PEINEH3UA

BbPXY MaTepUalMTe 3a 3allluTa Ha AUCEepPTAllMOHEH TPYJ 3a MpUI0oOMBaHE HA HayyHaTa CTENeH
,»JOKTOp Ha HaykuTe", oOmact Ha Bucuie oOpa3oBanue: 4. [lpupoaHu Hayku, mMaremMaTtuka U
unpopmaruka, npodecuonanno HamnpasieHue: 4.1. dusnuecku HayKu, Hay4yHa CIELHAIHOCT:
duznka Ha KOHACH3UpaHaTa MaTepUst

Kanauaart 3a npugo0uBaHe HA HAYYHATA CTeNeEH ,,JOKTOP Ha HaykuTe'': fgoueHT A-p Kapekun
Hukpan Ecmepsn

ABTOp Ha CTaHOBHUILETO: Anbena T'eoprueBa Hopmanosa, mnpodecop mno buoxumus,
npodecuoHasiHo HarpaieHue 4.3. buonmornuecku Hayku, MeauuHcku dakynrer, Copuiicku
yHuBepcuter ,,CB. KinuMent OXpuICKK M 4iIeH Ha HAy4YHOTO *KYpH, Ha3HA4eHO CbC 3amoBen PJI-
09-104/14.10.2024 r. na gou. a-p Exatepuna Mopnanopa — qupextop Ha MHCTHTYT 110 u3MKa Ha
TBBPAOTO TsJ10 ,,Akan. I'eopru Hampkakos — bbeirapcka akajgemMus Ha HayKUTe

1. Onucanme Ha NMpEeaACTABEHUTE MaTepUuaIu

Cxe 3anosen Ne PJI-09-104/14.10.2024 r. na nou. a-p Exarepuna Mopnanosa — qupextop
Ha MHCTUTYT IO PU3KKa HA TBHPAOTO TsUIO ,,Akan. ['eopru HamkakoB™ — brirapcka akageMust Ha
HayKWTe, CbM Ha3HAYEHA 33 WICH HAa HAy4YHOTO JKypH 3a 3alluTa HA JUCEPTALMOHEH TPy Ha Tema
,, Heomokpsemu 6venepoonu caxcou om panuyHo 0auo — MYyIMuQYHKYUOHALEH HAHOMAMePUa 6
nomowy Ha ooujecmeomo ““ 3a mpua0OUBaHe HA Hay4YHa CTEIEH ,,JJOKTOP Ha HaykuTe’ B 00JacT Ha
Buciie obOpazoBanue 4. IlpupogHu Hayku, maremMatuka U HH(OpMaTHKa, HPOHECHOHATHO
HanpasiieHue: 4.1. dusnuecku Hayku, Hay4dHa crienuanHocT: Pu3Kka Ha KOHJIEH3UpaHaTa MaTepHs.
ABTtop Ha mucepranuonHus Tpya € Kapekun ukpan Ecmepss — qoueHTt B UHCTUTYT 1o ¢pu3nka Ha
TBBPAOTO TsJ10 ,,Akan. ['eopru Hampkakos — bbirapcka akaneMus Ha HAyKHUTE.

IIpenanenure ot pou. KapeknH EcmepsH Marepuanu BKIKOYBAT CICAHUTE JOKYMEHTH:
3asBiaeHue a0 HayuyHus cbBeT Ha WDTT-BAH; aBrobmuorpadusi mo eBpomeiicku oOpaserr;
JMCEepPTAllMOHEH TPyJ Ha aHIVIMHCKU e3uK; aBTopedepar Ha OBArapcku e3Mk; Tabmuma 3 oT
IIpaBunnuka Ha UOTT-BAH 3a npunarane Ha 3PACPD; npoTtokon oT ceMuHapa 3a IpeJBapuTEIHO
o0ChXKIaHe Ha TUcepTallMOHHMS TpyA; konue Ha quruioMm Ne 000405/31.03.2014 r. 3a npugobuBane
Ha OHC ,noktop® no ®dusmka Ha BBJIHOBUTE NPOLECH Ha TeMa ,, TepmouyecmeumenHocm u
onmumuzayus HAa aKyCmuyHu CeH30pu, U3NON36AWU NOIUMEPHU U CBPBLXXUOPODOOHU cloese
CHUCHK Ha HAYYHHUTE MyOIMKAIMK, U300pETeHHsITa U IUTATUTE 3a Y4acTHe B KOHKYpcCa, BKIIOUEHU
B MUHHUMAaJIHHUTE HAllMOHAJIHU U3UCKBAHUSA 0 rpynu nokazarenu B-E; 15 myOaukanuu, BKIIOYEHH B
JMCEPTAlMOHHUS TPY/l; pe3toMeTa Ha OBJIrapcKy M aHTJIHMICKU €3UK Ha MyOJuKaluuTe; Konus Ha 4
naTeHTa 3a M300peTeHHs; JeKjapaius, 4e TUCEPTALMOHHUS TpPYyJ He IMOBTaps M HE HU3IO0J3Ba
Mmatepuanute 3a npunodusane 6a OHC ,,JlokTop*, KakTo ¥ Ha aKaIEeMUYHUTE JUTbKHOCTH ,,IJIaBeH
acucTeHT" u ,JoueHt”. IlpemaneHuTe Mmartepuanu 3a 3alUMTa Ha JAMCEPTAllMOHEH TpyA 3a
npugoOMBaHe Ha Hay4yHara CTeNeH ,JIOKTOp Ha HaykuTe" ChOTBETCTBAT HAa MHUHUMAIHHUTE
HallMOHATHU U3MCKBaHUs, KaKTO M Ha u3uckBaHusATa Ha [IpaBunnuka na UOTT-BAH.

2. Kparku ouorpaduyHu JaHHU 32 KAHAUAATA

Houent n-p Kapexun {ukpan Ecmepsin 3aBbpiiBa Buciietro cu oopaszoBanue mpe3 2009 . B
Munno ['eonoxkusi YuuBepcuter — rp. Codusi, KaTo MmocienoBaTeIHO 3aBbpIIBa OaKalaBbpCKa



