
PEUEH31I51 

no Kom..:ypc 3a 3ael\rntte Ha a1rnaeM11'-rnaTa .llJibiKHOCT ,,,II:ou,e1-n", 

s o6JiacT 11a BHcrne 06pa3ysa1rne 4. ,,Ilp11pom111 1rny1n1, MaTeMannrn H 11mlrnpMaTHKa", 

npo<1>ec1101rnJIHO HanpaBJICHllC 4.1. ,,<l>113H'-ICCKll HayKn", ttarrna cneu,HaJIHOCT 

,,<l>113HKa tta 1rn1-1aeH3Hpa1rnTa l\taTepm1", 3a 11yma1ne Ha M1-1cT11ryTa no <l>113HKa 1rn 

Tsbp.llOTO THJIO, EAH, o6smett B ,II:B 6p. 83 OT 03.10.2023 r. 

KaH.llH.llaT: ,ll-p IlypHHMa l>y.llHMe CaHTOUJ 

Peu,e1-13eHT: npo<I> • .ll-p HaTamrn KpbcTesa, I1HCTHTYT no nHocpH3HKa 11 E110Men11u11HCKO 

l1m1<eHepcrno, EAH, qneH Ha Hayirno )1<yp11 3a H36op Ha npocpecop, CbrnacHo 3anosen N2 P)J,-

09-92 OT 05.12.2023 r. Ha LJ:11pernopa Ha I1<DTT, EAH 

1. 06u(a xapa1<mepucmu1<a 1w 11pe<)cmaeeHume MamepuaJZu 

)J,-p DypHHMa CaHTorn e emrncrneH KaHn11naT B KOHKypca 3a noueHT KbM Jla6oparnpmr 

,,Teqm1 KpHCTMH H 6HOMOJier<yJIHH CJIOeBe", I1HCTHTYT no cpH3HKa Ha TBbpnoTO T51JIO 

(I1<DTT), obnrapcKarn AKaneMH51 Ha HayKHTe (EAH). BcHqrrn Heo6xon11M11 nor<yMeHTH, 

H3HCKBaH11 3a KOHKypca, ca npencrnBeHH, 11 ca B CbOTBeTCTBHe c DpaBHJIHHKa 3a HayqHoTo 

pa3BHTHe Ha ar<aneM11qH115! cbcTaB Ha I1<DTT, EAH 111<p11Tep1111Te 3a 3aeMaHe Ha a1<aneM11qHa 

nJib)KHOCT ,,noueHT". DpencTaBeHH ca cnHCbUH Ha wrnaTa Hayi-rna nponyKUH51 Ha rrnHn11naTa 

- ny6n111<au1111 H UHTHpaHH51, KaKTO I1 KOnH51 Ha ny6JIHKaUHHTe, c KOHTO KaHn11naTa yqaCTBa B 

KOHKypca. Bc11q1<11 Tpy no Be ca B HayqHarn o6nacT Ha o651BeHH51 KOHKypc 11 He ca npencrnB51HH 

B npexonH11 3a 1<aHn11narn KOHr<ypc11 3a np11no611BaHe Ha 06pa30BaTe1rna H Hayq1-1a CTeneH 

,,nOKTOp" . 

CyMarn OT Toq1<11Te no oTnenHHTe Hayr<oMeTp11qH11Te nor<a3aTen11, cnopen HanpaBeHaTa OT 

KaHn11naTa cnpaBKa, KaKTO I1 06ll.lH51T 6poi1 TO'-IKH, Ha.UBHWaBaT MHHHMaJIHHTe HaUHOHMHH 

I13I1CKBaHI151 3a 3aeMaHe Ha a1<aneMJ1'-IJ-JaTa nJib)KHOCT ,,noue1-1T" I1 Te3H B npaBHJIHHKa Ha 3PAC 

- I1<DTT-EAH. 

2. 06pa1yeaHue u npoqJecuo1wnHo pa1eumue 

)J,-p DypHHMa CaHTOW np11no611:Ba MarncTbpcKa cTeneH no 611ox11MH5! npe3 2004 r. B 

YH11Bepc1nern ExapaT11nacaH, I1HnH51. OT 2011 r. no 2015 r. e penoBeH nor<TopaHT B 

E110TexHonornqH115! <l>a1<ynTeT Ha YHHBepcHTern B J1I06JI51Ha, CnoBeH115!, non pbKOBoncTBOTO 

Ha npocp. Harnwa I101<nap Y np11x. I1pe3 2009 r. ycnernHo 3am11rnBa n11ceprnu110HeH TPY n Ha 

TeMa ,,EcpeKTH Ha HaHO'-IaCTHUH OT )KeJie3eH OKCH.U Bbpxy cp11:311qHHTe CBOHCTBa Ha 

JIHn030MHTe" I1 np11no611Ba o6pa30BaTeJIHaTa H Hayi-rna CTeneH noKTOp, cneu11anHOCT 

,,HaHOHay1<11". 

Hay'-IHarn 11 1<ap11epa 3anoqBa npe3 2015 r. B I1H.UHHCKH51 I1HCTHTYT no HaHoTeXHOJIOrH51, 

CeKUH51 ,,I1mKeHepHa x11M115!", KbneTo B nponbm1<eH11e Ha nBe ronHHH e nocTnOKTopaHT. OT 

neKeMBpH, 2017 no IOJIH, 2019 e crnpwH 113cnenoBaTen (Senior Researcher) B CepyMeH 

DHOTexHonornqeH J13cnenoBaTenc1<11 I1HCTHTYT, I1HnH51. OT asrycT 2019 no anp11n 2020 e 

nocTnoKi'opaHT B UeHnpa 3a HaH0Hay1<a H 11mKeHepcrno KbM I1HnHHCKH51 I1HCTHTYT 3a 

Hay Ka. 

