O6paszay 1

TEXHOJIOWKO METAINYPLUKU ©AKYJITTET YHUBEP3WUTET Y BEOIPALY
bpoj 3axTeBa:
Oatym: BERE TEXHNYKMX HAYKA

MPEONOI 3A N3BOP
Y 3BAHE JOLIEHTA
(4naH 65. 3akoHa 0 BMCOKOM 06pasoBakby)

| - NOOAUM O KAHOWOATY NPEONOXEHOM 3A N3BOP Y 3BAHE HACTABHUKA
1. Ume, cpegre ume n npesmme kavgunaata Mupko (3opaH) CtujenoBuh
2. MNpeaonoxeHo 3Bake AOLEHT
3. Y>ka Hay4Ha,04HOCHO yMETHMYKa 0bnacT 3a Kojy ce HacTaBHUK Brpa Xemujcko
WHXeHepPCTBO
1. PagHu ogHOC ca NyHUM UNu HENMYHUM pagHUM BPEMEHOM MYHUM
2. [lo oBsor nsbopa kaHgmaart je 61o y 3Baky BULUM HAyYHU capagHUK
Koje je npBu NyT cTekao 18.12.2013. y 061acT TEXHUYKO TEXHOJIOLLKMX HayKa —

MaTepujanu n xeMmmjcke TexHosroruje

[l - OCHOBHW NOOALIN O TOKY MOCTYMNKA M3BOPA Y 3BAHE

1. datym nucteka n3bopHor neproga 3a Koju je kaHgngaT nsabpaH y 3Bame

2. latym n mecTo objaBrbuBansa koHkypca 04.11.2015. n ncnpaBka KOHKypca
18.11.2015. nucTt ,,MocnoBun*“

3. 3Bame 3a Kkoje je pacnuncaH KOHKYpC AOUEHT

- NOAOALN O KOMUCKNIU 3A TTIPUNPEMY PESGEPATA N O PEDEPATY

1. Ha3uB opraHa n gatym nmeHosawa Komucuje U3bopHo Behe TM®-a, 22.10.2015.

2. CactaB Komucuje 3a npunpemy pedepaTa:

Nme n npesnmve 3Barbe Yxa Hay4yHa ogHocHo OpraHusauujay
YMETHMYKa obnacT  Kojoj je 3anocrneH

1) op MupjaHa KnjeBuaHuH, pea. npod. XEMMUjCKO UHXKEHEPCTBO T™M®



2) op MeHka lNMeTkoBcka, peq. npod. XEeMMjCKO UHXKEHEPCTBO T™M®

3) ap JoeaH JoBaHoBwuh, goUeHT XeMUjCKO MHXEH-ePCTBO TMO
4) op CnobogaH LWepbaHosuh, pen. npocd  XeMMjCcKo NHXEHEPCTBO y NEH3Nju
5) op Bnaga BerbkoBuh, peq. npod. Xemujcko nHxenepctso T y JleckoBuy

3. bpoj npujaBrbeHNX KaHaMAAaTa Ha KOHKYPC TpU

4. [la nn je 1o n3gBojeHNX MULLIbEHA YraHOBa KOMUCHje Aa

5. laTym cTaBmbara pedpepara Ha yeug jasHoctn 08.02.2016.

6. HauuH (MecT0) objaBromBarba pedpepata 6ubnmoreka TM®-a n ornacHa tabna

7. MNpurosopu Mpurosop Ap Bepuue b. Hophesuh

IV - OATYM YTBPBUBAHA MPEANOIA O CTPAHE N3BOPHOIT BETHA
OAKYNTETA 14.04.2016.

MoTBphyjeM pa je nocTtynak yTBphMBaka npedsiora 3a M30op kaHaungata Mwupka
(3opaH) CtujenoBuha y 3Bake [OLEHT BONEH y CBeMy Yy ckrnagy ca ogpenbama
3akoHa, Crtatyta YHuepsuteTa, Crtatyta dakynteta um [lpaBunHUKaA O Ha4YMHYy W
MOCTYNKY CTMLaha 3Baka W 3aCHMBake pagHOr O4HOCa HacTaBHMKA YHuMBep3uteTta y
Beorpagny.

NOTMUC OEKAHA ®AKYITTETA

Mpod. ap hHophe JaHahkoBuh

Mpunosu:

1. Ognyka nsbopHor Beha dakynteTta o yTBphuBaky npeasiora 3a u3dop y 3Bamse;

2. Pecbepat Komucuje o npujaBrbeHMM KaHAMaaTMma 3a n3bop y 3Bam-e€;

3. CaxeTtak pechepaTta Komucuje o npujaBrseHnM kaHgugaTma 3a n3bop y 3Bame;

4. [loka3 0 HeENoOCTojakby NPaBOCHAXKHE Npecyae O OKOMHOCTMMA U3 un. 62. cT. 4. 3aKoHa;
5. Opyrv npunosn peneBaHTHN 3a oasyunBame (MULWIbEHE MaTUYHor hakynTeTa,
NPUroBOPU U CAINYHO).

HanomeHa: ceu npunoau, ocum nog 6p.4., 4OcTaBbajy ce U 'y eNeKTPOHCKOj hopMMu.



Ha ocnoBy mununema Komucuje a Ha ocHOBY WiaHa 65. 3akoHa O BUCOKOM 00pa3oBamy
(“Cnyx06enu rnacauk PC” 6poj 76/05), M360pHo Behe TexHomomko-MeTanypukor Gpaxkynrera Ha
ceqHuI oapskanoj 14. anpuia 2016. roguHe 10HOCH

OJITYKY

0 yrBphuBamy npeajiora 3a u300p HaCTABHUKA y 3Bam€
U HA PaJHO MECTO JI0I[eHTa

1. YTBphyje ce npemnor omamyke na ce ap Mupko (3opan) CrujenoBuh uzadepe y 38ame
u "Ha pagHo mecto JJOLIEHTA 3a yxy nayuny oonact: XEMUJCKO UHKEBEPCTBO.

2. o nodujamy Ominyke 0 U300pY y 3Bame UM Ha PajHO MECTO AOlEeHTa o1 cTpaHe Beha
Hay4YHUX oOnactu YHuBep3urera, JlekaH lie ca UMEHOBaHNM 3aKJbYYHTH YTOBOP O pay.

3. IMeHOBaHU 3aCHUBA paHU OJHOC Ha W300PHHU MEPHOJ OJ 5 roIUHA.

Ob6paznoodceme

TexHonomko-MeTanypiku ¢akyarer (y JabeM TekcTy: PaxynreT) je 00jaBuo KOHKYpPC
3a u300p HactaBHMKa 3a YKy Hayuny oOnact: XEMUJCKO HHXKXEBEPCTBO, nana
18.11.2015. romuue y myonukaruiju Harmonamae ciryx0e 3a 3anonubaBame ,,l locoBu®.
N360pHo Behie je Ha mpeTor KaTeape HOHEIO0 OUTYKY O cacTaBy KOMHCH]E 3a MPUIIPEMY
W3BEIITaja O MPHjaBJbEHUM KaHAUAATUMA:
1. np Mupjana Kujesuanus, pexa. npod. Yuausepsutera y beorpany,
TexXHOTOMIKO-METaypIIKH (HaKyITeT

2. np Menxka IletkoBcka, pen. npod. Yausepsurera y beorpany,
TexHOJOMmKO-MeTaypIIKy (HaKyaTeT

3. ap Joean JoBaHnoruh, noueHT YHuBep3uteTa y beorpany,
TexHOMOMmKO-MeTaNypIIKy (HaKyITeT

4. np Cnobonan llep6anosuh, pen. npod. y nensuju Yuusepsutera y beorpany,
TeXHOTOMKO-METaNypIIKU (HaKyITeT

5. ap Brnana Besskosuh, pea. npod. Yuusepsurera y Hury,
Texnonomku ¢paxynrer y Jleckosiry

Kommucuja je npernenana KOHKypCHH MaTepHjajl M CAUMHUIIA U3BEINTA] U UCTH JOCTaBHIIA
N360pnom Behy Pakyntera (14. anpuna 2016.) paau yTBphuBama mnpejiora oaiyke.

Ilo nocraBmamwy uzBemraja Komucuje, M36opHo Behe je yTBpauio mpemior ouiyke aa
ce a1p Mupko (3opan) CrujenoBuh m3abepe y 3Bame M Ha PajHO MECTO AOIEHTA 3a YXKY
Hay4HY 00JIaCT: XeMHjCKO HHKEH-ePCTBO Ka0 IITO j€ Y TUCIIO3UTHUBY OBOT pelekha.

JloctaButu:

- meHOBaHOj JEKAH

- Behy Hay4Hux obacTi yHHBEP3UTETA

- APXUBH [Ipod.np Hophe Janahkoruh

- CITy’KOH 3a OIIIITE MMOCIOBE



N3B0PHOM BERY
TEXHOJOIKO-METAJYPHIKOI' ®AKYJITETA
YHUBEP3UTETA Y BEOI'PALY

Ha cenuui M36opHor Beha TexHOMOIMIKO-MeTaaypIiukor (akyirera oapkaHoj 22. oKToopa
2015. ronnHe MeHOBaHHU cMO 3a wiaHoBe Komucuje 3a mogHomeme M3Bemraja o npujaBbeHIM
KaHJWJaTMa T10 PACIMCAHOM KOHKYpPCY 3a W300p jeJHOT JIOIeHTa 3a YXKy HaydHy obOiact
Xemujcko UHKemepcTBo. Ha koHKype oOjaBibeH y nmcty ,IlocnmoBu” ox 4. moBemOpa 2015.
roAMHE TIpUjaBuUjIa Cy ce TpH KaHaunaata, u To: Ap Bepuua bophesuh, qumiomupanu MHXEmep
TexHonoruje, Ap Mapko CrameHuh, IUMIOMUPaHH HHXKEHEP TEXHOJOTHje M Ap MHpPKO
CrujenoBuh, TUIIIOMUPAHT HHKEHEP TEXHOJIOTH]€.

Ha ocHoBy mpernesa nocraB/beHEe JOKyMeHTauuje, M30opnom Behy Texnomomiko-
METaIYPILIKOT (aKynTeTa NOJHOCHUMO cienehu

M3BELNITAJ

1. Iip Bepuna Bophesunh

A. BUOTPA®CKH ITIOJAIA

Bepumia b. bBophesuhi (pol). Manojnosuh) je pohena 1. jyna 1976. romune y Beorpany.

OcHoBHy u cpenmy mkony (VI Oeorpamcka rumaH3uja, OPUPOJHO-MATEMATHYKH CMEp) je
3appmmia y beorpaay, a TexHonmomko-metanypiiku (axkynreT YHuBep3ureta y beorpany je
youcana 1995. rogune. dumnomupaia je 2000. rogune Ha OJCEKy 3a XEeMH]jCKO HHKEHEPCTBO ca
IpocevHOM oreHOM 8,78, 00paHMUBIINA TUTUIOMCKH paj Ha TeMy ‘“TepMoxmapayiaudka aHaan3a
KOHJICH3aTOpa Ca BHUIIE 30Ha M KOHJACH3aNUjoM y IleBUMa™“ ca oreHoMm 10. Ymucana je
MoCIeTUIIIOMCKE cTyauje Ha uctoM Qakynrery 2001. roguHe W monoxwuia cBe NpeaBuieHE
ucnure ca cpenmoM orneHoM 10. Maructpupana je y jyay 2005. roguHe oaOpaHWBIIN
MarucTapcky pajx MO Ha3uBOM “YTHIA] CIIOJHHOT EJEKTPOCTATHYKOr I0Jba Ha BEIHMYUHY
MPOM3BEICHUX MUKPOYECTHIAa ca MMOoOHMIrcaHoM Oumomacom”. JIOKTOpCKY Te3y MO HacIOBOM
“Umobunu3anyja OWONOMIKK aKTUBHUX CYINCTaHIIM ¥ henwja y MHKPOYECTHYHHM U
HaHOYECTHYHMM cHucTtemMuMma” onoOpanmwia je 2008. romune Ha TeXHOIONIKO-METATYPIIKOM
¢dakynrery y beorpamy, ThMe cTekia THTYJdy OOKTOp TEXHHUYKHX Hayka, o0jacT xemuja U
XEMHjCKa TEXHOJIOTHja.
Y TOKy CBOI HAy4YHO-UCTPaKMBAYKOT pajia CTHIANa je HCKycTBa pajaehn W y HEKOJIHKO
naboparopuja y MHOCTpaHCTBY U To y: mHCTHTYTY “‘Karl-Gustav-Karus”, ®opuxajm, Hemauka
(2005/2006; roctyjyhu uctpaxkusau); y ¢apmaiyeTckoj komnanuju “Abnoba Heimittel GmbH”,
doprixajm, Hemauka (2005/2006; uaayctpujcka mpakca); Ha OnceKy 3a XeMujy YHUBEP3UTETa Y
Ilatpacy y I'pukoj (2006; roctyjyhm wucTtpakmBau y OKBHPY OWIATepasHOT MpPOjeKTa); Ha
[omompuspeaaom Yuusep3urery y Atuau y ['pukoj (2007; roctyjyhn nctpaxuBad y OKBHPY
OwaTepanHOT Mpojekta). TpeHyTHO je 3amociieHa Ha TeXHOJOIIKO-METATyPIIKOM (haKynTeTy,
VYuuBep3urera y beorpany kao ucrpaxuBay Ha NpojekTy MUHHUCTapCTBa 3a MPOCBETY, HAYKY U
TEXHOJIOIIKH Pa3Boj, Y 3Baly BHIIN Hay4YHHU capagHuk. Bepuia Bophesuh mo3naje ocHoBe Basic-
a, Pascal-a u CHEMCAD-a (3Hame ca ocHoBHuX crynuja), AutoCAD-a (OCHOBHH Kypc) U
no3Haje Fortran u MATLAB.

On crtpanux jesuka, B. DBopheBuh Te4HO TOBOpH €HIJIECKH je3WK M 3HA OCHOBE HEMadKOT
(cpenmu 1 kypc) u pyckor je3nka. Yara je u Majka jeJHOT JIeTeTa.

b. IMCEPTAIIMJE

OndpameH MarucTapckm paj



,»YTHII] CIIOJBHOT €JIEKTPOCTAaTUYKOI' 110Jba Ha BEJIMUYMHY IIPOM3BEIEHUX MHUKpOUECTHUIIA ca
nmobunucanoM Omomacom”, YHuBepsuteT y beorpamy, TexHomomko-meTatypuku (akynaTer,
Beorpan, 2005.

OndpameHa 10KTOpCKa JucepTanuja

,/IMoOunmM3anuja OWONOLMIKM AaKTHUBHUX CYINCTaHIM H henuja y MHKpOYECTHYHUM U
HAHOYECTHYHHUM cHucTeMuMa”, YHuBep3uter y beorpany, TexHomomko-MeTanypimky ¢GaxyniTer,
beorpam, 2008.

B. IEJATOIIKA AKTUBHOCT

Bepuua b. Dophesuh ox mk. 2007/2008. roxn. mo maHac ydecTtByje y M3BOhEHY pauyHCKUX
BexxOM u3 mpeamera “OCHOBM ayTOMAaTCKOT YIpaBibama’ H  “‘AyTOMATCKO YIpaBJbambe
nporecuMa’ pH KaTteapu 3a XeMHjcKo HHkemepcTBo TMd-a.

Ouena HactaBHe akTuBHOCTH — I110
28.12.2015. rox. oap:kana je MpUCTYITHO peAaBame U3 npeameta [IporpamMupame, koje je
TIO3UTHUBHO OIICEH-EHO.

Yuoenunu — 130

2.1. OdjaBben ynoenux (II31 =1 x 10 = 10)

2.1.1 Munan M. Munusojesuh, Bepuna b. Hophesuh, bpanko M. byrapcku, Bukrop A.
Henosuh, “buonporecuo nmkemepcTBo”, Akagemcka mucao, 2013, ISBN 978-86-7466-456-8,
402 ctpane

Mentopctso - 1140

VYyemhe y koMucujama 3a on10pany 1oKTopckux Te3a (I142 =2 x 2 =4)

1. Jumn. ¢apm. Meana Koctuh, “TIpomiecHo ouyBaHe MeMOpaHe epuUTpoIUTa JT00UjeHe U3
KJIaHWYHE KPBM Kao CHUCTEMH 3a NPOLYXKEHO ociobahame aKTUBHUX CyNCTaHLu
Texnonomko-meranypimkn (akynrer, YauBep3uteT y beorpany, 2015.

2. Mp Cresa Jlepuh, “Mukarncynanyja apomMa y KapHay0a BOCKY, aITHHATY U TTOJWBUHHII-
ankoxony”, [TossonpuBpenuu dakynter, Y HuBep3utet y beorpany, 2014.

VYyemhe y komucuju 3a og0pany aurioMmckor pana (IM48 =1 x 0.5 = 0.5)

1. Tama CpereHoBuh, “YTHIIa] KOHIICHTpAIlMj€ airMHATA HA OTIYIITakEe PECBEpaTpOIIa U3
CUCTEMa JIMIO30MH-aNTHHAT”, TexXHOIomKO-MeTanypuIku GpakynreT, Y HUBep3urTeT y beorpany,
2015.

I'. HAYYHO-UCTPAXKUBAYKA JEJATHOCT

Hayuno-uctpaxxuBauku pan Bepuume bBopheruh je 3amoueo 2002. rogmHe Kaga je Kao
HCTPaKMBAY-CTUNICHIUCTA YKJbYUEHA y MCTpakMBama Npojekta MUHHUCTapCcTBa. Y MEPHOAY Of
mapta go aprycra 2005. ronune B. DBophesuh je O6una 3anocinerna Ha MHCTHTYTY TEXHUYKHX
Hayka Cprcke Axagemuje Hayke U ymerHoctd (CAHY) xao ucrpaxkuBau-mpurnpasauk. Ox 2006.
roaune a0 aanac ap Bepuna Hophesuh je 3anocnena Ha TexHOIOMKO-METamypIIkoM (akynrety
y beorpamy, u TO je Hajpe y 3Bamby HCTPaXUBAY-IPUIIPABHHUK, WCTPAKUBAY CapamHuK (07
2006.), Hayuan capagauk (ox 2009.), a ox 20. maja 2015. roguae y 3Bamy BUIIM HAYYHH
capa/iHuK.

1. M10 Momnorpadmuje, MoHorpagcke cTyamje, TeMaTcKu 300pHUIM Mel)yHapoaHor 3Ha4yaja



1.1. IToraaBsbe y kibu3u Boaeher mehynapoanor 3uauaja (M13 =11 x 8 = 88):

1.1.1. Nedovi¢, V., Bugarski, B., Mantzouridou, F., Paraskevopoulou, A., Naziri, E.,
Koupantsis, T., Trifkovi¢, K., Drvenica, 1., Balan¢, B., Pordevi¢, V. (2015) Recent advances
and applications of encapsulated microbial and non-microbial active agents in the
manufacture of food and beverages, Ch39 In: Advances in Food Biotechnology, Ed. V.
Ravishankar Rai. John Wiley & Sons Book, ISBN: 978-1-118-86455-5, pp. 635-666.
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-1118864557.html

1.1.2. Isailovi¢, B., Djordjevié, V., Levi¢, S., Milanovi¢, J., Bugarski, B., Nedovi¢, V. (2016)
Encapsulation of flavours and aromas - Controlled release, Chapter 19. In: Edible Films and
Coatings: Fundamentals and Applications, Eds. Montero, MP; Gomez-Guillén; MC; Lopez-
Caballero, ME and Barbosa-Canovas, GV, CRC Press Taylor & Francis, ISBN 978-1-48-
221831-2.

https://www.crcpress.com/Edible-Films-and-Coatings-Fundamentals-and-
Applications/Montero-GmezGuilln-LpezCaballero-BarbosaCanovas/9781482218312

1.1.3. Djordjevié¢, V., Levi¢, S., Koupantsis, T., Mantzouridou, F., Paraskevopoulou, A.,
Nedovi¢, V., Bugarski, B. (2016) Melt Dispersion Technique for Encapsulation, In:
Handbook of Encapsulation & Controlled Release. Ed. Munmaya, CRC Press, USA, ISBN
978-1-4822-3232-5  https://www.crcpress.com/Handbook-of-Encapsulation-and-Controlled-
Release/Mishra/9781482232325

1.1.4. Pordevic, V., Paraskevopoulou, A., Mantzouridou, F., Lalou, S., Savi¢, M., Bugarski,
B., Nedovi¢, V. (2016) Encapsulation Technologies for Food Industry. Chapter 18 In:
Emerging and Traditional Technologies for safe Healthy and Quality Food. Eds.: V. Nedovi¢,
P. Raspor, J. Levié, V. Tumbas Saponjac, and G.V. Barbosa-Canovas. Springer, ISBN 978-3-
319-24040-4 http://www.springer.com/us/book/9783319240381

1.1.5. Nedovi¢, V, Kalusevi¢, A., Manojlovié, V., Petrovi¢, T., Bugarski, B. (2013)
Encapsulation systems in the food industry. Chapter 13, In: Advances in Food Process
Engineering Research and Applications, eds. Yanniotis S., Stoforos N.G., Taoukis P.,
Karathanos V.T; Springer, New York/Heidelberg/Dordrecht/London, ISBN 978-1-4614-
7905-5, ISSN 1571-0297, pp.229-255.

http://www.springer.com/gp/book/9781461479055

1.1.6. Manojlovic V., Bugarski B, Nedovic V. Immobilized Cells. Chapter 53, In: Upstream
Industrial Biotechnology, Volume 2, ed. Michael C. Flickinger, Hoboken: Wiley, 2013.
ISBN: 978-1-118-61927-8 53/1-53/18, pp. 1179-1201.
https://books.google.rs/books?id=DSE0AAAAQBAJ&pg=PT2620&Ipg=PT2620&dq=Up+st
ream+biotechnology+Immobilized+cellst+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0l
XRGx_ghBcbk7RJHaZsYMTEul&hl=sr&sa=X&ei=2SaY VI6fCcf ygOLIDICg&ved=0CC
YQ6AEwAA#v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%2
OBugarski&f=false

1.1.7. Nedovi¢, V., Manojlovié, V., Leskosek-Cukalovi¢, 1., Bugarski, B., Willaert, R. (2011)
State of the art in immobilized/encapsulated cell technology in fermentation processes.
Chapter 6, In: Food Engineering Interfaces Food Engineering Series, eds. Jose M. Aguilera,
Ricardo Simpson, Jorge Welti-Chanes, Daniela Bermudez-Aguirre, Gustavo V. Barbosa-
Canovas, Springer, New York/Heidelberg/Dordrecht/London, ISBN 978-1-4419-7474-7, pp.
119-146.

http://www.springer.com/us/book/9781441974747

1.1.8. Manojlovié, V., Nedovi¢, V., Kailsapathy, K., Jan-Zuidam N. (2010) Encapsulation of
probiotics for use in food products. In: Encapsulation Technologies for Food Active
Ingredients and Food Processing, ed. Nicolaas Jan Zuidam, and Viktor A. Nedovic. Springer
Dordrecht New York Heidelberg London. ISBN: 978-1-4419-1007-3, pp. 269-302.
http://www.springer.com/us/book/9781441910073



https://books.google.rs/books?id=DSEoAAAAQBAJ&pg=PT2620&lpg=PT2620&dq=Up+stream+biotechnology+Immobilized+cells+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0lXRGx_qhBcbk7RJHaZsYMTEuI&hl=sr&sa=X&ei=2SaYVJ6fCcf_ygOIjIDICg&ved=0CCYQ6AEwAA%23v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%20Bugarski&f=false
https://books.google.rs/books?id=DSEoAAAAQBAJ&pg=PT2620&lpg=PT2620&dq=Up+stream+biotechnology+Immobilized+cells+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0lXRGx_qhBcbk7RJHaZsYMTEuI&hl=sr&sa=X&ei=2SaYVJ6fCcf_ygOIjIDICg&ved=0CCYQ6AEwAA%23v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%20Bugarski&f=false
https://books.google.rs/books?id=DSEoAAAAQBAJ&pg=PT2620&lpg=PT2620&dq=Up+stream+biotechnology+Immobilized+cells+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0lXRGx_qhBcbk7RJHaZsYMTEuI&hl=sr&sa=X&ei=2SaYVJ6fCcf_ygOIjIDICg&ved=0CCYQ6AEwAA%23v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%20Bugarski&f=false
https://books.google.rs/books?id=DSEoAAAAQBAJ&pg=PT2620&lpg=PT2620&dq=Up+stream+biotechnology+Immobilized+cells+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0lXRGx_qhBcbk7RJHaZsYMTEuI&hl=sr&sa=X&ei=2SaYVJ6fCcf_ygOIjIDICg&ved=0CCYQ6AEwAA%23v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%20Bugarski&f=false
https://books.google.rs/books?id=DSEoAAAAQBAJ&pg=PT2620&lpg=PT2620&dq=Up+stream+biotechnology+Immobilized+cells+Bugarski&source=bl&ots=GroSsbWCn6&sig=m0lXRGx_qhBcbk7RJHaZsYMTEuI&hl=sr&sa=X&ei=2SaYVJ6fCcf_ygOIjIDICg&ved=0CCYQ6AEwAA%23v=onepage&q=Up%20stream%20biotechnology%20Immobilized%20cells%20Bugarski&f=false

1.2.