crenen (mpe3 2007 r., 6akamaBbpp MO MpUIIOKHA Teodusnuka) U MarucTbpcka creneH (2009 r.,
MarucTepp 1o merpoiHa reodusuka). Ot sHyapu 2011 r. mo mapt 2014 1. ¢ Om AOKTOpPaHT B
WNuctutyra no ¢usuka Ha TBbPAOTO Ts10-BAH, KbleTo ycnemHo 3amuTaBa AUCEPTAIIMOHHUS CU
Tpyn Ha Tema ,, Temnepamypra uYy8CmMEUMENIHOCM U ONMUMU3AYUL HA AKYCIMUYHU CEeH30pU
U3NON38AWU NOTUMEPHU U C8PBXXUOPOpoOHU nokpumus . B mepuoma ot oktomBpH, 2012 1. 1m0
Mapt 2013 . e 6w cnenmanu3ant B Northumbria University, Newcastle, Benmukodpurtanus, KakTo
u B Virginia Commonwealth University, Richmond, CAII] (ot rouu 2015 1. 1o nexemBpu 2016 r.).
B pe3ynrar Ha HOCTJOKTOPAHTCKUTE CIIELUATN3AIMH Ca OCHILECTBEHU BaXXHU HAYYHU U3CIICBAHUS
npu pa3paboTBaHE HAa METOIU 32 CHHTE3 Ha MEXaHMYECKH CTAOMJIHM U UKOHOMHYECKH H3TOJHHU
CBPBXXUJIPOPOOHN TOKPUTHS OT TpaduTOnog00eH W JUaMaHTONoA00eH amMop(eH BBIJIEPO;
edpexkTH Ha JAMHAMUYHOTO BB3JCHCTBHE Ha JIEICHUW KAk BBPXY TBbHPAAa HOBBPXHOCT U
pa3zpaboTBaHe Ha HOB METOJ 3a OIIEHKa Ha MPOTHBOOOPACTBALIUTE/aHTUMHUKPOOHH CBOWCTBA Ha
pasnuunn pyHknuoHanHu nokputus. Ot 2014 r. go 2017 r. Toii e acucrent B MOTT-BAH, karo
OCHOBHUTE MYy Hay4HO-U3CJIEI0OBATEICKM MHTEPECH Ca HACOYEHM KbM pa3paboTBaHE Ha
CBPBXXUA(DOPOOHN TOKPUTHS 32 NPUIOKECHUS B IHE30PE30HAHCHU (aKYCTHYHH) XUMHYHU |
ouonornynu cenzopu. B nepuona mapt 2017 r. o suyapu 2020 roguHa TOW € OWII TJIaBEH aCUCTEHT
B UDOTT-BAH, karo 3agbiaboyaBa HaydHMTE CU M3CJEJBaHUsS B 00JacTTa Ha HU3CJIEABAHETO U
ONTUMHU3ANUATA Ha JIeA0POOHUTE, AHTUMUKPOOHU M MEXaHUYHHU CBOMCTBA Ha CBPBXXUAPOPOOHU
MOKpHUTHs 0T rpaduTononodben amopden Bouriepoa. Ot sayapu 2020 roauna o cera a-p Ecmepsn
e noreHt B MHcTUTyTa 1O (pr3uKa HA TBBPAOTO TS0, KATO HAYYHUTE MYy HHTEPECH Ca OPUEHTUPAHU
B pa3HOOOpa3HU 00JIACTH C KOHKPETHO MPUIIOKEHUE B PENPOIYyKTHBHATA MEIWIIMHA, aHAlU3 Ha
MPOJAYKTH U MPOMUILJICHOCTTAa: KPUOKOHCEPBALMS HA YOBELIKAa CEMEHHA TEUHOCT; pa3padOTBaHEe Ha
CEH30PH 3a aHAJIN3 Ha aJTKOXOJHH MPOAYKTH; pa3padoTKa Ha HEOMOKpsieM OETOH.

3a BpeMeTo Ha CBOETO TMpodecuoHaHO u3pacTBane noil. aA-p Kapekun EcmepsiH mma 38
Hay4yHU MyOIMKAIMU B COUCAHMSI C UMITaKT (PaKTop M KBapTHIIM, KaTo MpeoliasaBaT CTaTUUTE My B
cnucanust ¢ Q1 u Q2, uma 547 uuraru (6€3 aBTOLUTATUTE), U CHOTBETHO HeroBuAaT h-index e 13
(cpriacHo Google Scholar h-uagexc=19 u 880 1ATaTa,
https://scholar.google.com/citations?user=Vt89-9OMAAAAJ&hl=en). bun e ppkoBoautren Ha 6
Hay4YHM npoekTa, punancupanu ot Pouy ,,Hayunu nzcnenpanus“-MOH, kakto u ot UOTT-BAH.
B aBroOuorpadusara My e IpuiIokKeH CIIUCHK Ha €/1Ba HAKOJIKO Y4acTHs Ha HaydHU (HOopymH, KOETO
Oux otOens3ana KaTo €IUHCTBEHHUS HEraTWB Ha IMPEIOCTABEHUTE JOKYMEHTH 3a y4acTHe B
KOHKYpcCa 3a IPUCHKIAHE HA HAyYHATa CTEIEH ,,JJOKTOP Ha HAyKUTE .

3. XapakTepHCTHKA H OLlEHKA HA JMCEPTALMOHHUS TPY] 32 NPUCHKIAHe H HAYYHATA CTeNeH
»TOKTOP Ha HAYKHTE*

3a NpuUCHKIaHE HAa Hay4dyHaTa CTEIEH ,,JOKTOp Ha Haykure* noueHt aA-p Kapekun [lukpan
EcmepsiH e mpeacTaBuil AMCEpTALMOHEH TPy Ha Tema ,, Heomokpsemu 6venepoonu caxcou om
PANUYHO ONUO — MYTMUPDYHKYUOHANEH HAHOMAmMepuanl 6 nomows Ha obwecmeomo '’ MO HaydHa
cnenuanHoct: dusnka Ha KOHAEH3UpaHaTa MaTepus, o0sacT Ha Buclie oopasoBanue: 4. [Tpuponnu
HayKH, MaTeMaTtuka M uHpopmaruka, npodecuoHanHo HamnpasieHue: 4.3 DuU3NYECKH HAYKHU.
OcHOBHMTE pe3yNTaTH ca MOJy4deHH B jaboparopus ,,AkycroenekrpoHuka“ kbM HNOTT-BAH,
kakto 1 B MBAJI ,,Hanexxna“, MeaunuHCKN LEHTHD ,,Penpodbuomen’, YacTHo nedeOHO 3aBeieHUE
3a gobomauuHa mnomorn ,Heoxmuuuk“, CBAJII'AP ,JI-p Manunos®, Virginia Commonwealth
University, CALLI.


https://scholar.google.com/citations?user=Vt89-9MAAAAJ&hl=en

[TpencraBeHUAT QUCEPTALMOHEH TPy MMa 3a LeNd Aa NPeACTaBU HOBU E€KCIIEPUMEHTAIHU
JAHHU U TPUIOKHO OPUEHTHUPAHU MO3HAHMSI Kacaelllld OMOKpSIIUTE, J1eJ0()pOOHN U aHTUMUKPOOHU
XapaKTEPUCTUKH Ha CAXJIUTE OT PAIMYHO OJINO, M TAXHOTO 3HaYCHHE 3a ObAEHIOTO IPOU3BOJCTBO
Ha MHOBATHBHU OMOCEH30pU WJIM KPUOTEHHU YCTpPOMCTBa 3a 0€3BpelHO KPUOChXPAHEHUE Ha JKUBA
Marepusi. Jlucepranusara cvappka 234 crpanunu, 117 durypu, 34 tabmumm u 22 dopMmyinu u
ypaBHeHus. Llutupanu ca 433 nurepaTypHH HM3TOYHMKA, IIOBEUETO OT KOMTO €A OT IOCIIETHUTE
TOJMHU U ca IyOJUKYBaHU BB BOJCIIU MEXTYHAPOTHH U3/IAHHS.