I1pe3 2020 r. yqacrna B KOHKypc no ,,HauH0Ha11Ha 11ayi-rna nporpaMa ITeTbp EepoH. Hayr<a H 

HHOBaUHH c EBpona." - 2020" Kbl\1 <l>oHn ,,Hayi-JHH H3CJienBaHH51" 3a nepcneKTHBHH yqeHH c 



Me)I<.UyHapo.uHo npH3HaTH HayicrnH pe3ymarn (Experienced researchers) 11 ITeqenH 

.usyrO.UHUieH ITpoeKT, KOHTO pa3pa60TBa B ceKUl151 ,,cD l1311Ka Ha MeKaTa MaTepmr", I1HCTHTYT 

ITO qrn3HKa Ha TBbp.UOTO T51J10, obJirapc1<arn A1<a.ueM115! Ha HayKHTe, ITO.U pnKOBO.UCTBOTO Ha 

ITpocp. IOnmr f eHoBa. 

,ZJ,-p ITypHHMa CaHTOUI 11Ma ITomornoptto ttayqtto CbTpy.uH11qecrno c ITpocp. AJieUI I1rn11q, 

Jia6oparnpmr ITO J311ocp11311Ka KbM <Da1<y11Tern no EJieKTpo11mKeHepcrno, H c ITpocp. HarnUia 

IToKnap YnpHX, OT <Da1<y11Tern no 6110Textto11ornH, J1Io6115IHC1<11 Ytt11sepc11TeT, C110BeH115I; 

KaKTO 11 c .u-p CsaT11 Cy.uxaKap OT I1H.UHHCKl1TexHonornl.feH11HcT11TyT, KaTe.upa no np1,rnm1rna 

MexaH11Ka 11 6110Me.UHUHHCKO HmI<ettepcTBO, Ma.upac, I1H.U1151. 

3. Ou.eHKa Ha Hayrm am a npooyKu.u11 u ua Hay 1w.111emp111mume 1101<a1ame!lu Ha 1<aHouoama 

3.1. 06tt(a ou.eHKa 

,ZJ,-p rr. CaHTOUI HMa 20 ITy6JIHKau1rn, OT KOH.TO 16 ca B cnHCaHl15I c 11MITaKT cpaKTop, c o6r.u: 

HMITaKT cpaKTop 49.684. HayqHHTe Tpy.uoBe Ha ITypH11Ma CaHTOUI cITope.u cnpaBKarn B Scopus 

c 113KJ1IQqeHH aBTOUHTaUHH, ca U11T11paHH 409 IlbTl1, " llllD.eKCbT He 9 . )l,s e OT ny611111<aumne 

Ha .u-p CaHTOUI ca BKmoqeH11 B .UHCeprnuirnrn 3a OHC 
1

.UOKTop". 

B KOHKypca 3a aKa.ueMHqHa .UJlb)I<HOCT ,,.uoue1n" 1<aH.UH.UaT1<aTa yL£aCTBa c 16 HayqH11 cTaT1111, 

ny611HKyBaH11 B nepHo.ua 2013-2023 r. 14 OT rnx ca B Me)K.llyHapO.UHH CITHCaHH5I c HMTiaKT 

cpaKTOp H Q pa HK (8 c Q 1; 4 c Q2; 2 c Q3,) c o6r.u: HMITal<T cpaKTOp 44.986, " 2 ca rnaBl1 OT 

KHl1fl1 (1 C Q3 11 1 C Q4) . 

5 OT ny61111Kau1111Te ca BKmoqeHH B xa611mnau110HeH TPY .u (IT0Ka3aTe11 B), OT KOl1TO 3 ca c 

paHK Q 1, 1 C Q2 11 1 C Q3. 

ITy611HKaUttHTe H3BbH xa6111111rnu110HeH Tpy.u (IToKa3aTe11 f) ca 11 . 5 ca c paHK Ql :. 3 - c Q2, 

1 - c Q3, 11 2 rnaBH OT KH11fl1 (1 c Q3 11 1 c Q4). 

KaTo U51J10, ny61111KaUHOHHaTa .ueH:HOCT Ha .u-p rr. CaHTOW e 11HTeH311BHa H Cl1CTeMHa. 

ITpe.ucrnsett11Te Tpy.uose cs11.ueTe11crnaT 3a yc1111eHa 113c11e.uosaTe11cKa pa6orn. ITpaB11 

BITeL£aTJ1eHH.e '-!e HayqHaTa 11 TeMaT11Ka 3ac51ra pa3JrnqHH. aKTYMHl1 npo611eM11 B MOJleKynHaTa 

.lll1HaM11Ka Ha JIHffH.UHH CHCTel\m, CBbp3aJrn c pa3pa6oTBaHe 1-ra CHCTeMH 33 npeHOC H .UOCTaBI<a 

Ha JleKapCTBeHH npenapaTH 3a ITOTeHUHMHO np11JlO)KeH11e B 6110Me.u11u11HaTa 11 

TepattocT11Karn; 3a pa3pa6oTBaHeTo Ha TepaneBTl1'-IHH cpe.uCTsa 3a Hespo11orwrn11 

3a60115!BaHH5! KaTo 6011ecTTa Ha A11uxai1Mep, KaKTo 11 3a pa3JIH'-!Hl1 cptt3ttOJIOrn'-THH 

pa3CTpOHCTBa, KaTO Te3H Ha Cbl-!51. 

,U-p rr. CaHTOW e yqaCTBaJia B qen1pr1 npoeKTa, OT KOHTO .usa Me)J<.UyHapo.um1 11 .UBa 

HaUHOHMHH. Yqacrnana e B 22 HayqH11 cpopyM11 OT KOHTO 15 Me)J<.llyHapo.uH1111 7 HaU110HaJ1Hl1 

(B l3n11rap115!) . 