1.1.9. Kourkoutas, Y., Manojlovi¢, V., Nedovi¢ V. (2010) Immobilisation of microbial cells
for alcoholic and malolactic fermentation of wine and cider. In: Encapsulation Technologies
for Food Active Ingredients and Food Processing, ed. Nicolaas Jan Zuidam, and Viktor A.
Nedovic. Springer Dordrecht New York Heidelberg London. ISBN: 978-1-4419-1007-3, pp.
327-344.

http://www.springer.com/us/book/9781441910073

1.1.10. Verbelen P., Nedovi¢ V.A., Manejlovi¢ V., Delvaux F., Leskosek-Cukalovié 1.,
Bugarski B., Willaert R. (2010) Bioprocess intensification of beer fermentation using
immobilised cells. In: Encapsulation Technologies for Food Active Ingredients and Food
Processing, ed. Nicolaas Jan Zuidam, and Viktor A. Nedovic. Springer Dordrecht New York
Heidelberg London. ISBN: 978-1-4419-1007-3, pp. 303-327.
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M., Bugarski B. (2007) Batch and continuous beer fermentation by immobilized yeast cells. 5™
international Congress on Food Technology, 9 -11 March, Thessaloniki, Greece. Proceedings,
pp- 214-218.
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80321-23-3. pp. 727-739
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5.2.1. Manojlovié, V., Obradovié, B., Nedovi¢, V., Leskosek-Cukalovi¢, I., Bugarski, B. (2004)
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Knezevi¢-Jugovi¢ Z.D. Enzymatic Production of Bioactive Protein Hydrolysates From Egg
White: Effects of Egg White Protein Pretreatment, 50. Savetovanje Srpskog hemijskog
drustva, Beograd, 2012, BT P3, Zbornik radova, str. 186-190.
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6.2.3. Levi¢ S, Manojlovi¢ V, Flock T, Ewa Krzyczmonik, Raji¢ N, Nedovi¢ V, Bugarski B.
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7.M70 JMCEPTALIUJE U TE3E

7.1. M71 Ondpamena T0KTOpPCKA JucepTanuja
7.1.1. B. Manojnosuh: “MmoOmnnzanuja OWONOUIKK aKTHBHUX CYICTaHIM M henwja y
MHKPOYECTHYHUM M HaHOYeCTHIHMM cuctemuma’, TM®, JlokTopcka Te3a, beorpan,
2008.

7.2. M72 On0pamena Marucrapcka resa
7.2.1. B. Manojnosuh: ,,YTHIIa] CHIOJBHOT €IEKTPOCTATHYKOT T0Jba HA BETUUUHY
MPOM3BEICHIX MUKPOYECTHIIA Ca MIMOOMIMCAaHOM OnomacoM”, Marucrapcku pan,
TM®, beorpan, 2005.

8. Hayuna capaama u capaama ca npuspeaom — M100

8.1. PykoBoheme mehynapoguum npojextuma (M101 =2 x 10 =20)

8.1.1. “Effect of encapsulation of lactic acid bacteria on their survival and performance in
food and gastrointestinal conditions”, 2010-2011, 6unarepaxau nmpojekatr MHPC i MH
Peny6nmuke CrnoBenuje

8.1.2. “Stabilization of natural bioactive compounds: study of encapsulation techniques and
release studies”, 2011-2012, 6unarepanau npojekatr MITH Pemybnuke Cp6uje 1 MH
Penyonuke [opTyranuje,

8.2. Yuemhe y mehynapognom HayuHom npojexty (M104 =9 x 2 =18)

8.2.1. “Development of enzyme processes for production of egg white protein
hydrolysates”, 2011-2014, Eypeka nipojexar E!6750;

8.2.2. “Research and Development of Blood-Derived Hemoglobin for Animal Usage”,
2008-2011, Eypeka mpojexat E!4486;

8.2.3. “Natural Zeolites in Water quality system”, 2008-2011, Eypeka npojekat E!4208;

8.2.4. “Immobilized Yeast Cells in Hydrogel Carriers for Bioproduction of Alcohols”, SEE-
ERA.NET Pilot Joint Call 2008;

8.2.5. “Hemoglobin from renewable sources as a starting material for a heme iron product
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isolation and purification of hemoglobin”, 2012-2013, GunarepanHu nmpojexar
MITHPC i MunwucrtapctBo Peryonuke Cnosennje;

8.2.6. “New microcarrier systems for controlled drug delivery”, 2010-2011, 6unarepanau
npojekatr MHPC i MunuctapctBo Peny6imke CroBenuje;

8.2.7. “Microencapsulation of plant polyphenols aimed for functional food products”, 2009-
2010, 6umarepamau npojekar MHPC 1 MH Peny6mike XpBaTcke;



8.2.8. “Development and application of bioluminescent whole-cells biosensors for
environmental toxicity assessment” , 2004-2006, Ounarepanau npojekatr MHPC n
MunncrapcTtBo Hayke ['puke;

8.2.9. “Wine and beer making by freeze dried immobilized cells in different bioreactor
systems. Production of a potential commercial biocatalyst”, 2004-2006, GunaTepaaHu
npojekatr MHPC u MunucrapctBo Hayke ['puke;

8.3. Yuemnrhe y npojexTumMa ¢puHaHCHPAHUM 0] CTPaHe HaAJIeskHOT MUHNCTAPCTBA
M105=7x1=17)

8.3.1 “Pa3B0oj HOBHMX HHKAIICYJTallMOHUX M EH3MMCKMX TEXHOJIOTHja 3a TPOU3BOIILY
OuokaTanm3aropa ¥ OHOJOIIKA aKTHBHHX KOMIIOHEHATa XpaHe y Wby NoBehama
BeHE KOHKYPEHTHOCTH, KBanuTera u 6e36ennoctn”’, MMN46010, MHPC 2011-2015;

8.3.2 “Pa3Boj WM mnpuMEHa HOBUX W TPaJULHMOHATHUX TEXHOJIOTHja y NPOU3BOAKU
KOHKYPEHTHHX MpexXpaMOeHHX MpPOM3BOAa ca J0JaToM BpemHomiy 3a gomahe u
eBporncko Tpxxkumte”, U1 46001, MHPC 2011-2015;

8.3.3 “Kancyme 3mpaBpa y neaenom uajy” (eB.Op. 451-03-2802/2013-16/1), MIIHTP
2014;

8.3.4 ,Moaynapuu cuctem 3a 100Ujame OOHOBJBUBE EHEPTHj€ U3 OTIAHUX BOJA U OTHAa
y uHIycTpHju nuBa“ (eB.op. 451-03-2372-1IUTUII1/124), MITHTP 2012;

8.3.5 “Unrepaknmja mmoOmnmncanux henvja, TKMBa W OHMOJOIIKK aKTUBHUX MOJIEKYJa Y
ouopeaxTopckuMm cucremuma‘‘, OM142075, MHPC 2006-2010;

8.3.6 “VYuampeheme TeXHONOTHje MPOM3BOIILE NMHBA YINOTPeOOM MMOOWIMCaHMX henuja
KBacta y ouopeakropckum cucremuma’”’, BTP0548, MHPC 2001-2004;

8.3.7 “Hurepakumja OWIOMIKM aKTHBHUX MOJIEKYlla H UMOOWIMCAaHMX KyiTypa henuja u
TkuBa”, OU1776, MHPC 2001-2004.

IIPUKA3 PATOBA

UctpaxuBama ap Bepuiie BopheBuh mory nma ce moaBemy mon OHOXEMHjCKO HHXKEHEPCTBO,
OMOTEXHOIIOTH]Y U (hapMaIneyTCKO HHKEHEPCTBO:

VY pamoBuma 2.1.1-2.1.14, 2.22.-2.2.3, 2.3.1-2.3.10 mpukazaHo je: pa3Boj OWoOKaTamM3aTropa u
MPOjeKTOBakh¢ MHTETPUCAHUX OHUOPEaKTOPCKUX cHcTeMa 3a OWOMHTEe3M(HKALUjy Tpoleca U
n3Boheme (hepMEHTAMOHNX TpoIleca - HCIUTHBAKE W KapaKTepHCamhe Pa3InYUTHX TEXHHKA 3a
MMOOHMIU3alMjy U MHKAICYJIanujy henuja u eH3uMma, UCIIMTHBAkE XUAPOAHMHAMUIKE U (eHOMEHa
MpeHoca Pa3INuUTHX OMOPEaKTOPCKUX CHUCTEMa 3a KYJITHBalMjy uMoOminncanux henvja kBacia u
OakTepuja u M3BOheme (epMeHTAIMOHuX mporeca. Takole, gaTh Cy pe3ynTaTd HCTpaKWBamba
Koja ce 0aBe MHKAICYNalHjoM TpOONOTHKA N OMOAKTHBHUX jeINHECHa Y MUKPO U HAHO CHUCTEME
W pa3Boj (QYHKUMOHAIHUX TMpeXpaMOCHUX TpOW3BoAa W (apMamneTcKkux QopMynanuja —
WCTIUTHBamE (DeHOMEHa WHKAITCyJaluje MPoOHOTHKA, apoMa, TToIH(eHoIa, MPOoTenHa U JIEKOBa
y MHUKPOTEJ U JIUITUIHE MUKPOYECTHIIE ¥ KOJIOWIHE CHCTeMe (eMyl3uje, IUMo30Me 1 MeMOpaHe
epUTpOLIUTA), MCIUTHBAKE (JEHOMEHA MIPEHOCA Y OBUM CUCTEMHMA, Pa3BOj TEXHHUKA 3a JOOH]jambe
W METOoJia 3a KapaKTepHCame MHUKPO M HAHO YECTHUIA, HCITUTHBAKE KapaKTepUCTUKA MaTepujaa
Kao HOcaya aKTHBHUX Marepuja, WCIHUTHBAKHE AHTHOKCHAATHBHOT TOTEHIMjasa M OWIOmIKe
aKTHBHOCTH OBHUX CHCTEMA;

Ontumuzanyja eH3UMCKOr TMpolieca XHAPOIU3e MpOoTenHa OellaHIeTa - KMHETHKa E€H3UMCKOT
TIporieca XUIPoau3e MpoTerHa OellanIeTa 3a Jo0rjambe ONOAaKTHBHUX XUIAPOIN3aTa, HCITHTHBALE
HETEPMHUYKUX TPEeTMaHWMa (COHMKAIMja W TPETMaH BHCOKHM IIPUTHCKOM) 3a yHampeheme
CH3MMCKE XUAPOJHM3e MpOoTeMHa OenaHueTa W Jo0HMjamke XHUIpoin3aTa ca [M00OJbLUIaHUM
CEH30PHMM, (PYHKIIHOHATHUM CBOjCTBUMA U OMOJIOLIKOM aKTHBHOIINY, je Aata y pagoBuma 2.2.1,
24.1.



utupanoct pagoa npema Scopus-y, Ha gad 10.11.2015, 6e3 ayrorurara je 218.
d. PALY OKBUPY AKAJEMCKE U IPYIITBEHE 3AJE/JTHULIE
1. Opranu3anmja HayYHHUX cKynoBa - 340

1.1. YUnaun opranu3zamuoHor oaoopa Mehynapoauux HayuyHux ckymnona (343 =1x1=1)
1.1.1. Unan Opranwuzaiuonor ogoopa 6th Central European Congress on Food, koja je
onpxana y HoBom Cany u beorpany, on 23. no 26. maja 2012 rox

2. YpehuBame yaconuca u peunensuje - 350

2.1. Penensent y yaconucy kareropuje M20 (357 =7 x 0,5 =3,5)
Innovative Food Science and Emerging Technologies (2014) — 1 myT,
Journal of Food Engineering (2013) — 1 myT,
Journal of the Taiwan Institute of Chemical Engineers (2013) — 1 myr,
Hemijska industrija (2013) — 1 myT,
Macedonian Journal of Chemistry and Chemical Engineering (2010) — 1 myT,
Sensors & Actuators: B. Chemical (2010) — 1 myT,
Journal of the Serbian Chemical Society (2009).— 1 nyt

Pe3suMe mo HMHIMKATOpMMA HAay4YHe, CTPyYHe M HACTABHHYKE KOMIETEHTHOCTH U
YCHENTHOCTH, KA0 U Paja y akaJeMcKOj U IUPOj 3ajeTHUIH 32 U300p y T0LeHTAa:

Hezlarounca AKTUBHOCT:

e Ornena HactaBHe aktuBHOCTH: I110 > 4 (ocTBapeHO: MO3UTHUBHO OLEHEHO HPHUCTYITHO
MpelaBame)
e (O0jaspeH yiioenuk: I130 = 0 (octBapeno 10)

Hay‘lHO-I/ICTpamI/IBa‘lKH U CTPYYHHU paa:

M10 + M20 + M40 + M50 + M80 + M90 + M100 > 18 (ocTBapeno 417.5)
Bpoj pagoBa u3 kareropuje M21, M22, M23, M24 > 5 (ocTBapeHo 29)
M21 + M22 > 5 (octBapeHo 135)

PamoBu y waconmcuma o HarmoHaHOT 3Hadaja: MS0 > 1 (octBapeno 5.5)
VYyemhe Ha HayuHuM ckymoBuma: M30 + M60 > 1 (octBapeHo 53)
Onbpamena gokropcka aucepranuja: M70 > 6 (ocTBapeHo 6)

Pan y akageMcKoj U ApYIUTBEHOj 3ajeJTHULIN:

e 310+ 350+ 360 + 370> 1 (ocTtBapeHno 3,5)



2. /Ip Mapxko Ctamenuh

A. BUOTPA®CKH ITIOJAIA

Hp Mapko Cramenuh pohen je 9. jyma 1979. rogmnae y beorpanmy, rme je 3aBpIivo

ocHOBHY U cpeamy mkoiy (XIII Georpaacka ruMHasmja, IPUPOIHO — MATEMaTUYKH CMep) ca
OJUIMYHHUM YCTIeXOM. TeXHOJIONIKO — MeTamypiuku (akynrer YHuBep3urera y beorpamy ymucao
je 1998. ronuHe B TUILTOMHUPAO HA CMepy XeMHUjcKo HHkemepcTBo 2004, ToamHe, ca IpoCceIHOM
oneHoM 8,39 m omenoM 10 Ha gumuioMckoM panxy "MaremMaTHUKO MOJAENOBame Ipoleca
eKCTpaKkiyje HaTKpUTHYHUM Quynauma'. Marucrtapcke ctyamje ymucao je 2004. romumHe Ha
TexHONOMIKO — MeTamypmkoM QakynreTy YHuBep3uTera y beorpagy, ¥ MOJIOXKHO CBe
npensuhene ucnure ca cpenmoM oneHoMm 10. Marucrpupao je 2006. romumHe ca Te3oM
"EKCTpakiMja eTapcKUX YyJba HATKPUTUUYHUM YribeHUK(IV)-oKcHOoM W3 KOpeHa o0/10JbeHa
(Valeriana officinalis) u mioga maprapene (Daucus carota) - MareMaTHYKO MOJCIIOBame Ha
HUBOY CEKpelnuoHuX cTpykrypa'. JlokTopcky mucepranujy mnoj HasuBom "byOpeme OMIbHOT
MaTepHjaja moJ yTUlajeM HAaTKpUTHYHOT yribeHUK(IV)—oKkcuma — MaTeMaTHYKO MOJENOBAamEe U
ONTUMH3ALIY]ja IpoLieca HATKpUTHIHE ekcTpakiuje” ogOpanuo je 2010. rogune Ha TexHOMOmKO —
MeTanypmkoMm Qakynrety YHuBep3utrera y beorpamy uWuMme je cTekao THTYNy IOKTOpa
TEXHUYKHX HayKa, 00JIaCT XeMHja U XeMH]jCcKa TeXHOJIOTHja.
Hp Mapko Cramenuh je ox 2005. romune 3amocneH Ha KaTeopu 3a OpraHcKy XEMHjCKY
TexHonornjy TexHomomko — MeTamypmkor ¢axyiarera YHuBep3utera y beorpamy. 3Bame
UCTpakuBau capamHuk crekao je 2006. roamue, a onm 2011. roguHe MMa 3Bambe HAYYHOT
capaJHUKa.

VY jyny 2005. roaune, je 3aBpimmo SOCRATES/ERASMUS Unutensusan kypc *OcHoBe,
pa3Boj, UCTpaKUBaka W MHIYCTPUjCKAa TPUMEHA Y 00JacTH XEMH]jCKO-WHKEHEPCKUX Ipoleca
M0J, BUCOKHMM IIPUTHCHKMA’, OpraHuM30oBaHOM of ctpane EBpomncke denepaunje 3a Xemujcko
HNmxemepctBo, y llpary, Uemka PemyGmmka. ¥ toky 2005. roamne 3aBpmmo je oOyky 3a
HAIIMOHATHOT eKcrepTa 3a UucTHjy mpou3Boamy y okBupy Opranuzanuje YjenumeHnxK Halmja 3a
uHAycTpujcku pa3soj (YHUJO).

VY Toky 2006. rogmHe mpoBeo je aBa Mmecenia Ha MHCTUTYTY 3a OCHOBE XEMH]jCKHIX
nporeca (Institute of Chemical Process Fundamentals) y Ilpary, Yemka PenyOnuka, pagehu y
o0acTi MpuMeHe HaTKPUTHYHHUX QIIyn/a 3a Jo0Hjame papMaKkoIOMKK 3HAYajHUX CYICTaHIH. Y
ToKy 2012. ronuHe GopaBuo je Ha MHCTUTYTY 3a TepMaiHe U cemapannoHe mporece TexHudKor
VYHuBep3urera y XaMmOypry.

B. IMCEPTALIMJE

OndpameH MarucTapckm paj

,,EKCTpaKIfja eTapcKuX yJba HATKPUTHYHUM YTJbeHHUK(IV)-okcumoM W3 KopeHa OJ10JheHa
(Valeriana officinalis) m mnoga maprapene (Daucus carota) - MareMaTHYKO MOJENIOBame Ha
HUBOY CEKpEeLMOHUX CTPYyKTypa”, YHuBepauTeT y beorpamy, TexHONOIKO-MeTaTypLUIKU
¢akynrer, beorpan, 2006.

OnopameHa JOKTOpPCKa qUcepTanuja

,»DyOpeme OWJBHOT MaTepHjajia TOJ yTUIajeM HaTKpuTH4HOT yribeHuK(IV)-okcuma —
MaTeMaTHYKO MOJIETIOBAbe M ONTHMHU3AIM]ja Tpolieca HATKPUTHYHE €KCTpaKuje”, Y HUBEP3UTET
y beorpany, Texnomomrko-mMeranypurku dakynret, beorpaz, 2010.

B. IEJATOIIKA AKTUBHOCT



Mapko Cramenuh je 610 aHTa)KOBaH 3a JIpKame BexOU u3 crienehux mpeamera: OCHOBU
peakTopckor nmxemeperBa (mkoicke 2006/07 u 2007/08), IlpojekToBambe XEMHUjCKHX peaKTopa
(mkoncke 2006/07 u 2007/08), IlpojekToBame mporeca (mkoicke 2005/06), Ananusza paxa u
MpOjeKTOBame BHIe(ha3HUX XeMH]CKUX peakTopa (mkoscke 2007/08, 1oKTOpcKe CTyaAuje).

Ouena HactaBHe akTuBHocTH — I110
28.12.2015. rox. oap:xao je MpHUCTYITHO MpeaaBame U3 npeameta [Iporpamupame, Koje je
MTO3UTHBHO OLICHHEHO.

I' HAYYHO-UCTPAKUBAYKA JEJATHOCT

Hayuno-uctpaxxuBauku pan Mapka Cramenuha je 3amoueo 2005. romune kaga je Kao
UCTPaXMBad YKJbYUEH y HCTpakuBama Ipojekra Munucrapcrsa. Ox 2006. 1o nanac ap Mapko
Cramenuh je 3amocieH Ha TexHosomko-MeTanypiikoMm ¢dakynrery y beorpaay, u To je Hajupe y
3Bamby UCTpaxkuBauda capagnuka (ox 2006. roauHe), a y 3Bakby HaydHOr capaaHuka je ox 2011.
TOJIUHE.

1. M10 Momnorpadmuje, MoHOrpagcke cTyaAMje, TeMAaTCKH 300pHUIM Mel)yHapoaHor 3Ha4yaja
1.1. M13 IToraas/be y Kibu3u Bogeher mel)ynapoanor 3navaja (M13 =1 x 8 =8):

1.1.1. Irena T. Zizovic, Marko D. Stamenié, Aleksandar M. Orlovi¢ and Dejan U. Skala,
“Supercritical carbon-dioxide extraction of essential oils and mathematical modelling on the
micro-scale”, in “Chemical Engineering Research Trends“; Ed. Leon P. Berton, Nova
Publishers, New York, 2007, ISBN: 978-1-60021-486-8
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-1118864557.html

2. PanoBu o0jaB/beHH y HayYHUM Yaconucuma meljynapoanor 3nayaja — M20

2.1. Paa y BpxyHckom Mmeljynapoanom yaconucy (M21 =17 x 8 = 136)

2.1.1. Bogdanovic, A., Tadic, V., Stamenic, M., Petrovic, S., Skala, D., Supercritical carbon
dioxide extraction of Trigonella foenum-graecum L. seeds: Process optimization using
response surface methodology (2016) Journal of Supercritical Fluids, 107, pp. 44-50,
[F(2014)=2.371, ISSN: 0896-8446.

2.1.2. lIvanovic, J., Knauer, S., Fanovich, A., Milovanovic, S., Stamenic, M., Jaeger, P.,
Zizovic, 1., Eggers, R., Supercritical CO, sorption kinetics and thymol impregnation of
PCL and PCL-HA (2015) Journal of Supercritical Fluids, Article in Press,
IF(2014)=2.371, ISSN: 0896-8446.

2.1.3. Milovanovic, S., Stamenic, M., Markovic, D., Ivanovic, J., Zizovic, 1., Supercritical
impregnation of cellulose acetate with thymol (2015) Journal of Supercritical Fluids, 97,
pp- 107-115, IF(2014)=2.371, ISSN: 0896-8446.

2.1.4.  Stamenic, M., Vulic, J., Djilas, S., Misic, D., Tadic, V., Petrovic, S., Zizovic, I., Free-
radical scavenging activity and antibacterial impact of Greek oregano isolates obtained
by SFE (2014) Food Chemistry, 165, pp. 307-315, IF(2014)=3.391, ISSN: 0308-8146.

2.1.5. lIvanovic, J., Tadic, V., Dimitrijevic, S., Stamenic, M., Petrovic, S., Zizovic, L.,
Antioxidant properties of the anthocyanin-containing ultrasonic extract from blackberry
cultivar "Calanska Bestrna" (2014) Industrial Crops and Products, 53, pp. 274-281,
IF(2014)=2.837, ISSN: 0926-6690.



2.1.10.

2.1.11.

2.1.12.

2.1.13.

2.1.14.

2.1.15.

2.1.16.

2.1.17.

Milovanovic, S., Stamenic, M., Markovic, D., Radetic, M., Zizovic, 1., Solubility of
thymol in supercritical carbon dioxide and its impregnation on cotton gauze (2013)
Journal of Supercritical Fluids, 84, pp. 173-181, TF(2013)=2.571, ISSN: 0896-8446.
Stameni¢, M., Zizovic, I., The mathematics of modelling the supercritical fluid
extraction of essential oils from glandular trichomes (2013) Computers and Chemical
Engineering, 48, pp. 89-95, [F(2013)=2.452, ISSN: 0098-1354.

Zizovic, 1., Ivanovic, J., Misic, D., Stamenic, M., Djordjevic, S., Kukic-Markovic, J.,
Petrovic, S.D., SFE as a superior technique for isolation of extracts with strong
antibacterial activities from lichen Usnea barbata L. (2012) Journal of Supercritical
Fluids, 72, pp. 7-14, [F(2012)=2.732, ISSN: 0896-8446.

Meyer, F., Stamenic, M., Zizovic, 1., Eggers, R., Fixed bed property changes during
scCO2 extraction of natural materials - Experiments and modeling (2012) Journal of
Supercritical Fluids, 72, pp. 140-149, IF(2012)=2.732, ISSN: 0896-8446.

Ivanovic, J., Zizovic, l., Ristic, M., Stamenic, M., Skala, D., The analysis of
simultaneous clove/oregano and clove/thyme supercritical extraction (2011) Journal of
Supercritical Fluids, 55 (3), pp. 983-991, IF(2011)=2.860, ISSN: 0896-8446.

Stamenic, M., Zizovic, 1., Eggers, R., Jaeger, P., Heinrich, H., R¢j, E., Ivanovic, J.,
Skala, D., Swelling of plant material in supercritical carbon dioxide (2010) Journal of
Supercritical Fluids, 52 (1), pp. 125-133, IF(2010)=2.986, ISSN: 0896-8446.

Misi¢, D., Zizovic, 1., Stamenié, M., ASanin, R., Risti¢, M., Petrovié, S.D., Skala, D.,
Antimicrobial activity of celery fruit isolates and SFE process modeling (2008)
Biochemical Engineering Journal, 42 (2), pp. 148-152, 1IF(2008)=1.889, ISSN: 1369-
703X.

Stamenic¢, M., Zizovic, 1., Orlovi¢, A., Skala, D., Mathematical modelling of essential oil
SFE on the micro-scale-Classification of plant material (2008) Journal of Supercritical
Fluids, 46 (3), pp. 285-292, IF(2008)=2.428, ISSN: 0896-8446.

Zizovic, 1., Stamenié¢, M., Ivanovi¢, J., Orlovi¢, A., Risti¢, M., Djordjevi¢, S., Petrovic,
S.D., Skala, D., Supercritical carbon dioxide extraction of sesquiterpenes from valerian
root (2007) Journal of Supercritical Fluids, 43 (2), pp. 249-258, IF(2007)=2.189, ISSN:
0896-8446.

