BbJ/IFAPCKA AKAAEMUA HA HAYKUTE

Appec:

yn. "Akag,. l'eopru boHues" 61.103
1113 Codusa, bbarapus

Ten/®akc: +359 (2) 870 03 09
e-mail: instpoly@polymer.bas.bg
http://www.polymer.bas.bg



BULGARIAN ACADEMY OF SCIENCES

Address:

“Akad. Georgi Bonchev” Str.,Bl.103
1113 Sofia, Bulgaria

Tel./fax: +359 (2) 870 03 09

e-mail: instpoly@polymer.bas.bg
http://www.polymer.bas.bg



’KuBeeM BBB BpeMe Ha IJ100aJIHA MIPOMEHHU M roJieMU NpeJu3BUKaTescTBa. KaTo
peosoJsABa TPYAHOCTUTEe, UHCTUTYTHT N0 MOJIMMEPH NOCTUTA YCTOUYMBO pa3BUTHE U
OTJIMYHU pe3yaTaTy. HamuTe ycnexu ce rpafaT BbpPXy Cb4eTaBaHETO HA aBaHTrapJHU
u3cje/BaHMs U 00ydyeHHe, CBbOTBETCTBAllM HA HalMOHAJHUTE W €BPOINEeNCKU
NPUOPHUTETH; MJIOAOTBOPHO CHTPYAHUYECTBO C KOJIEKTUBU OT CTpaHaTa U UyKOUHA;
BUCOKOKBaJIMUPUIUPAHU U3CJIe[0BATENU, KOUTO C aKTUBHO OTHOILLIEHUE U OTTOBOPHOCT
NOCTUraT Habesi3aHUTe Lesd. HaykaTa 3a mojMMepuTe MMa pecevyHy TOYKU C MHOTO
JIpyrd M3cJie[0BaTeJICKU 06J1aCTH, MOpaAy KOETO 32 HAaC MHTEPAUCIJIMHAPHUST MOAXO0/,
e KJII0Y K'bM Cb3/jJaBaHe Ha HOBU 3HAHUA U TEXHUYECKU HallpebK.

2012 roguHa 6e 03HaMeHyBaHa C €JHO BaXKHO CbOUTHeE — IIpe3 Mecel, OKTOMBPHU
3amoyHa u3mbjJHeHUWeTo Ha npoekta POLINNOVA, ¢uHaHcupan mno mnporpamara
»,Kanauutetrn” Ha 7PIl Ha EK. [l1anbT 3a AeicTBUE, 3a/ieTHA/] B OCHOBATa Ha MPOEKTA, €
HAaco4YeH KbM  yKpenBaHe Ha noreHyuvasa Ha UII-BAH 3a HaydyHu u3cienBaHud U
MHOBAL UM B 00J1aCTTa HAa aBaHrapJHUTE MOJMMEPHU MaTepuaJu U aKTUBHO y4yacTHe B
HallMOHA/JIHU U eBPONEeNCKU NpOrpaMu U UHULUATHUBU.

We live in a time of global changes and great challenges. Overcoming difficulties
the Institute of Polymers has been always following a sustainable path to research
excellence. Polymer science is intersecting with the boundaries and frontiers of many
other fields; therefore, we apply multidisciplinary approaches as a key to knowledge
generation and technology progress. Our success is grounded in the blend of advanced
research and education coherent with the national and European priorities, fruitful
national and international collaboration, highly qualified staff with commitment to
achieve desired outcomes.

