work
(5 in number) and those out of habilitation work (9 in number). Scientitic contributions to the
habilitation work include publications B1-135 and can be summarized as (1) Investigarion of the
influcnce of inorganic nanomaterials and calcium ions on the properties of model lipid systems.
This includes contributions 1. 2. 3. 4, and 5 of the Author's information. The results of the study
of the effect of gold nanoparticles [B1]. nanoparticles with supermagnetic properties. including
iron oxide nanoparticles. alone and in combination with silica oxide [B2]; cobalt ferrite
nanoparticles [B3]. gold nanotubes with different sizes [B4]: as well as the effect of calcium 1ons
[B5] on the structure, fluidity. and phase behavior of model lipid membranes.

Those contributions are fundamental and applied in character, as they can be used in vanous
biomedical areas to deliver drugs and other biologically active molecules.

[t has been established that:

|OS]



1. Hydrophobic gold nanoparticles (GNPs) can be embedded in 1-stearo-2-oleo-SN-SN-
Glcerol-3-phosphoholine (SOPC) model lipid membranes without changing the structure
and fluidity of the membranes. This points out the potential adaptability of these
nanoparticles for various biomedical applications [Publication B1].

2. Nonfunctionalized and functionalized with a sheath of silica oxide superparamagnetic
iron oxide nanoparticles (spions), with different surface charges, when incorporated into
model lipid membranes, interacts slightly with the membranes. This points out that NPs
are safe and can be used for different in vivo applications [Publication B2].

3. Positively charged iron oxide nanoparticles, when incorporated into negatively charged
liposomes, reduce the fluidity of the membrane to a higher degree than neutral and
negatively charged cobalt ferrite nanoparticles due to the stronger electrostatic attraction.
In contrast, cobalt ferrite NPs significantly reduced the elastic membrane elasticity
modul. Experimental results have been confirmed through mathematical modeling using
a modified model of Langevin-Poisson- Boltzmann (MLPB) [Publication B4].

4. Divalent calcium ions reduce the fluidity of model lipid membranes, and positively
charged iron oxide nanoparticles in the suspension do not lead to significant changes in
the membranes. The results were also analyzed theoretically within the modified model
of Langevin-Poisson- Boltzmann (MLPB), and it has been shown that the change in the
fluidity of the membrane and the arrangement of lipids it is mainly due to the
accumulation of calcium ions in the area of negatively charged groups near the
hydrophilic heads of the membrane lipids [Publication B5].

5. A protocol for the synthesis of gold nanotubes (GNTs) of various sizes and improved
biocompatibility and colloidal stability has been developed by surface modification with
1.2-dimirstal-SN-SN-SN-3-phosphoholine (DMPC) phospholipids [Publication B3].

The scientific contributions out the habilitation thesis

The main focus was on the influence of the natural molecules with essential importance in
maintaining physiological processes in the human body (including cholesterol and melatonin)
(direction 2) and gold nanotubes (direction 30 on the physical properties of lipid membranes
such as thermal properties, the size of the vesicles, the fluidity and the parameters of the phase
transition of lipid systems, composed of SOPC lipids [G4, G6, G9]. Systemic studies have been
conducted on the role of the superficial charge of gold nanoparticles, gold nanotubes,
nanoparticles of silica oxide, and PAV in the processes of formation and degradation of amyloid
plaques, which are the precursor to many neurodegenerative diseases [G1]. Theoretical models
of these interactions have also been developed. Additionally, several review studies have been
performed on the methods of synthesis, challenges, and biomedical applications of spions, gold
nanoparticles, and acrosomes which are a new generation of thermal stable liposomes [G3, GS,
G8, G10, and G11]. "

The contributions from this section are of fundamental and scientific-applied significance.

[t has been proven that:
1. Negatively charged gold nanoparticles, gold nanotubes (GNTs), silica dioxide

nanoparticles, and the surfactants DMPC inhibit the formation of amyloid fibrils, while
positively charged surface-active molecules (SAM) do not have any influence on the
formation of positively charged amyloid fibrils. This indicates that the inhibitory effect
depends on the charge of the inhibitor but not on the material's composition, size, and




shape. Molecular dynamics simulations confirm electrostatic interactions responsible for
this inhibition [Publication G2].

2. The combination of gold nanotubes (GNTs) modified with DMPC, and laser irradiation

with a wavelength of 800 nm for two minutes accelerates the thermal dissolution of mature

A fibrils [Publication G1].

Melatonin interacts strongly with SOPC bilayer phospholipid membranes in a

concentration-dependent manner, forming domains and altering the phase behavior of the

system by reducing the temperature of the basic phase transition, arranging lipid molecules,
and increasing the fluidity of the membrane [Publication G4 and G9Y].