3.2. Ou.e11Ka 1a U3n'bf/Hefltte Ha .111uu11AtaJ111t1111e Hllt(uo11af/ HU U3UCKBllHUJ1 Ha 3PACPE 1a 

Cbomeen111ama Hay11Ha o6ftacm u oonvfl1111n1ef/Hume u1ucKeaHu1111a H</JTT, EAH 

rro OTHOWeH11e Ha MHHHMaJlHHTe 1-JaUHOIJMHH KpHTepHH CbrJJaCHO 3P ACPE, .u-p rr. CaHTOIII 

y4acrna B KOHKypca CbC CJie.lll-iHTe HayKOMeTpH'-IHH IIOKa3aTe1111: 

06r.u;tt5IT 6poi1 rnq1<11 cITope.u npe.ucrnsettarn OT KaH.u11.uarn cnpasKa 3a ttayK0MeTpHqH11Te 

TIOKa3aTe1111 e 717 T. ITp11 11311CKBaH11 430 T. cnrnactto ITpas1111H11Ka 3a 3PAC - M<DTT, EAH 3a 

3aeMaHe Ha aKa.ueM11qHaTa .UJib)I<HOCT ,,.uoueHT". 06o6r.u;eI-rn no rpyn11, ttayKoMeTp11'-IHl1 11 

noKa3aTeJI11 ca cJie.UH11Te: 

Ilo noKa3aTeJJ A: 50 T. (np11 MHHHM)'M 50) 

Ilo noKaJaTeJJ B: ll OT. (np11 MHHl1MYM 100) 
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KaH.IJJI.UaTKaTa y 1rncTBa c 5 ttay<-n-111 ny6mrn:au1rn, BKJUOl..feHII B xa6mnnau110HeH TPY .U, KOHTO 

ca HH)leKCHpaHH B CBeTOBHO H3BeCTHHTe 6a3H .uaHHH c Hayl..fHa HHCpOpMaumr (Web of Science 

11 Scopus). OT DIX 3 ca c paHK Ql , 1 - c Q2 H 1 c Q3, c o6m IF -16.934 

Ilo IlOKa3aTeJI r: 227 T. (ITpH MHHHMYM 220); 

Tipe.ucrnBeHH ca )l0Ka3aTeJICTBa 3a 227 T. OT H3HCKBaHHTe 220 T. Te ca cpopMHpaHH OT 9 

CTaTHH H3BbH xa6HJIHTaUHOHeH Tpy.u (5 ca c paHK Ql; 3 - c Q2, 1 - c Q3) c o6m IF -27.753 

H 2 rJJaBH OT l~HlffH. 

Ilo noKa3aTeJI .l(: 330 T. (ITpH MHHHMYM 60) 

Tot{KHTe ITO T03H ITOKa3aTeJI ca MHOroKpaTHO ITO-BHCOKH OT MHHHMaJIHHTe H ca cpopMHpaHH 

OT 165 Ha 6poii UHTaTa OT 6a3aTa .uaHHH Web of Science H Scopus, ITpe.ucrnBeHH B ITo.upo6Ha 

crrpaBKa. 

Te3H .uaHHH ITOKa3BaT, '--IC I<aH)lH)laTI<aTa ITOKpHBa KaKTO MHHHMaJIHHTe H3HCKBaHH5I ITO 

3PACPE, TaKa H .UOITbJIHHTeJIHHTe H3HCKBaHH5I cbrnacHo rrpaBHJIHHKa Ha 11<!>TT, EAH, 

He06XO)lHMH 3a 3aeMaHe Ha aKa)lCMHt{HaTa )lJib)KHOCT ,,.uoueHT". 

4. 06w,a xapaKmepucmuKa Ha HaytlflO-U3C!le006ame!lCKama OeUHOCm Ha KllHOUOama 

HayqHHTe HHTepecH Ha .u-p TI. CaHTow, cbrnacHo ITpe.ucTaBeHHTe 3a KOHKypca HayqHH 

Tpy.uoBe, MoraT .ua 6b.UaT o6emrnei-rn B cne.uHHTe HaITpaBnemrn: (1) J11cneoeaHe Bfl UJZHuemo 

11a 1-1eop2a11ul/J-1U /-/QHO.MQmepuQJZ U u 1,·Q1n1ueeu ilo1-1u Bbpxy ceoucmeQmQ HQ Mooem1u 11unuo1-1u 

cucmeMu (2) J11cneoem1e enuJZ1-wemo Ha ecmecmee11u MOJZeKynu c eceHi/UQJZHO JHQLte1-1i1e JQ 

l/OBeutKUR op2m1uJbM Bbpxy cjJUJWWXUMUl/Hume ceoucmeQ HQ Mooen11u nunuo11u cucmeMu (3) 

H1cneoem1e enuR11uemo Ha noebpXHOCmHUR 1apJZo HQ Heop2QHU'-IHU HQHOMQmepuQJZU u 

noebpxHocnmo-aKmUBHO eei4ecmea (flAB) Bbpxy 06pa1yBQHemo Ha QMUJZOUOHU nnaKu e 

KOM6UHQLJU5l UJZU 6e1 o6JZ bl/6GJ-te c na1ep e 6nimwmQ wHjJpa'-lepee1-1a o6nacm. 

B Tpy.uoBeTe Ha KaH.UH.UaTa ca HaJIHUe rrpHHOCH KaKTO c cl)YH.UaMeHTaJieH, TaKa H c npHJIO)KeH 

xapaKTep. 

OcHOBHH ttay<-rnH nputtoc11 

OcHOBHHTe HayqHH ITpHHOCH ca 0Tpa3em1 B HayqHHTe rry6nHKamrn , eKBHBaneHTHH Ha 

xa6HJIHTaUHOHeH Tpy.u (5 Ha 6poii), 11 Te3H H3BbH xa6ttJIHTaUHOHeH Tpy.u (9 Ha 6potr). 