The year 2012 has been marked by an important milestone - in October 2012
the Institute started the implementation of the POLINNOVA project funded under the
FP7 Capacities Programme. The core of the project is the Action plan designed to achieve
its main objective: to strengthen the research and innovation potential of the Institute in
the field of advanced polymer materials and to build its capacity of a national leader
participating successfully in initiatives at European Union level.

el Roseva

/Director of [P/

[lefTa HA Ta3uW KHWXKKA e Aa uHPopMUpa aKaZleMUYHATA KoJierds, OU3HEC CpeauTe U
IIMpOKaTa OOIIECTBEHOCT 3a U3BBbPIIEHUTe JeWHOCTHM B MHcTuUTyTa mo mnosumepu — BAH mpes
u3MuHasata 2012 roavHa. HajgsiBaMe ce, 4ye mpejacTaBeHaTa IO TO3M HAaYWH HUHPOpMALUA 1€
MIOMOTHE 3a MO-ICHO pa3bupaHe Ha HALIMTe HAYYHU MOCTHKEHUs], MPodeCUOHASHH YMeHUs U
YCUJIMATA, KOUTO NoJlaraMe 3a pa3paboTBaHe Ha HOBU NMPOAYKTH U MHOBaLMU. ChLI0 Taka, OYaKBaMe
ype3 MoOmyJisipu3MpaHe Ha HallaTa MU3CJe[0BaTesICKa JIeHHOCT Jla PaslIUPUM BB3MOXXHOCTHUTE 3a
6'b/le1ll0 ChTPY/AHHUYECTBO C HOBU Hay4YHHU U OU3HEC MapTHbOPHU.

We publish this annual booklet to share information about the activities carried out at the
Institute of Polymers - BAS during year 2012. It is made as an effort to increase the visibility of the
Institute and to disseminate information to the academic and industrial community as well as to the
general public. We hope that the information presented will help for better understanding of our
research achievements, experience and efforts to transfer the generated knowledge into innovations
and products. We also expect that the promotion of our ongoing research will broaden the
possibilities for further cooperation with new partners and funding bodies.

© IP-BAS, 2013
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HMHCcTUTYTBHT o nosumepu (MUI1-BAH)
€ 4YacT OT TeMaTHU4YHO HampaBJieHHe
»,HaHoHayKHy, HOBH MaTepUaIu U
TexHoJsloruu” Ha Bbarapckara akajeMus Ha
Haykute. HWII-BAH e Bogew; ueHTBHp 32
Hay4yHU  U3CJAeJBaHUS,  HMHOBALMUU U
oby4yeHHe Ha JOKTOPAHTU U CllelHaJUu3aHTH
B o0OJacTTa Ha MOJMMepHaTa HaykKa B
Bbarapusi ¢ MOJIOBUHBEKOBHA TpaJULIUsL.
Mucusara Ha HUII-BAH e pga ocbllecTBsiBa

BHCOKOKAaueCTBEHU U3CJie/IBaHUS 7
obydyeHHe B o06JlacTTa Ha NOJUMMEPUTE U
MOJIUMEPHUTE MaTepuaIu u Ja

TpaHchopMUpa HATPYNaHOTO IO3HAaHHUE B
MHOBAaTUBHU MaTepuad, NOPOAYKTU U
yCIYyTM B OTrOBOP Ha HYXJUTe Ha
MHAYCTpUATAa U Ha obuecTtBoTo. HayuHarta
perHoct Ha MWII-BAH ce opraHusupa Ha
NpOeKTeH NPUHLMI U ce pUHAHCHPA OCBEH
OT Olo/KeTHaTa CyOoCuusl, Taka W OT
KOHKypcHUTe nporpamu Ha Ponj ,HayyHu
u3caenBaHusa” (®HN), yyKJeCTPaHHHU
HAy4YHU MPOTrpaMU U PaMKOBU MPOTpaMU Ha
EBpomnelickata komucus. ToBa e rapaHLus 3a
OChlIeCTBSIBaHE HAa HayYHOU3C/Iel0BaTesICKa
JIEMHOCT B MHTepec Ha O0OUIeCTBOTO U
NpUOPUTETHU 006JIaCTH, KaKTO U 3a
epeKTHUBHOTO U NMPO3PAvYHO HU3MOJI3BAHE HA
CpeACTBaTa Ha AAH'bKOIJIATLUTE.
KosektuBpT Ha  HHcTUTyTA €
CbCTaBeH OT 58 IWATHU CAYKUTEAU - 5
npodecopu, 12 jgoueHtd, 14 rJyIaBHU
aCUCTeHTH, 5 acucteHTH, 18 cnenuaJnucTH ¢
BUClIe 0Opa3oBaHHWe U 4 CHEeLUaJUCTH CbC
cpelHO oOpa3oBaHMWe, TpyNUpPaHU B LIECT
u3cjesoBaTesickd Jabopatopu. [lpes 2012
ca Ha3HaueHU 2 MJIaJIU yYeHHU.
U3cnepoBaresnickute  J1abopaTo-puu
MMaT ONpe/ieJIeHU TEMAaTUYHU HallpaBJIeHUS],
B CbOTBETCTBUE C Hay4yHaTa CTpaTerds Ha
UII-BAH. KoopauHauusTa Ha J€MHOCTUTE Ce
OCBIIECTBsIBA ypes rOJUIIHUSA
M3cJjie[0BaTeJICKU MJ1aH Ha UHCTUTyTA.