OCHOBHM Hay4HO-M3CJIEJIOBATEJICKM LEIM, KOUTO Cca INPEIBUICHU 3a peanusanus, ca
(dbopMyIMpaHu SICHO U TOYHO, KaTO BCSAKA €HA OT TAX € aHAJM3UpaHa MOoAPOOHO U 3abI00YCHO B
NeTTE TJIaBHU Ha IUCEPTALMOHHUS TPYL:

» Pa3paboTBaHe Ha TEPCOHATM3UPAHU CEH30PHM YCTOWCTBAa HAa OCHOBATa Ha KBapIloBa
MHUKpPOBE3HA MOKPHUTA ChC CIOW OT BBIVIEPOJHM CaKIU 3a PErMCTpalsl Ha MPOLECH U
OMOXMMHUYHH KOMIIOHEHTH B YOBEIIKM €AKyJaTH U ypUHA 3a LEJIUTE Ha KIMHUYHATa
JIMarHOCTHKA;

» U3crnenBaHe Ha CHUCTEMaTHYHO AHTUMHUKPOOHOTO MOBEICHHE HA CAXIUTE OT PAITUYHO
0JIMO TIPU CTATUYHU U JUHAMUYHU YCIIOBUS B COJIEHOBOJIEH OaceliH;

» WzsicusBane Ha (HaKTOPUTE, PEryIUpalld MPOTHBOOOIEACHBANATa CIIOCOOHOCT Ha
CaXKJUTE OT PAIIMYHO OJIMO B CpeJla C BUCOKA OTHOCHUTENIHA BIAXKHOCT Ha Bb3AyXa;

» Cp3raBaHe HAa MHOBAaTHBHA HAaHOTEXHOJIOTHUS 32 KPUOKOHCEPBAIMS Ha YOBEIIKA CEMEHHA
TEYHOCT Ype3 HEOMOKPSAEMH ITOKPUTHUS OT BbIVIEPOAHU CaXK/IH;

» Jla ce wu3cienBa epeKThT HA CaXIUTE OT PAMUYHO OJHMO BBPXY IMOJBUKHOCTTA,
AKpO30OMHHMSI CTaTyC M  OKHUCIMTEIHO-PEAYKIMOHHHUS [OTEHIMal Ha YOBELIKU
CIEPMAaTO30M/IH.

Jucepranusita ce cbCTOU OT IET IVIaBH, KaTo B I1aBa | e npezacrasen Jlumepamypen 0630p,

BB3 OCHOBA Ha KOWTO Ca OYEepPTaHH OCHOBHHTE HAyYHM OOJIACTH 3aJieTHAJIH B JUCEPTALOHHUS TPYI.
Wnentudunmpann ca HepeumieHHTe NPOOJIeMH M HAyYHUTE TEMaTHKH, B KOHMTO CBILIECTBYBAT
HEJIOCTaThYHO [0 KAa4eCTBO M KOJMYECTBO H3JICABAHUS, pe3yiTraTH M u3Boau. Ha Ttasm 0Gasza ca
dbopmynupaHu [eaMTe M 3ajaudTe Ha aucepramwmsrta. llocnenoBarenno B riaBa Il (Keapyosa
MUKPOBE3HA, NOKPUMA C HEOMOKPSEM CIIOU OM 8b2lepOOHU CANHCOU, KAMO OUOCEH30D 3d AHANU3 HA
uogewika cemenna meuynocm u  ypuma), rtnasa Il (Awmumuxpobna axmusenocm na
CBPBXXUOPODOOHU NOKpUMUS OM Bb2IEPOOHU CANHCOU NPU CMAMUYHU U OUHAMUYHU VCIO8US 6
conenogoonu odacetinu), rnasa IV (Jledogpoonu casxxcou om panuuno oauo Kamo uHCmMpyMeHm 3d
KOHMPOJl HA 1e0000pa3y8anemo npu mexcku Kiumamuynu yciosus) v rinasa V (Koeamo ¢uszuxkama
HA KOHOEH3Upauama mamepusi cpeuwjne OUoI02usma: Uiy Kaxk omnaovbyHu caxcou mozam 0d ce
U3NoN3BAM 8 Kpuobuoro2usma u penpooyKmusHama meouyuHa) ca OIUCAHU THPOBEIACHUTE
BUCOKOMH(OPMATUBHU H3CII€IBAHUS, MOJIYYEHUTE OT TAX PE3yJITaTH M OCHOBHHM H3BOJIU. MHOrO
100po BIEYaTICHHWE NMpaBHd OOOCHOBKATA M MOTHBAIMATA 332 M3MBIHEHWETO HAa BCSAKA €1HA OT
NPEIBUICHUTE 3a M3MBJIHEHUE MallaOHU 337a4yM, KOETO € MOTBBbPKIEHHE 33 3aCHUJICHUs HaydeH
uHTepec Ha 1-p EcMmepsiH B HayyHaTta npoOieMaTHka.

[TonydyeHuTe pe3yaTaTuTe MPH OCHIIECTBIBAHE HA JUCEPTAIMITA OTPA3siBAT CbBPEMEHHUTE
Hay4YHU TMOCTH)KEHUS B M3CIEABaHMATA HA MEXaHM3MHTE 3a MAaCHBHA 3alUTa OT OOJIe/IeHsIBaHE U
O01Mo3aMbpcsiBaHE B3 OCHOBA HA CAXAW OT PAlMYHO OJMO, C MPSKO MOTEHLUUATHO BB3JIEHCTBUE
BbPXY MOpPCKHS TPAHCHOPT, KOpabOCTpoWTEIHATa WHIYCTPHS, aBHAIUATa, PENpoIyKTHBHATa
MeauIHa U Kpuobuosyorusita. Ilo-rojasimata 4dacT OT Te3u pe3yaTaTH pasriexjaaT Igu3aiiHa,
ONTUMHU3UPAHETO U OXAPAaKTEPU3UPAHETO HA CBPBXXUAPOPOOHH MOKPUTHS OT BBIVIEPOJHU CaXJH,
JOKa3BaKM TEXHUTE TMpPEAUMCTBA M €(EKTUBHOCT 32 BB3MPENATCTBAHE HAa MHUKpOOHaTa
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nponudepanusi NpU  JAUPEKTHO TIOTAmNsHE B COJEHOBOJAHM OaceiiHM U oOOJeKYaBaHEe Ha
IBY(QaKTOPHOTO yBpEXkJaHE OT 3aMpb3BaHE 10 BpeMe Ha KPUOKOHCEpBAIUsl Ha YOBEIIKa CEMEHHa
Te4HOCT. JIn4HO 3a MEeH OT 0co0eHO 3HaueHue 3a ChbBpEMEHHaTa pENpOoJyKTHUBHA MEIWIMHA ca
MOJIyYEHUTE PE3yJITaTH B MOCJEIHATa IJlaBa Ha JUCEPTAlMOHHUS TPYJ, B KOSTO € OIMUCaHa HOBa
TEXHOJIOTUSl 32 KPHUOKOHCEpBAllMUS Ha YOBEIIKAa CEMEHHAa TEYHOCT Ype3 CBPBXXUIPOo(oOHH
MOKpUTHSL OT caxxau. [lomyuenu ca pe3ynrartu 3a Bb3AEHCTBUETO HAa HAHOYACTULUTE C Pa3IMYHU
(UBNKOXUMUYHU  XapaKTEePUCTHKH OT CaXJIW BBPXY IKU3HECHOCOOHOCTTAa, OKHCIHUTEIIHO-
PEAYKLMOHHUS MOTEHIMAJl U aKPO30OMHUS CTaTyC Ha YOBEILKH CIIEPMATO30UIH.