HayqHHTe rrpHHOCH B xa6HJIHTaUHOHHHH Tpyu o6xBaw.aT ITy6n11KaUHH B 1-B5 H MOraT .ua 

6b)laT o6o6w.eHH KaTO (1) Jf3c!leOeaHe 6JlUR1tUemo Ha HeopzaHUllHU HaHOJltamepUClJlU u 

Ka!lt(ueeu iioHu a11pxy ceoiicmeama Ha .r1woe!1HU !lunui>Hu cucmeMu. TyK cITa,UaT Tip11Hoc11 

1, 2 , 3, 4 H 5 OT ABTOpCKaTa crrpaBKa. 06o6w.eHH ca pe3y JITaTH OT H3CJie)lBaHeTo Ha ecpeKTa 

Ha 3JiaTHH HaHoqacTHUH [BI ], HaHoqacT11u11 CbC cyITepMarHHTHH cBoiicrna, B TOBa q11cno 

HaHoqaCTHUH OT )KCJie3eH OKCl1)l, caMOCT05ITemro H B KOM6HHaUH5I c CHJIHUHeB OKCH)l [B2]; 

HaHoqacTHUH OT K06aJITOB cpepHT [BJ ], 3JiaTHH HaHOTpb6Ht{Kl1 c pa3JIJ1t{HH pa3MepH [B4]; 

KaKTO H ecpeKTbT Ha KaJIUHeBH HOHH [BS] Bbpxy CTpyKTypaTa, cpnyH.UHTCTa H cl)a30BOTO 

ITOBe)leHHe Ha MO)lCJIHH JIHllH)lHH MeM6paHH. 

TipHHOCHTe OT 1-tanpaBJieHHe 1 ca KaKTO c cpyH)laMCHTaJICH, TaKa H Hayl..fHO rrpHJIO)KeH 

xapaKTep, TbH KaTO MOraT .ua 6b.UaT H3ITOJI3Balm B pa3JIHt{HH 6110Me.UHUHHCKH o6naCTH 3a 

ueneBa )lOCTaBKa Ha Jie!<apCTBCHH rrperrapaTH H .upynr 6HOJIOfI1t{H0 aKTHBHH MOJICKYJIH. 

L(oKa3aHo e, qe: 

- X11.upocpo6HH 3JiaTHH HaHol..faCTHUH (3HLI) MOraT .ua 6b.UaT Brpa.ueHH B 1-cTeapoHJI-2-

oneo11n-sn-rnHuepon-3-cpocq)oXoJIHH (SOPC) MO)leJIHH JIHITH.UHH MeM6paHH 6e3 .ua ITpOMCH5IT 

CTpyKTyparn H cpnyH.UHOCTTa Ha MeM6pmnne. ToBa rrpe.unonara llOTCHUHaJIHaTa a.uanTHBHOCT 

Ha Te3H HaHo•-rncTHUH 3a pa3JIHLIHH 6110Me.UHUHHCKH 11p11nmKeHH5I [BI ]. 
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-HecpyHKU110HaJUI3HpamI 11 cpyHKUl10HaJJI13HpaHH c o6BHBKa OT CHJIHU11eB n110Kc11n, 

cyrreprrapaMarHHTHH HaHO'-IaCTHUH OT )J<eJie3eH OKCHn (crrHOHH), c pa3Jittt-IeH ITOBbpXHOCTeH 

3ap5In, rrpH Brpa)KnaHeTO CH B MoneJIHH Jil1ITHnH11 MeM6paHH, B3al1MOnei1:CTBaT cna6o c 

MeM6paH11Te, KOeTO o6ycnaB5I 6e3orraCHOCTTa Ha Te3H HaHoqacT11Ul1 3a in vivo rrpI1IIO)KeHl15I 

[82]. 

-DOJIO)KHTeJIHO 3apeneHl1 HaHOLJaCT11U11 OT )!(eJie3eH OKCHn rrpH srpm1<naHe B OTp11uaTeJIHO 

3apeneHHTe JIHI1030Ml1 ITOHYDI<aBaT ITO-CHJIHO cpny11nHOCTTa Ha MeM6paHaTa, B cpaBHeHHe c 

HeyTpaJJHHTe Ii OTpHUaTeJIHO 3apeneHH HaHoqaCTHUH OT K06aJJTOB cpep11T nopan11 ITO-Cl1JIHOTO 

eJieKTpOCTaTHqHo np11BJIHqaHe, noKaTO HaHoqaCTHUHTe OT K06aJITOB cpepHT HaMaJI5IBaT 

3HaqHTeJIHO Monyna Ha enacT11qHOCT Ha OfbBaHe Ha MeM6paHaTa. EKcrrep11MeHTaJIHHTe 

p e3yJITaTH ca ITOTBbpneHH 11 qpe3 MaTeMaTJiqeCKO MonenHpaHe, l13ITOJI3Bamo MOnHcp11u11paH 

Mon en Ha Jiam1rneH-DoacoH-Eom .1,M aH [134]. 

,ZJ:By BaJieHTHHTe KaJIUHeBH HOHl1 HaMaJI5IBaT cpnyHnHOCTTa Ha MoneJIHHTe Jil1ITHnH11 

M eM6paHH, KaTo HaJI11q11eTO Ha TIOJIO)KHTeJIHO 3apeneHH HaHoqaCTHUH OT )KeJie3eH OKCHn B 

cycrreH3H5ITa He Bon11 no CbllleCTBeHH rrpoMeHH B MeM6paHHTe. 

Pe3ynTaTHTe ca aHaJIH3HpaHH 11 TeopeT11qHo B paMKHTe Ha Mon11cpHu11paHH5I Monen Ha 

JiamKBeH-DoaCOH-bOJIUMaH ( MJIDE) 11 e ITOKa3aHo, qe rrpOM5IHaTa Ha cpnyHnHOCTTa Ha 

MeM 6paHaTa 11 rronpe)Kn aHeTO Ha JIHTIHnHTe B He5I ce nbmKH OCHOBHO Ha HaTpyrrBaHeTO Ha 

KaJIUHeBH HOHH B o6n acrra Ha OTp11uaTeJIHO 3apeneHHTe cl)OCcpaTHH rpymI B 6JIH30CT no 

x 11npocp11JIHl1Te rnaBH Ha MeM6paHHHTe JIHTIHn11 [BS ]. 

