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CTAHOBHUIIE

ot zo1. 1-p Bemmuka Mopmanosa Ctpukkoa-Kenneposa, MHCTUTYT 10 ONTHYECKH MATEPHAIN U
texHonorun “Axaj. M. Manunoscku”, Byiarapcka Axagemus Ha Haykute 3a nmcepranmoHen
TPyA 3a TOJlyuaBaHe Ha HayyHaTa U oOpas3oBarenHa cteneH “Jloktop” B mpodecroHaHO
Hanpasienue 4.1 “@usnyecku Hayku , crnenuaiHocT ,,DOu3Mka Ha BBJIHOBUTE HPOLECU™ HA

Emun BeceaunoB ®uaunoB ua tema ,,KOHTpos1 Ha aHTUMHKPOOHHTE CBONCTBA
HAa MoJiMMep/KepaMHYHH MaTpPHLHU 4pe3 Jia3epHO-MHAyHHpaHa oOpaboTka 3a
OpTONEAUYHH NMPHJIOKEHHA

Emvun ®umuno e npuaobusn Marucrbpeka creneH 1o ,, I'bKaHHO HMHXXEHEPCTBO U
pereneparuBHa meaunuHa™ (Msc "Tissue Engineering and Regenerative Medicine") mpe3 2021 r
B TexHuYecKH yHUBEPCUTET 3a MPUIOKHU HayKu BbB Buena, Actpus. IIpes suyapu 2021 r. e
3a4KCJIeH KAaTO JJOKTOPAHT B CIIELUATHOCT ,, @u3KKa Ha BBIHOBUTE Ipolecu™ 3aaouHa Gpopma Ha
obyuenue B Muctutyt no Enextponuka-bAH u e otuucnena npes nexemspu 2024 r. ¢ npaBo Ha
sammTa. Crunenauant e mo mporpamara Mapu Ckiogoscka Kropu, (ITN Marie Sklodowska
Curie HORIZONT 2020, mpoekT ,,AHTUMHUKPOOHM HUHTerpupanu mertojosorun”, (AlMed
861138), kbaero mnpeMUHaBa IIpe3 CHENHAIM3MpaHa IporpaMa BKIIIOYBAINA JIBJITOCPOTHH
KOMaH/IMPOBKH 3a €KCTICPUMEHTATHU U3CJIe/BAaHUS B CTPAHUTE TAPTHBOPH 10 TPOEKTa. YdacTBas
€ B MHOTOOpOMHM Y4YWJIMINA 332 MJIAJM YYEHU, OPraHU3MpaHU MO MPOEKTa C BOJICIIM YYCHU B
o0JjiacTTa 1Mo TeMaTUKaTa Ha HacTOsALaTa AUCEPTALIUSL.

[IpencraBeHUST UCEPTAllMOHEH TpYyZ CE€ CBbCTOM OT CIEOHUTE pasfelu: YBOJ;
Jluteparypen o0630p; llenu, 3agaud M MeTOAMKA HaA TNPOBEACHUTE HAYYHU W3CIIEC/IBAHUS;
O6abxaaHe Ha pesynrarure; 3akintodeHue; OcHoBHU npuHocu; CrnucbhbK Ha MyOnMKauUMMUTE U
cnucbk ¢ M3non3anarta nureparypa, cbctosl ce OoT 202 [UTUpaHM UM3TOUHHKA.
JlucepTauMOHHUST TPy € mpeAcTaBeH Ha 137 cTpaHuuy MU cbAbpxa 59 (moBeye OT KOMTO
MHOTOKOMIIOHEHTHH) GUrypu u 4 tabnunu.

B nureparypHusT 0030p € HampaBeHa Hay4yHa CIpaBka 3a M3CJEABaHUS [0
npoOnemMaTukara Ha JAMCEPTAUMOHHUS Tpyd. JlureparypHusT 0030p € pasjeneH Ha Tpu
IOCJIeIOBATEeTHO CBbP3aHM YacTH, ChCTABSILM OCHOBATa Ha JUCEpTAllMOHHUSA TpyA. B mbpBaTa
YacT ca pasriie[]JaHd HACTOSIUUTE CTAaHJapTU 3a MaTEepUaIUTE, U3IMO0JI3BAHU IPU OPTONEAUYHUTE
UMIUIAaHTH, W MpoOJeMUTe, BBH3HUKBALIM CJI€J] TSIXHOTO OIEPAaTUBHO IIOCTaBSHE B TSUIIOTO.
[TocoyeHn ca CbHBpPEMEHHM QITEPHATUBHM OUOCHBMECTUMH MaTepUaly, MOAXOAAUIM 3a
BB3CTAHOBSIBAHE Ha YyBpelIeHAa KOCTHA ThKaH, KaTo (OKYyChT € BBPXY IpeAuMcTBaTa Ha
TIOJIMMEPHU ¥ KEPaMUYHU MaTEePHATH, CIIEA(UIHO MOJMKAIIPOIAKTOH W TPUKAIIIUEBHU dochaT,
KOWTO ca W WM3MOJI3BAaHM 3a IEJUTe Ha aucepranusita. Bropara wact ot o030pa, e dhokxycupana
BBPXY OMOMEXaHWYHHUTE MPOIECH U TIPEIIIOCTABKY 3a Ch3aBaHe Ha OakTepHaHi OMO(HIMH 110
NOBBPXHOCTTA HA WMIUIAHTUPAHUTe Marepuanu. OnucaHu ca OCHOBHUTE TOBBPXHUHHU
busukoxumMuuHu GakTopu U TOmOrpadcku 0coOEHOCTH, KOWUTO OKas3BaT BIIMSHUE BBPXY
aJixe3usra Ha OakTepualHu KJIETKU. Pasriesanu ca ¥ OCHOBHMTE CTPATErMM 3a NMPEBEHLMS Ha