Bb3 ocHOBa Ha mpoBenEHWTE HAy4YHM H3CIEABaHMS B JMCEPTALMOHHUSA TPyA Ha [OL.
Ecmepsn ca popmynupanu 6 chIIeCTBEHU NPUHOCH C HAYYHO U HAYYHO-TIPUIIOKHO 3HAUYEHUE, KaTo
4 oT TAX ca MHOBAaTUBHU U C MOTEHIMAN 3a OBJCIIO MPHIOKEHHE HAa CAKIUTE OT PAlUYHO OJIMO
pH:

» KpHUOKOHCEpBallMsi Ha CIIEPMATO30MIUM M JPYT'M KIETKH 0€3 yd4acTHeTO Ha
KpUONPOTEKTOPH;

» TmopoOpsiBaHe HA PENpPOAYKTHBHHS MOTEHIMAJ HAa YOBEIIKUTE CIIEPMATO30UIN Upe3
OMOXMMHUYHO U €JIEKTPOCTATUYHO aKTHBUPAHE Ha TAXHATA MTOJIBUKHOCT;

» aHaJ M3 Ha YOBEIIKAa CEMEHHAa TEYHOCT M ypHHA 4Ype3 paszpaboTeHaTa HEOMOKpseMa
KBaplliOBa MUKPOBE3HA MMOKPUTA C BBITIEPOTHU CAXKIN OT PAIUYHO OJINO;

» TOTHCKaHe Ha mnponudepanusta ¥ pa3BUTHETO Ha OMopwiM oT paszaumuHu Gram (-)
Gram (+) OakTepwalHU [IAMOBE BBPXY MOKPUTHUATA OT CAXKIU U JIOMBIHUTEIHU
KOMITOHEHTH;

» ((dopmupaHe Ha CBPBXXUAPOPOOHUW TOKPHUTHS C TIOTCHIMATHO NPUIOKEHUE B
n3pabOTBaHETO HAa CUCTEMH 3a BH300HOBsIeMa €HEPrusl M U3bpKallH Ha JIEJeHH Oypu
TTOKPUTHS;

» W3pabOTBAaHETO HAa KOMIIO3UTHH MATEepUAIA ChC celedornoo0Ha CTPYKTypa dpes
peryivipaHe Ha MECTOIOJIOKEHUETO U Pa3BUTUETO Ha JieIeHUsI (PPOHT B Kalkara, upe3
OTKPUTHS PEXHUM Ha 3aMpb3BaHe HAa BOJHHM KAlKU IO IEJIHs UM KOHTYp, Bb3HUKBAII
IIPY €JHOBPEMEHHO OXJIAXK/IaHE HAa KPUOTEHHOTO ChbOPBKEHUE M BOJHUTE KallKH.

B kpas Ha nucepTanMOHHMS TPYX ca M30POCHM OCHOBHHMTE HAYYHU M HAYYHO-TPUIIOKHU
NPUHOCH M € TPWIOKEH CIUCHK Ha BKIIOYEHUTE B aucepTauusara 15 myOnukanuu, BB KOUTO
Bojiell aBTOp € I-p EcmepsH, koeTro € 0e3CrnopHO J0Ka3aTeJCTBO 3a OCHOBHAaTa My poOJs U
M3KJIIOUYUTETHUS MY IIPUHOC B ITPOBEJICHUTE U3CIIEIBAHUS U HAYYHH MTyOJIUKALIUN.

Pesynararure ot aucepraumsra ca nmyOJIMKYBaHM B PEHOMHUPAHM MEXKIYHAPOJIHU HAyYHH
CIIUCaHUs C UMIAKT (akTop, momagamu u3msuio B kBaptuiu Q1 m Q2 3a mepuwoja Ha W3JaBaHe
2019-2024 roauHa, W ca NPEJCTaBEHHM HA HAKOJIKO MEXKIYHAPOAHM KOH(MEpPEeHLUUH KaTo
International Conference on Diamond and Carbon Materials, The Annual Meeting of the Society for
Cryobiology u Designer Biology.

[IpencraBenusT aBTOpedepar Ha aucepTalMOHHMA TpyA Ha jou. Ecmepsx e odopmen
OTJIMYHO, OTroBapsi Ha ChABPKAHMETO HA JUCEPTALlMOHHUS TpyJd U JlaBa H34yepliaTesHa
nHpopMalys 3a MPOBEACHUTE EKCIIEPUMEHTH, MOJIYYEHHUTE pe3yJTaTH, OOCHhKIaHe, aHaIu3 Ha
MIPOBEICHUTE U3CIIEIBAHUS U HAYYHU IPUHOCH.

[IpencraBeHUSAT IUCEPTALMOHEH TPy MOKPHMBAa HEOOXOAMMUTE KPUTEPUH MO Tokazarten b
([ucepranmoHeH Tpyn 3a NPUCHKIAHE HAa HayyHa CTEIEH ,,JJOKTOp Ha HayKuTe*), CBIVIACHO
MUHUMAJIHUTE U3UCKBaHUs HAa HanmoHa Hus HeHThp 32 MHPOPMALUA U JJOKYMEHTALHSL.



4. OueHka Ha HAYKOMETPUYHUTE MOKA3aTe Il HA KAHAUAATA

B nacrosmuar konkype noueHt a-p Kapexkun Juxpan EcMmepsiH ydacTBa ¢ 4eTHpUTE CHU
n300peTeHus (BCEKH OT KOMTO MY HOCH IO 25 TOYKH, ChIIIacHO Mokasaren -9 oT mpaBuimHUKA Ha
NDTT-BAH 3a npunarane na 3PACPB):

1. Meron 3a KpHOKOHCEpBAallUs Ha YOBEIIKM KIETKM M TbKaHU MOCPEICTBOM
CBPBXXUIPOPOOHN TOKPHUTHS OT BBIIEPOIHU caxau, pedepenten Ne67427 Bl, ampun 2022,
Codwus, benrapusi.

2. Cucrema 3a KOMIUICKCEH OHOXMMHYEH aHalM3 Ha ypuHA, OasupaHa Ha
CBPBXHEOMOKpsieMa KBaploBa MHKpoBe3Ha, pedepenteH Ne67464 Bl, oxromspu 2022, Codus,
boarapus.

3. MerarneH abpkaTen 3a KBaploB MMHUE30eEKTPUYCH CeH30p, (PYHKIIMOHHUPAIL B YCIOBHS Ha
OTpHILIATEIIHU TeMIepaTypH, pedepenten Ne67606 B1, despyapu 2024, Codus, bearapusi.

4. CBpbXHEOMOKpPSIEMU BBIJIEPOJHH CaXIU KaTO (DYHKIMOHAJIEH aKTMBATOpP Ha YOBEUIKH
cnepmato3ouan, pedepenter Ne67639 B, ronu 2024, Codust, bearapus.

Pesynrature oT AMCEPTAMOHHUS TPyl ca ONUCAHU U MyOJIMKYBaHU B 15 HayyHU CTaTuu B
I'bJIEH TEKCT B HAyYHU M3/aHus, pedeprupaHn U UHJIEKCUPAHU B CBETOBHOM3BECTHHU 0a3u naHHU. 10
OT Hay4YHUTE NyOJauKauuu ca B cnucanus ¢ QI, a 5 mybnukauuu — B cnucanus ¢ Q2, kaTo Te He ca
OWIM W3IOJI3BAHU TPH MPEIXOJHU TMPOLEAYpU 3a MPHCHXKIAHE Ha oOpa3oBaTelHAaTa W HaydHa
CTEeNEH ,,JJOKTOpP®, KaKTO M B KOHKYPCH 3a 3a€MaH€ Ha aKaJeMUYHUTE JUIbXKHOCTU ,,IJIABEH
acHCTEeHT™ U ,,IOICHT . BriIroueHuTe B quicepranusiTa myOIuKamnuu, B KOUTO 1o1. EcMepsH e mbpBu
aBTOp, ca nmonydwid 108 He3aBUCMMHU LUTHpaHMSA, KaTO BCEKU OT ILUTATUTE HOCU MO 2 TOUKHU
(mokazaren []). Ilo TemaTta Ha qucepTanusaTa ca peaqu3upaHu YCIEUIHO HIKOJIKO Hay4YHHU IPOEKTa,
¢unancupanu ot pounn ,,Hayunu uscnenpanus* Ha MUHHCTEpCTBOTO Ha 00pa30BaHUETO U HayKara
U Pa3JINYHU U3CIIE0OBATEICKU IporpaMu Ha bbiarapcka akagemMus Ha HayKuTe.