4. Theoretical models have been developed to describe the interaction between positive or
negatively charged nanoparticles and neutral zwitterion lipid bilayers. This is essential for a
better understanding of the interactions of charged nanoparticles with membranes, needed
for the effective design of complex nanosystems based on lipids and nanoparticles for a
variety of biomedicine applications, including targeted drug delivery, diagnosis and
treatment of cancer [Publication G7].

5. It has been confirmed that increasing cholesterol concentration in the range of 0 to 50
mol% in the liposomes decreases the liposomal bilayer membranes' fluidity, and the
vesicles' size increases. These data evaluate the optimal cholesterol ratio in synthetic
liposomal complexes. with the potential for use in various biomedical applications such as
capsules for drug delivery in the blood and other in vivo applications [Publication G6].

6. A review study on spions nanoparticles with paramagnetic properties has been performed
and, more specifically, on their synthesis, challenges, and potential for their practical
applications in theranostics. diagnostics, and cancer treatment [Publication G3].

7. A review study has been done on the archeosomes, a new generation of stable liposomes
made up of natural ether lipids extracted from archaea. This review is of utmost importance
because of the increased interest in recent years in archeal lipids as potential contrasting
materials and the design of targeted drug delivery in the blood, due to the resistance of
archeal phospholipids to high temperatures, high concentrations of ions in the solution and
degradation by eukaryotic enzymes [Publication G5].

8. A thematic review has been prepared. considering the progress in the methods of synthesis
of gold nanoparticles using various biological resources, and examples of their biomedical
applications have been given. Special attention is paid to the biosynthesis of the gold
nanotubes using various medicinal plants and herbal products, discussing their
multifunctional antibacterial, anti-inflammatory, and other applications [Publication G8
and G10].

9. A thematic review has been prepared on the interactions of gold nanoparticles with various
physicochemical properties with phospholipid membranes and their subsequent effects on
the properties of the membrane, such as fluidity and elasticity modulus, cellular absorption,
and cytotoxicity. Recent studies on the influence of protein corona and the interactions of
gold nanoparticles with the cell and model phospholipid membranes by computer modeling
using the molecular dynamics method also contribute to a better understanding, which is

crucial to the design of intelligent nanosystems for innovative biological applications
[Publication G11].

()

The scientific contributions are relevant to the competition's topic and can be classified as
gaining new knowledge and proving new facts, enriching existing theories and knowledge



7. Critical remarks and recommendations

[ have two recommendations regarding the presentation of the candidate's materials. The impact
factor of the journals in which the candidate's scientific works are published is given for
2022/2023. not for the year of publication, which is more correct. In general, this is not fatal
because the sum of the scores in indicators B and D have not been changed because they are
calculated based on by the quartils of the journals. The other recommendation concerns the
formulation of the contributions. It would be good for the contributions to be combined in
directions to better trace the scientific activity and contribution of Dr. P. Santhosh to the
development of this field of science.

8. Candidate's Personal Contribution

The publications presented for the competition are in the author's teams with Bulgarian and
foreign scientists. Dr. Santhosh is the first author of 12 of the reviewed publications and a
corresponding author of 5, demonstrating her significant contribution to all the published works.

9.Personal Impressions

I know personally Dr. P. Santosh and I believe that she is a responsible, hardworking and highly
motivated young scientist with high competence in the field of membrane biophysics, and
especially in the synthesis, characteristics and studies, the properties of model lipid systems and
their interactions with different nanomaterials. This is an important aspect that emphasizes her
scientific competence and her personal qualities, making her a suitable candidate for the
academic position of "Associate Professor."

CONCLUSIONS:

The materials presented by Dr. Poornima Santhosh for the competition meet the requirements for
the academic position of "Associate Professor" according to the Law on the Development of the
Academic Staff in the Republic of Bulgaria (LDSASRB), the Regulation for its Application in
the Bulgarian Academy of Sciences (BAS), and the specific requirements of the Institute of Solid
State Physics (ISSP) - BAS. The scientific results, the significant contribution of the scientific
papers to the development of the scientific field, and international recognition provide
perspectives for future research and define the candidate in the competition as a highly qualified
scientist in the field of biophysics. This allows me to express my positive opinion about the
candidacy of Dr. Poornima Santhosh for the academic position of "Associate Professor” and to
recommend to the members of the scientific jury to vote positively, and for the Scientific Council
of the the Institute of Solid Body Physics - BAS to elect Dr. Poornima Santhosh to the academic
position of "Associate Professor” in the professional field 4.3 Biological Sciences. scientific
specialty Physics of condensed matter”.

Date: 09/02/2024
Prof. Natalia Krasteva