- The Institute of
3 Polymers (IP-BAS)
is an autonomous

INSTITUTE of research unit

POLYMERS belonging to the
,Nanosciences, New

Materials and
Technologies Division” of the Bulgarian
Academy of Sciences. IP is the country’s
leading center for research and innovation,
PhD tuition and training in the field of
polymer science sporting a half century
tradition. The Institute accomplishes its
mission - to do advanced research on
polymers and polymer materials and to
transform the generated knowledge into
innovative materials, products, technologies
and services in response to the needs of
industry and society. The research at IP-BAS
is organized on project basis and is being
funded by budget as well as by grants from
the National Science Fund (NSF), foreign
research programmes and Framework
Programmes of the European Commission.
That guarantees that research run faces the
societal interests and priorities and the
taxpayers funds are utilized effectively and
transparently.

[P-BAS staff number 58 employees - 5
Full Professors, 12 Associate Professors, 14
Assistant Professors, PhD holders, 5 Research
Assistants, 18 specialists with a MSc/MA
degree and 4 specialists with high school
diplomas, allocated in six research
laboratories. In 2012 two young researches
joined the staff.

The research laboratories at IP-BAS
have clearly defined thematic scopes with
research objectives in compliance with the
research strategy of the Institute. The
coordination of the activities is assured
through the Institute’s annual research plan.



Mpuxogu 3a 2012 r./Income for 2012
4322 792 BGL

1%

BroaxkeTHa cybecuama/Budgetary subsidy
B Jorosopu ¢ PHN/NSF of Bulgaria Projects
m [lorosopwu ¢ EK/EC Programs

m Jorosopwu ¢ OMPYP/Structural Funds

B AHanusu, Haemu u gp./Others

PasnpeaeneHue no Bb3pacT Ha Kosnektuea/ Age distribution of the staff

noA 2673 26.30r,; 2

61-65r.;7

36-40r,;3

41-45r.;3




JIABGOPATOPUH/LABORATORIES

06J1acTH Ha M3CJIeABaHUATA:

» aMobudUIHU CHIIOJIUMEPH U MPEXKH C
KOHTPOJIUPAH CbCTaB, CTPYKTypa U
XUAPOoPUIHO-xUAPOP0O6EH HaaHC

» TeMIepaTypHO U pH-4yBCcTBUTETHU
NOJIMMEPHU MaTepuasiu 3a IPUI0KEHHUE
B MeiMIMHATA, GapManusTa U
OUOTEXHOJIOTUHUTE

» XUOPUJHU eJIeKTPOAKTHBHHU
B3aUMHONPOHUKBALU NOJUMEPHU
MpEXH U XUAPOTesoBe

» KOMIIO3UTHU MOJIMMEPHU MEMOPAHU C
TeMIEepaTyPHO KOHTPOJIMPaHa

JlabopaTopus
AM®HUPUIHU U MOHOTEHHU NTIOJIMMEPH MPOMNYCKJIUBOCT
PvkoBoguTes: fou. a-p JlapyvHka XpucToBa