CprylacHO MUHUMAJIHHMTE H3UCKBaHMs Ha HanuonanHus uneHTbp 3a HHpOpManus u
JOKYMEHTAIMS [0 TPYIY MOKa3aTeu 3a MpU100MBaHe Ha Hay4yHaTa CTENeH ,,JJIOKTOp Ha HaykuTe" e
He0o0X0/IMMO MOKPUBAHE Ha ONMCAHUTE B TaOIMIIaTa MO-0J1y KPUTEPUH. 3a CpaBHEHUE ca JIaJIeHu U
nokasareiautre Ha jou. EcMmepsH 3a ydacTHeTo My B HAcTOSIIIMSI KOHKYpPC, KaTO TOM MOKpHUBa U
HaJXBBPIS M3UCKYEMHUAT MHUHUMasleH Opoi Touku mo mokazaten 11 (Llutupanuss B HaydyHH
U3aHusg, MOHOrpaduu, KOJEKTUBHHM TOMOBE M TAaTeHTH, pedepupaHM M HWHAECKCUpPaHU B
CBETOBHOM3BECTHU 0a3u JaHHU ¢ HayyHa uHpopmauus (Web of Science u Scopus).

I'pyna Coabp:kanne MuyHUMAIHH HALMOHAJIHH U3HCKBAHHUS 32 Touku o nmokazarenurte
noKa3aTean NpuAo0MBaHe HA HAYYHATA CTelleH Ha aoueHT 1-p Kapexun
,»1OKTOp Ha HAyKuTe" Juxpan Ecmepsn

Iloka3ates 1: [lucepTainoHeH Tpya
3a IpHUCHXKIaHe Ha 00pa3oBaTelHa 1 2l 2l
Hay4yHa CTeleH ,,JOKTOp
Ioka3zaTen 2: J{ucepTalluoOHEH TPy
b 3a MPUCHXK/IAHEe Ha Hay4yHa CTEeTeH 100 100
,,JJOKTOP Ha HAyKUTe"

CyMa oT ToukHTe B Iokazarenu 5-10
r 100 100

CyMa OT TouKuTe B okaszaren 11 100 216

OBLI BPOI1 TOUYKH MO OKA3ATEJN 350 466




Hou. Kapexkun /{luxkpan EcMepsiH NOKpUBa HAMOHAJIHUTE MUHUMAJIHA U3MCKBAHUS 32
NnpuaI0o0MBaHe HA HAy4YHATAa CTeNeH ,,JJOKTOP Ha HayKuTe', KaTo cyMara OT TOYKHUTE [0
H3HCKYyeMHTe MmoKa3aTesu e 466 npu MmuHumasieH opoi Touku 350.

5. OueHka Ha JINYHUS PUHOC HA KAHAUAATA

Crnen xaro ce 3amo3Hax C JUCEPTAIlMOHHUS TPy 3a MPUAOOWBaHE Ha HaydHATa CTEICH
,JOKTOp Ha Haykute", aBTOpedeparhbT KbM HEro, MPUJIOKECHUTE HAYYHH IyOJNUKAIMU, KaKTO H
[UTATUTE HA CTATUMTE, B KOUTO BOJICII aBTOP € AonieHT A-p Kapekun Jlukpan Ecmepsin mora ga 0000111,
Ye T€ Ca OCBIIECTBEHU C HETOBOTO aKTUBHO Y4acTHE U ca HEroBa JIMYHA 3aciyra.

6. 3a0eJ1esKKN U BBIIPOCH

1. be3 cpMHEHUE, NOMYyYEHUTE PE3YNTATH B JUCEPTALMOHHMS TPYH Ill€ HAMEPSAT CBOETO
MIPaKTUYECKO MPHJIOKEHUE, HO CHOpe] MEH TpsiOBa na Objie HAampaBeH MHOIO I0-33bJI00YEH
OMOXMMUYEH aHAJIN3 HAa €H3MMUTE B U3CJICIBAHUTE €AKYJIATH U 3aIBJDKUTEIHO Ja OBbJe MOTHPCEHO
ChJCICTBHE OT BOJEIIM €H3UMOJO3M y Hac. B muceprauusara ca m3cienBaHU MapamMeTpure o0l
IPOTEeUH, aJOyMHUH, ypes, KpeaTMHUH, MUKOYHA KHUCEJIMHA, acapTaT aMuHOTpaHcdepasa U ajJaHuH
aMMHOTpaHc(epasza, JakTaT JeXUAPOreHa3a, KpeaTuH KuHa3a M rama-rilyraMuwl TpaHcdepasa.
W3BecTHO €, 4ye ceMeHHaTa TEYyHOCT ce (opMUpa OT  KIOYOBU CTPYKTYpH B MBXKKara
pENpOayKTUBHA CUCTEMA: TECTUCUTE, B KOUTO ce (HOpPMHUpPAT CHEPMATO30MIUTE M MHUHUMAITHO
KOJIMYECTBO TEYHOCT B CIIEpMaTa; CEMEHHUTE MEeXypuera, KOUTO OTAEIAT 3HAuMWTEIHA 4acT OT
CEMEHHATa TEYHOCT U (PYKTO3a, KOSATO OCUTYpsiBa €HEPIus 3a CIEPMAaTO30MAMTE; IIpOCTaTHATa
AKJie3a, KOATO CEKpeTHpa 3HaYMTEHA YacT OT TeYHaTa ChCTaBKa Ha CIIEpMara, B KOSTO CE ChAbpiKar
OCHOBHO IpPOTEOJIUTUYHU E€H3MMH, KaKTO M crneuu¢puyeH 3a mnpocratara antureH (PSA) 3a
BTEYHSBAHE Ha CIepMaTa ciej esAKylalus U MOAAbp)KAaT NOJBHKHOCTTA HA CHEPMATO30UIUTE;
OynboypeTpaHUTe *JIe3H, KOUTO OTAENAT OMCTpa, cMasBalla TEYHOCT, KOSTO Iomara Ja ce
HEeYyTpaJIu3upa KUCEIMHHOCTTA B ypeTpaTa OT ypuHaTa. MHOro 1mo-afekBaTHO Ou OMUJI0 Jja ce ThPCST
M3MEHEHUS UMEHHO B ClIeU(UYHHUTE 32 CEMEHHATAa TEYHOCT €H3UMH U KOMIIOHEHTH, Halp. MYILHH,
MPOTEOTUTUYHN  €H3uMHu, Kkucena  ¢ocdaraza, (ubpunommsun, PSA, TecToctepon,
TUXUIPOTECTOCTEPOH, WHXUOWH, JIMMOHEHA KHCEIMHA, HUBAa Ha CHEUUGUYHH EJIEKTPOIUTU
(HaTpuii, Kanui, Kadluii, MarHe3uil) U Jp., a HE B €H3UMHU, KOUTO B JOMBIHEHHUE Ca THKAHHO
cneun(UYHM M HUBaTa UM B cepyMa c€ IMOBUIIABAT CaMO MpH ONpeAereHH (U3NOJIOTHUHU
VU3MEHEHHUS U ThKaHHU YBPEKIaHUS.

2. Kak MoxeTe fa 00CHUTE OTPHUIATEIHUS 3apsi)l Ha MOBBPXHOCTTA HA CIIEPMATO30UIUTE,
Clle[] KaTO € M3BECTHO, Y€ BCHYKM KJIETKHM HMMAT IIOJIOKHUTENIEH 3apsA] OT BBHIIHATA CTpaHa Ha
KJIeThUHAaTa MeMOpaHa, CpsIMO BbTPELIHATA CTpaHa, B pe3ynrar Ha aelictBuero Ha K*/Na* mommna?