Glisi¢, S.B., Misi¢, D.R., Stamenié¢, M.D., Zizovic, 1.T., ASanin, R.M., Skala, D.U.,
Supercritical carbon dioxide extraction of carrot fruit essential oil: Chemical composition
and antimicrobial activity (2007) Food Chemistry, 105 (1), pp. 346-352, IF(2007)=3.052,
ISSN: 0308-8146.

Zizovic, 1., Stameni¢, M., Orlovi¢, A., Skala, D., Supercritical carbon dioxide extraction
of essential oils from plants with secretory ducts: Mathematical modelling on the micro-
scale (2007) Journal of Supercritical Fluids, 39 (3), pp. 338-346, IF(2007)=2.189, ISSN:
0896-8446.

Zizovic, 1., Stameni¢, M., Orlovi¢, A., Skala, D., Supercritical carbon dioxide essential
oil extraction of Lamiaceae family species: Mathematical modelling on the micro-scale
and process optimization (2005) Chemical Engineering Science, 60 (23), pp. 6747-6756,
IF(2005)=1.735, ISSN: 0009-2509.

2.2. Paa y ucraknyrom meljynapoanom uaconucy (M22 =4 x 5= 20)

2.2.1.

2.2.2.

Ivanovic, J., Meyer, F., Stamenic, M., Jaeger, P., Zizovic, 1., Eggers, R., Pretreatment of
natural materials used for supercritical fluid extraction of commercial
hytopharmaceuticals (2014) Chemical Engineering and Technology, 37 (9), pp. 1606-
1611, IF(2014)=2.442, ISSN: 0930-7516.

Meyer, F., Jaeger, P., Eggers, R., Stamenic, M., Milovanovic, S., Zizovic, 1., Effect of
CO 2 pre-treatment on scCO 2 extraction of natural material (2012) Chemical



Engineering and Processing: Process Intensification, 56, pp. 37-45, IF(2012)=1.950,
ISSN: 0255-2701.

2.2.3. Tadi¢, V., Bojovi¢, D., Arsic, 1., Dordevic, S., Aksentijevic, K., Stameni¢, M., Jankovi¢,
S., Chemical and antimicrobial evaluation of supercritical and conventional Sideritis
scardica Griseb., Lamiaceae extracts (2012) Molecules, 17 (3), pp. 2683-2703,
IF(2012)=2.428, ISSN: 1420-3049.

2.2.4. Sovova, H., Zareviucka, M., Bernasek, P., Stamenié¢, M., Kinetics and specificity of
Lipozyme-catalysed oil hydrolysis in supercritical CO2 (2008) Chemical Engineering
Research and Design, 86 (7), pp. 673-681, IF(2008)=0.989, ISSN: 0263-8762.

2.3. Pan y mehynapognom yaconmcy (M23 =1 x 3 =3)

2.3.1. Stamenic, M., Ivanovic, J., Grujic, S., Milovanovic, S., Zizovic, I., Petrovic, S.,
Comparative analysis of mathematical models for supercritical extraction simulation from
industrially valuable lamiaceae herbs (2014) Canadian Journal of Chemical Engineering, 92
(1), pp. 75-81, IF(2014)=1.231, ISSN: 0008-4034.

3. M30 30opanum Meh)yHAPOIHUX HAYYHUX CKYIIOBA
3.1. Caonmreme ca MelhyHapoaHor ckyna mramnano y neauHu (M33 =18 x 1 =18)

3.1.1.  Zizovi¢ L, Stamenié M., Orlovi¢ A., Skala D., Supercritical carbon dioxide extraction of
essential oils of Lamiaceae family species-Mathematical modelling and optimization. 16"
International Congress of Chemical and Process Engineering - CHISA 2004, Praha,
Czech Republic, Summaries 2, C8.4, 498.

3.1.2. Zizovic 1., Stamenic M., Orlovic A., Skala D., Supercritical carbon dioxide extraction of
essential oils from aromatic and medicinal plants — mathematical modelling and
simulation. 7" World Congress of Chemical Engineering, Glasgow 2005, Scotland, Book
of abstracts, C10-001, 208.

3.1.3. Glisi¢ S., Misi¢ D., Zizovic 1., Stamenié M., ASanin R., Skala D., Carrot fruit essential
oil and supercritical fluid extract — the chemical composition and antimicrobial activity.
4™ AMAPSEEC (Association for Medicinal and Aromatic Plants of South-East European
Countries) Conference, lasi, Romania, 2006,

3.1.4. Stamenic¢ M., Gli$i¢ S., Zizovic I., Orlovi¢ A., Skala D., Supercritical carbon dioxide
extraction of carrot fruit oil — Comparison with hydrodistillation and modelling. 17"
International Congress of Chemical and Process Engineering - CHISA 2006, Praha,
Czech Republic, Summaries 2, P3.052, 487.

3.1.5. Zizovic 1., Stamenic M., Orlovic A., Skala D., Supercritical carbon dioxide extraction of
essential oils and mathematical modelling on the micro-scale — general model. 17"
International Congress of Chemical and Process Engineering - CHISA 2006, Praha,
Czech Republic, Summaries 2, B3.03, 266.

3.1.6. Zizovic 1., Stameni¢ M., Orlovi¢ A., Skala D., Mathematical modelling of essential oil
SFE on the micro-scale — Classification of plant material. 5th International Symposium
on High Pressure Processes Technology and Chemical Engineering, Segovia, Spain,
2007, Book of abstracts pp. 95,

3.1.7. Stamenié¢ M., Zizovi¢ 1., Orlovi¢ A., Skala D., The mathematics of modelling
supercritical fluid extraction of essential oils, 11th European Meeting on Supercritical
Fluids, May 4-7 2008, Barcelona, Spain

3.1.8. Zizovic I, Eggers R., Heinrich H., Jaeger P., Stameni¢ M., Ivanovi¢ J., Skala D.,
Swelling of plant material and SFE process optimization. 11th European Meeting on
Superecritical Fluids, May 4-7 2008, Barcelona, Spain



3.1.10.

3.1.11.

3.1.12.

3.1.13.

3.1.14.

3.1.15.

3.1.16.

3.1.17.

3.1.18.

Zizovic 1., Eggers R., Heinrich H., Jaeger P., Ivanovi¢ J., Stameni¢ M., Skala D.,
Swelling of plant material in supercritical CO, and optimal pre-treatment of herbaceous
matrix in SFE process. 18" International Congress of Chemical and Process Engineering
- CHISA 2008, Praha, Czech Republic, Summaries 2 C5.8, 352

Stameni¢ M., Petrovi¢ D., Ivanovié J., Zizovi¢ 1., Skala D., Modeling of Optimized
Supercritical Carbon Dioxide Extraction of Essential Oils from Hyssop (Hyssop
officinalis), Thyme (Thymus serpullum) and Valerian (Valeriana officinalis). 9th
International Symposium on SuperCritical Fluids 2009, Arcachon, France

Stamenic M., Cvetkovic A., Ivanovic J., Zizovic 1., Supercritical carbon dioxide
extraction of chamomile extracts: modelling and comparison with other methods. GPE-
EPIC 2™ International Congress on Green Process Engineering, 2™ European Process
Intensification Conference, 14-17 june 2009 - Venice (Italy)

Ivanovic J., Zizovic 1., Stamenic M., Skala D., Supercritical CO, extraction of oregano
and clove buds-synergistic kinetic effect and chemical composition. The 12th European
Meeting on Supercritical Fluids, Graz, Austria 2010 (ISBN 978-2905267-72-6)
Stamenic M., Zizovic 1., Eggers R., Jaeger P., Roj E., Skala D., Supercritical carbon
dioxide extraction of hop pellets* The 12th European Meeting on Supercritical Fluids,
Graz, Austria 2010 (ISBN 978-2905267-72-6)

Meyer F., Jaeger P., Eggers R., Stamenic M., Milanovic S., Zizovic L., Effect of CO, Pre-
Treatment on scCO, Extraction of Natural Material. The 13th European Meeting on
Supercritical Fluids, 9th-12th October, 2011 Hague

Misic D., Zizovic 1., Ivanovic J., Stamenic M., Petrovic S., Screening of antibacterial
activity of celery and parsley fruit extracts obtained by supercritical fluid extraction,
Abstract book of the 6th Central European Congress on Food, Novi Sad 2012, Serbia,
p-101

Zizovic 1., Stamenic M., Ivanovic J., Misic D., Ristic M., Petrovic S., International
Congress of Chemical and Process Engineering CHISA, Prague, Czech Republic, 25-29™"
of August, 2012, P5.45

Meyer F., Jaeger P. T., Eggers R., Stamenic M., Zizovic 1., Modeling of supercritical
fluid extractions from rapeseed under consideration of change of fixed bed properties.
20" International Congress of Chemical and Process Engineering CHISA, Prague, Czech
Republic, 25-29" of August, 2012, P5.43

Markovié D., Milovanovi¢ S., Stamenié¢ M., Joki¢ B., Zizovi¢ L., Radeti¢ M., The
impregnation of corona activated polypropylene non-woven fabric with thymol in
supercritical carbon dioxide. 27th Sommer School and International Symposium on the
Physics of lonized Gases, SPIG 2014, August 26-29, 2014, Belgrade, Serbia, Contributed
papers 419-422

4. M50 Yaconncu HANMOHATHOT 3HAYaja

4.1. Pan y Bonehem HanuoHnajaHom yaconucy (M51 =1 x 2 =2)
4.1.1. S. Milojevi¢, M. Djurovi¢ - Petrovi¢, D. Radosavljevi¢, S. Glisi¢, M. Stamenié, Using
geothermal water for greenhouse heating, Thermal science 10 (2006) 205-209, IF(2006)= -,
ISSN: 0354-9836.

5. M60 360pHuH CKYIIOBa HAIMOHAJIHOT 3HAYaja

5.1. Caonmmreme ca CKyna HAlMOHAJTHOT 3HAYaja mTaMnano y uzsony (M64 =1 x 0,2 =0,2)
5.1.1. Stameni¢ M., Zizovi¢ L., Skala D., Bubrenje hmelja u natkriti¢cnom ugljen dioksidu.
VIII Simpozijum savremene tehnologije i privredni razvoj, Leskovac, 2009. Knjiga
apstrakata str 40.



6. M70 JMCEPTAIIMJE U TE3E

6.1. M71 OnopameHna J0OKTOPCKA JucepTanuja
6.1.1. M. Cramenuh: ,byOpeme OMJBHOI MaTepHjajia IIOJ YTHUIAjeM HATKPUTHYHOT
yribeHuK(IV)—oKkcuna — MaTeMaTHYKO MOJENOBame W ONTHMHU3ALHMja MPOLeca HAaTKPUTHYHE
excTpakiuje”’, YHuepauter y beorpany, TexHonomko-meranypuiku dakynrer, Beorpan,
2010.

6.2. M72 Ondpamena Marucrapcka resa

6.2.1. M. Cramenuh: ,,EkcTpakiiyja eTapckux yJba HATKPUTHYHUM yribeHUK(IV)-okcnaom u3
KopeHa ozosbeHa (Valeriana officinalis) u moaa maprapene (Daucus carota) - MaTeMaTHYKO
MO/JICJIOBa-E¢ Ha HUBOY CEKPELMOHUX CTPYKTypa”, YHuBep3utetT y beorpany, TexHomomko-
MeTanypuiku ¢akynret, beorpaa, 2006.

7. M80 TexHu4ka M pa3BojHa peliemba
7.1. M82 — nunayctpujcku npororun (M82 =1 x 6 = 6)

7.1.1.  ,TexHONnOWIKM  TOCTyHmaK  [goOMjakba  HM30MEPH30BAHOT  EKCTpakTa  XMeJba
(XymynycnynynycJl.) 3a npumeny y papmaneyrckum popmynanujama‘, 2014.

Ayropu: [Ip Upena XKXwxosuh, dp/lyman Mummh, dp Wsana Apcuh, dp Bama Tanmuh, Hdp
Cno6onan Ilerposuh, p Mapko Cramenuh, [p Jacna MBanosuh, Ctoja Munosanosuh, Jenena
AmanuH, Dorota Kostrzewa, [Ip Agnieszka Dobrzynska—Inger u JIp Edward Roj. [Ipuxsaheno
0]l CTpaHe MaTH4HOT Hay4yHOT 07100pa 3a MaTepHjaie U XxeMHjcke TexHojoruje 25.03.2015.

7.2. M83— HOBO J1a00PaTOPHjCKO MOCTPOjeH-e, HOBY TEXHOJIOMKH nocrynmak (M83 =1 x 4 =
4)

7.2.1. ,,JJabopaTopujcku TEXHOJOMIKHA MOCTYIAK 0OHjamka eKCTpaKTa U3 Iuioaa menepa (Anuym
IpaBEOJICHC) 3a IPUMEHY y MpexpaMOeHoj nHIycTpuju‘, 2012.

Ayrtopu: Hpena Xwxouh, Mapko Cramenuh, Jyman Mwummh, JakoB Hwumasuh, Jacha
Neanoruh, Ctoja MunoBanoBuh u Crno6onan Ilerposuh.

7.3 M84 - butHo no6os/pman nocrojehn mpousBoa nimM TexHosgoruja (Ha JadopaTopujcKoOM
HUBOY) M84 =1 x3=3)

7.3.1. ,JlabopaTopujcKi TEXHOJIONIKK TIOCTyNak no0ujama ekcTpakra u3 kynuHe (PyOyc
(dhpyrumocyc) 3a npuMeHy y npexpambenoj naayctpuju, 2012.

Aytopu: Upena Kwxosuh, Jacha MBanosuh, Cy3ana Jlumutpujesuh-bpankosuh, Bama Tanuh,
Mapxko Cramennh u Cinobonan [lerposuh.

8. ITaTtenTn
8.1. M92 — Peanm3zoBanu natent (M92 =1 x 8§ =8)

8.1.1. IlaTenT I1-2011/0586, ox 28.12.2011. rogune (Pememe o npu3HaToM nateHty: 990 6poj
2015/9150-11-2011/0586; 24.09.2015.)

Ha3uB mponanacka: ®Papmaneyrcka KOMIO3WIMja Ha 0a3W JIEKOBUTOT Ousba 3a MPHUMEHY Y
XYMaHO] W BETEPUHAPCKO] METULINHU



IMaTenT ynucan y Perucrap narenara 3aBona 3a HHTEIEKTyaIHy CBOjUHY O0poj 54162. ITomamnu
0 TPU3HATOM TIPaBY W MPBU MAaTEHTHU 3aXTEB 00jaBJbCHH Y ,,] TACHUKY WHTEIIEKTyallHE CBOjUHE"
opoj 6/2015.

Hocuouu martenta: YuuBepsuteT y beorpamy, Crymentrcku tpr 1, 11000 beorpan, PC u
Exonomckn wuHCTHTYT, Kpaska Mmtana 16, 11000 beorpan, PC

[ponanazauu: XKmxosuh Upena, [lerposuh Cnobonan, Cramenuh Mapko, Banosuh JacHa,
Munosanosuh Croja, Mummh [ymran, AkcentujeBuh Kcennja, Joanosuh Cnobomanka, Apcuh
Wrana,Tanuh Bama, Dophesuh Coduja, Kyruh Ana, Auranun Jenena u Pymanh-Anruh
Hymaska.

9. Hayuyna capaama u capaama ca npuspenom — M100

9.1. Yuenrthe y mel)ynapoanom nayunom npojexkry (M104 =5 x 2 =10)

9.1.1. E!3490 HEALTHFOOD, EUREKA projekat, 2008-2010, ,,Functional food ingridients
from plant products*.

9.1.2. E! 6240 PLANTCOSMEHEL, EUREKA projekat, 2010-2012, ,,.Development of new
products from plant material for health improvement and cosmetics*.

9.1.3. Bilateralni DAAD projekat TMF- Hamburg University of Technology 2011- 2012
»Systematic pretreatment of natural materials for optimal release of active components in
the process of supercritical fluid*.

9.1.4. Bilateralni DAAD projekat TMF —Masinski fakultet, Univerzitet u Bohumu 2015-2016
,»Novel experimental techniques for measuring thermodinamic properties of polymers
under high pressure®.

9.1.5. Bilateralni projekat TMF — TAMUQ Katar 2015-2017 ,,Modelovanje, optimizacija i
dinamicka analiza reaktora sa pakovanim sloje i mili-strukturnih reaktora za Fischer-
Tropsch sintezu*.

9.2. Yueurhe y npojekTuma ¢puHAHCHPAHUM O] CTPaHe HajJIeskHOT MUHUCTAPCTBA

M105=2x1=2)

9.2.1. Izolacija, karakterizacija, bioloska aktivnost i transformacija prirodnih organskih
jedinjenja dobijenih natkriti¢cnom ekstrakcijom, ON 142073, 2006-2010.

9.2.2. Funkcionalni fizioloski aktivni biljni materijali sa dodatom vredno$¢u za primenu u
farmaceutskoj i prehrambenoj industriji, I11 45017, 2011-2016.

ITPUKA3 PAIOBA

HayuHno-uctpaxuBauku pajn Jp. Mapka Cramenunha ce MOXe CBPCTAaTH y YKy HaydHy 0OJact
XEMH]jCKO HHXXEeHepcTBO. KOHKpeTHO, peaMeT HaydHO-HCTpakuBadKor paga Mapka Cramennha
Cy NpoLEecH NOA BUCOKMM HPUTHCLUUMA, HATKPUTHYHH (UIyHOH, MaTEMAaTHYKO MOJICIIOBAHE
mpolieca cemapanyje MOJA BHCOKMM IPHUTUCIKMMA, ONTHMHUMH3AlLlMja Tpoleca cenapaiuje u
WUMIIpETHAIH]j€ TI0A BUCOKUM MPUTUCIAMA.

Jeman Opoj pamoBa ce 0aBW aHANHM30M M MaTEeMAaTHYKAM MOEIIOBAmEM MpoIleca HATKPUTHIHE
eKCTpakKIyje, a 3aTUM M aHAJM30M IIPEHOCa Mace y IMaKOBAaHOM CJIOjy HAa BUCOKUM IIPUTHUCIHMA
(panoBu 2.1.1., 2.1.7., 2.1.13, 2.1.14, 2.1.16, 2.1.17). Y pamoBuma Cy IaTH U HOBH MOJICIH 3a
MpoIleC HATKPUTUYIHE EKCTPaKIHje KOju KOMOWHYje 3Hama n3 obmactu (usmonoruje Onspbaka u
XEMH]CKOT WHXKEHEPCTBa, YUMe je OMOryheH neTajhaH yBWZ y (peHOMeHe mpeHoca Mace y
MaKOBaHOM CJIOjy TOKOM eKcTpakuuje. Kao Bapujanmje reHepasHOr MOJeNna pa3BHjeHa Cy Tpu
MaTeMaTHYKd MOJeNa 3a CHMYyJalWjy Ipolieca HATKPUTUYHE EKCTPAKIHje E€TapCKUX yJba M3
OMJBLHOT MaTepHjaa.



Y pamosuma 2.1.2, 2.1.3, 2.1.6 nmpukasana je onTUMHU3aIH]ja IPOTieca UMIIPETHAITH]e 10T BUCOKUM
MPUTHCIIUMA, ¥ OHU Cy MocBeheHn cy MoauduKayjaMa 1 UMIpErHalyjaMma YBpCTHX MaTepyjana
AKTUBHUM CYIICTaHI[aMa NMPUMEHOM HATKpUTHYHUX Quiynna. Takohe, Mapko Cramenuh ce y
panoBrMa 0aBU M ONTHMHU3AIU]H MPOIleca HATKPUTHUYHE EKCTPaKIMje ca acleKTa mpeATpeTMaHa
owpHE cupoBuHe (2.1.11)

Hutupanoct pamora npema Scopus-y, Ha qad 10.11.2015, 6e3 ayrorurara je 200.
4. PAY OKBUPY AKAJJEMCKE U APYUIITBEHE 3AJEJJHULIE
1. AkTuBHOCT Ha DaKyJ/TeTy U YHuBep3uTeTy — 310

1.1. Yuemhe y paxy opranzannonux jenununa gpaxynarera (313 =4 x 1.5=6)
Unan Komucuje 3a nonuc Karenpe 3a OXT (2012/13, 2013/14, 2014/15, 2015/16)

2. Ypehusame yaconuca u penensuje - 350
2.1. Peuensent y yaconucy kareropuje M20 (357 =3 x 0,5 =1,5)

Arabian Journal of Chemistry (2014) — 1 myT
Journal of the Taiwan Institute of Chemical Engineers (2014) — 1 myt
Journal of Essential Oil Bearing Plants (2011) — 1 iyt

3. Harpa)]e U NMpU3Hamba 3a I/IHOBaIII/Ije H TEXHUYKA peIChba HA HAIIHOHATHOM HUBOY —
373

3.1. Srebrna medalja sa likom Nikole Tesle na medunarodnoj izlozbi ’’Pronalazastvo
Beograd 2012’ za pronalazak: Farmaceutska kompozicija na bazi lekovitog bilja za primenu u
humanoj i veterinarskoj medicini. Pronalazaci: Zizovié L, Petrovié¢ S., Stamenié¢ M., Ivanovié J.,
Milovanovi¢ S., Misi¢ D., Aksentijevi¢ K., Jovanovi¢ S., Arsi¢ 1., Tadi¢ V., Pordevi¢ S., Zugié
A., ASanin J. i Runjaji¢-Anti¢ D.

Pe3uMe mo WHAUKATOpPHMA HAay4YHe, CTPYYHe M HACTABHUYKE KOMIIETEHTHOCTH W
YCHENTHOCTH, KA0 U Paja y akaJeMcKOj ¥ IIHUPOj 3ajeTHUIH 32 U300p y 10LeHTA:

Ilegaromka aKTHBHOCT:

e Ouena HacTaBHe akTuBHOCTH: II10 > 4 (ocTBapeHO: MO3UTHUBHO OLEEHEHO IMPUCTYITHO
npeaaBame)

Hay4Ho-ucTpa:kuBaYKu U CTPYYHH paj:

M10 + M20 + M40 + M50 + M80 + M90 + M100 > 18 (octBapero 197)
Bpoj panoBa u3 kateropuje M21, M22, M23, M24 > 5 (ocTBapeHo 22)
M21 + M22 > 5 (octBapeHo 156)

PagoBu y uaconucuma o HanroHaHOT 3Hadaja: M50 > 1 (octBapeHo 2)
Yyemrhe Ha HayuHuM ckynoBuma: M30 + M60 > 1 (ocTBapeno 18,2)
Onopamena qoktopcka qucepranuja: M70 > 6 (ocTBapeHo 6)

Pan y akagemMckoj M ApYIITBEHOj 3ajeTHULM:

e 310+ 350+ 360+ 370> 1 (ocTBapeHo 7,5)



3. Jip Mupko Ctujenosuh

A. BUOTPA®CKH ITIOJAIA

Mupxko (3opan) Ctujenouh, pohen je 26. cenremOpa 1975. rogune y beorpamy. OcHOBHY 1

cpenmy mkony (V Oeorpaacka TUMaH3Wja, NPUPOTHO-MATEMAaTHYKH CMEp) je 3aBpIINO Y
beorpamy. [duminommpao je 2001. rommae Ha TeXHOIOIIKO-METATypPIIKOM (GaKylITeTy,
YHuBep3ureTra y beorpamy: oIceK 3a XEMHjCKO HHXEHEPCTBO Ca IIPOCEYHOM OIleHOM 8,73,
0I0paHMBIIM JUIZIOMCKH paj paj Mo Ha3uBoM: ,,lIpumeHa HenmuHeapHOT (PEKBEHTHOT OJ3UBa
Ha WCIUTHBAaWmE IpEeHoca Mace y MeMmOpaHCKuM cucrtemuma’ ca oueHoM 10. Ymucao je
MOCIEAMIIOMCKE cTyauje Ha uctoM dakyntety 2001. roguHe M MOJOXKHO CBe MpeaBul)eHe
ucnure ca cpeamoM oneHoM 10. Ha TexHomomko-metanypukom ¢akyntetry y beorpamy 2006.
roAWHe, OJOpaHHWO je Marucrapcky Te3y TIoA HacjIoBOM: ,,MojeloBame Ipoleca
XOMOTIOJIMMEpH3aliije TUMETHI-UTAKOHATa MEXaHU3MOM CJIOOOJHUX pajauKaia ~’, a JTOKTOPCKY
JIMCepTalyjy 1Mo Ha3uBoM: ,,MonenoBame u Exeprercka Ontumusanuja [Ipoueca Katanutuakor
Pedopmunra bensuna” oxbpanuo je Ha TexHomomko-meratypukoM Qaxynrery, Ha Kareapu 3a
xeMujcko umxumepcTBo 2010. roguHe W THME CTEKao THTYJIYy AOKTOpa TEXHHYKHX HayKa 3a
XEMUjy U XEMH]jCKY TEXHOJIOTH]Y.
Y TOKy CBOr HayYHO-UCTPaKMBAuKOI paja CTULAO0 je MCKycTBa paiehu Ha HEKOJIHMKO
YHHMBE3UTETa U MHCTUTYTa y nHocTpaHcTBy. On 2007. no 2014. roaune, paguo je na Tekac A&M
Vuaueepmzery y Karapy. ToxoMm oBor mepuojia y HaBelleHOj MHCTUTYIHMjH y4YeCTBOBAO je Y
MEeIaromKuM aKTHBHOCTHMAa W HCTpaxkuBamuma. OcrtaBapuo je capanmy ca ,lleHTpoM 3a
UctpaxxuBawe un Texuomorujy“, ComyH, I'puka n Axamemujom Hayka Yemke PemyOmnmke —
WuctutyT 3a ¢usuky Mmatepujana y BpHy y okBupy OunarepanHe capajme Ha MpPOjeKTy:
,HCTpaxkuBame U pazBoj (QYHKIMOHAIHUX HaHOMAaTepHjaja 3a pa3inuurte npuMmene”. Peszynrar
capanme oriena ce y Behem Opojy myOnmkoBaHux pagosa. Takohe, mp Mupko CrujenoBuh Buie
nyta HarpahuBaH 3a HaydHoO-HMcTpakuBauku pan. Ilopen wuctpaxkuBauxor pama [p. Mupko
Crujenopuh je y4ecTBOBAO y BHIIIE MHIYCTPH]CKUX MIPOjeKaTa.