IMocTrxKkeHus:

CuHTe3upaHu ca ,CKpOeHU Mo MsApKa® aMPUPUIHH CHIOJUMEPU C KOHTPOJIMPAH CbCTaB,
CTPYKTypa U QYHKLMOHAJHOCT N0 KpPalHU TPYyNU U ca U3CAe[BaHU C OrJeJ, Ha NOTeHIMaJHUTe
6roMeAUMIUHCKU NPUJIOKeHUs. Upe3 npuJaraHe Ha NOJX0/sIAa KOMOMHAILMs OT NpeLU3Ha XK1UBa
noJMMepU3alys C OTBapsiHe Ha MNpPbCTEeH, KOHTPOJHUpaHa paJUKajloBa MOJUMepU3alus U
MoaubUKalus Ha KpalHWTe Ipynyd WJM [0 BepuraTta ca IOJy4YeHH CepUMu CbIOJUMEpPU C
pas/iMyHa MaKpoMoJIeKyJIHa apXUTeKTypa - 6JIOKOBa, IpHca/ieHa, 3Be310BUAHA. M3cieBaHu ca
B3aMMOBPB3KUTE MEX/ly CbCTaBa U CTPYKTypaTa Ha CbIOJMMEPHUTE, TEXHUTE GU3UYHU CBOMCTBA
U CcaMoOpraHM3vpaHe B pa3TBOpP, KaKTO M OTHACAHUATA UM INOJ Bb3JeHCTBHEe Ha BBHIIHU
CTHUMYJIH.

U3cneaBaHu ca Bb3MOXXHOCTHUTE 3a NMPUJIOKEHHE HA TEMIEPATYPHOYYBCTBUTENHH aMPUUIHU
CBhIOJIMMEPHU MPEXH, ChAbpPXKAIIM IOJUOKCA30JUHOBH CErMEHTH KAaTO HOBHU JIEKapCTBEHU
HocuTesu. C momoiTa Ha KHHETHUYHU NPOQUJIM HA OTHAessIHE HA PaA3/IMYHU TepaneBTUYHU
BelleCcTBa - Ha XUAPOPOGHHSA aHAITeTHK C MHOrO HHCKa pPa3TBOPHMMOCT BBB BOJIHA Cpeja
ubynpodeH, KaKTo U Ha 06pe pa3TBOpUMHUSA 6eTa-6J10Kep MEeTONPOJIOJ TapTapaT e JJ0Ka3aHo, ue
CerMeHTHpaHUTe MPEXH Ha OCHOBATa Ha MOJIMETH/IOKCA30JIMH Ca MOJXOAALIM 3a MPHUJIOKEHHE
KaTO HOCHUTEJIM B JIEKAPCTBEHU CUCTEMH C POJIOHTUPAHO JeHCTBUE.

PazpaboTeHu ca HOBM 6UOCOp6eHTHM Ha ocHoBaTa Ha [IBA xuaporesoBe ¢ MUMO6GUJIM3UpPaHaA
6uomaca ot Penicilium cyclopium c nNOTEHLHAJHO NPUJIOXKEHHe MpPU MpPeYUCTBAHETO Ha
NpOMUILJIEHU OTNaAHU BoAu. Te noka3BaT BUcoka epeKTUBHOCT (Hag 90%) npu u3B/IMYaHe Ha
Ha Cu?*, Co?* u Fe3* oT MoJie/IHM BOJHU PAa3TBOPU Ha MOHMU HA TEXKU MeTasU, KaKTO U Jo6pa
MexXaHW4YHa CTabuJHOCT B IHpokK pH puamasoH. CBoMcTBaTa Ha pa3paboTEeHHUTe XUOPUJHU
XUJporejioBe Morat fja 6bJaT JOM'bJHUTEJNHO ONTUMU3NUPAHU C LieJl pelMKJUpaHe U Ha JApyru
JMOHU Ha TeXKHU MeTaJIu OT eKOJIOTUYHO 3HaY€eHHe.