3. buxrte nu mnpenusupans TepMUHA ,,KUCIOPOJHU (YHKIMOHATHH TPYNU*, 3alI0TO OT
XMMHYHA TJIeJIHA TOUKA U3MOJI3BaHUAT TEPMUH € HETIPUEMIIUB.

7. 3akiouenue

Crnen pasmiexgaHe U aHAIM3UPAHE HA TOAAZECHUTE JOKYMEHTH 3a 3alllUTa Ha JUCEPTALMOHEH
TPYZ 3a Mpua0oOMBaHe Ha Hay4yHaTa CTEIeH ,,JJOKTOp Ha HaykuTe", 00JacT Ha BUCIIE 0Opa3oBaHUE:
4. TlpupoaHu Hayku, MaTeMaTHKa U HH(popMaTuka, npodecnonanHo Hanpasienue: 4.1. dusnuecku
HayK{, HayyHa crnenuanHocT: @u3nka Ha KOHACH3MpaHaTa MaTepus 3asBsBaM, 4€ KaHIUAATHT
noueHt A-p Kapekmn Jlukpan EcMepsH nokprBa MHHMMAJIHUTE HAlMOHAIHU H3MCKBAaHUSA Ha



HAIINJI w otroBapss Ha YyCJIOBUATAa W peaa, OMNPEACIICHHM CbC 3aKOHAa 3a pPa3BUTHUETO Ha
aKaJeMH4YHus cbeTaB B PemyOnnka bbarapus u npaBuiiHNKa 32 HETOBOTO MpHUiIaraHe.

B 3akmouenue, yOeneHo Mora Ja Kaxka, 4e IpelcTaBeHaTa JOKTOpPCKa JucepTalus € ¢
HAy4YHO-TIPWJIOKEH XapakTep, Karo o0oOmiaBa MOJyYeHU pE3yaTaTH, aHalu3u U CHhBPEMEHHU
3HaHMS, HATPYIIaHU IIPE3 MOCIEIHUTE TOAUHU B PE3YJITaT HA IPOBE/ICHA HAYYHO-EKCIIEPUMEHTaIHA
JEHHOCT 32 EKCIEPUMEHTAITHO OMpeJIesiHe, MPOEKTUPaHEe, OXapaKTepUu3npaHe U ONTUMHU3UpaHE HA
pasiiniHu CBp’bXXH,HpO(i)O6HI/I IOKpUTHUA OT CaXAH, MOJIYUYCHU OT HU3rapsAHC Ha pPalUMiHO OJIMO.
N3cnepBanute caXkay MoraT Jia TIOTUCHAT 00pa3yBaHETO Ha JieJ W OaKTEepPHAIHU OTJIaraHusi BbPXY
Pas3jinid TBBPAW MOBBPXHOCTH; [a IMPCAOTBPATAT YBPCIKAAHHUA HAa YOBCIIKH CIICPMATO30UAU IIO
BpEME€ Ha KPUOKOHCEpBAalLlMs, KAKTO M Ja aKTUBHPAT TAXHATA IOJBMXKHOCT. YCTaHOBEHO €, 4e
MOJEJIHUTE CaXIM MOrar Ja CiyXaT KaTo CEH30pEH HaHoMaTepuall, KOWTO € OT Ioji3a 3a
KOJIMYECTBEH AaHAJIU3 Ha YOBEIIKA CEMEHHA TEYHOCT M YPHHA, KAKTO M 3a MPOCieIsBaHE Ha
PEXKUMUTE HA 3aMPB3BaHE HA BOJHU KalKH.

,/IaBaM CBOsITA MOJIOKUTE/IHA OLCHKA 3a NMPOBEACHUTE U3CJTICABAHUA B TUCEPTALIMOHHUSA
TPpYXA, aBTopeq)epaTa, MNOCTUTHATUTE Ppe3yjJTaTu U IPUHOCHU, U MpeajJaram Ha I0YUTAEMOTO
HAY4YHO KYpH [Ja NPHUCHAH HAy4YHA CTeNeH ,,JJOKTOP Ha HaykuTe* Ha aoueHt aA-p Kapexkun
JAuxkpan Ecmepsin B o0sact Ha Bucuie oOpa3oBanue: 4. IlpupoaHu Hayku, MaTeMaTHKa H
uHpopMaTuKa, npodecuonaHo HanpasieHue: 4.1. Du3nyecKn HAYKU, HAYYHA CIIEIHATIHOCT:
Du3nKa Ha KOH/JAEH3UPAHATA MATePHUsl.

12.11.2024 r. ABTOp Ha pelieH3uATA:
(npogp. Anbena I'eopeuesa Hopdanosa, 06)



REVIEW

on the materials for a dissertation for awarding the scientific degree "Doctor of Sciences", field
of higher education: 4. Natural sciences, mathematics and informatics, professional direction:
4.1. Physical Sciences, scientific specialty: Condensed-Matter Physics

Author of dissertation: Associate Professor Karekin Dikran Esmeryan, PhD

Author of the opinion: Albena Georgieva Jordanova, professor of Biochemistry, professional
direction 4.3. Biological Sciences, Faculty of Medicine, Sofia University "St. Kliment
Ohridski" and member of the scientific jury, appointed by order P/I-09-104/14.10.2024 of
Associate Professor Ekaterina Iordanova, PhD - Director of the Institute of Solid State Physics
"Acad. Georgi Nadjakov" - Bulgarian Academy of Sciences (BAS)

1. Description of the presented materials

By order No. PJI-16-097/15.07.2024 of Associate Professor Ekaterina Iordanova, PhD
- Director of the Institute of Solid State Physics "Acad. Georgi Nadjakov" - Bulgarian Academy
of Sciences, I have been appointed as a member of the scientific jury for the assessment of a
dissertation work on the topic "Non-wettable rapeseed oil soot - a multifunctional nanomaterial
helping the society to move forward" for the acquisition of a scientific degree "Doctor of
Sciences" in the field of higher education 4. Natural sciences, mathematics and informatics,
professional direction: 4.1. Physical Sciences, scientific specialty: Condensed-Matter Physics.
The author of the dissertation is Karekin Dikran Esmeryan - Associate Professor at the Institute
of Solid State Physics "Acad. Georgi Nadjakov" - Bulgarian Academy of Sciences.

The materials submitted by Assoc. Prof. Karekin Esmeryan include the following
documents: an application to the scientific council of Institute of Solid State Physics -BAS; a
European-style CV; dissertation work in English; abstract of dissertation in Bulgarian; table 3
of the Regulations of the Institute of Solid State Physics-BAS for the implementation of the
Law on the Development of the Academic Staff in the Republic of Bulgaria; protocol of the
seminar for preliminary discussion of the dissertation work; copy of diploma No.
000405/31.03.2014 for the acquisition of the PhD degree in Physics of wave processes on the
topic "Thermosensitivity and optimization of acoustic sensors using polymer and
superhydrophobic layers"; a list of scientific publications, inventions and citations for
participation in the competition, included in the minimum national requirements by indicator
groups B-E; 15 publications included in the dissertation work; summaries in Bulgarian and
English of the publications; copies of 4 invention patents; declaration that the dissertation work
does not repeat and does not use the materials for the acquisition of the PhD degree, as well as
the academic positions "Assistant Professor" and "Associate Professor". The submitted
materials for the defense of a dissertation work for the acquisition of the scientific degree
"Doctor of Sciences" correspond to the minimum national requirements, as well as the
requirements of the Regulations of Institute of Solid State Physics-BAS.