TpenytHo je 3amocneH Ha HWHctuTyTy 3a Xemwmjy, Texuomormjy m Metamyprujy,
VYuusep3urera y beorpany kao ucrpaxuBay Ha NpojekTy MHUHHCTapCTBa 3a NPOCBETY, HAYKY U
TEXHOJIOIIKH Pa3Boj, Y 3Barby BHUILIN HAYYHH CApaJHUK.

Mupko CrujenoBuh uMa MCKYCTBO y pajay ca BEIMKUM OpojeM mporpaMa M HMpOrpaMCKUX
maketa: FORTRAN, Matlab, C+, Wolfram Mathematica, Mathcad, GAMS, LINGO, What’s the
Best, IBM Cplex, gProms, Aspen Custom Modeler, Aspen Plus, Hysys, SimSci PRO II, Promax
BRE, WinSim Design II, KBC PetroSIM, Honeywell UniSim, ProSim, ANSYS Fluent, Comsol
Multiphysics, ProSim Simulis Thermodynamics, KBC MultiFlash, HTRI, Aspen HTFS, Sci Sim
HEXTRAN.

On crpanux jesuka, Mupko CrujernoBuli TEYHO TOBOPU CHIJICCKH je3UK M 3HA OCHOBE
HEMAJKOT 1 (hPaHITyCKOT.

b. IMCEPTAIIMJE

OnopameH MarucTapcKu paj
,MozenoBame Iporeca XOMOIOJIMMEPU3aLNj€ AUMETUI-UTAKOHATa MEXaHU3MOM CII000IHUX
panukana”, YauBep3uteT y beorpany, TexHomnomko-metanypuku ¢akynret, beorpaa, 2006.

OnopameHa NOKTOpPCKa AMcepTaALMja
,MoenoBame 1 eHepreTcKa ONTUMHU3aLFja Mpolieca KaTaIuTHIKOT pehopMuHra GeH3uHa”,

VYuusepsuret y beorpany, Texnonomko-meranypuku ¢akynret, beorpaa, 2010.

B. IEJATOIIKA AKTUBHOCT



Mupxko CrujenoBuh je y nepuony ox mwk. 2007/2009. roz. ydyecTBoBao y u3Boljemy HacTaBe Ha
KaTeIpH 32 XeMH]jCKO HHXKemepcTBO Tekcac A&M, Yuusepsurerta, Jloxa, Karap, na
npeaMeruma: Hymepuuka aHaau3za y XeMjCKOM HHKEHEpCTBY; EKOHOMEKA, MHTErpalfja u
cumyJianuja mporeca; [IpojekroBame npoueca; JluHaMuka U ynpasibame nporecuMa; Kunernka
xemujckux peakuyja; [Ipenoc Tomnore. Mupko Crujenosuh je y nepuony 2001/2002. roguna
panno Kao acHCTEHT y HacTaBu Ha npeaMeTrma Ommira xemuja u Mabopmarnka, Ha
MeaunuHCKoM dakyntety y @oun, Penmy6mmka Cpricka, bocna u Xeprierosuaa

Ha Texnonomko-metanypmikom (akynreTy y Toky mkosncke 2011/2012 rogune je yuecTBoBao y
HacTaBW Ha npeaMeTHMa EHepreTcka MHTerpanyja npoueca Ha MacTep CTyAaujama u Buim xypc
TEPMOJIMHAMUKE Ha JOKTOPCKUM CTY/HjaMa.

Ouena HactaBHe akTuBHOCTH — I110
28.12.2015. roa. oap:kao je MPUCTYIIHO NpeaBame 13 npeaMera [Iporpamuparme, Koje je
MTO3UTHUBHO OICHHEHO.

MenTopcTBo - 1140

VYuenthe y komucujama 3a on0opaHy nokTopckux te3a (I142 =2 x 2 =4)

1. Byxk Cnacojesuh, ,,TepMoqrHaAMUUKa aHAIN3a U MOJICIIOBAE MPOLECa YKIAmhaha YTIJbeH
— IMOKCHAA U3 IUMHHX racoBa‘, TexXHONOmKO-MeTaTypIIKy GpaKynTeT, Y HUBEP3HUTET Y
beorpany, 2014.

2. Hukona I'po3aanuh, ,,EkcriepuMeHTAIHO O/ipehUBatbe H MOICIIOBAbE PABHOTEKE
TEYHOCT-TEYHOCT BEIICKOMIIOHEHTHUX CHUCTEMa 3eJIeHUX pacTBapaya““, TexHOIOMmKo-
MeTanypiiku (hakynTeT, Y HuBep3uTeT y beorpany, 2014.

I'. HAYYHO-UCTPAKUBAYKA JEJATHOCT
Hayuno-uctpaxupauku pax Mupka Crujenopuha je 3amodeo 2005. roa. kaia je ka0 UCTpakuBay
YKJbYYEH y UCTpaKuBamba npojekra Munucrapersa. Y nepuoxny 2007. no 2014. ronune M.
Crujenopuh je OHO 3aMOC/IEH ¥ YUY€CTBOBAO Y UCTPaKMBabUMa Ha KATSIPH 38 XEMH]CKO
nmKemepcTBO Tekcac A&M Yuusepsurera, Jloxa, Karap Ox 2014. no manac ap Mupko
CrujenoBuh je 3anocien Ha Muctutyty 3a Xemujy, Texnonorujy u Meranyprujy, Y HUBEp3UTET
y beorpany, y 3Bamy BUILIM HayYHH CapaHUK.

1. M10 Monorpadmuje, MoHorpadcke cTyamje, TeMaTcKu 300pHuLIM Mel)yHapoaHor 3Ha4aja

1.1. Iloraas/be y kbu3u Meljynapoanor 3navaja (M14 =1 x 4 =4):
1.2.1. Aleksandar Gruji¢, Mirko Stijepovic¢, Jasna Staji¢-Tro$i¢, Jasmina Stevanovi¢ and
Radoslav Aleksi¢, Magnetic and Dynamic Mechanical Properties of Nd-Fe-B Composite
Materials with Polymer Matrix in: John Cuppoletti (Eds.), Metal, Ceramic and Polymeric
Composite for Various Uses, InTech, Croatia, 2011, pp. 505-524.
http://www.intechopen.com/articles/show/title/magnetic-and-dynamic-mechanicalproperties-
of-nd-fe-b-composite-materials-with-polymer-matrix

2. PajnoBu o0jaB/beHM y HAyYHUM Yaconucuma melynapoanor snauaja — M20

2.1. Pag y BpxyHckom Meljynapoanom yaconucy (M21 =12 x 8 = 96)
2.1.1. Paschalia Mavroua, Athanasios 1. Papadopoulos, Mirkoe Z. Stijepovic, Panos Seferlis,
Patrick Linke, Spyros Voutetakis, Novel and conventional working fluid mixtures for solar
Rankine cycles: Performance assessment and multi-criteria selection, Applied Thermal
Engineering, 75 (2015) 384-396, IF(2014)=2.739, ISSN: 1359-4311.



2.1.2. Mirko Z. Stijepovic, Athanasios 1. Papadopoulos, Patrick Linke, Aleksandar S.
Grujic, Panos Seferlis: An exergy composite curves approach for the design of optimum
multipressure organic Rankine cycle processes, Energy, 69 (2014) 285-298, 1F(2014)=4.844,
ISSN: 0360-5442.

2.1.3. Athanasios I. Papadopoulos, Mirko Stijepovic, Patrick Linke, Panos Seferlis and
Spyros Voutetakis, Toward Optimum Working Fluid Mixtures for Organic Rankine Cycles
using Molecular Design and Sensitivity Analysis, Industrial and Engineering Chemistry
Research, 52 (34) (2013) 1211612133, IF(2013)=2.235, ISSN: 0888-5885.

2.1.4. Vladimir Z. Stijepovic, Patrick Linke, Mirko Z. Stijepovic, Mirjana Lj. Kijev€anin,
Slobodan Serbanovi¢, Targeting and design of industrial zone waste heat reuse for combined
heat and power generation. Energy, 47 (1) (2012) 302-313, IF(2012)=3.651, ISSN: 0360-
5442.

2.1.5. V. Stijepovic., P. Linke, S. Alnouri, M.L. Kijevcanin, A.S. Grujic, M. Stijepovic,
Toward Enhanced Hydrogen Production in a Catalytic Naphtha Reforming Process,
International Journal of Hydrogen Energy, 37(16) (2012) 11772-11784, IF(2011)=4.054,
ISSN: 0360-3199.
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INPUKA3 PAIOBA

HcrpaxkuBama ap Mupka CtujenoBruha MOTY Aa ce TOABEAY IMOJ YKy HAy9IHY 00JacT XEMH)CKO
WHKEHEepCTBO. HayyHO HCTpaXMBayKd pajx yCMEpeH je Yy HEKOJIMKO O0JacTH: MaTeMaTH4KO
MOJCJIOBae, CHMYyJIalldja W ONTHUMH3alldja Iporeca, Kopuimheme OOHOBJBHBHX TEPMHYKHX
M3BOpA CHEPTHje 3a MPOM3BOMBY CIEKTPUIHE eHEpruje, yHanmpeheme enepreTcke epuracHOCTH
WHIYCTPUjCKUX MTOCTPOjCHha KPO3 EHEPreTCKY HHTETPALjy, MaTeMaTHUIKO MOJICIOBAE.

VY rpynu pagosa 2.1.1,2.1.2,2.1.3, 2.1.6, 2.1.11, pa3maTpaHa je IpoU3BOAK-a €JICKTPHUIHE
€Hepruje u3 0OHOB/BUBUX TOIIOTHUX M3BOpa. Y pajJoBHMAa je MMpHKa3aHa HOBA METOJ1a Koja
ayToMaTcku onpelyje ontumManHu pagHu (IyuI U MpoLecHe napaMeTpe 3a cueuupuiIupanu
W3BOP TOIUIOTE. Y OBOj METOAM KOMOMHOBAHO j€ HYMEPUYKO T'€HEpUCAhE MOJIEKYIa ca
TeXHHKaMa ONTHMHU3AIIM]e Tpolieca 3a oapehupame pagHor Giiyuaa v IpoIeCHUX mapaMeTpa
mporieca. Y pagosuma 2.1.4 u 2.1.8 uctpaxupama Cy 00yXBaTuia pa3Boj METOJIC 3a CHEPIeTCKY
WHTETPaLHjy HHAYCTPH]CKHX KOMIUIEKCA Y LIMJbY CTBapama MHIYCTPHjCKUX 30HA YUCTHjE
MIPOU3BOHE.

VY rpynu pagosa 2.1.5,2.1.9,2.1.10, 2.1.12, pazmarpaHo je MaTeMaTHYKO MOJICIIOBAbE,
CHUMYyJallfja ¥ ONTHMHU3AIMja IpoLeca. Yka 00JacT HCTpaXHBamka YCMEPEHa je Ka Pa3Bojy
METO/Ia 33 MHTETPaIlyjy Mpolleca Koje Cy 3aHOBaHE HA HYMEPUYIKUM ONTHMU3AIIOHUM METO/1aMa.
PasBujena je HyMepruka METO/Ia 3a MPOjEeKTOBahE M ONITUMHU3AIIN]Y XETEPOTreHO KaTaIn30BaHUX
PEaKTOPCKUX CHUCTEMA.

VY papoBuma 2.1.7,2.2.1,2.2.2,2.3.1, 2.3.2, pa3BujeHH Cy U IPUMEHEHA MaTEMaTHUKH MOJICIH 32
WUCIIMTUBAakEe M IMpeaBuhame IOHAlIaka KOMIIO3UTHHUX MaTepHjaja y IHJbY TPOU3BOJIHE
MeMOpaHa Koje ce KOpHCTe Yy CHUCTeMUMa MpeuuninhaBama BoOJe M TracoBa. MarTeMaTH4Ko
MOJIETIOBake¢ JIMHAMUYKO-MEXaHUYKHX OCOOMHAa MaTepujaia omoryhaBa ma ce TpeaBHuae
KapaKTEepPUCTHKE KOMIIO3UTHUX MaTpHhjaia, Ka0 M CacTaB KOMITO3UTA 32 €KCTPEMHE BPEIHOCTH
JTUHAMHUYKO-MEXaHUYKHX CBOjCTaBa MaTepujaa.

Hutupanoct pamoBa npema Scopus-y, Ha qad 10.11.2015, 6e3 ayromurara je 255.
4. PAJY OKBUPY AKAJEMCKE U JPYIITBEHE 3AJEJHULIE
1. YpehuBame yaconuca u penensuje - 350

1.1. Penenzent y yaconucy kareropuje M20 (357 =8 x 0,5 =4)
International Journal of Hydrogen Energy (2010) — 2 myTa,
Chemical Engineering and Processing (2011) — 1 nyT,,

Energy & Fuels (2012) — 1 mmyT,

Sustainable Technologies, Systems & Policies, (2011) — 1 myT,
Industrial & Engineering Chemistry Research (2011) — 1 myT,
Applied Energy (2011) — 1 myT,

Hemijska industrija (2013) — 1 myT,

2. Harpaje u npu3Hama

2.1. Harpane u npu3Hama 3a JONPHHOC HAYIH HA HAIHOHAJIHOM W IPaJCKOM HMBOY —
372

2.1.1. Harpana [Ipuspentne Komope beorpana 3a HajOo0OsbY JOKTOPCKY AUCEPTALIU]Y Y
00acTH TeXHUYKUXX Hayka 3a 2010.



Pesume mo uHAMKATOpPMMa HAay4yHe, CTPYYHe M HACTABHHYKE KOMIETEHTHOCTH H
YCHEIIHOCTH, Ka0 M paja y aKkaJeMCKOj M IIUPOj 3ajeTHUIH 3a U300p y IOLEHTA:

Ilenaromka aKkTUBHOCT:

e Onena HactaBHe akTuBHOCTH: I110 > 4 (ocTBapeHO: MO3UTHUBHO OLEHEHO MPHUCTYITHO
npeaaBame)

Hay4Ho-ucTpa:kuBa4YKu U CTPYYHH Paja:

M10 + M20 + M40 + M50 + M80 + M90 + M100 > 18 (octBapeno 151)
Bpoj pagoBa u3 kateropuje M21, M22, M23, M24 > 5 (octBapeno 16)
M21 + M22 > 5 (octBapeno 102)

PagoBu y yaconucuma ox HauroHanHOr 3Hadaja: M50 > 1 (octBapeno 9)
VYyemrhe Ha HayuHuM ckynoBuMa: M30 + M60 > 1 (octBapeno 21.2)
Onb6pamena gokropcka aucepranuja: M70 > 6 (octBapeHo 6)

Pan y akageMcKoj ¥ IpYIUTBEHOj 3ajeTHUIIN:

e 310+ 350+ 360+ 370> 1 (ocTBapeHo 7)

E. 3AK/bYYIIN U IPEITIOPYKE KOMUCHUJE

Hakown miTo je nerassHO Mpoydmiia JOKYMEHTAIN]y PHjaBheHUX KaHaunata, Komucuja je
KOHCTATOBAJIa J]a CBa TPY NPHjaBJbeHa KaHIUaTa UCIyHaBajy yCIOBE KOHKYpCa.

Ha ocHOBy nperienane JOKyMeHTalWje U U3JI0)KEHHUX MOaTaKa O HACTAaBHOM, Hay4HO-
UCTPaXMBAYKOM M CTPYYHOM pajy KaHnunara, Komucuja onemyje 1a cy cBa TpH pHjaBJbeHa
KaHAWJaTa OCTBapHiia H3y3eTHE Pe3yNTare y J0CaJallhbeM pay.

Nako je kannuaar ap Bepuma Bophesuh koayrop Beher Opoja HaydHHX pajoBa y OTHOCY Ha
Jpyra JBa KaHAMJaTa, HAYYHU U CTpy4YHHM omyc ap Bepuue Hophesuh je nperexno n3 obmacti
OMOTEXHOJIOTH]j€e, IpeXpaMOeHOT HHKEHEPCTBA, U JJOHEKIe (papMalleyTCKOT HHKEHEPCTBa, U
HUCY Be3aHe 3a M000/1acT XEMHjCKOT HHXCEHEPCTBA 32 KOjy je pacnucaH KoHKypc. Ca apyre
CTpaHe, HAyYHO-UCTPAXUBAYKH M CTPYUHH OITyc KaHauaara 1ap Mapka Cramenuha, TUTII. HHX.
TexHoJoruje U Ap Mupka CrujenoBuha, qUI. HHX. TEXHOJOTHje TOTBPlYjy Aa OBU KaHAUAATH
nmajy Behe HCKYCTBO M CKJIOHOCTH Ka HAyYHO-UCTPAXKMBAUYKOM pajay U M3BOhewY HacTaBe W3
MOZ00IaCTH XEMH]jCKOT HH)KEEEPCTBA BE3aHy 3a MPOTpaMHpame U MPHUMEHY HyMEpHYKUX METO/a
Yy XEMHjCKOM HHXEHEPCTBY 3a KOjy j€ KOHKYPC pacIicaH.

CBU KaHIUAATH Cy y CBOM J0CAIAIIHEM paly UMalld HCKYCTBO y MEAaromiKoj 1eIaTHOCTH.
Kangunatu np Bepuua Hophesuh u ap Mapko Ctamenuh cy ygecTBoBanu y n3Bolermby HacCTaBe
Ha J[Ba OJJHOCHO YETHPH TpeaMeTa Ha TeXHOIOMKo-MeTamypIkoM Gakynrtety y beorpamy, ok
je xanmgmmat ap Mupko CtujenoBuh ydecTBOBao y W3BOheHYy HacTaBe Ha IIECT KypceBa Ha
VYHuBep3uretry y Jloxy Ha €HIJIECKOM je3UKy, ABa MpeaMeTa Ha MeIUIMHCKOM (QaKynTeTy y
®oum, Kao U jeTHOM IIPEeIMETY Ha MacTep U jeTHOM Ha JTOKTOPCKUM CTyAHMjaMa Ha TeXHOIOMIKO-
MeTanypuikoM (akynrery y beorpany. Tpeba ncrahn na cy aBa npenMera kanaugara ap Mupka
CrujenoBuha mupekTHO Be3aHa 3a 00JacT MporpaMupama U MpUMeHe HyMEPHYKUX METO0/1a, a J1a
j€ KOHKypC pacrhucaH 3a morpebde n3Bohema HacTtaBe u3 npeamera [Iporpamupame.

[Topen HaBeneHor Moxe ce ucrahu ydenthe cBux kananAaTa y Mel)yHapoHHUM W HAIlHOHATHUM
Hay4YHO-UCTpaXHBaukuM npojekruma. Kanaunatu np Bepuua Bophesuh u ap Mupko
CrujenoBuh cy pykoBoauiu MeljyHapOAHUM MPOjEKTUMA, ILITO HOTBphyje BUXOBY CAMOCTAITHOCT



Y pazy B CIIoCOOHOCT yHamnpehema HayqHO-UCTpakuBadkor paga akynrera. Takohe, BaxxHO je
HarjgacuTH Ja je kauauaaT ap Mupko CtujenoBuh yuecTBOBao y U3paau MeT CTyauja
W3BOJJBUBOCTH U jETHOT TNIABHOT MPOjeKTa PeaTn30BaHUX Y capaliby ca MPUBPEIOM, YUME je
KaHJIUAAT TOPeN CKJIOHOCTH 332 HAYYHO-HCTPAKUBAYKHU Paj] IIOKa3a0 M CKIOHOCT Ka PelIaBamy
MPaKTUYHUX MTPOo0OJIeMa, IITO je 07 BEJUKOT 3HaYaja 3a pa3Boj PakyireTa.

Nmajyhu y BUy cBe akTHBHOCTH KaHJIUATa, a IIpe CBETa OHUX BE3aHUX 332 PYKOBOhEHe HAayYHUM
MPOjeKTHMA, IIPOjEKTHMa PEaTM30BaHUX Y Capa/Iibu ca TIPUBPEIOM, 3aTUM Pa3BHjeHY
CaMOCTaITHOCT y UCTPKUBAKBLHMA, KA0 U CapaJliby ca pa3uauTiM MehyHapomaum u tomahum
HCTPaXMBAUYKUM TpylaMa, JpKama HacTaBe W3 BHUILE Pa3IMIUTUX HOA00JACTH U3 HAyYHE
00J1acTH XeMHjCKO HHXKemepcTBO, Komucuja cmatpa na np Mupko Ctujenosuh uma npegHocT y
OJTHOCY Ha ocTaye Kanauaate. Kanauaar je nmokaszao 3aBHIHH NOTEHIIMja) y HACTABHOM, HAYYHO-
UCTPaXKMBAYKOM U CTPYYHOM pally, CAMOCTAITHOCT U JIUACPCKH KamaUTeT KOju OU YHAIIpeIuIu
pan Katenpe 3a XeMHjCKO HHXEHEPCTBO.

Ha ocHoBy cBera HaBejieHOT, a 1 uMajyhu y Buay norpede Kareape 3a xeMujcko HHKEHEPCTBO,
Komucwuja npennaxe M36opaom Behy TexHomomko-maTanypiikor gaxkyiatera u Behy Hayune
o0JacTy TeXHUYKHNX Hayka YHHUBep3uTera y beorpany na ce ap Mupko CrujenoBuh nzabepe y
3BambE JIONEHTA 32 YKy HaydHy 00acT XeMHjCKO HHKEHEPCTRO.

V¥ beorpany, 31. 1. 2016.

KOMUCHJA

Hp Mupjana Kujepuanus, pel. npod.
Yuusepsuret y beorpany TexHOIOMIKO-METATYpIIKH (PaKyITET

Hp JoBan JoBanosuh, goreHT
Yuusep3urer y beorpany TexHOIONIKO-METATYPIIKU (aKyJITeT

Hp Cnobonan Lllepbanosuh, pea. mpod. y meHsuju
YuuBep3urer 'y  beorpamy  TexHononmko-mMeTamypuiku
(hakynrer

Jp Bnana BesskoBuh, pen. mpod.
VYuusepsurer y Humry Texnonomku dakynrer

H3aBojeHo MULIUbe€ YIaHa KOMHCH]je

CraxeMm ce Aa cBa TpH NPHjaBJbeHA KaHIUATa UCIYHaBajy YCIOBE KOHKYpCa U [1a Cy OCTBAPHIN
3Ha4YajHE pe3ysiTaTe y CBOM JOcCajallibeM pany. Takohe OMX Morjia Ja ce CIOXUM Ja ce
HCTpaXMBama KaHAUIaTa KOju MMa Jaleko HajBuiie pesynrata, p. Bepune bophesuh, y
HajBeho] Mepu He MOTy CBPCTaTH y YXKY HaydHy OOJACT XEMH]CKO HMHXCHEPCTBO, 3a KOy je€
pacnucan koHkypc. On npyra nBa kanaupara, [Jp. Mapka Cramenmha u [p. Mupka



CrujenoBnha, 4Ydja ce HCTpaKWBamkba MOTY CBPCTaTH y YKy HaydHy o00JIaCT XEMHjCKO
WHXKEHEepCTBO, cMarpaM na je p. Mapko Cramenuh ocTBapuO 3Ha4ajHO BHILE pe3yiTara y
BehimHu kareropuja koje ce Oonyjy. Takohe mMopaM Aa HCTakHEM Ja Ce€ Ha MPHCTYITHOM
npeaaBamy MOoKasajia BeJIMKa pa3jiinka u3Mely oBa 1mBa KaHmunarta, rae je Jp. Mapko Cramenuh,
[0 MOM MHUIIJBEHY, OO HeynopeanBo 6osbu. He mMory na ce cioxuM ca mnpeanorom BehuHckor
Jenia KOMHCHje J1a ce 3a JIOLEHTa 3a YKy HaydHy OOJIacT XeMHCKO WHKemepTBo m3abepe [p.
Mupko CrujenoBuhli, jep je ,JlI0Ka3zao 3aBUIHH TIOTEHIWjaJI Y HACTaBHOM, Hay4HO-
HCTPAXKMUBAYKOM H CTPYYHOM pajly, CAaMOCTAITHOCT U JUAEPCKH Kananuter CMarpam Jia cy cBa
TpH KaHAWJATa T[OKa3aja 3aBUAHM NOTEHUMjal y HACTaBHOM, HAYYHO-MCTPaKUBAUYKOM U
CTPYYHOM paJly U CaMOCTaJIHOCT, IPU YeMy Jpyra jABa KaHauaara uMajy o6osbe pesynrare. Llto
ce TU4e ,JIUJCPCKOT KamalureTa’, TPeTIocTaB/baM Ja OM OH MOrao Jia ce IMpOIICHH caMoO Ha
OCHOBY TICHXOJIOIIKOT TECTHpama KaHANWAATa, KOje HUje BPIIECHO Y OKBHPY OBOT KOHKYypCa.