Fields of Research:

Laboratory of » amphiphilic copolymers and networks of controlled

composition, structure and hydrophilic-
hydrophobic balance
temperature and pH-responsive polymer materials
HEAD: Assoc. Prof. Darinka Christova, fo_r application in medicine, pharmacy and
biotechnology
PhD » hybrid electroactive IPNs and hydrogels
» composite polymer membranes with temperature

controlled permeability

AMPHIPHILIC AND IONOGENIC
POLYMERS >

Achievements:

Tailor-made amphiphilic copolymers of controlled composition, structure and end-group
functionality have been synthesized and investigated in view of potential biomedical applications.
By using proper combination of precise living ring opening polymerization, controlled radical
polymerization and end-group or in-chain modification approaches copolymers of various
macromolecular architectures - block, graft and star-shaped have been produced. The relationships
between copolymer composition and structure, physical properties and self-organization in
solution, as well as stimuli-responsive performance have been studied in details.
Thermoresponsive amphiphilic conetworks comprising poly(2-alkyl-2-oxazoline) segments have
been evaluated as new platforms for drug delivery applications. The release kinetics profiles of the
hydrophobic antipyretic ibuprofen as well as of the hydrophilic beta-blocker metoprolol tartarate
proved the feasibility of the the studied networks as highly effective platforms for sustained drug
delivery.

Novel biosorbents with potential application in industrial waste waters treatment have been
developed by immobilization of Penicilium cyclopium cells in PVA hydrogels. They exhibit high
efficiency (over than 90 %) in the uptake of heavy metal ions (Cu?+, Co?* and Fe3*) from model
aqueous solutions as well as good mechanical stability in a range of pH. The properties of the
developed hybrid hydrogels can be further optimized aiming at remediation of other heavy metal
ions of ecological importance.

Hai-BaxxuuTte ny6ankanuu / Most relevant publications:

[1] B. Kostova, K. Ivanova-Mileva, D. Rachev, D. Christova, Study of the potential of amphiphilic
conetworks based on poly(2-ethyl-2-oxazoline) as new platforms for delivery of drugs with limited
solubility, AAPS PharmSciTech 14 (2013) 352-359.

[2] S. Petrova , 1. Kolev, S. Miloshev, M.D. Apostolova, R. Mateva, Synthesis of amphiphilic
[PEO(PCL)Z2] triarm star-shaped block copolymers: A promising system for in cell delivery, Journal
of Materials Science: Materials in Medicine 23 (2012) 1225-1234.

[3] K. Tsekova, D. Christova, D. Todorova and S. Ivanova, Removal of Cu(Il), Co(II) and Fe(III) ions
from ternary solution by free and entrapped in PVA-hydrogel biomass of Penicilium cyclopium,
Biotechnology & Biotechnological Equipment 25 (4) Suppl. (2011) 41-46.

[4] K. Tsekova, D. Christova, V. Dencheva, S. Ganeva, Biosorption of binary mixture of copper and
cobalt by free and immobilized biomass of Penicillium cyclopium, Compt. Rendu. Acad. Bulg. Sci. 63
(2010) 85-90.

[5] I. Denev, D. Christova, I. Markova, ]J. J. Robin, Macromolecular design of novel diblock
copolymers via RAFT/MADIX living radical polymerization”, JUCTM 44 (2009) 347-350.