2. Brief biographical details of the applicant

Associate Professor Karekin Dikran Esmeryan, PhD completed his higher education in
2009 at the Sofia University of Mining and Geology, successively completing a bachelor's



degree (in 2007, bachelor's degree in applied geophysics) and a master's degree (2009, master's
degree in petroleum geophysics). From January 2011 to March 2014, he was a PhD student at
the Institute of Solid State Physics - BAS, where he successfully defended his PhD dissertation
on "Temperature sensitivity and optimization of acoustic sensors using polymer and
superhydrophobic coatings”. In the period from October 2012 to March 2013, he was a
specialist at Northumbria University, Newcastle, UK, as well as at Virginia Commonwealth
University, Richmond, USA (from June 2015 to December 2016). As a result of the post-PhD
specializations, important scientific research was carried out in the development of methods for
the synthesis of mechanically stable and economically advantageous superhydrophobic
coatings from graphite-like and diamond-like amorphous carbon; effects of the dynamic impact
of ice drops on a solid surface and the development of a new method to evaluate the
antifouling/antimicrobial properties of various functional coatings. From 2014 to 2017, he was
an assistant at the Institute of Solid State Physics - BAS, with his main research interests focused
on the development of superhydrophobic coatings for applications in piezoresonant (acoustic)
chemical and biological sensors. In the period from March 2017 to January 2020, he was a
senior assistant at the Institute of Solid State Physics - BAS, deepening his scientific research
in the field of research and optimization of ice-phobic, antimicrobial and mechanical properties
of superhydrophobic coatings of graphite-like amorphous carbon. From January 2020 until
now, Dr. Esmeryan is an Associate Professor at the Institute of Solid State Physics, and his
scientific interests are oriented in diverse areas with specific application in reproductive
medicine, product analysis and industry: cryopreservation of human seminal fluid; development
of sensors for the analysis of alcoholic products; development of non-wetting concrete.
During his professional development, Dr. Karekin Esmeryan has 38 scientific
publications in journals with impact factor and quartiles, with his articles in journals with Q1
and Q2 prevailing, he has 547 citations (without self-citations), and accordingly his h-index is
13 (according to Google Scholar h-index=19 and 880 citations,
https://scholar.google.com/citations?user=Vt89-OMAAAAJ&hl=en). He was the head of 6
scientific projects financed by the "Scientific Research" Fund — Ministry of education and
science, as well as by the Institute of Solid State Physics - BAS. In his autobiography, a list of

only a few participations in scientific forums is attached, which I would note as the only
negative of the submitted documents for participation in the competition for the award of the
scientific degree "Doctor of Sciences".

3. Characterization and evaluation of the dissertation work

For the award of the scientific degree "Doctor of Sciences", Associate Professor Dr.
Karekin Dikran Esmeryan presented a dissertation on the topic "Non-wettable rapeseed oil soot
- a multifunctional nanomaterial helping the society to move forward" by scientific specialty:
Condensed-Matter Physics, field of higher education: 4. Natural sciences, mathematics and
informatics, professional direction: 4.3 Physical sciences. The main results were obtained in the
"Acoustoelectronics" laboratory at the Institute of Solid State Physics - BAS, as well as in the
"Nadezhda" Medical Center, "Reprobiomed" Medical Center, "Neoklinik" private medical
facility for pre-hospital care, Specialized Invitro & Surgical Hospital "Malinov Clinic",
Virginia Commonwealth University, USA.


https://scholar.google.com/citations?user=Vt89-9MAAAAJ&hl=en

The dissertation work aims to present new experimental data and application-oriented
knowledge regarding the wetting, ice-phobic and antimicrobial characteristics of rapeseed oil
soot, and their importance for the future production of innovative biosensors or cryogenic
devices for harmless cryopreservation of living matter. The dissertation contains 234 pages,
117 figures, 34 tables and 22 formulas and equations. 433 literary sources are cited, most of
which are from recent years and published in leading international publications.

Main scientific research goals, which are planned for implementation, are formulated
clearly and precisely, and each of them is analyzed in detail and in depth in the five chapters of
the dissertation work:

» Development of customized sensor devices based on a quartz microbalance covered
with a layer of carbon soot for the registration of processes and biochemical
components in human ejaculates and urine for the purposes of clinical diagnostics;

» Investigation of the systematic antimicrobial behavior of rapeseed oil carbon soot
under static and dynamic conditions in a saline basin;

» Clarification of the factors regulating the anti-icing ability of rapeseed oil soot in an
environment with high relative air humidity;

» Creation of innovative nanotechnology for cryopreservation of human seminal fluid
through non-wettable carbon soot coatings;

» To investigate the effect of rapeseed oil soot on the motility, acrosome status and
redox potential of human spermatozoa.

The dissertation consists of five chapters, and Chapter I presents a Literature Review,
based on which the main scientific areas covered by the dissertation work are outlined. The
unsolved problems and scientific topics in which there are insufficient quality and quantity of
research, results and conclusions have been identified. On this basis, the goals and objectives
of the dissertation are formulated. Consequentially in Chapter II (Quartz microbalance coated
with a non-wettable layer of carbon soot as a biosensor for the analysis of human seminal fluid
and urine), Chapter Il (Antimicrobial activity of superhydrophobic carbon soot coatings under
static and dynamic conditions in saline pools), Chapter IV (Icephobic rapeseed oil carbon soot
as a tool to control ice formation in severe climates) and Chapter V (When condensed matter
physics meets biology: or how waste carbon soot can be used in cryobiology and reproductive
medicine) describes the highly informative studies conducted, their results, and main
conclusions. A very good impression is made by the justification and motivation for the
implementation of each of the planned large-scale tasks, which is a confirmation of Dr.
Esmeryan's increased scientific interest in scientific topics.

The results obtained during the realization of the dissertation reflect modern scientific
achievements in the research of passive protection mechanisms against icing and biofouling
based on rapeseed oil soot, with direct potential impact on maritime transport, shipbuilding
industry, aviation, reproductive medicine and cryobiology. The majority of these results address
the design, optimization, and characterization of superhydrophobic carbon soot coatings,
demonstrating their advantages and effectiveness in inhibiting microbial proliferation upon
direct immersion in saline pools and alleviating two-factor freeze damage during
cryopreservation of human sperm liquid. Personally for me, of particular importance for modern
reproductive medicine are the results obtained in the last chapter of the dissertation, in which a
new technology for cryopreservation of human seminal fluid using superhydrophobic carbon
soot coatings is described. Results were obtained on the impact of carbon soot nanoparticles



with different physicochemical characteristics on the viability, redox potential and acrosome
status of human spermatozoa.

Based on the scientific research carried out in the dissertation of Associate Professor
Karekin Esmeryan, 6 significant contributions of scientific and scientific-applied importance
were formulated, 4 of which are innovative and have the potential for future application of
rapeseed oil soot in:

» cryopreservation of spermatozoa and other cells without the participation of

cryoprotectants;

» improving the reproductive potential of human spermatozoa by biochemical and
electrostatic activation of their motility;

» analysis of human seminal fluid and urine by means of the developed non-wettable
quartz microbalance coated with rapeseed oil carbon soot;

» suppression of proliferation and biofilm development of various Gram (-) Gram (+)
bacterial strains on carbon soot coatings and additional components;

» formation of superhydrophobic coatings with potential application in the production
of renewable energy systems and ice storm resistant coatings;

» the production of composite materials with a mother-of-pearl-like structure by
regulating the location and development of the ice front in the drop, through the
open mode of freezing of water drops along their entire contour, occurring during
simultaneous cooling of the cryogenic facility and the water drops.