300r cBera HaBeneHor npegnaxem W36opHom Behy TexHomomko-maTamypiukor (akynrera u
Behy HayuHe oOnacT TeXHUYKHX Hayka YHuBep3urtera y beorpamy na ce Jp. Mapko Cramenuh
n3abepe y 3Bame JOIECHTA 3a Y)KY Hay4dHY 00JIaCT XeMH]CKO HHIKEHEPCTBO.

Hp Menxka IletkoBcka, pex. mpod.
VYuusepsuret y beorpaay TexHosomko-mMeTanypmky GpaxyiaTer



CAXETAK
MN3BEIITAJA KOMHUCHUJE O ITPUJAB/JBEHUM KAHIANJTATUMA 3A U3BOP
Y 3BAILE

I- O KOHKYPCY

Ha3uB ¢akyntera: TexHoJ01mKo-MeTaTypIIKH (aKyJaTeT, YHUBep3uTeT y Beorpany
VYka HayyHa, OTHOCHO YMETHHYKA 00J1acT: XeMHjCKO HHKEeHePCTBO
bpoj kanaunata koju ce 6upajy: jenan
bpoj mpujaBibeHNX KaHaMIaTa: TPH
Nmena npujaBibeHUX KaHIUATA:
1. Jlp Bepumna bopheruh
2. Jp Mapko Cramenuh
3. Jlp Mupxko CtujenoBuh

IT- O KAHIUJATUMA
Ilox 1.

1) — OcHoBHU Ouorpadgcku noganu

- Ume, cpenmwe nme u ipesume: Bepuna b. Bophesuh

- llatym u mecto pohema: 01.06.1976., beorpan

- YcranoBa e je 3anocieH: TexHoJomKo-MeTaaypmKu Gaky/aTeT YHUBEP3UTETAa y
Beorpany

- 3Bame/palHO MECTO: BUIIIM HAYYHU CapPaJHUK

- Hayyna, omHOCHO yMeTHHYKa 0071acT: XeMHjCKO HHKeH-ePCTBO

2) - CrpyuHa Ouorpadmuja, 1TMnioMe 1 36amba

OcHOBHe cTyauje:

- HazuB yctanose: TexHosomko-Meranypumku ¢gakyarer YHuep3urera y beorpany
- Mecto u roguna 3aspuierka: beorpan, 2001.

Marucrepujym:

- Ha3uB ycranose: TexHo101IKO-MeTATYPIIKH (paKyaTeT YHUBep3uTera y beorpany
- Mecto u ronuna 3aBpuietka: beorpaa, 2005.

- Yka Hay4YHa, OJHOCHO YMETHHYKA 00J1acT: XeMHUjCKO HHKeHePCTBO

JlokTopar:

- Ha3zuB yctanose: TexHosomko-Meranypumku ¢gakyarer YauBep3urera y beorpany
- Mecto u roguna 3aspuierka: beorpan, 2008.

- HacnoB nucepranmje: ,,Mmo6uian3amnuja 6HoI0MIKH AKTHBHUX cyncranuu u heaunja y
MHKPOYEeCTHYHUM W HAHOYECTHYHHM CHCTeMuMa‘

- Y>xa Hay4Ha, OJHOCHO YMETHUYKA 00J1acT: XeMHUjCKO HHKeH-ePCTBO

Jocananimy n300py y HACTaBHA M HayYHA 3Bamba:

N360p y ucrpakupaua mpurpaBHUKA: TeXHOJIOIIKO-MeTATYPIIKH (PAKYJITET
Yuusepsurera y beorpany, 2002.

N360p y ucrpakuBaua capaganka: TeXHOJOMKO-METATYPIIKH (PaKyaTeT
Yuusepsurera y beorpany, 2006.

N360p y Hayunor capaguuka: TeXHOJOMKO-METAJYPIIKH (PaKyJATeT YHUBEP3UTETA Y




Beorpany, 2009.
N360p y Bumier Hayunor capagauka: TeXHOJOMKO-MeTAJTYPIIKH pakyaTeT
Yuusepsurera y beorpany, 2015.




3) - O0jaB/beHU paIOBH

HNme u npe3ume:
Jp Bepuua Hophesuh

3Bame y Koje ce Oupa:
JlonieHT

Y:xa Hay4yHa, 0OTHOCHO YMETHUYKA 00J1acCT,
3a Kojy ce 6upa: XeMHUjCKO HHIKCHEPCTBO

Hayune ny0nukanuje

Bbpoj myGnukanuja y xoj

nMa je jeAMHU WM [IPBU

ayrop

Bpoj nybnukanuja y Kojuma je aytop, a Huje
JEAVHH W ITPBU

IIpe nocaenmwer

IToce mocaenmer

IIpe nocaenmwer

IToce mocaenmer

u3bopa/pensdopa u3bopa/pensdopa u3bopa/pensdopa n3bopa/pensdopa
Pan y Bonehem nayyHoM yaconucy mMeljyHapoHor 3 12
3Ha4aja 00jaBJbEH Yy LEINHH
Pan y HayuyHOM "aconucy MelhyHapoHOTr 3Hauaja 2 11
00jaBJbEH y LEJINHH
Pan y HaygyHOM yaconucy HaIlMOHAIHOT 3Ha4aja 2 1
00jaBJbeH y IEIUHA
Pan y 300opHHKY panoBa ca Mel)yHapoaHOT Hay4HOT 2 36
cKyna 00jaBJbeH y IEIUHU
Pan y 300pHUKY panoBa ca HAIMOHAIHOT HAYYHOT CKyIa 2
00jaBJbEH y IEIUHU
Pan y 300pHuKY pamoBa ca Mel)yHapoIHOT HAyYHOT 4 23
cKkyma 00jaBJbeH caMO y U3BOAY (AIICTPAKT), a HE U y
LETUHA
Pan y 300pHUKY pamoBa ca HAIMOHAIHOT HAYYHOT CKyIa 1
00jaBJbeH caMo y N3BOAY (ANCTPaKT), @ HE M Y LEIUHU
Hayuna monorpaduja, mm morinaBise y MoHOTpaduju ca 6 8

BHIIE ayTOpa

CtpyuHe ny0aukanuje

Bpoj my6imkarnuja y xoj

nMa je jeANHU WK PBH

ayTop

Bpoj mybnukamuja y Kojuma je ayTop, a Hije
JEIMHH TITH IPBU

IIpe nocnenmer

ITocne nocnenmer

IIpe nmocnenmer

ITocne nocnenmer

n3bopa/pensdopa n30bopa/pensdopa n30bopa/pensdoopa n3bopa/pensdoopa
Pan y crpy4HOM 9acomnucy Wi APYToj MIEPUOIUTHO]
My ONUKANKj| CTPYYHOT WIIM OMIITET KapakTepa
YuOeHuK, MpakTUKyM, 30MpKa 3aaTaka Wil IMOTJIaBJbe 1 ynbennk
y myOJIMKAaIKju T€ BPCTE ca BUIIIE ayTopa
Ocrane crpyuHe myonukanuje (IpojeKTH, copTaep, 2 mpojexra 16 npojexara

Ipyro)
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4) - Onena o pe3yaTaTuMa HAY4YHOT, OJHOCHO YMETHHYKOTI M HCTPAKHBAYKOI paga

Hayunu, wucTpaxuBauku W CTPY4YHHM paj KaHIujAara IMpHUMaza Hay4dyHo] oOnactu
OMOXEMHjCKO HHXEHEPCTBO, ONOTEXHOJIOTHjY U (hapMalleyTCKO HHKEHEPCTBO.
p Bepuna Bophesuh je no caga o6jaBuna 11 mormasspa y UCTAaKHYTUM MelyHApOIHUM
MoHoTrpadujama, 1Ba Moriasiba y MehyHapo1HO] MOHOTpadujU, U jeHO Y HAIMOHAIHO]
MoHoOTpaduju, Kao u 32 Hay4IHE MyOIMKaInje:
15 pagoBa y BpxyHCKHUM Mel)yHapOoIHUM Yacomucuma
3 myOsMKanuje y HICTaKHyTUM Mel)yHapoHUM Jaconucuma
10 mybnukanuja y MehyHapoITHUM yacomucuMa
1 mybnukamujy y wMehyHapogHUM dYacomucuMma BEepU(PUKOBAHHM IMOCEOHOM
OJLTYKOM

e 2 myOnukanwuje y BogehuM HallMOHATHUM YacOMUCHMa

e | mybnukanuja y nomahem gaconucy
[Ty6nukanuje y yaconucuma mel)ynapoaHor 3Hauaja, mpema Scopus-y nuTupanu cy 218
myta 6e3 ayrorurara Ha Aad 10.11.2015.
Ha Hayunum ckynoBuMa caoniuTtuia je 68 pagosa u To:

e 38 caomuTema Ha CKyroBUMa Mel)yHapoHOT 3Hayaja [TaMIaHuX y LEeInHI

e 27 caomiuTema Ha CKyNoBUMa Mel)yHapoIHOT 3Hayaja mTaMIaHuX y U3BOLY

e 2 caomnmiTema Ha CKYIly HAI[MOHAJIHOT 3Ha4aja MITAMIIaHUX Y [eJIMHU

e | caommrTemne Ha CKYIy HALIMOHAJIHOT 3Ha4yaja IMITaMIaHO Y U3BOLY
VYdecTBOBaja je y peanu3anuju 7 npojekara GuHaAHCUPAHUX Of cTpaHe MuHMCTapCTBa 32
MPOCBETY, HAYKy W TEXHOJOIIKH pa3Boj. PykoBoawmia je ca aBa mpojekra OuimarepaiHe
capaame ca [lopryranujom u CloBeHHjOM.

5) - Ouena pe3yJarara y o0e3oehuBamby HAy4YHO-HACTABHOI NOAMJIATKA

Hp Bepumna bophesuh je O6una:
e ynan Komucuje 3a on0pany ABe JOKTOPCKE AUCEPTaLUje
e ynan Komucuje 3a onbpany 1 aunioMckor paja

6) — Onena pe3yJTara negaromKor pajga

Bepuma b. bopheuh ox mk. 2007/2008. roa. mo maHac ydecTByje y H3BOhemy
pauyHCKHX BexOu u3 mpenMera “OCHOBH ayTOMAaTCKOT yIpaBibamba’ M ‘“AyTOMaTCKO
yIpaBJbamke IporecuMa’ TMpHU KaTelpu 3a XEeMH]JCKO HHXewmepcTBo. 28.12.2015. rog.
oJprKajla je MPHUCTYIHO NpeAaBame u3 mnpeamera llporpamupame, Koje je MO3UTHUBHO
OIICELEHO. AYTOD j€ JeTHOT YAIOCHHKA.

7) OueHa 0 aHra:KoBamwy y pa3Bojy HacTaBe U APYIrUX JeJATHOCTH BUCOKOLIKOJICKE
YCTaHOBE

Ip Bepuna Dopheuh je Ouna uman opraHu3zaiMOHOT 0a00pa jeaHOT MelyHapoIHOT
Hay4yHOT cKyma. buna je penenseHTt 7 yacomuca kareropuje M20 3a xoje je ypamuna 7
pereHs3uja.




Ilogx 2.

1) — OcHoBHU Ouorpadgcku noganu

- Ume, cpenmwe nme u npesume: Mapko . Cramenuh

- llatym u mecto pohema: 09.06.1979., beorpan

- YcranoBa e je 3anocieH: TexHoJomKo-MeTaaypmKu Gaky/JaTeT YHUBEpP3UTETAa y
Beorpany

- 3Bame/pajlHO MECTO: HAYYHHU CAPATHUK

- Hayyna, omHOCHO yMeTHHYKa 0071acT: XeMHjCKO HHKeHePCTBO

2) - CrpyuHa Ouorpadmuja, 1MnioMe 1 38amba

OcHoOBHE cTyuje:

- Ha3us ycranose: TexHo101IKO-MeTATYPIIKH (paKyaTeT YHUBep3uTera y beorpany
- Mecto u ronuna 3aBpuietrka: beorpaa, 2004.

Marwucrepujym:

- HazuB yctanoBe: TexHosomko-mMeranypumku ¢gakyarer Yauep3urera y beorpany
- Mecto u roguna 3aspuierka: beorpan, 2006.

- Y>xa Hay4Ha, OJHOCHO YMETHUYKA 00J1acT: XeMHUjCKO HHKeH-ePCTBO

JlokxTopart:

- HazuB yctanoBe: TexHosomko-mMeranypumku ¢gakyarer Yauep3urera y beorpany
- Mecto u roguna 3aspuierka: beorpan, 2010.

- HacnoB nucepranuje: ,,byopeme OM/bHOT MaTepHjaJia moja yTUIlajeM HATKPUTHYHOT
yribeHuK(IV)—okcnaa — MaTeMaTH4YKO MO/IeJI0Bak-€ M ONTUMHU3ALHja Mpoleca
HATKPUTHYHE eKCTPpaKumje

- Y>ka Hay4YHa, OJHOCHO YMETHHYKA 001acT: XeMHUjCKO HHKeHePCTBO

Jocagammy n300py y HacCTaBHA M Hay4yHa 3Bamba:

N360p y ucTpakuBaua npunpaBHuKa: TeXHOJI0MKO-MeTATYPIIKH (PaKyJITeT
Yuusep3urtera y beorpany, 2005.

N360p y uctpaxkuBaua capagnuka: TexXHOJI0Ko-MeTaJTypIIKH GaKyJaTeT
Yuusep3urtera y beorpany, 2006.

N360p y HayuHor capagnuka: TeXHOJ0MKO-MeTAJTYPIIKH (aKyJTeT YHUBEP3UTETA Y
beorpany, 2011.




3) - O0jaB/beHU paIOBH

HNme u npe3ume:
Hp Mapko Cramennh

3Bame y Koje ce Oupa:

JlomeHT

Yoka Hay4yHa, OTHOCHO YMEeTHHYKA
o0JacT, 32 Kojy ce Oupa: XemMHjcko

WHXEHEPCTBO

HayuHne ny0imkanuje

Bpoj nybnukanuja y Kojuma je jequHu
WJIU TIPBH AyTOP

Bpoj nybnukanuja y kojuma je ayrop, a
HUJ€ JeIMHU WU TTPBU

[Ipe mocneamer Ilocie mocnenmer [Ipe mocneamer ITocne
n3zbopa/penzdoopa n3zbopa/penzdoopa n3zbopa/penzdoopa MOCIIEEHET
n3bopa/penzdoopa
Pan y Bogehem HayuyHOM "acomnucy 4 13
MelyHapoHOT 3Hauyaja 00jaBJbEH Y IEITMHI
Pan y HayuHOM "aconucy MelyHapogHOT 1 4
3Havaja 00jaBJbCH Y IEITMHU
Pax y HayuHOM Yacomnucy HAaIMOHATHOT 1
3Hayvaja 00jaBJbCH Y IEITMHU
Pan y 360pHuKy pagoBa ca mehyHapoHOT 5 13
HAYYHOT CKyna 00jaBJbeH Y LETMHH
Pan y 300pHuKY pazoBa ca HallMOHAJIHOT
HAYYHOT CKyna 00jaBJbeH Y IETHMHH
Pan y 360pHuKy pagoBa ca mehyHapoHOT
HAYYHOT CKyIa 00jaBJbEH CaMo Yy U3BOIY
(amcTpakT), a HEe U y HEJTUHA
Pan y 300pHuKY panoBa ca HAllMOHAIHOT 1
Hay4HOT CKyna 00jaBJ/beH CaMO y U3BOIY
(amcTpakT), a HE U y LEJIUHU
Hayuna moHorpadwuja, wim noriabibe y 1

MOHOTpadHju ca BHIIE ayTopa

CrpyuHe nyOaukamnuje

Bpoj nybnukanuja y Kojuma je jequHu
WJIU TIPBH AyTOP

Bpoj nybnukanuja y kojuma je ayrop, a
HUJj€ JeIMHU WU TTPBU

IIpe nocnenmwer

Ilocne mocnenmer

IIpe nocnenmwer

ITocne




n3zbopa/penzdoopa n3zbopa/penzdoopa n3zbopa/penzdoopa MOCIIEEHET
n3bopa/penzdoopa
Paja y cTpy4HOM 4acomucy Wi JAPYroj
MIEPUONYHO] TTyOJUKAIN]U CTPYIHOT WITH
OIIITET KapakTepa
VY10eHuk, npakTHUKyM, 30UpKa 3a/1aTaKa Hiu
MOTJIaBJbE Y MyOJIMKAIU]U T€ BPCTE Ca BUIIIE
ayTopa
Ocrane ctpy4dHe myonukanuje (IpojeKTH, 3 TeXHUYKA
codtBep, npyro) peniema
1 mareHt

7 mpojekaTa
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4) - Onena o pe3yaTaTuMa HAY4YHOT, OJHOCHO YMETHHYKOTI M HCTPAKHBAYKOI paga

Hay4nu, nctpakuBauky M CTPYYHHU pajl KaHIUAaTa MPUTIaIa HAYIHO] 00JIaCTH XEMH]CKO
WH)XEHEPCTBO.
Ip Mapko Cramennh je m0 caga o6jaBuo 1 morjaBibe y HCTaKHYTO] MehyHapoaHO]
MoHorpaduju, Kao u 23 HayyHe myOnuKanuje:
17 panoBa y BpXyHCKUM Mel)yHapOTHHM 4acoOMCUMa
4 myOnuKaiuje y UICTaKHyTUM Mel)yHapOJHUM Y4acolicuMa
1 myGnukanuyja y MmelyHapoJTHUM 4acomucuMa

e | nmyOnukanujy y Bogehm HaIlMOHAIHUM YacOMMCHMa
[Ty6nukanuje y yaconucuma melyHapoaHor 3Hauaja, mpema Scopus-y nutupanu cy 200
myta 6e3 ayrorurara Ha Aad 10.11.2015.
Ha nayuynum ckynoBuma caoniutHo je 19 pagoa u To:

e 18 caommTema Ha cCKynoBuMa Mel)yHapoIHOT 3Hayaja MTaMIaHUX y LEeTNHI

e | caonmiTeme Ha CKYIy HAI[MOHATHOT 3Ha4aja MITAMIIAHO Y U3BOY
VYyecTBOBAO je y peanuzanuju 2 mpojexara puHaHCHUpaHa OJ CTpaHe MuHHUCTapCTBa 3a
MIPOCBETY, HAyKy M TEXHOJOMIKH pa3Boj. Koayrop je 3 TexHHUKa peliema KaTeropuje
MS80 u jenHOT HAIIMOHAIHOT MTaTeHTA.

5) - Ouena pesyJarara y o06e30ehuBamy Hay4YHO-HACTABHOT NMOAMJIATKA

6) — Ouena pesyJrara nejaromkor paja

Mapko Cramenuh je 610 aHTa)XOBaH 3a apXKambe BexxOH u3 cienehux npeamera: OCHOBU
peaktopckor mHxkemepcTBa (mkoncke 2006/07 u 2007/08), IIpojekToBame XEMH]jCKUX
peakropa (mkoncke 2006/07 u 2007/08), IIpojexToBame mporeca (mkoncke 2005/06),
AHanu3a paja M MpOojeKTOBame BHIIe(Pa3HUX XeMHjCKHX peakTopa (tmkosicke 2007/08,
JOKTOPCKE CTYAH]E).

28.12.2015. rox. oaprkao je MpUCTYIHO MpeaaBame 3 npeamera [Iporpamupame, Koje je
MO3UTHUBHO OICEHEHO.

7) Onena o0 aHra;koBamYy y pa3Bojy HACTaBe M APYTHX /1eJJaTHOCTH BHCOKOIIKOJICKE
YCTaHOBe

Hp Mapko Cramenuh je yetupu myra 6uo uian Komucuje 3a nomuc Karenpe 3a OXT.
buo je penensent 3 yaconmca kateropuje M20 3a koje je ypaauo 3 perneHsuje.




Ilogx 3.

1) — OcHoBHU Ouorpadgcku noganu

- me, cpenmwe nme u npesume: Mupko 3. Crujenosuh

- latym u mecto pohema: 26.09.1975., beorpan

- YcranoBa e je 3anocie: Uueruryry 3a Xemujy, TexHnosorujy u Meraayprujy,
Yuusepsurera y beorpany

- 3Bame/palHO MECTO: BUIIIM HAYYHU CapPaJHUK

- Hayyna, omHOCHO yMeTHHYKa 0071acT: XeMHjCKO HHKeHePCTBO

2) - CrpyuHa Ouorpadmuja, 1MnioMe 1 38amba

OcHoOBHE cTyuje:

- Ha3us ycranose: TexHo101IKO-MeTATYPIIKH (paKyaTeT YHUBep3uTera y beorpany
- Mecto u ronuna 3aBpuietrka: beorpaa, 2001.

Marwucrepujym:

- HazuB yctanoBe: TexHosomko-mMeranypumku ¢gakyarer Yauep3urera y beorpany
- Mecto u roguna 3aspuierka: beorpan, 2006.

- Y>xa Hay4Ha, OJHOCHO YMETHUYKA 00J1acT: XeMHUjCKO HHKeH-ePCTBO

JlokxTopart:

- HazuB yctanoBe: TexHosomko-Meranypumku ¢gakyarer Yauep3urera y beorpany
- Mecto u roguna 3aspuerka: beorpan, 2010.

- HacnoB nucepramuje: ,,MoaeaoBame U eHepreTcKa onTUMHU3aIMja nmpoueca
KATAJTUTHYKOT pe)OpMHHIa OeH3HHA*

- Y>xa Hay4Ha, OJJHOCHO YMETHUYKA 00J1acT: XeMHUjCKO MHKeHePCTBO

Jocagamimy n300py y HACTaBHA M Hay4YHa 3Bamba:

N360p y uctpakuBaya npunpaBHUKa: TeXHOIOMIKO-METATYPIIKH (PaKyaTeT
Yuusepsurera y beorpany, 2005.

N360p y ucrpakusaya: Yuusep3uter Texcac A&M, [loxa, Karap, 2007.

N360p y uctpakuBaua ca qokrtopatom: YHuBep3urter Tekcac A&M, Jloxa, Karap,
2010.

N360p y Bumier HaydHOT capanHuka: Uucrutyty 3a Xemujy, Texnomnorujy u Meranyprujy,
Yuusep3urtera y beorpany, 2014.




3) - O0jaB/beHU paIOBH

HNme u npe3ume:
Jlp Mupxko CrtujenoBuh

3Bame y Koje ce Oupa:

JlomeHT

Yoka Hay4yHa, OTHOCHO YMEeTHHYKA
o0JacT, 32 Kojy ce Oupa: XemMHjcko

WHXEHEPCTBO

HayuHne ny0imkanuje

Bpoj nybnukanuja y Kojuma je jequHu
WJIU TIPBH AyTOP

Bpoj nybnukanuja y kojuma je ayrop, a
HUJ€ JeIMHU WU TTPBU

[Ipe mocneamer Ilocie mocnenmer [Ipe mocneamer ITocne
n3zbopa/penzdoopa n3zbopa/penzdoopa n3zbopa/penzdoopa MOCIIEEHET
n3bopa/penzdoopa
Pan y Bogehem HayuyHOM "acomnucy 5 7
MelyHapoHOT 3Hauyaja 00jaBJbEH Y IEITMHI
Pan y nHayuynom yacomnucy mel)ynapoaHor 2
3Havaja 00jaBJbCH Y IEITMHU
Pan y HayyHOM 9acomucy HallMOHATHOT 3
3Havaja 00jaBJbCH Y IEITMHU
Pan y 360pHuKy pagoBa ca mehyHapoHOT 2 10
HAYYHOT CKyna 00jaBJbeH Y LETMHH
Pan y 300pHUKY pamoBa ca HAIIMOHATHOT
HAYYHOT CKyna 00jaBJbeH Y IETHMHH
Pan y 360pHuKy pagoBa ca mehyHapoHOT 3 13
HAYYHOT CKyIa 00jaBJbEH CaMo Yy U3BOIY
(amcTpakT), a HEe U y HEJTUHA
Pan y 300pHuKY panoBa ca HAllMOHAIHOT 1
Hay4HOT CKyna 00jaBJ/beH CaMO y U3BOIY
(amcTpakT), a HE U y LEJIUHU
Hayuna moHorpadwuja, wim noriabibe y 1

MOHOTpadHju ca BHIIE ayTopa

CrpyuHe nyOaukamnuje

Bpoj nybnukanuja y Kojuma je jequHu
WJIU TIPBH AyTOP

Bpoj nybnukanuja y kojuma je ayrop, a
HUJj€ JeIMHU WU TTPBU

IIpe nocnenmwer

Ilocne mocnenmer

IIpe nocnenmwer

ITocne




n3zbopa/penzdoopa n3zbopa/penzdoopa n3zbopa/penzdoopa MOCIIEEHET
n3bopa/penzdoopa
Paja y cTpy4HOM 4acomucy Wi JAPYroj
MIEPUONYHO] TTyOJUKAIN]U CTPYIHOT WITH
OIIITET KapakTepa
VY10eHuk, npakTHUKyM, 30UpKa 3a/1aTaKa Hiu
MOTJIaBJbE Y MyOJIMKAIU]U T€ BPCTE Ca BUIIIE
ayTopa
Ocrane ctpy4dHe myonukanuje (IpojeKTH, 1 mpojekar 2 TEeXHUYKA
codtBep, npyro) peniema

11 mpojekara




10.

11.

12.

13.

14.

15.

16.

Mirko Z. Stijepovic, Athanasios 1. Papadopoulos, Patrick Linke, Aleksandar S. Grujic, Panos Seferlis: An exergy composite curves approach for the design of
optimum multipressure organic Rankine cycle processes, Energy, 69 (2014) 285-298, IF(2014)=4.844, ISSN: 0360-5442.