06J/1acTH HA U3C/1eABaHUSTA:

» 6UOopasrpajyuMu U
O6UOCHBMECTHMHU MOJTUMEPH

» NOJIMMEpPHU MaTepHuav Ha
610JI0TUYHA OCHOBA

» BJIAKHECTH MaTepHaJIu uype3
€JIEKTPOOBJIaKHSIBAHE U
eJIeKTpOpas3npbCKBaHe

JIa6opaTopHH BUOAKTUBHHU I10JIMMEPH > [I0JIMMEPHHU MaTepHaJu 3a
O6UOMeIUIMHCKO NPUJIOKEHH e

» OMOAKTUBHU HAHOXUOPHUIU

npoo. axH Hesenka ManoJsioBa > 6UOXUOPUU 3a €KO-6€30I1acHO

3eMejesive

PbkoBoaguTEN:

IMocTrxeHusa:

CuHTe3upaHu ca OUOCBBMECTUMH, (6HO)pasrpalUMH NOJUMEPH U (PYHKLMOHATHU
noJuMepu ¢ OHOJIOTUYHA AKTUBHOCT M € HM3yyeHa Bpb3KaTa CTPYyKTypa/cBoiicTBa. Te3su
NOJIMMepPH, KaKTO U CMHTETUYHHU NOJMMEPHU U NOJUMMEPHU OT Bb30OHOBSIEMU HM3TOYHHUILIM Ca
M3I10J13BaHU 3a M0Jly4YaBaHe Ha HOBU MaTepUad — XU/ poreJsioBe, HAaHOYaCcTUL Y, GUIMHU, MUKPO-
Y HaHOBJIaKHa. [1]

[TosyyeHHMTe HOBU MaTepHasu ca MpeJHa3HAaYeHU 3a LIMPOKa 06JIacT OT NMPUJIOKEHUSA: B
6roMeAMIMHCKATa 06J1aCT KATO aHTUMUKPOOHHU Y XeMOCTaTUYHU IOKPUTHUSA 32 paHH, NOJJI0XKKHU
3a TbKaHHO WH>XEHepCTBO, CUCTEMU W MMIJIAHTU 3a JOCTaBsiHE Ha JIeKapCTBEHHU BelLeCTBa,
MMIJIAaHTH 3a pereHepaTUBHaTa MeJMWILMHA; 3a MPUJIOKEHUS B OHUOTEXHOJIOTHSATA U B
OMa3BaHETO Ha OKOJIHATa cpeJia KaTo CpejcTBa 3a QUITPYBaHe CbC CelMaJHU CBOMCTBA; B
XpaHUTeJHAaTa NPOMHULLJIEHOCT 3a aKTUBHU ONIAKOBKH; B 3eMe/leJIMeTO KaTo 1IN OKOJIHATa
cpesa arpodapMaleBTUUHM CPe/ICTBA 3a XpaHeHe U 3a Npe/ina3BaHe Ha pacTeHUsATa. CbBMeCTHHU
MHTEePAUCUUIJIMHAPHU U3C/e/BaHUS T0Ka3BaT epUKACHOCTTA HA OJY4YeHUTe MaTepraJlu.

[TocTUrHaTO € KOHTPOJIMpaHe Ha CBOMCTBaTa HA HOBUTEe MaTepHaJ/iv KaTo ca U3M0JI3BaHU
pas3JIMYHU NO/XO0/IM, HalpuMep o6pa3yBaHe Ha MOJIMEeJEKTPOJMTHH KOMILJIEKCH, 06pa3yBaHe Ha
CTepeoKOMILJIEKCH, PYHKIIMOHAIM3UPaHe C OUOJOTUYHO aKTUBHU BellleCTBa, MMOOUIM3UpaHe Ha
€H3UMU WM Ha MUKPOOPTraHM3MHU, KOHTPOJIUPaHe Ha XUAPOQUIHUTE /XUAPOPOOHUTE CBOUCTBA,
oboraTsiBaHe Ha MOBBbPXHOCTTA HAa MaTepuasia ¢ QyHKLHOHAJHU FPyNH UM C HAHOYACTHULHM C
6voLUHA aKTUBHOCT Cpelly NAaTOTeHHW O6akTepud H/Wau POTOKATAJUTUYHU CBOMCTBA,
OMOMHUMETHYHO M0Jy4YaBaHe Ha MarHUTO-4YyBCTBUTEJHM HaHOMaTepUuasu. [2-4]