- P a3pa6oTeH e rrpOTOKOJI 3a CHHTe3 Ha 3JiaTHH HaHOTpb6Hq1rn (3HT) c pa3JIJiqHH pa3MepH Ii 

rron o6peH11 6HOCbBMecn1MocT 11 Kon oHn Ha crn61111HocT L1pe3 rroBbpXHOCTHo Mo.ump11u11paHe 

c 1,2-)lHMHp11CTOHJI-Sn-rn11uepo-3-cpoccpox oJIHH (DMPC) cpocq)OJil1ITHnH [83 ]. 

HayqHH npHHOCH HJBbH xa6HJIHTau,110HHHSI TPYA 

DpHHOCHTe !13BbH xa6HJIHTaUHOHHH5I Tpyn npencTaB5IT naHHHTe OT HanpaBJieH!15I 2 Ii 3. 

¥l3cne.uBaHH ca eCTeCTBeHH MOJieKy JIH c eceHU11aJIHO 3HaqeH11e B TIO)l)lbp)!<aHeTO Ha 

cpii3IIOJIOrnqH11 rrpouecH B LJOBe WKH51 opraHl13bM (xonecTepon H MenaTOHHH) [HarrpasneHHe 

2 ] 11 3JiaTHl1 HaHOTpb611qJ(l1 [HarrpaBJieHHe 3] Bbpxy cp11311qH11Te CBOHCTBa Ha J1!1I111)lHH 

MeM6paHH B TO Ba qHCJIO TepMaJIHl1Te CBOHCTBa, pa3Mepa Ha Be3IIKY JIHTe, cpnyH.UHOCTTa 11 

rrapaMeTp11Te Ha cpa30Bl15I rrpoxo.u Ha JI11II11)lHl1 CHCTeMl1, CbCTaBeHl1 OT SOPC JIHITl1)ll1 rr4. 
r 6, f 9]. DposeneHl1 Ca CHCTeMHl1 IIpOy<IBaHl151 BbpXy pOmITa Ha TIOBbpXHOCTH115I 3ap5I)l Ha 

3JiaTHl1 HaHoqacT11u11 , 3JiaTHH HaI-IOTpb611qrrn , r-rnHoqacTHU11 OT c11n11u11eB .u1101<c11.u 11 DAB B 

rrpouec11Te Ha cpopM11paH e 11 pa3rpmK.[laH e Ha aMHJI011)lHl1 IIJiaKII , KOl1TO ca rrpe.urnecTBeHl1K 

Ha MHOro HeBpo.uereHepaTl1BHl1 3a6omrnaH!151 IT l H r 2] 11 ca pa3pa60TeHH TeopeTW-IeHl1 

Mo.uen11 3a Te311 B3a11Mo.uei1cTBl15I . HarrpaBeH11 ca 11 H5IKOJIKO ofoopH11 npoyqBaHH5I Bbpxy 

MeTO)lIITe Ha CHHTe3, npenH3BHKaTeJICTBaTa Ii 6110Me)ll1Ul1HCK!1Te np11JIO)KeHl15I Ha CITHOHl1Te, 

3JiaTHl1 HaHoqaCT11U1111 apxe030Ml1Te, K011TO Ca HOBO IIOKOJ1eH11e CTa611JIHl1 JIHIT030Ml1 [fJ, f5, 

rs, no u ri 11. 

,UoKa3aHo e, qe: 

- 0Tp11uaTeJIHO 3ape.ueHl1 3JiaTI-rn HaHoqacTl1U11, 3JiaTHII HaHOTpb6JiqK11 (3HT), HaHoqaCTIIUH 

OT c1111IIuIIeB n110Kc11.u H rrosbpXHOCTHo aKTHBHOTo BemecTso DMPC 11Hx116HpaT 

o6pa3yBaHeTo Ha aMl1JIOII.llHH cpH6p11n II, .uo1<arn rroJIO)Kl1TeJIHO 3ape.ueHHTe DAB He OKa3BaT 

BJIHqHJie Bbpxy o6pa3ysaHeTo Ha rron mrnnenHo 3ape.ueH11Te aMHJI011.UHHTe cpH6p11JI11. Tosa 
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TIOKa:3Ba, qe HHXH6HTOpHIUIT ecpeKT 3aBHCH OT 3ap5I,ll,a Ha HHXH6HTOpa, a He OT CbCTaBa Ha 

pa3Mepa, cpopMaTa mm MaTepHana. CHMynal(HHTe Ha MoneKyn5IpHa ,ll,HHaMHKa noTBbp)K,ll,aBaT 

eneKTpOCTaTHqHHTe B3aHMO,ll,eHCTBH51 Ka TO OTfOBOpHH 3a TO Ba HHXH611paHe [f2 J. 

- KoM611Hal(H5!Ta Ha 3HT-DMPC c na3epHo o6nbqBaHe c ,ll,bmKHHa Ha BbJIHarn 800 nm B 

npO,ll,bmKemie Ha 2 MHHYTH ycKOp51Ba TepMHqHoTO pa3TBap51He Ha 3penH A~ cpH6p11n11 [ r J]. 

- MenaTOHHHbT s3a11Mo,neikrna c11nHo CbC SOPC ,nsycnoi1H11 cpoccpon11nY1,nH11 MeM6paHY1 no 

KOHUeHTpaUYIOHH0-3aBYIC!1M Ha4YIH, KaTO 06pa3ysa ,UOMeHYI YI npoMeH51 qrn30BOTO nose,neHYle Ha 

CYICTeMarn 4pe3 HaMaJ151BaHe Ha TeMnepaTyparn Ha OCHOBHH51 cpa3oB npexo,n, no,npe)KJJ,aHeTo Ha 

JlYITIYl)J,HYITe MOJ1eKyn11 YI ysen11YaBaHe Ha cpnyYIJJ,HOCTTa Ha MeM6paHaTa. [f4, f9]. 