Stijepovic, M., Linke, P, Papadopoulos A. 1., Grujic A. S., On the role of working fluid properties in Organic Rankine Cycle performance. Applied Thermal
Engineering, 36 (2012) 406-413, IF(2012)=2.127, ISSN: 1359-4311.

Stijepovic, M., Linke, P., Optimal waste heat recovery and reuse in industrial zones. Energy 36(7) (2011) 4019-4031, IF(2011)=3.487, ISSN: 0360-5442.
Stijepovic, M., Linke, P, Kijevcanin, M., Optimization Approach for Continuous Catalytic Regenerative Reformer Processes. Energy & Fuels 24(3) (2010) 1908—
1916, IF(2010)=2.444, ISSN: 0887-0624.

Stijepovic, M.Z., Vojvodic-Ostojic, A., Milenkovic, 1., Linke, P., Development of a kinetic model for catalytic reforming of naphtha and parameter estimation
using industrial plant data, Energy & Fuels, 23 (2) (2009) 979-983, IF(2010)=2.319, ISSN: 0887-0624.

Paschalia Mavroua, Athanasios I. Papadopoulos, Mirke Z. Stijepovic, Panos Seferlis, Patrick Linke, Spyros Voutetakis, Novel and conventional working fluid
mixtures for solar Rankine cycles: Performance assessment and multi-criteria selection, Applied Thermal Engineering, 75 (2015) 384396, IF(2014)=2.739, ISSN:
1359-4311.

Athanasios 1. Papadopoulos, Mirkoe Stijepovic, Patrick Linke, Panos Seferlis and Spyros Voutetakis, Toward Optimum Working Fluid Mixtures for Organic
Rankine Cycles using Molecular Design and Sensitivity Analysis, Industrial and Engineering Chemistry Research, 52 (34) (2013) 12116-12133, IF(2013)=2.235,
ISSN: 0888-5885.

Vladimir Z. Stijepovic, Patrick Linke, Mirko Z. Stijepovic, Mirjana Lj. Kijev&anin, Slobodan Serbanovi¢, Targeting and design of industrial zone waste heat reuse
for combined heat and power generation. Energy, 47 (1) (2012) 302-313, IF(2012)=3.651, ISSN: 0360-5442.

V. Stijepovic., P. Linke, S. Alnouri, M.L. Kijevcanin, A.S. Grujic, M. Stijepovic, Toward Enhanced Hydrogen Production in a Catalytic Naphtha Reforming
Process, International Journal of Hydrogen Energy, 37(16) (2012) 11772-11784, IF(2011)=4.054, ISSN: 0360-3199.

Aleksandar Gruji¢, Jasna Staji¢-Trosi¢, Mirke Stijepovié, Slavisa Puti¢, Dragutin Nedeljkovi¢, Aleksandar Staj¢i¢, Radoslav Aleksi¢, Dynamic Mechanical
Behaviour of Polymer Bonded Nd-Fe-B Composite Materials, Materials Transactions, 53 (2) (2012) 395-400, IF(2010)=0.787, ISSN: 1345-9678.

D. Montolio-Rodriguez, P. Linke, D.Linke, M. Stijepovic, Optimal conceptual design of processes with heterogeneous catalytic reactors, Chemical Engineering
Journal, 163(3) (2010) 438-449, IF(2010)=3.074, ISSN: 0887-0624.

Papadopoulos, A.L., Stijepovic, M.Z., Linke P., On the Systematic Design and Selection of Optimal Working Fluids for Organic Rankine Cycles, Applied Thermal
Engineering, 30(6-7) (2010) 760-769, IF(2009)=1.922, ISSN: 1359-4311.

Dragutin Nedeljkovic, Marija Stevanovic, Mirke Stijepovic, Aleksandar Stajcic, Aleksandar Grujic, Jasna Stajic-Trosic, Jasmina Stevanovic, The possibility of
the application of the zeolyte powders for the construction of the membranes for the carbon dioxide separation, Chemical Industry and Chemical Engineering
Quarterly, 21 (2) (2015) 277284, IF(2014)=0.892, ISSN: 1451-9372.

Aleksandar P. Staj¢ié, Jasna T. Stajié-Trogi¢, Aleksandar S. Gruji¢, Mirko Z. Stijepovi¢, Nada L. Lazi¢, Tomas Zak, Radoslav R. Aleksi¢, Hybrid Nd-Fe-
B/barium ferrite magnetic materials with epoxy matrix, Chemical Industry, 66 (3) (2012) 301-308, IF(2011)=0.205, ISSN: 0367-598X.

Jasna Staji¢-Trosi¢, Aleksandar Grujié¢, Mirko Z. Stijepovi¢, Dragutin Nedeljkovi¢, Aleksandar Staj¢i¢, Tomas Zak, Magnetic Behaviour Of Hybrid Magnetic
Composite Materials, Zastita Materijala 55 (2) (2014) 170-172, IF(2014)= -, ISSN: 0351-9465.

Aleksandar Gruji¢, Jasna Stajié-Trogi¢, Mirke Z. Stijepovié, Dragutin Nedeljkovi¢, Aleksandar Stajéi¢, Jasmina Stevanovi¢, Polymer bonded magnetic

composites based on Nd-Fe-B, Zastita materijala, 54 (4) (2013) 361-365, IF(2013)= -, ISSN: 0351-9465.



4) - Onena o pe3yJaTaTiMa HAYYHOT, OJJTHOCHO YMETHHUYKOI U HCTPAKMBAYKOI pajaa

Hayunu, uctpaXuBauku ¥ CTPYYHH paj KaHAWJATa MPHUMaga HAydHO] 00JacTH XeMH]jCKO
UH)XEHEPCTBO.
Hp Mupxko CrujenoBuh je 10 caga o6jaBuo | mornasibe y MelyHapoaHOoj MOHOTpaduju,
Kao 1 22 Hay4HEe IMyOIrKaIuje:

e 12 pagoBa y BpXyHCKUM Mel)yHapOoJHUM Yacomnucuma

e 2 nyOnukauuje y Mmel)yHapoaHUM yaconucuma

e 2 nybnukanuje y wmehyHapogHuM wyaconmucuMa BepU(pHUKOBAHUM IOCEOHOM

OJUTYKOM

e 3 mybOnukanuje y BogehuM HallMOHATHUM YacOMUCUMA

e 3 nyOnukanuje y fomahum gacornucuma
[Ty6nukanuje y yaconucuma Mel)ynapoaHor 3Haudaja, mpeMa Scopus-y MUTHpaHU cy 255
myta 0e3 ayroruraTta Ha gan 10.11.2015.
Ha Hayunum ckynoBuMa caomniuTHo je 68 panoBa u To:

e 12 caonmuTema Ha CKYNOBMMa Mel)yHapoAHOT 3Havaja MITaMIaHUX Y LETHHH

e 16 caoniuTema Ha CKYIIOBMMA Mel)yHapoAHOT 3Hayaja MTaMIaHUX Y U3BOLLY

e 2 caonuiTema Ha CKyIy HALlMOHAJIHOTI 3Hayaja MITaMIaHUX Y U3BOY
VYuecTBOBaO je y peanusanuju 4 npojexara ¢uHaHCHpaHaA O CTpaHe MuHHCTapCcTBa 3a
IPOCBETY, HAyKy M TEXHOJIOIIKMA Pa3Boj M 6 IMpOjeKTa MPOUCTEKIMX W3 capalme ca
npuBpeaomM. Koayrop je 2 Texanuka peniema kareropuje M80.

5) - Onena pesyarara y o0e30ehuBamy Hay4YHO-HACTABHOT MOAMJIATKA

Hp Mupko Ctujenosuh je 6uo:
e yjad Komucwuje 3a o10pany aBe JOKTOPCKE AMCEPTaLUje

6) — Onena pe3yJiTara nejaromkKor paja

Mupxko Crujenosuh je y mepuozay oz mk. 2007/2009. roa. ydecTBoBao y u3Bohemy
HAcTaBe Ha KaTeJIpH 3a XEMHU]CKO HHXKemepcTBO Tekcac A&M, YuuBepsutera, [{oxa,
Karap, na npenmeruma: Hymepuuka ananuza y XeMHujcKOM HHXemepcTBY; EkoHOMUKA,
WHTETrpalyja u cumyJiaiuja npoieca; [IpojekToBame nponeca; [[nHaMuka u yrpaBibambe
npornecuMma; Kunernka xemujckux peakuuja; Ilpenoc Torore. Mupko CrujenoBuh je 'y
nepuoay 2001/2002. roguHa paano Kao aCUCTEHT y HacTaBM Ha mpeaMernma Ormira
xemuja U MupopmaTrka, Ha MeaUIMHCKOM (pakynrery y @oun, Penybnuka Cprcka,
bocuna n Xepuerosuna

Ha Texnonomko-meranypuikoMm ¢akynrery y Toky mkosicke 2011/2012 rogune je
y4eCTBOBAaO y HACTaBM Ha npeaMeTMMa EHeprercka MHTerpanuja mporeca Ha MacTep
cTyaujaMa u Buim kypc TepMoIMHAMHKE Ha JTOKTOPCKUM CTyIjama.

28.12.2015. roa. oapxao je MPUCTYITHO MpeaaBame u3 npeamera [Iporpamupame, koje je
HO3UTHUBHO OIICH-EHO.

7) OueHa 0 aHra:kK0Bamy y Pa3Bojy HACTaBe U APYTHX AeJaTHOCTH BHCOKOIIKOJICKE
yCTaHOBe

Ip Mupxko CtujenoBuh je 6uo perensent 7 yaconuca kareropuje M20 3a xoje je ypaauo
8 perensuja.
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III - 3AK/bYYHO MUIIJBEILE U ITPEJAJIOI' KOMUCHUJE

HakoH mTo je nerajbHO MpoydrIIa JOKYMEHTAIM]y pHUjaB/beHUX Kanauaara, Komucuja
je KOHCTaTOBaJa /1a CBa TPH NPHjaBJbeHA KaHAWaTa UCIyHhaBajy YCIOBE KOHKYpCa.

Ha ocHOBy npernienane JOKyMEHTAIMj€ U U3JI0KEHUX 110/IaTaKa O HACTAaBHOM, HAy4HO-
UCTPAXXUBAYKOM U CTPYYHOM pajay KaHauaara, Komucuja onemyje 1a cy cBa Tpu
npYjaBJbeHa KaHU1aTa OCTBApHIIA H3y3€THE pE3yaTaTe y JOCAAAUIHEM PaTy.

Nako je kanauaar np Bepuna HBophesuh koayrop Beher 6poja HaydyHUX pagoBa y OJHOCY
Ha JIpyra JIBa KaHIuaTa, Hay4YHU U CTpy4HU omnyc ap Bepure bophesuh je nperexno u3
00Jy1acTi OMOTEXHOJIOTH]E, MPEeXpaMOCHOT HHKEHEPCTBA, U IOHEKIIe (papMalieyTcKor
WHXCHEPCTBA, U HUCY Be3aHe 3a M01001acT XEMH]CKOT HHKECHEPCTBA 32 KOjy je
pacmiicad KoHKypc. Ca npyre cTpaHe, HayYHO-HCTPAKUBAYKH U CTPYIHH OITYC
Kanaunata ap Mapka Ctamenuha, Turul. HHX. TexHosnoruje u ap Mupka Ctujenosuha,
JIUTLT. MHOK. TEXHOJIOTH]E MOTBPhY]y Ja OBH KaHAMAATH UMajy Behe uckycTBo u
CKJIOHOCTH Ka Hay4yHO-HCTPa)KMBAYKOM Pajy ¥ U3Bolewy HACTaBe U3 Mo1001acTH
XEMH]jCKOT HH)KEHEPCTBA Be3aHy 3a MPOrpaMUpamk-e v MPUMEHY HyMEPHYKUX METOIa Y
XEMH]jCKOM MHXEHEPCTBY 32 KOJY j€ KOHKYPC pacIHcaH.

CBHU KaHIMJATH Cy Y CBOM JOCATANIHEM Paly UMM HCKYCTBO Y MEAaromIKoj
nenatHoct. Kanaunaru np Bepuna HBophesuh u np Mapko Ctamenuh cy yuecTBoBaiu y
U3BOlerY HacTaBe Ha JBa OJHOCHO YETHPH MpeaMeTa Ha TeXHOIOMKO-MEeTaTypIIKOM

daxyntery y beorpany, nok je kanaunar ap Mupko CtujenoBuh y4ecTBOBao y
U3BOheY HacTaBe Ha MIECT KypceBa Ha Y HUBEP3UTETY Y JI0XH Ha SHIJIECKOM jEe3HKY, J1Ba
npeamera Ha MenunuHckoM ¢pakyntery y @oun, Kao U jeTHOM IpeMETy Ha MacTep U
JETHOM Ha JTOKTOPCKHUM CTyAujaMa Ha TeXHOJOIMKO-METaTypIIKOM (paKynTery y
Beorpany. Tpeba ucrahu na cy nsa npenmera kanauaara 1p Mupka CrujenoBuha
JTMPEKTHO Be3aHa 3a 00JIacT MpoTrpaMHupama U MPUMEHEe HyMEPUYKUX METOIa, a 11a je
KOHKYpC pacrucas 3a norpede u3Bohema HacTaBe u3 npeamera [Iporpamuparse.

[Topen HaBeneHoT MOKe ce nctahu yuenthe cBUX KaHAUAaTa y Mel)yHapOITHUM H
HaIlMOHAJTHUM Hay4YHO-HCTPaKMBAUYKUM Mpojektuma. Kanaunatu np Bepuna HBophesuh
u 1p Mupko CtujenioBuh ¢y pykoBoawiIM MelyyHapoIHUM MPOjEeKTUMA, IIITO MTOTBphyje
BBbUXOBY CAMOCTAJTHOCT Y paay M criocoOHOCT yHamnpelhema HaydHO-UCTPAKUBAYKOT paja
®daxkynrera. Takohe, BaxXHO je HaraacuTH Aa je kauauaat ap Mupko Ctujenosuh
Y4ECTBOBAO Y M3PAAH IET CTY/Hja U3BOAJBHBOCTH U jEIHOT TIABHOT MPOjEKTa
peaTM30BaHMX Yy Capallibu ca MPUBPEIOM, YHME je KaHTUIaT MOpe]] CKIIOHOCTH 32
HAYYHO-UCTPAXHUBAUKU PaJ] IOKA3a0 U CKIOHOCT Ka pellaBamby NPaKTUYHUX Mpodiiema,
IITO j€ OJ] BEJIMKOT 3Ha4aja 3a pa3Boj Dakynrera.

Nmajyhu y BUly cBe akTUBHOCTH KaHU/1aTa, a TIPE CBEra OHUX BE3aHUX 32 PyKOBOhEHme

HAYYHHUM TIPOjeKTHMA, IIPOjEeKTUMA PEalIn30BaHMX Y Capaiibu ca MIPUBPEIOM, 3aTUM
pa3BUjeHy CAaMOCTAIHOCT Y HCTPAXUBAKBUMa, KA0 U Capaliby Ca pa3InuuTHM
mehyHapogHuM U ToMahvM UCTPaKMBAYKUM Ipylama, JIp’Kamba HacTaBe U3 BHIIE
Pa3IMYUTHX 11000JaCTH U3 HaydHEe 00JIaCTH XeMH]CKO HHXKemhepcTBo, Komucuja cmaTpa
na ap Mupko CtujenoBuh uMa nmpeaHoCT Y OTHOCY Ha ocTaie kanauaate. Kanauaar je
10Ka3a0 3aBUHU MOTEHIIMjaj]l Y HACTABHOM, HaAYyYHO-UCTPAKUBAYKOM U CTPYYHOM pasny,
CaMOCTAJTHOCT U JIMJICPCKH KamanuTeT Koju O0u yHanpeauinu pan Karenpe 3a xemujcko
WH)XEHEPCTBO.

Ha ocHoBy cBera HaBeneHor, a u umajyhm y Buay notpebe Kareape 3a xemmjcko
uxemepcTBo, Komucuja mnpemnaxe WM30opHoM Behy TexHOIOMIKO-MaTamypIIKOT
dakynrera n Behy HayuHe o0iacTi TEXHHYKHX Hayka YHUBep3uTeTa y beorpany na ce
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np Mupko CtujenoBuh mzabepe y 3Bame JOIEHTA 3a y)KY HaydHy 00JacT XeMH]jCKO
WHKCHEPCTBO.

V¥ Beorpanmy, 31.01.2016. KOMUCHIA:

Ip Mupjana Kujesyanus, pej. mpod.
VYuuep3uteT y beorpany TeXHOMOMKO-METATYPIIKH (aKyITeT

Hp Joan JoBanoBuh, goneHt
Yuusep3utet y beorpaay TexHOIOMIKO-METATypIIKH (haKyJITET

Jp Cnobonan llepbanosuh, pex. mpod. y neHsuju
Vuusep3ureT y beorpany TexHOIOIIKO-MeTamypIIKH (haKyyiTeT

Hp Bnaga BesskoBuh, pen. npod.
VYuuep3uret y Hutry TexHomnomku ¢pakynter

H3aBojeHo MULIJbem€ WIaHA KOMHCH]je

CrnaxeMm ce Ja cBa TpH IpHjaBbeHA KaHAHWIATa HCIIYHaBajy YCIOBE KOHKYpca M Ja Cy OCTBapHIIU
3HA4YajHE pe3yJTaTe y CBOM J0CaIallllbeM paay. Takohe Oux Moria s1a ce CI0XKnM Jja c€ HCTPaKUBAmba
KaHIUJaTa KOju MMa Janeko Hajsuiie pesyntara, [p. Bepuue bophesuli, y Hajsehoj mepu He mory
CBPCTaTH y YKy Hay4yHY 00JIACT XEeMH]jCKO HHXEHEPCTBO, 3a KOjy je pacnucad KoHKype. On apyra nBa
kanaunara, p. Mapka Cramenuha u [Ip. Mupka CtujenoBuha, unja ce HCTpa)XHBamka MOTY CBPCTAaTH
y YKy HayyHy 00JacT XeMHjCKO HHXemepcTBo, cMaTpaMm aa je Jp. Mapko Cramenuh octBapuo
3Ha4YajHO BHILE pe3ynTara y BehnHu kateropmja koje ce 6oayjy. Takole Mopam 1a UCTaKHEM J1a ce Ha
NPUCTYIIHOM NpeAaBamy IOKa3ana BelHKa pasiuka m3mely oBa aBa kanmupaata, rae je Ip. Mapko
Cramenuh, Mo MOM MHUILBEHY, OMO HeymopeauBo OosbH. He Mory nma ce clouM ca HpeasioromMm
BeliMHCKOT Jieia KOMHCH]je Jla ce 3a JIONEHTA 3a Y)Yy Hay4Hy 00JacT XeMHCKO HHXEHEPTBO H3adepe
Hp. Mupko CrujenoBuh, jep je ,,0Ka3ao 3aBUIHU MOTEHIMjall Y HACTABHOM, HAyYHO-UCTPAKUBAYKOM
U CTPYYHOM pajy, CaMOCTAJIHOCT M JuAepcku KamanuTer Cmarpam Ja cy cBa TpW KaHIuaarta
noKa3ajla 3aBUJHM TOTEHIMjajl y HACTABHOM, HAYYHO-UCTPOKUBAYKOM W CTPYYHOM paay |
CaMOCTaJIHOCT, NIPH Y€MYy JApyra /Ba KaHauaata umajy O6osee pesynrate. llIto ce Tuue ,amaepckor
KamanureTa’™, MpeTrnocTaB/baM Ja OM OH MOrao jAa ce NPOLEHH CaMO Ha OCHOBY ICHXOJIOLIKOT
TECTUPamka KaHIU/IaTa, Koje HHje BPIIEHO Y OKBUPY OBOT' KOHKYypCa.

300r cBera HaBeaeHor npeanaxkem M3dopHom Behy Texnonomko-matamypiukor ¢akynrera u Behy
Hay4yHe 00JacTH TeXHUUYKUX Hayka YHuBep3utera y beorpany na ce p. Mapko Cramenuh nzabepe y
3Bab€ JIONEHTA 33 Y)KY HayuHY 00JIACT XEMHjCKO WHKEHEPCTBO.

Ip Menka Iletkoscka, pex. mpod.
Yuusepsuret y beorpany TexHomomKo-MeTaypIiky GakynaTeT
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Texunonomko-MeTanypmkx hakynrer

KapHerujesa 4

11000 Beorpan JLé ), R
Jexkany TM®-a

ITponekany 3a kagpose TM®-a

Komucuju 3a n3bope

KomucHjn 3a nrucame H3BewmTaja 3a u3bop aouenTa 3a yxy Hayuny obnact XeMHjcko
HHXEHEPCTBO M0 KOHKYpey ofjarbenom Ha peb-ctpannun HC3-a (mocnoeu-ornack) aana

04.11.2015. ron.

[Tpeamer

llpurosop na M3semraj koMucHje 3a nucame WisewTaja 3a u3bop aouenta na Kareapu 3a
XeMH]CKO HHKEHEPCTBO

[Topnocum npurosop Ha wu3sewrraj KoMucHje KOjH je HOCTABIBEH HA YBHJ JABHOCTH

(8.02.2016. roxa. kao jemad of NMpHjaB/beHAX Kanauaata. Ha npemnoxeny 3akbydak KomucHje
noaHocHM cienehe npumende.

1.

[Ipeo 6ux ce ocepHyna Ha oneHy Komucuje na Moja HCTpakHBamka HMCy y obnacTw
XemHjckor HHXemepcTBa. Hajnpe, moj aokropar (mom HasusoM “MmoGuimsaumja
OHONOIIKH aKTHBHHX CyNcTaHud W henMja y MHKpPOYECTHUHHM H HAHOYECTHYHHM
cHcTeMHMa”) jecte y obnacTH XEMHjCKOr HHKEHEPCTBA (WITO CTOJH H Yy H3BEWITajy
KomucHje), a cBa HCTpakuBamka H HakoH JokTopara ce Takolie ojHoce Ha pa3Boj
HHKaNCYNallHOHHX TEXHONOTH]a INTO C& MOME 3aK/bYYHTH HA OCHOBY HA3HBA FOTOBO
CBAKOI MOl pajia ka0 H Ha3HBa HAllHOHATHHX NMpojeKaTa Ha KOjMMa CaMm aHraxoBaHa y
NPOLLIOM H OBOM NpojekTHOM mHKaycy (“HMurepakunja mMobrmncanux henmja, Tkusa M
GHONOIIKH AKTHBHHX Monekyina y OHopeakTopcKHM cHcremMuma™, “Paisoj HOBHX
HHKANCYNAlHOHHX H EH3HMCKHX TEeXHOJIOrHja 3a NpOM3BOAKY OHOKaTaliHilaTopa M
OHONOIIKH AKTHBHHX KOMIOHEHATa XpaHe y UM/bY nobehama meHe KOHKYPEHTHOCTH.
kpanutera u Oe3bengnoctu™, penom). Ja jecam W kpo3 ceojy Ouorpadmjy u npu
npecTaB/balby  KaHAMJaTa HCTHHANA MY/JTHAHCUMIUIMHADHH  acleKT  CBOJHX
HCTpa/KHBaa, &IH HE MOTY Ja ce ClokHM ca oueHoM KomucHrje fa Moja HCTpakHBarba
HHCY H3 ofnacTH xemHjckor HHkemepcrea. Hamme, ja ce v CBOjHM HCTpaKMBakHMa
DaBpHM HCITHTHBAHKEM (I)CH{)MEH& npeHoca Mace Y HHEQNCYNAIHOHHM CHCTEMHMA, LITO
craja y JAOMEH XEMH]CKOT HHMKCH:€DPCTBA, 2 CHCTEMH KOj€ MCIHTYJEM HMajy NpPHMEHY Y
obnactiMa Koje je HaBena KoMHcHja (mpexpambGeHo HHKemepcTBO, (apMalleyTcKo
HHAemepcTBo, bHoTexnonoruja). Jla 6ux Gosbe MAycTpoBana IITA AEJIHM [a KameM,
NpHiakeM jedaH paj Kao npuMmep. Y KOHKPETHOM paiy jeé HCIHTHBaH MPEHOC Mace
(nonndieHona W Boje) Kpo3 MaTpHKC rena xurosada. [lakne, HaseneHH pan uMa “OHo”
acrexT (jep cy npeaMeT HCTpaxHpama OHomomuMep H OHOAKTHBHA jeMibeH:Aa), Na M
acmeKkT MOJHMEPHOT HHKEHEPCTBA, &IH CYWITHHA paza (nmpeHoc mace) jecte obnact
XEMH]CKOT MHKCHEPCTBA. Y OCTaJHM paloBHMa, HEKH OJI HABEJCHHX ACMeKaTa Mory
GHTH 3acTyIUbeHH Yy Beho] HIH Mak0] MEPH, YOCTAIOM, MOPEe] MEHE Ha HCTOM MPOJeKTY
M3 00NacTH MHTEIPHCAHMX H WHTEDAMCUMIUTHHADHHX HCTPAKHUBAIA J€ AHTaMOBAHO M




HEKOJIHKO HacTaBHHKa ca Kareape 3a XeMHjCKO HHAKEHEPCTBO, 1a HM HHKO HHKaJla HHje
OCMOpPABA0 HANPENOBAMKE YITPABO ¥ 00/1aCTH XEMH]CKOI HHIKEHEPCTBA.