[lonryyeHn ca pa3HOOOpa3sHU MHUKPO- M  HAHOBJAKHECTHM MaTepuaJu  4ypes3
eJIeKTPOOBJIaKHSIBaHe Ha LIMpPOKa raMa OT CMHTETUYHHU W NMPUPOJHU NOoJUMepU. AnapaTypaTa
3a eJIeKTPOOBJIaKHsIBaHe e M3paboTeHa B JlabopaTopusTa U ce M3M0JI3Ba 3a U3rOTBHETO Ha
MaTepHuasu C LieJeBU CbCTaB, MopdoJiorus U apxuTektypa. CrenuajHu NPUCHOCOOIEHUST KbM
amnaparypara 3a eJIeKTPOOBJIaKHsIBaHe, KOUTO ca IPOEeKTHPaHU U U3paboTeHHU B JlabopaTopusaTa
(npod. . PauikoB), npaBsAT Bb3MOKHO M0OJIyYaBaHETO HA XUOPU/IHU BJIAKHA - MOHOJIUTHU WUJIU
CbC CbPLIEBUHA, HA CHOIOBE, M HA XUOPUJHU HETbKaHU MaTepUaJu UYpe3 eJIeKTPOOBJIaKHSIBaHE U
eJIeKTpopa3npbckBaHe. TeXHOJIOTUSATA MOXe JIECHO Ja O'bJle MpeHeceHa B MPOMHUILJIEH Malab.

[5]



Fields of Research:
» biodegradable and biocompatible polymers
» bio-based polymer materials
» fibrous materials by electrospinning and
electrospraying
» polymer materials for biomedical use
» bioactive nanohybrids
» biohybrids for eco-safe agriculture

Laboratory of BIOACTIVE POLYMERS

HEAD: Prof. Nevenka MANOLOVA, PhD, DSc

Achievements:

Biocompatible, (bio)degradable polymers, and functional polymers with biological activity
have been synthesized, and their structure-properties relationship has been studied. These
polymers, as well as readily available synthetic polymers and polymers from renewable
sources, have been used for the preparation of novel materials - hydrogels, nanoparticles, films,
beads; micro- and nanofibers. [1]

The prepared new materials are targeted for a large field of applications: in biomedical field as
antimicrobial and haemostatic wound dressings, tissue engineering scaffolds, drug delivery
systems and implants, implants for the regenerative medicine; in biotechnology and in
environment protection applications as filter media with special properties; in food industry
for active packaging; in agriculture as ecologically benign agropharmaceuticals for plant
nutrition and plant protection. Joint interdisciplinary studies have demonstrated the efficacy of
the obtained materials.

Tuning of the properties of the new materials has been achieved using various approaches, e.g.
formation of polyelectrolyte complexes, stereocomplex formation, functionalization with
biologically active moieties, immobilization of enzymes or of microorganisms, control on the
hydrophilic/hydrophobic properties, enrichment of the surface of the material with functional
groups or with nanoparticles having biocidal effect against pathogenic bacteria or/and
photocatalytic properties, biomimetic preparation of magneto-sensitive nanomaterials. [2-4]

A large variety of micro- and nanofibrous materials from a broad range of polymers, both
synthetic and natural, has been prepared using electrospinning. Electrospinning equipment has
been fabricated at the Laboratory and has been used for the preparation of nanofibrous
materials with targeted composition, morphology and architecture. Particular appliances to the
electrospinning equipment have been designed and elaborated at the Laboratory (Prof. I.
Rashkov). They have enabled the preparation of monolith or core-sheath hybrid fibers, of self-
assembled bundles, and of hybrid non-woven materials by combining electrospinning and
electrospraying. The technology can be easily transferred to industrial scale. [5]