-Pa3pa6oTeHH ca TeopeT11qeHH MO)l,eJIH, OTIHCBam B3aHMO,ll,eHCTBHeTO Me)K)l,Y IIOJIO)J<HTeJIHO 

HJIH OTpHUaTeJIHO 3ape,ll,eHa HaHoqacTHl(H H HeyTpaJIHH l(BHTepHOHHH JIHIIH)],HH )],BOHHH 

cnoeBe. ToBa e cbmecTBeHo 3Ha'Iem1e 3a no-)],o6poTo pa3611paHe Ha B3aHMO)],eHCTBH51Ta Ha 

3ape)],eH!1 HaHO'IaCTHl(H c l(BHTepHOHeH J1!1IIH)],eH )l,BOeH CJlOH, KOeTo MO)Ke )],a 6b)],e Ba)KHO 3a 

ecpeKTHBHOTO npoeKTHpaHe Ha KOMTIJieKCHH HaHOCTpyKTypHH CHCTeMH JlHIIH)],H/HaHoqacTHl(H 

(KaTO JIHTI030MH c Brpa,ll,eHH HaHoqacTHI.:(11), KOHTO HMaT pa3H006pa3HH 6110Me)],Hl(HHCKH 

npHJIO>KeHH51, BKJ1IOq11TeJIHO Kancyn11 3a rrpeHOC H ueneBa )],OCTaBKa Ha neKapCTBeHH 

nperrapaTH, )],HarHOCTHKa l1 Jle'IeHHe Ha paKOBH 3a60J151BaHH fr7]. 

-TIOTBbp.UeHO e, qe c IIOBHWaBaI-Ie KOHl(eHTpal(l151Ta I-Ia xonecTepon B )l,!1aila30H OT 0 )],0 so 
mo!% B J1HII030MHTe HaMaJI51Ba cpnyHL\HOCTTa Ha 6HCJ10HHHTe MeM6paHH Ha Jll1II030MHTe H ce 

yBenHqaBa pa3MepbT Ha Be311Kyn11Te. Te3H )],aHHH )],aBaT oueHr<a 3a orrTHMaJIHOTO 

CbOTHOWeHIIe Ha xonecTepona B CHHTenrqHJ1 JIHII030MHI1 KOMTIJieKCH, c IIOTeHl(HaJI 3a 

I13IIOJ13BaHe B pa3JIJ1qHJ1 6110Me)l,Hl(HHCKI1 npHJ10)J<eHH51 KaTo 1<arrcyn11 3a rrpeHOC H )],OCTaBKa 

Ha neKapcrneHH rrpenapaTH B I<pbBTa H .upyrn in vivo npHnmI<emrn fl '6] . 

-HarrpaBeH e o63op Ha HaHOl.JaCTHl(HTe OT )J<eJ1e3eH OKCH.U CbC cynepnapaMarHHTHI1 CBOHCTBa 

( CIIHOHH) - Ha TeXHH5! CHHTe3, rrpe)],H3BHKaTeJICTBaTa I1 rrepcneKTHBHTe 3a rrpaKT11qec1rnTe HM 

rrpI1J10)!<eHH5! B TepaHOCTHKaTa, Ll,HarHOCTHI<aTa l1 rrepCOHaJII13HpaHO neqeHHe Ha pai<a [r3]. 

-HarrpaBeH e o63op Ha HaJIHqH HTe .uamrn 3a apxe030MHTe - HOBO IIOKOJieHHe CTa6HJIHH 

J1HTI030MH, CbCTaBeHH OT ecTeCTBeHH eTepHH JIHIIH.UH, H3BJie'IeHII OT apxe11. HarrpaBeHoTo 

o630pHO npoycmaHe e OT I13KJIK)LI!1TenHa Ba>KHOCT rropa)],H ITOB!1WeHH51 HHTepec B nocne)],HHTe 

fO)],HHH KbM apxeaJIHHTe JIHTIH)],H KaTo ITOTeHl(HaJIHH MaTepHantt 3a KOHTpacTHO H306pa35!BaHe 

II 3a .UH3aHH Ha CHCTeMH 3a rrpeHOC II uenesa )],OCTaBKa Ha ne1<apCTBa B KpbBTa, rropa.uH 

ycTOHl.JIIBOCTTa Ha apxeanHIITe cl)OCcj:JOJlHI1H.UII KbM BIICOKH TeMnepaTypII, BHCOKH 

KOHl(eHTpal(HII Ha HORII B pa3TBOpa II pa3rpa)!<)],aHe OT eyKapHOTHH eH3HMH [f5]. 

- lfarorneH e TeMaTIIqeH o63op, B KOHTO e pa3rne)],aH Harrpe)],bKa B MeTO)],IIKHTe 3a CHHTe3 Ha 

3JlaTHH HaHoqaCTIIl(II c IIOMOIIlTa I-Ia pa3J1Hl.JHI1 6HOJIOfI1qH11 pecypcII, KaTo ca )],a)],eHH H 

rrpHMep11 3a TeXHHTe 6110Me.UHUHHCKII rrpHJlO)I<eHH5!. Crreu11anHo BHIIMaH11e e OTL\eJieHo Bbpxy 

6IIOCHHTe3a Ha 3HLI c ITOMOIIlTa I-Ia pa3JIWIHH JTeLJe6HH pacTeHH51 l1 6HJIKOBH rrpo.uyKTH KaTO 

ca KOMeHTHpaHH TeXHHTe MHOrocpyHKl(IIOHaJIHH arnH6ar<TepHaJIHH, rrponIBOBb3IIaJIHTeJIHI1 H 

L\p. rrpHnO)KeHH51. [r8 , n O]. 