. Jlame cMaTtpaM ja je MYJNTHAMCLMIUIMHADHH ACHEKT MOJHX MCTPaKHBAaMA 3alpaBo
NpeaHoCT, noroToBo WMajyhu y Buay na ce Gupa HacTaBHHK 3a npeamet [lpozpamuparse
koju noxahajy ceBu cMepoBH, Te cMatpaMm ja OMX HMana GO/bH YBHI y HHKEIEPCKE
npofieme M3 pazHIHTHX o0NacTH Koje YMHEe KYpHKYAyM oBor daxynrera a Koju ce
MOTY PELIHTH NMPUMEHOM MpPOIPaMCKHX ANdaTKH IOTO YOCTAIOM H YMHH CYLUTHHY OBOP
NpeaMeTa, ¥ OHOCY Ha OCTANa JBa KaHIKJaTa KojH cy OMau GoKycHpaHH caMo Ha jeHy
obnacT HeTpakKHBaA.

. Ocepryna GHx ce Ha KJbY4HY npeaHocT Kojy KomHcHja npHnHcyje kanauaary ap Mupky
Crujenoenhy, a TO je MCKYCTBO y HacTaBM M3 4ak jeceT nmpeamera. Oa tor Gpoja, vy
HM3pewrajy na asa mecta KoMHcHja HaBoau ja je MOj konera MHpPKO ¥ TOKY camo jBe
mkoncke roaune (2007/2009) yuyecroBopao y HacTaBH Yak IIECT PazIHYMTHX [peiaMera
Ha Yuusep3utety y Jloxu, y Karapy, ann surae y Mssemrajy He croju koju Bua ysemha
y HacTaBH je Yy MHTamy, JOK je 3a MeHe W apyror kasmauaara ap Mapka Cramenuha y
JleNy H3BELNTaja KOJH OLeEYje CBAKOr KaHAWJaTa noHaocob jacHo HaBeaeHo Aa CMoO
y4yecTBOBANMH Y wirohemy pauyHckux sexOn. Ha ocHoBy M3pemtaja MH HHje jacHo je 1
ap Mupko Crujenoeuh 3aucTa apxao BexOe H3 CBHX HABEJEHHX MPEIMETa H AKO jecTe
ca KOjHM (HOHI0M HacoBa HIIH je Y NUTAY HEKH APYTH BH/ Y4ECTBOBAMA Y HACTABH.

. Jame je y HMapewrrajy Haseneno aa je ap Mupko Crujenoeuh va TM®-y y Toky k.
2011/2012 y4ecTsoBao y HacTaBH Ha npeaMeTHMa Enepeemcka uwmezpayuja npoyeca Ha
MacTep cTyaHjaMa H Buwu xypc mepmoounamuke Ha NJOKTOPCKHM cTyanjama. MelyTum,
y Hapemrajuma ca nacraBHo-Hayq9nux Beha (arhiva.tmf.bg.ac.rs/interno) nema 3anmuca o
naeamwy carnacHoctd ap Mupky Crujenosuhy 3a ydembie y HacTaBH M3 HaBEAEHHX
npemeta. M3 Tora cnean, na je ap Mupko Crajenosuh yvecrBosao y nacraBu Ha TM®-y
Ge3 carnacHoctH HactaBHo-nayunor peha QakynTera, anM Takse HaloMeHEe Hema Yy
u3sewrajy Komucuje. CMaTpam fa Takas BHI aHraKOBalba Y HAaCTABH HHjE pelieBaHTaH.
Jlasbe cMaTpam j1a ce HehOPMATHO JPAKakhe HACTABE HE MOXKE CTABHTH Y HCTH PaHr Kao H
Hactasa y3 onobpewme HacraBHo-HayyHor Beha Ha HAYMH Ha KOJH je TO ypaiauia
KomucHja, onn. HapohemweM y caMoM Jawsyyky H3BEIITa)a Kao KbyuHe KBaTH(pHKalHje
KaHJIHaTa.

. Taxohe ce mamehe cymTHHCKO mHTamke 3amwTo je MHDPKOBO HCKYCTBO Y HacTaBH Ha
Yuupepautery y JMoxu (Karap) w Ha Memuunnckom daxynrery y @oun (BHX)
JparoleHtje o Mor, ¢ 003MpoM J1a caM ja Apikaia pauyHcke BexOe y KOHTHHYHTETY 0
mk. 2007/2008 ca ¢pongom yacosa 1o 4ak | () yacopa Heae/bHO M3 ABa npeamerta (Ocnosu
AYMOMAMCKo02 ynpasasara W AYymomamcko ynpaemare npoyecumd) KOJH NpHnanajy
Karenpu 3a Xemujcko ummemepctBo Ha TM®-y u koja nogpazymesajy npHMeHY

nporpaMHpama.

. Ha kpajy. wenum ga narnacum cnenehe uumennue: 1a cam npema Mapewurajy KoMHcHje

ocTsapuia aanexko sehn 6poj noena (M10+M20+M40+MS50+MBO+M90+M100 = 417.5,
MaJla je npema Mojoj eeHieHLIHjH 6poj noeHa U3 HaBeleHHX Kateropuja 320.5) y oanocy
Ha apyra apa kaiauaata (151 u 197 konuko cy ocreapuin ap Mupko Crujenosuh u ap
Mapko Cramenuh, penom), na Ha nawem (axkynrery seh aeBeT rojmHa ydecrsyjem y



HACTABH H JIa CaM H ayTop jeaHor yubeHHKa KOJH KOPHCTE CTY/IEHTH Y HACTABH HA OBOM
takynrery.

Ha ocHoBy ceera HaseaeHor cMatpam jia oanyka Komucuje na npeanoku ap Mupka
Crujenosuha 3a w3bop y 73Bame JOUEHTa HHje Y CKIALy ca MNOCTHIHYTHM Hay4yHo-

HCTPRKHBAYKHM H TMeJarollKHM pe3yiTaTHMa, 4YHME CMArTpaM Ja caM O[UIYKOM Komucuje
owrrekiena.

[Toanocunau npumende,

?E’ff'-{__.l. ] Uf:?ﬁ‘je(’:h f_

ap Bepuua hophesuh
beorpaa, 01.03.2016.
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Abstract

Chitosan—gutarddehyde micropartides were produced by emulsion crosdinking method to be used as drug delivery
system for polyphencls from Thymus serpylium L agueous extract. The effect of preparation conditions, chitosan con-
centration (1.5-3% wiv), and dutarddehyde/chitosan (GA/Ch) mass ratio (0.15-1.20) on water and polyphenols trans-
port properties was investigited. Swelling rdio of dry partides (68-230mm) in waler ranged from 280% to 530%
depending on the formulation. The decrease in swelling was observed with incressed GA/Ch mass ratio (i.e. crosslinking
degree) & the same chitosan concentration, or with incressed chitosan concentration & the same GA/Ch mass rdio.
The increase in GA/Ch mass ratio was dso manifested by incressed partide compactness i e. decressed size and reduced
surface roughness. The sorption capadity for polyphencls seems to be a complex interplay of swelling behaviour and
interactions chitosan—gutar ddehyde—polyphenols identified by Fourier transmission infrared andyss An increase in
crysdlinity of chitossn was observed upon crosdinking with dutarddehyde and encepsulaion of polyphenols, as
observed by X-ray diffraction andysis. The results obtained from release kinetics of selected polyphenclic compounds
{caffeic acid, rosmarinic acid, totd flavonoids, and totd phenol content) showed that polyphenols were relessed & a
lower amount (2—4 times) in water, but more rapidly (45-120 min) in comparison with the release in gestric followed by
intestingd smulated fluid (95F-3F) (120240 min). The experimenta results of the time-dependent swelling in water and
polyphenols releass in both, water and SGF-SF, were andyzed with severd mathematical models The results depicted
Fickian diffusion as the water transport mechaniam. In the case of polyphenols, only empirical Weibull model could be
sugeested for describing release kinetics

Keywords
Chitosan microparticles, emulsion crosslinking method, water sorption, polyphenols relesse, mathematica modeis

Introduction

Polyphenols are plant metabolites which act as power-
ful antioxidants, i.e. neutralize the harmful effects of
free radicals and thus provide support for the immune
sysiem. Among more than 8000 phenclic compounds,
structurally very different, the majority is presented
by phenolic acids, flavanols, flavonoids, and dihydro-
chalcons.” These compounds have one aryl ring with
a hydroxyl group attached as the main feature.
Mumerous studies proved that polyphenols have
various types of pharmacological properties including
anti-oxidative, anti-inflammatory, anti-mutagenic,
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anti-carcinogenic, anti-angiogenic, apoptotic, anti-
obesity, hypocholesterolemic, anti-arteriosclerotic,
anti-diabetic, anti-bacterial, anti-viral, and anti-aging
effects.”™" Polyphenols in plant extracts have been of
special interest due to a synergistic action of different
polyphenolic compounds.®™® However, most of the
hydrophilic polyphenols show sensitivity to light,
oxygen and temperature, as well as pH variations of
the human gastrointestinal tract, which often result in
their reduced antioxidant activity.'™"” In addition, low
bioavailability is often attributed to polyphenols.'*"*
Furthermore, a high content of polyphenolic com-
pounds in herbal infusions imparts bitterness and
astringency (often regarded as negative sensory proper-
ties), thus decreasing their palatability and lowering
their acceptability by the consumers.'™"’

Therefore, in recent years considerable attention has
been paid on encapsulation of plant extracts,'*™*
mostly by in situ methods and using different polymer
matrixes.”” The so-called “post-loading™ entrapment
based on leading of polyphenols on pre-formed poly-
mer particles (readymade support) has the advantage of
minimal interactions between a crosslinking agent and
bioactive compounds during processing, while giving
satisfactory results in respect to encapsulation effi-
ciency."**** Among different entrapping materials,
chitosan seems to be suitable for controlled release in
the gastrointestinal tract of various compounds, drugs
and other bioactive compounds for food, agricultural,
and pharmaceutical applications.” Chitosan exposes
unique properties, such as biodegradability and bio-
compatibility, mucous adhesiveness, low toxicity to ani-
mals and humans, as well as the ability to form low-cost
delivery systems with distinctive biological properties
and diversity,””

Thus, in this study chitosan microparticles were
synthetized by inverse emulsion crosslinking technique
using glutaraldehyde as a crosslinking agent {(manufac-
turing step one), and then loaded with polyphenols
from Thymus serpyllum L. aqueous extract (as model
plant extract) by molecular diffusion (manufacturing
step two). Additionally, transport properties, i.e.
water sorption and polyphenols release, are associated
with needed matrix—crosslinker—polyphenols inter-
actions. In specific, the effect of chitosan concentration
and crosslinking degree on water sorption (i.e. swelling
behavior) and polyphenols sorption (via total phenol
content (TPC)) were investigated. Swelling kinetics
and in vitro release profiles of selected polyphenols
in water, as well as in simulated gastric and intes-
tinal fluids (SGF and SIF) were fitted by few theor-
etical, semi-empirical and empirical mathematical
models in order to explain transport mechanism.
Furthermore, the obtained results were discussed in
relation to  chitosan—glutaraldehyde—polyphenols

interactions identified by F ourier transmission infrared.
The changes in crystallinity of chitosan were examined
via X-ray diffraction (XRD) analysis. This study could
be useful for prediction of drug loading capacity and
validation of swelling-diffusion drug release mechanism
when polyphenols are used as target molecules in
chitosan-crosslinked microparticles.

Experimental
Materials and methods

The monomers used in this study, chitosan (Ch) (1537
kDa, 200400 mPaE, the degree of deacetylation of
80%) and itaconic acid were obtained from Fluka
(Belgium). The crosslinking agent, glutaraldehyde
(GA), was obtained from Sigma-Aldrich (Germany),
paraffin oil (light liquid paraffin) from Centrohem
{Serbia), while Tween 80 (polyoxyethylene (20) sorbitan
monocoleate) was obtained from Riedel-de Haén
(Germany). Sodium dihydrogen phosphate dihydrate,
di-sodium hydrogen phosphate dodecahydrate (Lach—
MNer, sor.o., Czech Republic), potassium chloride and
hydrochloric acid (Fluka, Germany) were used to pre-
pare the agueous media of different pH values. All
other chemicals used were of analytical grade.

Thymus serpyllum L. herb was kindly acquired from
The Institute of Medicinal Plant Research “Dr. Josif
Pandic" (Belgrade, Serbia). For the determination
of TPC, Folin-Ciocalteau’s reagent (Merck KGaA,
Darmstadt, Germany) was used. Acetonitrile,
LiChrosolv gradient grade, was purchased from
Merck KGaA (Darmstadi, Germany), formic acid
{98% ) was obtained from Lachema (Brno, Czech
Republic). Distilled water was purified in a Simplicity
UV® water purification system (Merck Millipore,
Merck KGaA, Germany). Standards of phenolic com-
pounds (rosmarinic acid, caffeic acid, and luteolin
7-glucoside) were purchased from Sigma-Aldrich,
USA.

Micropartices synthesis

Chitosan microparticles were synthetized by inverse
emulsion method with the addition of GA as the cross-
linking agent, as previously described.”” The particles
were prepared at different chitosan concentrations:
1.5%, 2.0%, and 3.0% (w/v), as well as at different
GA/Ch mass ratios (x), ranging from 0.15 to 1.20.
The aqueous phase of emulsion (solution of chitosan
and 7.5% (w/v) of itaconic acid in water) was mixed
in the 1:10 ratio with an oil phase (paraffin oil with
addition of surfactant Tween 80 (2.0% (v/v)). Prior to
mixing, solutions were purged with nitrogen to remove
oxygen. After homogenization, certain amount of GA

Deswrioaded Fom D sagegd com o KaBSON s Deoember 14, 7015
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was added drop by drop; stirring was continued for
24h using magnetic stirrer (at a stirring speed of
750 r/min}, allowing the microparticles to harden. The
obtained Ch-GA microparticles were washed three
times with distilled water, ethanol, and petroleum
ether, respectively, followed by continued rinsing with
distilled water until complete removal of surfactant.
Washed microparticles were dried in an oven at 50°C
and then stored in desiccator until further use.

Freparation of the Thymus serpyilum L aqueous
extract

Agueous polyphenolic extract was obtained by
adding 10g of dry thyme plant to 200 mL of boiled
distilled water; the extraction process was carried out
at room temperature for 30min, with stirring. The
obtained extract was then filtered through medical
gauze.

Encapaulation of payphendls

Ch-GA microparticles (about 0.1 g) were immersed in
10mL of thyme extract (pH adjusted to 03.5 with ita-
conic acid) and left for 24 h (with mild orbital shaking)
to absorb polyphenols from aqueous extract. After
that, microparticles were filtered from solution and
dried in an oven at 37°C and, subsequently, in a
vacuum until reaching constant weight.

Micropartides characterization

Swelling behavior. The swelling of microparticles was
monitored gravimetrically in water at 25 °C for Zh, at
fixed time intervals. For the sake of comparison, the
swelling of sample Ch(2.0}-GA x % 0.90 in simulated
gastrointestinal conditions at 37 "C was also examined,
precisely in SGF for 2h and subsequently in SIF for the
next 4 h. The degree of swelling was calculated accord-
ing to the following equation

5 O 100 b

where m; corresponds to the mass of the hydrogel
microparticles at time t, while my corresponds to the
mass of dry sample.

Fartides dze Data related to microparticles  size
were determined using Mastersizer 2000 (Malvern
Instruments, Worcestershire, UK ), equipped with the
Hydro 20008 dispersion unit. The mean diameter over
volume (also called DeBroukere mean) was used as
representative diameter. The size distribution of the
particles was characterized by span factor.

SBM analyss SEM analyses were performed using elec-
tron microscope Tescan Mirad XMU (Cranberry
Township, USA). Samples Ch(3.0}~GA with different
GA/Ch mass ratio (0.15 and 0.60) were analyzed in dry
form. Prior to analysis, samples were coated with gold/
platinum alloy (15/85) under vacuum using Polaron
SC502 sputter coater.

FTIR analyss FTIR spectroscopy of Ch{2.0)-G A (with
Ch/GA mass ratio 0.90) sample was performed using
Bomem MB 100 FTIR spectrophotometer. An amount
of 1 mg of sample was mixed and ground with 50 mg of
potassium bromide and compressed into pallets at a
pressure of 111t for about a minute, using a Graschy
Specac model: 15.011. The spectra were obtained in the
wavenumber range between 4000 and 400cm ™' at 25 °C
and at 4cm"' resolution spectrum.

XFD analygs The XRD analysis was used to determine
the crystallinity of the prepared samples. The dried
powders were characterized using Rigaku Ultima IV
X-ray diffractometer with Cu Ka Ni-filtered radiation
and scanning rate of 5 ¥Ymin.

Total phenol content

TPC was determined spectrophotometrically using the
Folin-Ciocalteau’s reagent, according to the modified
method of Lachman et al. (FC method),” as described
previously.” Namely, TPC encapsulated in the micro-
particles was calculated as a difference between amount
of polyphenocls in initial extract and the amount of
polyphenols remained in the extract after 24 h of encap-
sulation process.

HALC analyss of phendlic compounds

Herbal extract and samples obtained from release study
were analysed by HPLC to determine the content of
caffeic acid (CA), rosmarinic acid (RA). and total fia-
vonoids (TF). HPLC analyses were carried out on
Agilent series 1200 RR HPLC instrument (Agilent),
with DAD detector, on a reverse phase Lichrospher
RP-18 (Agilent) analytical column (250 04mm® id.,
S5mm particle size). The mobile phase consisted of solv-
ent A (0.2% solution of HCOOH in water) and mobile
phase B (acetonitrile). Extracts were separated by
gradient elution according to the following scheme:
0-2min 5-20% B, 2-20min 20-55% B, 20-25min
80% B, 25-27min 80-100% B. The injection volume
was 40 1L, flow was adjusted to 0.8 mL/min and detec-
tion wavelengths were set at 280 and 330nm.
Identification of CA and RA was based on comparison
of retention time and UV spectra with those
from the authentic standards, while the TF were
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identified according to their characteristic UV spectra.
Quantification of CA and RA was done using calibra-
tion curves of authentic standards, whereas detected TF
were quantified as equivalents of luteolin 7-glucoside.
All analyses were done in triplicate. The results are pre-
sented as milligrams per mL of the extracts,

Release study

The release of polyphenols from Ch—G A microparticles
(Ch{2.00-GA (x%0.90)) was monitored in water at
25'C, as well as in SGF-SIF at 37°C. Approximately
0.1g of sample was immersed in 10mL of release
medium and mixed using orbital shaker (at a speed of
150 r/min); at pre-determined time intervals, aliquots of
sample were taken and analyzed. The release in water
was monitored for 2h. The release in SGF-SIF was
conducted as follows: the first 2h of polyphenols
release was examined in SGF, and then continued in
the SIF for the next 4h (microparticles were immedi-
ately transferred to proper volume of SIF). The TPC
was determined as described in section “Total phenol
content”, while the content of CA, RA and TF was
determined as described in section “HPLC analysis of
phenolic compounds™,

Mathematical modelling of
swelling/release profiles

The experimentally determined swelling/release profiles
were fitted to the set of the known theoretical, semi-
empirical, and empirical models. The portion of the
water absorption curve (or actives release curve)
with a fractional water uptake (or actives desorption)
(M /M ) less than 0.60 was analyzed with the Ritger—
Peppas power law equation”®"

M, | i
M Ya eyt &k

where M, is the mass of water absorbed at timet, M, is
the mass of water absorbed at equilibrium, k, is a char-
acteristic constant of the hydrogel, and n is a charac-
teristic exponent describing the mode of the penetrant
transport mechanism,

Proportionality between the fraction of water sorp-
tion/drug release and the square root of time has
been developed by Higuchi to approximate data for
M,/M, <0.6 with the following equation®'
&

1
. 4 K7 it

where k; is a constant reflecting the design variables of
the system.

The release equation for matrix of spherical shape
containing dispersed drug was developed by Baker and
Lonsdale from Higuchi model.” This model assumes
that drug was uniformly dispersed in the matrix and the
drug concentration in the matrix was greater than the
drug solid solubility in matrix

i 0 D.:_.l#
10 M O
M, M

b

% 10 Y kat

After 60% of water sorption/actives release, it can be
assumed that for long periods the sorption/release was
mainly dominated by relaxation of the polymer net-
work and that the sorption process of the polymer by
relaxation was first order. Then, the Berens-
Hopfenberg differential equation for the relaxation pro-

cess could be applied as follows™

ig'—' Ya 1 0 A explikytb &b
|

where A is a constant and k; is the relaxation rate
constant.

The entire set of experimental data was fitted with
the model which assumes a fast initial transport of com-
pounds followed by a time dependent diffusion. This
so-called *“burst model™ is given by the following
equation™’

M1| n
M, Yakst"p B

&b
where kq is a pre-exponential factor, n is the transport
exponent, and B is a constant added to fit experimental
data when there was a fast increase in the sorption/
release at initial times,

Peppas and Sahlin™ developed the model for the
case of anomalous transport, which accounts for the
coupled effects of Fickian diffusion and Case 1] trans-
port. This model is known as Peppas—Sahlin equation

l'lr I m Im
el P b ks bl
M| k:.l I

The first term of this equation represents the contri-
bution of Fickian diffusion and the second term refers
to the macromolecular relaxation contribution on the
overall release mechanism.

The next model is described also by the Peppas-
Sahlin equation, but with exponent m fixed to 0.5

Moy kstb kot'?
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This expression describes the release rate in terms of
relaxation-controlled transport process, kgt, and the
diffusion controlled process, ko',

The Weibull model is an alternative empirical equa-
tion that can be used to describe the entire set of experi-
mental data. The tree-parameters Weibull model is

given by the following equation™

8] o m

M ) O exp D& ot¥ &b
M,

The last model tesied here was the Peleg model,

which has been used so far mainly to describe sorption

processes in real food matrices. The Peleg model is
given by the following equation®’

M

OOk
Mdrypal

s
kit b kiz

where M, is the water content at t % 0 (g water/g of dry
polymer gel), M/M gy g i5 the water content in any
time t (g water/g of dry polymer gel), t is the absorption
time, k;, is the kinetic constant of the model (minOg
water/g dry polymer), and k; is a characteristic con-
stant of the model (g water/g dry polymer).

The optimum values for the parameters present in
each equation were determined by nonlinear least-
squares fitting. The three criteria of statistical analysis
were used to evaluate the adjustment of the experimen-
tal data to the different models: the coefficient of deter-
mination (R”), reduced Chi square ((T), and root mean
squared error (RMSE). The R* and values [T were
obtained by the software Origin Pro 8.5, while RMSE
was calculated as the square root of the sum of the
squared residues (SSE) divided by the regression
degrees of freedom.

Qatidical i
All experiments were carried out in triplicate and
expressed as means with standard deviations (SD).
The Tukey test was used to determine the significant
difference between sample at p< 0.05 level. All analyses
were done using software Origin Pro 8.5 (OriginLab
Corporation, Northampton, USA) and Microsoft
Office Excel 2007 (Microsoft Corporation, WA, USA ).

Results and discussion

Fartide sze analyss

The obtained microparticles were spherical in shape
inot shown) with mean diameter between 230 and

68mm and span factor of 1.68 00.43. In general, the
Ch-GA particles experienced a decline in size with

increasing chitosan concentration and increasing GA/
Ch mass ratio (Figure 1). The size reduction associated
with increased chitosan matrix density at higher cross-
linking agent concentrations was in accordance 1o lit-
erature data on microparticles prepared by the
emulsion crosslinking method. """

Swelling studies

The time-dependent swelling behavior of Ch-GA
microparticles in deionized water at 25°C is given in
Figure 2. Figure 2{a) shows the effect of the GA contemt
on swelling kinetics of the samples with 2.0% (w/v) of
chitosan. All samples attained maximum swelling in
approximately 30 min; afier this time the overall swel-
ling in these microparticles was decreased. A decrease
in Ch=GA degree of swelling (at pH 7, 37°C) after
reaching a maximum wvalue was also observed by
Gupta and Jabrail,*” but only for formulations made
from low-molecular weight chitosan (260kg/mol)
having a low degree of deacetylation (48%). The
authors assigned this phenomenon to erosion of the
microparticles during time (20h) due to the decrease
in intermolecular interactions. The release curves pre-
sented in Figure 2{a) show what was expected, i.e. the
ratio of swelling was inversely proportional to the con-
centration of crosslinking agent (GA ) in other words,
by increasing the degree of crosslinking, the degree of
swelling decreases. This is in agreement with previous
reports on swelling of chitosan copolymers crosslinked
with glutaraldehyde."'** Lower degree of swelling is the
result of the higher crosslinking density, which provides
less flexibility of the polymer chains and reduces the
free volume between the polymer chains. The same
trend was noticed for Ch(1.5-GA and Ch{3.0-GA
samples (data not shown). The effect of chitosan
content on swelling of microparticles is evident in
Figure 2(b}), where the theoretical degree of crosslinking
was constant (y % 4.12). The results showed that with
the increase of chitosan content the degree of swelling
decreased, due to stronger intermolecular interactions
and more severe crosslinking. The maximum swelling
ratio varied in the range of 280-530% depending on the
sample. The literature data on water sorption results
for chitosan gels crosslinked with glutaraldehyde
show quite a wide range of swelling ratios, since
many factors play a role in controlling the chitosan-
solvent interactions, such as molecular weight and
degree of deacetylation in chitosan,”’ gel geometrical
characteristics in relation to preparation conditions.
The closest system for comparison is perhaps the
one investigated by Dini et al:*’ the Ch—-G A micropar-
ticles (O 10-100mm) produced by emulsion crosslinking
method (principally the same as herein) from 1%
{w/w) chitosan solution exhibited swelling ratio of
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Figure 2. Swelling kinetics of Ch-GA micropartices (a) the effect of GA/Ch mass ratio (x) & the same concentration of chitosan
(2.0% (wiv)); (b) the effect of chitosan concentration (1.5 and 3.0%(w/v)) & the same theoretical crosdinking degres (y 14 4.12),

0470-320% at theoretical degree of crosslinking of
05-10; in our study the Ch{1.5}-GA particles with
crosslinking degree of 4.12-9.50 reached swelling ratio
of 530-300%.