At the end of the dissertation, the main scientific and scientific-applied contributions are
listed and a list of 15 publications included in the dissertation, in which Dr. Esmeryan is the
first author, is attached, which is indisputable proof of his main role and outstanding
contribution to the conducted research and scientific publications.

The results of the dissertation have been published in renowned international scientific
journals with an impact factor falling entirely in quartiles Q1 and Q2 for the publication period
2019-2024, and have been presented at several international conferences such as the
International Conference on Diamond and Carbon Materials, The Annual Meeting of the
Society for Cryobiology and Designer Biology.

The presented abstract of the dissertation work of Associate Professor Esmeryach is
well laid out, corresponds to the content of the dissertation and provides comprehensive
information about the experiments conducted, the results obtained, discussion, analysis of the
research conducted, and scientific contributions.

The presented dissertation meets the necessary criteria under indicator b (Dissertation
for the award of the scientific degree "Doctor of Sciences"), according to the minimum
requirements of the National Center for Information and Documentation.

4. Evaluation of the applicant's scientometric indicators

In the current competition, Associate Professor Dr. Karekin Dikran Esmeryan
participated with his four inventions (each of which brings him 25 points, according to indicator
I'-9 of the Institute of Solid State Physics - BAS rules for implementing the Law on the
Development of the Academic Staff in the Republic of Bulgaria):

1. Method for cryopreservation of human cells and tissues using superhydrophobic
carbon soot coatings, reference #67427 B1, April 2022, Sofia, Bulgaria.



2. System for complex biochemical analysis of urine, based on ultra-non-wettable
quartz microbalance, reference #67464 B1, October 2022, Sofia, Bulgaria.

3. Metal holder for a quartz piezoelectric sensor operating in negative temperature
conditions, reference #67606 B1, February 2024, Sofia, Bulgaria.

4. Superwettable carbon black as a functional activator of human spermatozoa,
reference #67639 B1, June 2024, Sofia, Bulgaria.

The results of the dissertation work are described and published in 15 scientific articles
in full text in scientific publications, referenced and indexed in world-renowned databases. 10
of the scientific publications are in journals with Q1, and 5 publications - in journals with Q2,
and they were not used in previous procedures for awarding the educational and scientific PhD
degree, as well as in competitions for filling the academic positions "Assistant Professor” and
“Associate Professor”. The publications included in the dissertation, in which Associate
Professor Esmeryan is the first author, they received 108 independent citations, and each of the
citations carries 2 points (indicator /[). On the subject of the dissertation, several scientific
projects have been successfully implemented, financed by the "Scientific Research" fund of
Ministry of Education and Science of Bulgaria and various research programs of the Bulgarian
Academy of Sciences.

According to the minimum requirements of the National Center for Information and
Documentation by groups of indicators for the acquisition of the scientific degree "Doctor of
Sciences", it is necessary to meet the criteria described in the table below. For comparison, the
indicators of Associate Professor Esmeryan for his participation in the competition, as it covers
and exceeds the required minimum number of points for indicator /[-11 (Citations in scientific
publications, monographs, collective volumes and patents, referenced and indexed in world-
renowned databases with scientific information (Web of Science and Scopus).

Indicator Content Minimum number of Points of
group points for ""Doctor of Associate Professor
Sciences "' Karekin Dikran Esmeryan
A Indicator 1: Dissertation for the award of 50 50

the educational and scientific PhD degree
b Indicator 2: Dissertation for the award of 100 100

the scientific degree "Doctor of Science"

r Sum of points in indicators 5-10 100 100
Sum of points in indicator 11 100 216
TOTAL NUMBER OF POINTS 350 466

BY ALL INDICATORS

Assoc. Prof. Karekin Dikran Esmeryan meets the national minimum requirements
for obtaining the scientific degree '""Doctor of Sciences'', the sum of the points according
to the required indicators being 466 with a minimum number of points of 350.

5. Evaluation of the candidate's personal contribution

After getting acquainted with the dissertation work for obtaining the scientific degree
"Doctor of Sciences", the author's abstract, the attached scientific publications, as well as the
citations of the articles in which the lead author is Associate Professor Dr. Karekin Dikran



Esmeryan, I can summarize that they were carried out with his active participation and are his
personal credit.

6. Remarks and questions

1. Undoubtedly, the results obtained in the dissertation work will find their practical
application, but in my opinion, a much more in-depth biochemical analysis of the enzymes in
the examined ejaculates should be done and the assistance of leading enzymologists in our
country must be sought. The parameters total protein, albumin, urea, creatinine, uric acid,
aspartate aminotransferase and alanine aminotransferase, lactate dehydrogenase, creatine
kinase and gamma-glutamyl transferase were investigated in the dissertation. It is known that
seminal fluid is formed by key structures in the male reproductive system: the testicles, in which
sperm are formed and a minimal amount of fluid in the semen; the seminal vesicles, which
secrete a significant portion of the seminal fluid and fructose, which provides energy for the
sperm; the prostate gland, which secretes a significant part of the liquid component of the
semen, which mainly contains proteolytic enzymes, as well as prostate-specific antigen (PSA)
to liquefy the sperm after ejaculation and maintain sperm motility; the bulbourethral glands,
which secrete a clear, lubricating fluid that helps neutralize acidity in the urethra from urine. It
would be much more appropriate to look for changes specifically in semen-specific enzymes
and components, e.g. mucin, proteolytic enzymes, acid phosphatase, fibrinolysin, PSA,
testosterone, dihydrotestosterone, inhibin, citric acid, levels of specific electrolytes (sodium,
potassium, calcium, magnesium), etc., and not in enzymes that are additionally tissue specific
and their serum levels increase only with certain physiological changes.

2. How can you explain the negative charge on the surface of spermatozoa, given that
all cells are known to have a positive charge on the outside of the cell membrane, relative to the
inside, as a result of the action of the K*/Na* pump?

3. Could you clarify the term "oxygen groups", because from a chemical point of view
this term is unacceptable.

7. Conclusion

After analyzing the submitted documents of a dissertation work for the acquisition of
the scientific degree "Doctor of Sciences", field of higher education: 4. Natural sciences,
mathematics and informatics, professional direction: 4.1. Physical sciences, scientific specialty:
Physics of the condensed matter, I declare that the candidate, Associate Professor, Dr. Karekin
Dikran Esmeryan, meets the minimum national requirements of the National Center for
Information and Documentation and meets the conditions and procedures set by the law on the
development of the academic staff in the Republic of Bulgaria and the rules for its
implementation.

In conclusion, I can confidently say that the presented dissertation is of a scientific-
applied nature, summarizing results, analyzes and modern knowledge accumulated in recent
years as a result of conducted scientific-experimental activity for experimental determination,
design, characterization and optimization of various superhydrophobic carbon soot coatings
obtained from rapeseed oil combustion. The investigated carbon soot can suppress the
formation of ice and bacterial deposits on various hard surfaces; to prevent damage to human
spermatozoa during cryopreservation, as well as to activate their motility. It was found that the



model carbon soot can serve as a sensor nanomaterial that is useful for quantitative analysis of
human seminal fluid and urine, as well as for tracking the freezing regimes of water droplets.

I give my positive assessment of the research conducted in the dissertation work,
the abstract, the achieved results and contributions, and I propose to the honorable
scientific jury to award the scientific degree ''Doctor of Sciences'' to Associate Professor
Dr. Karekin Dikran Esmeryan in the field of higher education: 4. Natural sciences,
mathematics and informatics, professional direction: 4.1. Physical Sciences, scientific
specialty: Condensed-Matter Physics.

12.11.2024 Author of review:
(prof. Albena Georgieva Jordanova, PhD)