:VbrorneH e TeMaTHqeH o63op, Bbpxy B3aHMO)],eHCTBI151Ta Ha 3JiaTHHTe HaHOl.JaCTHl(H c 
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p33JrnqmI QJH31IKOXHM1IqHJI CBOHCTBa c ¢occponHnH}lHHTe MeM6paHH, JI TeXHHTe nocne.uBamH 

etjJeKTH Bbpxy CBOHCTBaTa Ha MeM6paHaTa KaTO QJJ1YHJJ.HOCT JI enaCTJiqHOCT Ha Or'bBaHe, 

KJ1eTb1IHO ycB05IBaHe H UHTOTOKCHLJHOCT. ITocnenHHTe npoyqBaHH5I 3a BJ1H5IHHeTo Ha 

npoTeHHOBaTa KOpOHa 1I B3aHMOJJ.eHCTBH5ITa Ha 3J1aTHHTe HaHOLJaCTHUH c peanHHTe I<J1eTb1IHH 

JI MO)].eJ1HH ¢occponHnHJJ.HH MeM6pam1 qpe3 KOMnJOTbpHO MO)].eJ1HpaHe no Mern.ua Ha 

MOJ1eKynHaTa JJ.HHaMHKa CbW:O .uonpHHaC5IT 3a OCHryp5IBaHe Ha no-.uo6po p336HpaHe, KOeTo e 

OT pelllaBamo 3HaqeHHe 3a npoeKTHpaHe Ha HHTeJ1HreHTHH HaHoqacTHUH c no.uo6peHH 

MHorotjJyHKUHOHaJIHH xapaKTepHCTHKH 3a HHOBaTHBHH 6Honorn11HH npHJ10:>I<eHH5I. I 1 ·11]. 

5. Jiu<teH npuHOC Ha Klll-tOUOama 

ITpe.ucrnBeHHTe 3a KOHKypca ny6mIKaUHH ca B aBTOpCKH KOJ1eKTHBH c 6onrapCKH JI 

11r KneCTpaHHH y11eHH . Ll,-p CaHTOlll e nopBH asrnp Ha 12 OT peueH3HpaHHTe ny6nm<aUHH, 

KaKTO JI KopecnOHJJ.Hpam aBTOp Ha 5 OT ny6nHI<aUHH, KOeTo nOK33Ba CbW:eCTBeHH5I npHHOC Ha 

KaHJJ.HJJ.aTKaTa BbB BCHqKJI ny6mmyBaHH Tpy.uoBe. 

6. IJpenoOaaameJZCKa Oe{tHOC/11 

OT JOHH 2005 r . .uo anpHn 2007 r. .u-p CaHTOlll e 611na crnplllH npeno.uaBaTen B Kone)Ka 

lllpHMa.u AHJJ.aBaH no H3Kycrna H Hayrm, I1HJJ.H5I, OT.uen no 6HoTexHonorn5I, KbJJ.eTO e 

npeno.uaBana Ha cTyJJ.eHTH. Bo.uena e H KypcoBe no npirnmKHa QJH3HKa, 611oxHMH5I, 

6HoHaHoHaKaUH5I, 6HoTexHonorH5I Ha cTyJJ.eHTH H cne.u.uHnnoMHH cTyJJ.eHTH. Bo.uena e 

ynpmrrnemrn Ha CTyJJ.eHTH; 6JIJ1a e pbKOBOJJ.HTeJ1 Ha JJ.HnJ10MHarn pa6orn Ha 6 CTyJJ.eHTH-

MarnCTpH. f1o BpeMe Ha JJ.OKTOpaHTypa CH (2015-2023) KaTO pbKOBOJJ.HTeJ1 Ha npoeKTa CH e 

KOHTponHpa MJ1aJJ.HTe H3cne.uosaTeJ1H B e1mna H e pbKOBOJJ.HJia .upyrH CTY .ueHTH B TeXHHTe 

npoeKTH B I1HJJ.HHCKH5I m-1cnnyT Ha S Cience and Techno logy B I1HJJ.H5I. B KOMnaHH5ITa Serum 

Biotech Research Institute, Indi e 6HJia J1HJJ.ep Ha rpyna OT 4 qneHoBe, B K05ITO e 6Hna crnplllH 

H3CJ1e)].OBaTeJ1 1I e o6yqaBana JI KOHTponHpana OCTaHaJIHTe LIJ1eHOBe. 

7. HayrLHo-eKcnepnma u op2a1-1u1at1,UO/-lfta oettHocmu 

ITypHHMa CaHTOlll e 6HJia LfJieH 1-ra opramnauHOHHH5I KOMHTeT Ha 22-paTa Me)KJJ.yHapo.uHa 

KOHtjJepeHUH5I no QJ1I3HKa Ha KOHJJ.eH3Hpar-rn MaTepH5I BbB BapHa, bbJ1rapH5I (29 -TH aBrycT -

02 cenTeMBpH 2022 r.) . 

8. KpumurLHume 1a6eJZeJ1Cl<U u npenopvKU 

I1MaM )].Be npenopbKH no OTHOllleHHe Ha npeJJ.CTaB5IHeTO Ha MaTepHMHTe Ha KaH)].lIJJ.aTKaTa. 

I1MnaKT-tjJarnopa Ha cnHcaHH5ITa, B KOHTO ca ny6nHKyBaHH5I Hay11HH TPY .uoBe OT 

KaHJJ.HJJ.aTKarn, e .ua.ueH e 3a 2022/2023 ronHHa, a He 3a ronHHarn Ha ny6nHKyBaHeTO, Koern e 

no-KopeKTHO. KaTo U5IJ10 TOBa He e q)aTanHo, T.K. He npoMeH5I cyMarn OT ToqKJITe no 

nOK33aTeJ1H B H f, KOHTO Ce CpOpMHpaT OT KBapTHJ1!1Te Ha CnHCaHH5ITa. )J,pyrarn MH 

3a6eJ1e)I<Ka e no OTHOllleHHe Ha QJOPMYIIHpaHeTO Ha npHHOCHTe. DH 6HJ10 .uo6pe npHHOCHTe .ua 

60.uaT 06e.u11HeH11 B HanpaBneHH5I, 3a .ua ce npocne.u11 no-.uo6pe HayqHarn .uei1HOCT H np11Hoca 

Ha .u-p n. CaHTOlll 3a p33BHTHeTo Ha Ta3M o6JiacT B HayKaTa. 