OakTepvanHu MH(PEKIMH, BKIIIOYBAUIM aKTUBHH ¥ MAaCMBHYU MEXaHU3MH Ha aeikicteue. [locouenu
ca MpeAuMCTBaTa U HeOCTAaThLUUTE Ha BATa BU/IA MEXaHU3MU KaTO aKUEHTHT € [MOCTABEH BbPXY
0e3KOHTAKTHOTO MOBBPXHUHHO Ja3epHO MoauduliupaHe Ha OuoMaTepuany 3a KOHTPOJ BbPXY
6aKTCpI/IaJ'IHOTO 3axBallaHe. TpeTaTa HacT Ha JIUTEpATypHUA 0630p ¢ Haco4yeHa KbM J1a3€pHOTO
CTPYKTypupaHe Ha OHOMaTepualud OT pa3idyeH Npousxoj. Hanpasena e cbmocTaBka Ha
B3aUMOJCHCTBUCTO MEXJY JIa3epHO JhUEHHWE C pazIuyHa TNPOTBIDKUTEIIHOCT Ha UMITyJica
(HAaHOCEKYHIM, TTMKOCEKYHIN W (HEMTOCEKYHIU) W MeTaum WU AueNekTpuin. [lpencraBenu ca
JIeTAlIHO MEXaHW3MHTE Ha B3aMMOJCHCTBHE HA pA3IMYHUTE BUIOBE JIA3€PHO JIBUEHHE C
MarepusTa. M3TBKHATH ca mipenmmcTBaTa Ha (EMTOCCKYHIHOTO JTa3epHO CTPYKTYpHpaHe Ha
MaTepuaiy 3a TMOCTUIaHETO Ha JIOKAIM3UPAHU TOMOTpadCKU MOJENTU ¢ JiecQUHUPAHH MUKPO U
HaHO MOP(OJIOTUYHM XapaKTEPUCTHKU. B exkcrnepuMeHTasHaTa 4acT ca MOCTABEHW OCHOBHHUTE
1IeJM W 3a/la4y Ha JIMCEPTAllMOHHMSI TPY/, OIUCAHHU Ca PA3IMYHUTE EKCIIEPUMEHTATHU METOIUKH,
NPUJIOKEHH 32 MOCTUraHeTo Ha pesynrartute. [logpoOHO ca pasrienany MpPoLeCcUTe 3a CUHTE3 Ha
TPUU3MEPHHU MOJIMMEPHU M KEPAMUYHU MAaTPHLIU, CbOTBETHO OT MTOJMKANPOJIAKTOH ¥ TPUKATIIUEB
¢docthar. OCHOBEH aKLEHT € MOCTaBEH BbPXY MOBbPXHUHHOTO CTPYKTYpUpaHE Ha JIBaTa BHJA
marepuan 4pe3 GheMTOCEKYHCH Ja3ep U € 0ObpHATO BHUMAaHME Ha cIeUU(UKUTE HA Ja3epHUTE
YCTAHOBKM, H3II0J3BAHM 3a IIPAKTUYECKUTE LeJId Ha HayyHara pabortara. Ilocouenu ca
peeBaHTHUTE AHATUTHYHM TEXHMKM 32 KOJNMYECTBEHA M KayecTBEHA OLCHKA Ha
(U3NKOXMMUYHNUTE CBOWCTBA HA Jla3epHO-00paboTeHNTe MOBBPXHOCTH TIpEAW U CleH Jia3epHa
Moaudukanms. OrmcaHd ca KJICTHHYHHTE M MHUKPOOMONIOTMYHHUTE in Vitro W3CleABaHUs C
YOBCIIKH KOCTHU KIIETKW ¥ OaKTEpUATHU [1aMOBE, U3IOJI3BaHU 3a BAIMIUpPAHE HA 3AI0KEHUTE
ey, PasindHuTe CIIEKTPOCKOTICKH, MHUKPOCKOTICKH, KpHCTATOTpad)CKH TEXHUKH, KaKTO OIleHKa
Ha MOBbPXHUHHATA YMOPSEMOCT pa3kpuxa JAeTaiiu 3a edexrure Ha GEeMTOCEKYHIHOTO JIa3epHO
CTPYKTYpHpPaHE Ha MOJIMMEPHUTE U KEPAMUUHUTE MATPULU. JIMCEPTALLMOHHUAT TPY/A € HallMcaH
MHoro a6pe. YurarensT ce BbBEXKAa B TeMaTukara upe3 JeuHHaHE HA [OBEUYETO W3I0JI3BaHH
nousThs. E3MKbLT € siceH, HO ChLICBPEMEHHO C TOBA HA MHOTO JJ00pPO TEXHUYECKO HHUBO.
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PesynratuTe, BbpXy KOUTO € HanucaHa JMCEPTaLMATa, ca MyOJIMKYBaHW B 3 HayyHU
nyonukanud, 2 OT KOMUTO ¢ uUMNakT ¢aktop u 1 ¢ MMakT-paHr, U ca JOKjajBaHu Ha 13
HAIIMOHAJIHU K MEX/IyHapOJHU Hay4YHH dopyMa B cTpaHarta U B uykOuna. EqHo oT yuactusara e
YIOCTOGHO ¢ 2-pa Harpajsa 3a Haii-1o06po nocrepHo npenacaBsHe Ha 23ISCQE*2024 ¢
MEXJYHapoJHO yuactue. B 2 oT mybnukaiMuTe JUcepTaHTaHTa € Ha IbPBO MSCTO B aBTOPCKUS
KOJIEKTHUB.