The first part of the swelling kinetics, the time-
dependent zone, was analyzed by eight kinetic models
given by equations (2) to (10). The best model describ-
ing the swelling charac’tenstms of samples was chosen as
the one with the highest R, the lowest f and RMSE.
The kinetic parameters are prmemed in Table 1 for the
Ch{2.0-G A sample with GA/Ch mass ratio 0.45 as a
representative sample.

Based on results presented in Table 1, the best fits of
the data were achieved with the “burst model™ (equation
(6)), Peppas—Sahlin 1 {equation (7)) and Weibull {equa-
tion (9)) models (R* 0 0.99). The values of n 0 0.43 indi-
cated that the water transport mechanism was Fickian
diffusion. This conclusion was also supported by a very

low contribution of relaxation-controlled transport in
comparison to diffusion-controlled transport (ks versus
ks, ie. kg versus kg) of the Peppas anomalous models
{equations (7) and (8), respectively). Under this circum-
stance, Peppas-Sahlin models (equations (7) and (%))
become identical to power law model (equation (2)),
meaning that power law model could be used to describe
the whole range of experimental data. In this line, there is
a good proportionality (R > 0.9) between the cumulative
amount of drug released and the square root of time
{equation (3)). This can be also regarded as an indicator
for diffusion-controlled solute transport. According to
Papadopoulou et al™ when d parameter of the
Weibull model (equation (9)) is below 0.75 (d % 0.43)
the Fickian diffusion in either fractal of Euclidian
spaces is dominant. According to low value of B param-
eter (equation (6)), the burst effect which refers o a
sudden initial solute absorption was negligible.
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Table 1. Perameters and coefficents obtained from different models used for smulation of the swelling profiles of Chi2 0)-GA
microparticles having GA/Ch mass ratio (x) 0.45.

Model Equation Parameters R RMSE ug
Ritger—Feppas Equation (2) ks 0257 0 0.017 0990 0020 5420107
n0.36300.041
Higuchi Equation (3) kg 0206 0 0.011 0.96 0.083 0.0017
Baker— onsdde Equation (4) ks 0.014 0 0.001 053 0.00183
Berens—Hopfenberg Equation (5) A111 00579 0o 0.026 0.0028
ks 01100 0.045
Burgt effect Equation (6) B0.001 0 0.030 0.992 0017 8970107
ks 0236 0 0.029
n 0.426 0 0.003
Feppas~3ahlin 1 Equation (7) ke 0237 0 0.020 0992 om7 B.97 0 107
ky 0,002 0 0,039
mO041500.173
Peppas-Sahlin 2 Equation (8) ks 2780 10701980 107" 098 0.024 0.0023
kg 0.192 0 0.006
Weibull Equation (9) c12801862 0.992 0.020 5810107
d 0437 0 0.165
ko 1.04 0 10°400.003
Peleg Equation (10) k™ 1.57 0 0.287 057 0.262 0.0686
ks2” 0.189 0 0.020
*minOg'g
‘g
A constant k;; (equation (10)) is related to mass transfer &5
rate, e.g. the lower the k;,, the higher the initial water riid ~
absorption rate, while a constant k;» is related to max- :
imum water absorption capacity, i.e. the lower the ks, 4.00
the higher the water absorption capacity. When com- 0.754 .
pared to our sample (absorption capacity of 43 (g ®  Exparimanta data MM l30 B
water/g polymer gel)), one super-absorbent copolymer = —— Risgar-Peppas model | EF
ge+ had two-order of magnitude higher abigrption cap- = 0501 Rk aaaG o s
acity (232-316 (g water/g polymer gel)).”™ Thus, the —— Burst effoct mool |
values of k;, and k;» obtained here (94.2 (s0g/g) and e |
0.189 (g/g), respectively) were significantly higher than O] —— Weibull model {100
those obtained for super-absorbent copolymer gel " ﬁ""’"’m"“' MeMary o
(0.05842-0.03266 (sOg/g) and 0.00353-0.00257 (g/g), oood : : -n N P

respectively) reported by Ismail*® (F igure 3).

S analysis

The impact of degree of crosslinking was evident not
only regarding swelling kinetics, but surface morph-
ology, too. As can be seen in Figure 4, the surface of
Ch{3.0-GA microparticles was changed from rather
rough (Figure 4{a)) to smoother (Figure 4(b)) with
increasing GA portion, i.e. GA/Ch mass ratio from
0.15 to 0.60. Similar effect of degree of crosslinking
on surface properties was described by Gupta and
Jabrail.**

W i5 20 25 30
t (min)

] §

Figure 3. The fractiona water sorption (M/M, as left ordin-
ae referring to equations (2)-2) and (59} and MiMury gu
right ordinate referring to equation (10)) of the Chi2.0-GA
(%% 0.45) formulation as a function of time,

FTIR analysis

FTIR analysis was performed to confirm relationships
between the matrix and thyme extract componenis.
Figure 5 shows FTIR spectra for chitosan microparti-
cles before (Figure 5, spectrum 1), after polyphenols
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Figure 4. S8V micrographs of Ch{3.0}~GA micropartide surface a different GAJCh mass ratio (x): (8) 0.15 and (b) 0.30

encapsulation (Figure 5, spectrum II), as well as
after polyphenols release (Figure 5, spectrum I11).
Several bands were observed in all spectra, different
in intensity, and position. The strong and broad
absorption band around 3440cm™' has been detected
due to O-H stretching and bending vibrations, FTIR
spectrum of chitosan microparticles with encapsulated
thyme polyphenols (Figure 5, spectrum II) dis-
plays high intensity peaks at 2930.0 and 2880.1cm"'
related to asymmetric and symmetric behavior of CH,
group, respectively. These peaks are of somewhat
weaker intensity, probably due to the interaction of
methylene groups of GA with reactive groups from
polyphenols.

Around 1650cm™"" there are several chitosan charac-
teristic bands, overlapping each other: band related to
carbonyl groups of amides (amide band [), asymmetric
absorption stretching band as the result of presence of
carboxylate anions™ and band which is associated with
stretching vibration of CWN bond characteristic for
crosslinked chitosan microparticles which indicates
the Schiff base formation as the result of reaction
between carbonyl groups of GA and amino groups
of chitosan chains. After encapsulation of polyphenols
this band is shifted to lower wavenumber, 1602.7cm"’,
related to C—C streiching in aromatic ring indicating
the presence of phenolic compounds functional
group,*” while it is shifted again to higher wavenumber
(1638 cm™") after polyphenols release. These alterations
pointed out interactions of polyphenolic compounds
with chitosan via hydroxyl and amino groups of the
matrix.

Further, bands between 1516 and 1595¢cm™' are
related to N-H bending mode (amide band 1), while
peaks at 1070.7 and at 900.7cm "' are related to C-0-C
stretching and pyran ring, respectively.*®
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Figure 5. FTIR spectra of Ch{2 0)-GA (x4 0.90) microparti-
des | — empty microparticles; Il - microparticles with encapsu-
lated thyme polyphenols, and Il = micropartides dfter
polyphencls relesse.

AFD analysis

Figure 6 shows the XRD patterns of pure chitosan and
crosslinked samples Ch{2.0-G A (x 14 0.45), both empty
and with encapsulated polyphenols. XRD pattern of
pure chitosan (Figure &(a)) shows strong peaks at
around 10" and 20" of 2y angle which indicates the
semi-crystalline nature of chitosan.” The peak at 9.4

of 2y corresponds to the hydrated crystals of chitosan,
while peak at 11.6 " of 2y corresponds to the anhydrous
chitosan crystals. The following broad peak stretching
from 15.5 to 24" of 2y indicated the amorphous chit-
osan region.” In addition, XRD patterns of empty
Ch(2.00-GA (x'%0.45) microparticles (Figure 6(b))
and Ch{2.00-GA (x'40.45) microparticles with
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Figure 6. XRD paterns of (a) pure chitosan and Ch{2.0)-GA
{x % 0.45) micropartides, (b) empty, and (c) with encapaulaed
polyphencls.

encapsulated polyphenols (Figure 6(c)) revealed the
appearance of new peaks (e.g. 2y%21 "% with higher
intensity (as a result of crystalline phase), indicating
that addition of GA increases the crystallinity of chit-
osan. Similar findings were observed by Mishra et al.,”'
where chitosan—phosphomolybdic acid based films
crosslinked with GA showed higher crystallinity per-
centage in comparison to pure chitosan. The peaks rec-
orded for the Ch(2.0-GA (x %0.45) microparticles
with encapsulated polyphenols were of the greatest
intensity; similarly, Hosseini et al.”> observed an
increase in crystallinity of chitosan—sodium tripolypho-
sphate nanoparticles upon incorporation of oregano
essential oil. Therefore, the XRD analysis showed
that crosslinking of microparticles with GA, as well
as the presence of polyphenols in microparticles had
influence on packing structure of chitosan.

Total phendl content

Figure 7 shows the influence of the matrix composition
on the TPC. TPC in microparticles varied in the range
60120 mgG A/ Bpaniicies depending on the sample (TPC
in the original thyme extract amounted 2.4 mgg o g/mL).
This seems to be quite a good result, in comparison to
literature data. For example, when thyme extract was
encapsulated in alginate particles, TPC amounted
2.5mgaae per gram of oven-dried particles (the ori-
ginal aqueous extract contained 2.0mggap/mL).”
Furthermore, alginate-chitosan microparticles were
able to incorporate up to 15mggar/Bparicies With the
aqueous extract from raspberry leaf (containin

32mgoap/g of plant dry weight).”' Chan et al™
reported values from 140 to 840mg of Piper sarmento-
sum extract per gram of calcium alginate particles

idepending on the method applied), but in their study
the fraction of polyphenolic compounds has not been
shown.

It was observed that TPC depended on the chitosan
and GA contents. A decrease in GA/Ch ratio led 1o
reduction of TPC content (at the same chitosan con-
centration), which was the opposite from what was
anticipated. Namely, the increase in GA portion
reduced the number of charged amino groups available
for interactions with polyphencls. However, at lower
GA/Ch ratio, the mean particle size had increased
(Figure 1) indicating the reduced interactions between
chitosan matrix and polyphenols. Zhang and
Kosaraju® reported the same effect of particle size on
encapsulation efficiency of catechin. Another paossible
explanation for increased TPC loading with increased
GA portion is that GA also provides the binding cites
for polyphenols via methylene groups (shown by FTIR
spectra). Interaction of GA with other drug molecules
containing groups capable of forming Schiff base with
aldehydes has been reported elsewhere.”

As regarding the impact of chitosan concentration
{at the same GA/Ch mass ratio), TPC tended to
increase with an increase in chitosan concentration
from 1.5% to 2% (w/v). Similarly, Hu et al.'"® found
that encapsulation efficiency of tea catechins in chitosan
nanoparticles (crosslinked with tripolyphosphate) had a
positive linear relationship with the increased chitosan
concentration from 0.5 to 25mg/mL. However,
according to Figure 7, formulations with 3% (w/v) of
chitosan seem to absorb less polyphenols, perhaps as
being less swellable in acidic medium™ in which “post-
loading" encapsulation process took place by swelling-
absorption mechanism (see preparation procedure) due
to the interchain bonding.

Releass of palyphendls

The release profiles of total phenolic compounds, CA,
RA, and TF in water and under SG! conditions (2h in
SGF and 4h in SIF) are presented in Figure 8(a) and
(b), respectively. The release data are presented as the
amount of the released compound per gram of particles
{dry weight) plotted against the time.

All the profiles presented in Figure 8(a) appear to
have similar shape, showing 45 min lasting release of
phenol carboxylic acids, while the release of Ravonoids
was much slower, up to 2h. This was likely to be
expected since phenolic acids of small molecular mass
{e.g. 180 kDa for CA) should be released faster than
flavonoids which have higher molecular masses (200-
600 kDa). The concentration ratio of TF:CA:RA in the
release medium at equilibrium amounted 0.58:0.07:1
while the ratio of these compounds in fresh extract
was 0.56:0.01:1 (0.167200.0011 mg/mL of TF,
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0.0031 0 0.0002 mg/mL of CA, and (.2836 0 0.0015 mg/
mL of RA). This means that CA was released at higher
extent relative to other two compounds (p< 0.05),
probably because RA, and especially TF, containing
multiple hydroxyl groups created stronger interactions
via covalent and hydrogen bonding with chitosan
amino groups (confirmed by FTIR analysis).

The amount of polyphenols released under SGF
conditions (Figure 8(b)) was 2-4 times higher than
the amount released in water. This is actually a conse-
quence of the fact that Ch-GA microparticles swell
more in an acidic environment (inset in Figure 8(b)).
Mamely, at low pH (the first 2h in 5GF ) protonation of
the amino groups of chitosan took place. This led to
repulsion in the polymer chains, dissociation of second-
ary interactions such as intramolecular hydrogen bond-
ing, allowing diffusion of water into the gel
microparticles which resulted with a degree of swelling

as high as 570%; in water the same microparticles
swelled only up to 280% (Figure 2(a)). Similarly,
Zhang and Kosaraju® correlated release of catechin
from Ch-tripolyphosphate microparticles 1o swelling.
Further on, in the SIF the microparticles shrunk,
since hydrogen bonds tended Lo associate by changing
NH:" into NH; groups. The release profiles show that
in water CA escaped more easily from particles and the
concentration equilibrium was reached after 2h in the
gastric medium, while release of RA and TF was pro-
longed to another 4h in the medium with intestinal pH
of 6.8. A prolonged release of polyphenolic compounds
in SGF in comparison to release in water is in agree-
ment with literature data on low solubility of chitosan—
polyphenol complexes in acidic environment.™

The released TPC amounts varied in the range 50—
70%, which means that there were still some polyphe-
nols available for further release. Since chitosan

Dirwnicaded bom ba ssgepil com ol KolS0N on Decemtss 14, 20138



628

Jurral of Bormaterials Applications 30(5)

(b)

A o

 (min}

:
= g4+ m CA
* RA
a TF
0.2 —CA
— R
— TF
0.0 ——

o 50 100 150 200 [0 W0 350
t (min)
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Table 2. Egtimales for c, ky, and d and staistical parameters derived from the fitting of equation (9) to relesse data

Redess

medium Compounds C kig d =3 FMSE N

Waler TEC® 4490334 19501070132010°" 014100111 098 0023 7680107
CA®" 0988010035 010500012 0962010097 0895 0017 9120107
RAY 099100010 0108900003 12400045 09982 70107 148010°°
TF 099500030 007400011 065400068 0990 0028 D.0014

SGRSF TRC® 58.1 0 4.81 125010°%0643010°° 033100030 09 0.078 0.0091
cA" 097900011 007400004 10900083 0996 0019 5630107
RA" 0684 00041 002800005 0655010085 0990 0034 00017
T 12500230 000900007 044100070 0990 0028 00011

"Determined spactropholometricaly,

*Determined by HRLC.

particles are both mucoadhesive and degradable in the
colonic environment”’ and polyphenols could be fur-
ther released in large intestine for prolonged periods.
The experimentally determined release profiles
were fitted to the known theoretical, semi-empirical,
and empirical models using eguations (2) to (9).
Figure 9a) and (b) shows the comparisons of fitting
results obtained by Weibull model of four release pat-
terns (lines) 1o the corresponding experimental results
(symbols) obtained in water and SGF-SIF, respectively.
Unlike swelling kinetics, models (2)+8) either gave
poor results (R*< 0.98) or completely failed to fit
(data not shown). The best fits (R°00.99) were
obtained using Weibull model, with somewhat
lower correlation coefficient for TPC, especially in
SGF-5IF (not shown). The corresponding fitting

results of the Weibull model (equation (9)) are listed
in Table 2.

Although Weibull model properly described the dis-
solution kinetic properties of drugs in various sys-
tems,"** it has been the subject of some criticism
based on the absence of any kinetic fundament.”’
However, there have been some trials on rationalizing
the kinetic parameters of the Weibull model %7
Based on Monte Carlo simulations, it was found that
Fickian drug release from Euclidian or fractal matrices
can be described with the Weibull function.”™®"
According to Papadopoulou et al.*' the exponent d'|
indicates first-order release obeying Fick's first law of
diffusion, which is the case close to release of CA in
both water and SGF. For other investigated com-
pounds, it was found d< 0.75 which can be attributed
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to the Fickian diffusion in either fractal of Euclidian
spaces as dominant mechanism; the exception is RA
release in water when d> | is a consequence of sigmoid
curve indicative of complex release mechanism.

Conclusion

In this paper, chitosan-crosslinked microparticles with
glutaraldehyde as the crosslinking agent were evaluated
as prolonged delivery system for polyphenols. Chitosan
concentration and G A/Ch mass ratio are the main vari-
ables of emulsion crosslinking method. The results sug-
gested that produced microparticles could be used as
supports with controllable sorption capacity for poly-
phenols. The increase in GA/Ch mass ratio (at the same
chitosan concentration) led to reduced particle size and
surface roughness, better swelling, and improved load-
ing with polyphenols. Microparticles loading and sub-
sequent release of polyphenols were affected by
complex interactions: chitosan—glutaraldehyde, chito-
san—polyphenols, and glutaraldehyde—polyphenols as
well as by swelling ability. Chitosan—glutaraldehyde
microparticles provided pH-dependent prolonged
release up to 2 and 4h in water and in SGF-SIF,
respectively. Several mathematical models were applied
to predict water and polyphenols transport kinetics.
The best fitting results were obtained by empirical
Weibull model, while theoretical analysis indicated
Fickian diffusion mechanism of water transport.
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YHHBEP3HTET ¥ BEOI'PALY
TEXHOJIOWKO-METAJIYPIIKH ®AKYITET
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11 000 Beorpan

Hexany Texnonowxko-metanywmror axkyvarera Y uusepsnrera v beorpany
[1poaekany 3a kanpose TexHonowko-metanywkor pakyarera Yuusepanrera v beorpany
Komucuju 3a n3bope Texuonowrko-meranyiwkor gakyarera Yuusepsurera y beorpaay

Ipeamer: Oarosop Ha npurosop ap Bepuue b. Hophesnh na Hipewraj Komucuje 3a nabop
JOLUEHTa 32 iKY HaydHy o04acT XeMHjcKo HHmemepcTBo TexHonowko-
Metanypukor akyarera

Komucnja 3a u3bop 1oueHTa 32 yiKy HayuHy 061acT XeMH|CKO MHKeHepCTBO ¥ cactaBy: npod.
ap Mupjana Kujesuannn, npod. ap Menka [lerkoseka, now. ap Josan Josanosuh npod. ap
Cnobonan Llepbanosuh w npod. ap Brana Bemwkoeuh je noawena Mssewraj o usBopy,
31.1.2016. roauue.

Ha Hssewraj Komucuje, ap Bepuua b. hopheeuh je noawena npurosop 1.3.2016.. v kome
HABOJM Aa ce He chawe ca oucHom Komucnje. Y npuroeopy ap Bepuue b. Bopheeuh nageaeno
J€ wecT Tayaka y Kojuma ce obpaznaxe Hecnarawe ca onaykom Komucwuje, VY taukama | u 2.
KAHAM/IATKHILA HIPAKABA CBOje HEC/Iarahe Ca CTAROM KOMHCH]E 1a 051acT HeHHX HCTPAXHBAH:A
He 00yxXBaTa XeMMJCKO HHKEHEPCTBO, KA0 M Ja jO] . MYJITHAHCUMIAHHAPHH KapakTiep meHHx
HCTpasKHBaKa Jaje NpeAHOCT ¥ OJHOCY Ha OcTale Kanauaare™. Y taukama 3. - 5. ap Bepuue b.
hopheenh ocnopasa nactashe akTuBHocTH kKanauaara ap Mupka Crujenosuha. ¥V nocaeanoj
TaukW csor npurosopa ap Bepuua b. hopliesuh metnue na ocranm kanamnaru. ap Mupko
Crujenosuh u ap Mapko Cramennh umajy MHOro Mare octeapeHnx 60/10Ba y HAYYHOM pajy 04
e,

Ceoj oaropop Ha npumende KoMmucHja OH 3anodena MOHOBHHM MCTHUAIEM HYHILEHHIE aa Ce
JouenT Gupa Ha Kareapu 3a XeMHJCKO HHIKCHEPCTBO, e O Heroso aHramosamne Guno Be3aHo
npseHcTBeHO 3a npeamet [porpamuparse.

Haabpaun jouent Tpeda 1a noceayje 3Hama M HCKYCTBA W3 00AaCTH NPOrpaMupaika W NpUMeHH
HYMEPHUYKHX MeToaa, uume On gonpuueo yhanpehewy ose obnact Ha Texuonowxo-
meTanyiikom dakyarety Yuusepautera y beorpaay. Ha yemenosm npeicrapsbary KanauaaTa.
ap Bepuua bophesuh je narnacuna sa ce nporpamuparsem cama Huje Gasuia seh cy ce Thm
AenoM GaBuau APYrH YIAHOBH UCTPAKHBAMKOr THMA,



Hsasojeno mumbese 1iana KomucHje

Y HMspewrajy komucuje 3a nucame u3sewrtaja sa uibop joueHTa Ha Kareapn 3a XM cam
jaibyunna na werpaxusara Jlp. Bepuue hophesuh  mucy w3 obaactu  xemjexor
nHKerbepeTsa.seh 1a npunatajy obaactuva GrotexHonornje n Texsonoruje xpane. Opaj Moj
3AKbYYaK je OMo 3acHOBaH Ha oHoMe wTo je JIp. Bepuua hophesuh  cama wanucana v cujoj
NPHJaBK 32 KOHKYPC M IWITO je YCMEHO HINOKMAA ¥ CBOM MPEACTABBAILY M0C/He OAPHKAHOT
NPUCTYTHOT Npejasama, 3007 TOra caM, YNPKOC YHILEHULM 12 je 0B KaHAWAZTKHIBA 1M
AANEKO HAJBHLIE PE3IVATATA O/ CBA TPH NPHjaB/LeHa KauaMIaTa Yy TOKY jocajaunber paji.
npeanokuaa ga ce usabepe aApyrw Kauamaar no yenexy, Jflp. Mapko Cramenuh. V CROJO]
npumeadn Jlp. Bepuua BHophesuh — ofpasname na ce oma Gasn npumenama XeMHjCKOT
nieHmepeTBa Y odnactuma  GHoTeXHonorMje W Texwonoruje xpame. Kako ¢y oo
MYJATHAMCLHIARHAPHE 00/IACTH Y KOJUMA XEMHJCKO HHIKSHEPCTBO HMa BEOMa BEJHKH 3Hauaj. 1a
Je ¥ €BOjOj NpHjaBH OBAKO NPEACTABHA CBOja MCTPAXKMBAMKA. ja GHX CBAKAKO NPeAIOMMIA A3
OHa Oyne usabpana 3a nouenta. [lpu Tome HarnawaBam 1a ja Hemam YBHI Y TO KojH je JONPHHOC
Hp. Bepuue Hophesuh y oksupy nerpakusaukor Thma y KoMme pajan M 1a i je Taj 10NPHHOC
NPBECTBEHO ¥ 001aCTH XEMU]CKOT HHIKEHEPCTRA.

Hpgun Partrue

Jlp Menka [lerkoscka, pea. npod.
Yuusepaurer y beorpany Texsonowko-metanypuiky daxynrer




ILITo ce T4e 06AaCTH HCTPAKMBALA KAHANIATKHILE, ACTATLHHM YEHIOM Y YaCOMHCe Y KojHMma je
ap Bepuua b. Hophesuh objasuna wayuse pasose youasa ce ja je 061acT MCTpaKHBamba
KaHAMJaTKMKe (A KaKo je M caMa HaBela Yy KOHKYPCHO] NpPHjaBH, K40 M HA YCMEHOM
MpeACTap/batby) Be3aHa 3a GHOXEMMjCKO MHKEHEPCTBO, OGHOTEXHONOrH]Y W dapmatieyTcko
HHKEHEPCTBO (M3 CNMCKAa paloBa ce BUAM Ja. HA npumep, oa 15 paaosa oDjaB/beHNX v
daconucuma kateropuje M21 camo aBa uaconica ¢y KaTeropueana v mayunoj obaactu
XeMHjCKO HHKemepeTBo). TpeGa ucrahn na. npema unany 98. (2) Crarvra dakvarera:
+O0jaB/beHH HAYMHH PALOBH MOpPajy GHTH NPETEARHO U3 YiKe Hayune obJacTH 3a Kojy ce
KanauaaT Gnpa’.

Komenrapu noa rtaukama 3.-5. ap Bepuue b. Hophesuh Besanm 3a HacTaBHe aKTHBHOCTH
Kanaupata Ap Mupka Crujenorha cy HeyTemerbeHn umajyhu y BHaY 1a ce M3 10KYMEHATUMH]E
KOJy je KaHAMJaT NPUIOMKMO JacHO BHAM Ja je KAHAMAAT APKAO HACTABY (pauyHcke M
naGopatopujcke Bewbe).

Hmajyhn y Buay aa je y oarosopy Ha tauky l. noTepheno na HayuHa HCTpakuBaiba ap Bepuue
hophesuh Hucy u3 ofaactu Xemmjcko uHeserepcTso, octeapenn Gpoj Gogosa (HapeeH v
Ta4yKku 6) HUje peneBanTaH 3a u300p ¥ YiKOj Hay4HO) 0518cTH XeMH]CKO HHIKEHEepCTBO,

KOMHCHIA
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