9. JIULlHU 611el/al11JleHUR 

IT03HaBaM nMqHo .u-p IT. CaHTow 11 cq11TaM, '-Ie T5I e oTroBopeH H c11nHo MOTHBHpaH Mna.u yt.IeH 

c BHCOI<a KOMneTeHTHOCT B o6nacTTa Ha MeM6paHHaTa 6HOQJI13HKa H oco6eHHO B Cl1HTe3aTa, 

xapaKTepHCTHKaTa H l13CJ1e)].BaHM5ITa CBOHCTBaTa Ha MO)].eJ1HH J1HnHJJ.HH CHCTeMH 1I 

B3aHMOJJ.eHCTBH5ITa HM c p331IH4I-m HaHOMaTepHaJIH. 

3AKJIIOlJEHIIE 
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Tipe.ucrnBemne OT .ll-P f1ypH11Ma CaHTOW MaTepmurn ITO KOHKypca 0Tf0Bap51T Ha 

11311CKBamrnTa 3a 3aeMaHe Ha aKa.lleM11LJHaTa .llJib)KHOCT ,,noueHT" crrope.u 3aKOHa 3a pa3B11T11e 

Ha a1<aneM11LJHl15! CbCTaB B Peny6nm<a nbnrap1151 (3PACPE), f1paB11JIH11Ka 3a rrp11naraHe Ha 

3PACPE B EAH 11 cneuml)w11111Te 11 3HC1<BaH115! Ha J1cDTT-EAH. HayLJHaTa npony1<u115l, 

cbmecrneH115JT np11Hoc Ha Hay'1H11Te TPY no Be 3a pa3Bl1THeTo Ha Hay<-rnaTa o6nacT 11 roneMl151T 

Me)K,llyHapO.llHl15IT OT3BYK rrpe.uocTaB51T nepcneKTl1Bl1 3a 6b,llel1(11 113CJie,llBaHl15l 11 orrpe,lleJI5IT 

KaH,llH,llaTa B KOHKypca KaTo BHCOKO l<BaJI11Cp11UHpaH yLJeH, BO,llell( B np11naraHeTO Ha cp113HLJHH 

MO,lleJIH 11 MeTO.lll1 3a 113yqaBaHe Ha MO,lleJIHH MeM6paHl1. ToBa MH .uaBa OCHOBaHHe .ua 113pa35I 

noJIO)KHTeJIHOTO c11 CTaHOBl11Ue OTHoc1-10 KaH.llH.llaTyparn Ha .u-p TiypHHMa CaHTOW 3a 

aKa,lleMHLJHaTa .llJlb)KHOCT ,,.llOUeHT" l1 na npenopb'-IaM !Ia LJJieHOBeTe Ha HayLJHOTO )Kyp11 .ua 

rnacyBaT rrOJIO)lmTeJIHO H Ha HayLJHH5l CbBeT Ha l1cDcDT, EAH na H36epe .u-p f1ypH11Ma 

CaHrnw 3a aKa.lleMHLJHaTa .llJib)KHOCT ,,).loueHT" B npocl)ec110HanHa o6naCT 4.1 cD11311qecK11 

Hay1<11, HayqHa cneu11anHOCT cDl13l1Ka Ha KOH)leH3HpaHaTa MaTepH51. 

08/02/2024 r. ITpolj>. H ~ cTeBa 

7 



REVIEW 

on the competition for the academic position of" Associate Professor" in the field of higher 

education 4. "Natural Sciences, Mathematics, and Informatics", professional direction 4.1. 

"Physical Sciences", scientific specialty: "Physics of condensed matter," announced in SG No. 

83 of 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 ISSP, 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 fall within the scientific field of the announced competition and 

have not been presented previously in another competition for scientific degrees. 

According to the info1mation 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 Evaluation and Accreditation Agency 

(NEAA) and those of ISSP-BAS. 

2. Education and Professional Development 

Poornima Santhosh acquired a 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 degree of PhD in 

the field of "Nanosciences". 

Her scientific career began in 2015 at the Indian Institute of Nanotechnology, Department of 

Engineering Chemistry, as a two-year postdoctoral researcher. From December 2017 to July 

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-year 

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. Poomima 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. Poomima 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 Ql rank, 1 - Q2 rank, and 1 - Q3 rank. The 

publications outside the habilitation work (indicator D) are 11, including 5 with Ql 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. 
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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 50 points, meeting the minimum requirement of 50 points. 

Indicator B: The candidate scores 110 points (at the minimum scores of 100). 

The candidate presents 5 scientific publications corresponding to the habilitation work, indexed 

in world's databases such as Web of Science and Scopus. Among them, 3 publication have Ql 

rank, 1 has Q2 rank, and I 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 QI rank, 3 have Q2 rank, 1 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 of Science and Scopus databases. 

6. Genera/ Overview of the Candidate's Scientific Research 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 with essential importance for the human body 

on the physical properties of model lipid systems (3) Investigation of the infl.uence of the surface 

charge of inorganic nanomaterials and swface-active 1110/ecules (SAM) on the formation of 

amyloid plaques in combination with laser irradiation within a near-inji-aredjield. 

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

The main scientific contributions included in the ltabilitation 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). Scientific contributions to the 

habilitation work include publications B l-B5 and can be summarized as (I) Investigation of the 

influence 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 [B 1 ], nano particles 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 ions 

[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. 

It has been established that: 
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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 Bl]. 

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 nanopaiiicles, 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 BS]. 

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 si ze of the vesicles, the fluidity and the parameters of the phase 

transition of lipid systems, composed of SOPC lipids [G4, 06, 09]. 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 [G 1]. 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 , 

08, GlO, and Gl 1]. 

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

It 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 
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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 

AB fibrils [Publication Gl]. 

3. Melatonin interacts strongly with SOPC bilayer phospholipid membranes in a 

concentration-dependent manner, forming domains and altering the phase be+1avior 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 G9]. 

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 

mo!% 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 GS]. 

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 GS 

and GlO]. 

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 
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7. Critical remarks and recommendations 

I 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 
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