Jlvcepranusra ¢ HamucaHa Ha pa3Oupaem €3uK, KOHTO € Ha A00pO TEpPMUHONIOTHYHO U
TEXHUYECKO HUBO. BCUUKHU TepMUHU, NOTy4aBaHETO Ha 0Opa3lUTe 1 METOJUTE HA U3CIEBAHE ca
omucaHHu noapodHo. PesyaraTure ca MIOCTpUpaHU MHOro a006pe ¢ uHbpopmMaTUBHM pUrypu U
TabnuLy.

AsrtopedeparbT € 0hOpMEH CbITIACHO U3UCKBAHUATA U OTpassiBa IPaBMIIHO OCHOBHUTE
pe3ynTaTd ¥ HayYHUTE IPUHOCH Ha JUCEPTAUUOHHUS TPY.



polycaprolactone and hydroxyapatite, fabricated through 3D printing, with the intended function
of supporting bone regeneration. A hybrid structure has been successtully realized, specifically
designed to enhance the mechanical stability required for integration into bone tissue.

[ have several recommendations and critical remarks which, however, do not in any way
alter my overall positive impression of the dissertation: Presenting the surface roughness data in
tabular form for the different surfaces would have facilitated a clearer and more accessible
comparison of the obtained results (pp. 65, 90). Some technical errors were noted in the abstract
(e.g., p- 15 — “105” is repeated), and in several SEM images (e.g., pp. 63, 64 of the dissertation
and pp. 17, 18, 32 of the abstract), the scale markers are rather unclear and difficult to read.

I have had the opportunity to observe Emil Filipov’s professional development and
remain impressed by his growth as a researcher. Based on my personal impressions, I am
confident that the core activities undertaken in the dissertation are primarily his own work. Given
my familiarity with the research group in which Emil Filipov is active, as well as with his
academic advisor, I am convinced that the outcomes of this dissertation will pave the way for
new opportunities and applications. In particular, the development of antibacterial surfaces on
biocompatible polycaprolactone and tricalcium phosphate matrices, achieved through
femtosecond laser-induced structuring, holds strong potential for advanced applications in bone
tissue engineering.

CONCLUSION

The dissertation addresses a contemporary and socially significant scientific issue. It employs
advanced experimental methods and techniques, resulting in original findings of contributory
value. The work fully complies with the provisions of the Law on the Development of Academic
Staff in the Republic of Bulgaria (LDASRB) and the corresponding regulations for its
implementation. The doctoral candidate has accumulated a total of 564 credits, substantially
exceeding the minimum requirement of 200 credits set by the Central Office of the Bulgarian
Academy of Sciences (CO-BAS).

In light of the above, I tirmly recommend and fully endorse the awarding of the educational and
scientific degree "Doctor" to Emil Veselinov Filipov in the professional field 4.1 "Physical
Sciences", specialty "Physics of Wave Processes".

Sofia, 29/09/2025

Assoc Prof. Dr. Velichka Strijkova
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