Hai-Baxxuurte nyoankanum / Most relevant publications:

[1] M. Vert, I. Rashkov, S.M. Li, ].L. Espartero, Novel hydrogels containing triblock copolymers, and
preparation and use thereof, Patent WO0/1997/019973, fr/29.11.95/fr 95 141 44, Eur. Pat
N096941085. 1-2102 (Etats AT BE CH DE DK ES FI FR GW GR IE IT LI LU MC NL PT SE), US Pat
6,350,812 B1/ Feb. 26 2002, see also Macromolecules, 29 (1996) 50-56; ibid. 57-62.

[2] M. Ignatova, I. Rashkov, N. Manolova, Drug-loaded electrospun materials in wound dressing
applications and in local cancer treatment, review, Expert Opin. Drug Deliv.,, (2013) DOI
10.1517/17425247.2013.758103.

[3] M. Spasova, N. Manolova, M. Naydenov, J. Kuzmanova, 1. Rashkov, Electrospun biohybrid materials
for plant biocontrol containing chitosan and Trichoderma viride spores ; ]J. Bioact. Compat. Polym.26
(2011) 48-55.

[4] D. Paneva, R. Mincheva, E. Yancheva, N. Manolova, O. Stoilova, Ph. Dubois, 1. Rashkov, N-
carboxyethylchitosan-based polymer materials, Chapter 5, In: Chitosan: manufacture, properties, and
usage, Davis S.P. (Ed.), 2011 Nova Science Publishers, Inc., pp. 261-320.

[5] D. Paneva, M. Ignatova, N. Manolova, I. Rashkov, Novel chitosan-containing micro- and nanofibrous
materials by electrospinning: preparation and biomedical application, Chapter 3, In: Nanofibers:

fabrication, performance, and applications, Chang W.N. (Ed.) 2009 Nova Science Publishers, Inc. pp. 73-
151.



JlabopaTopus
®0CPOP-CbAbPXKAIIN
MOHOMEPH U IIOJIMMEPHU

PbvkoBoguTes: fou. n-p BaHKa
KpaiiueBa

HayuyHmu o6s1acTu:

» TlonvMMepHU KOHIOTATH

» ®ochop-cpabpxamy aMPuduaHU
noJIMMepHu

» @ocdop-chbabpKallY MOJTUMEPH
CbC COOCTBEHA OHOJIOTUYHA
aKTHUBHOCT

» HeopraHW4yHM NoJIMMEPU U
XUOPUJHU MaTepuaiu

» HWHTepnosMMepHU peaKIuU B
pasTBoOp

INocTmKeHu:

[IpensioxxeH e HOB MeTOJ, 3a OKUC/IsBaHe Ha noJu(ankuieH H-pocponatu). 3a nbpBU N'bT
KaTO XJOpUpall, areHT € M3MOoJI3BaHa TPUXJOpU3oLMaHypoBaTa KucesauHa. [losu(ankuieH
xaopdocdaTn) ca Mmojy4eHU C KOJUYECTBEH JOOUB NpPU CTallHa TeMIeparypa. Te ca eqHU OT
Hail-obelllaBalllUTe HOCUTENHU Ha JIeKapCTBEHU CPeJCTBa, ThU KAaTO MO3BOJISABAT XMUMHUYECKOTO
CBbp3BaHe Ha JieKapCTBeHHUs Npenapar Ja cTaBa IpU cTallHa TeMiepartypa. [losyyaBamuTe ce
noJsiv(askuaeH pocdaTu) ca BoAOPa3TBOPUMH, OUOPA3TrPaJUMH, 6UOCHBMECTUMH U MPUTEKABAT
HUcKa TokcudHOCT (ICso = 2000 mg/kg). [IpeauMcTBaTa Ha TO3M METOJ, Ca Bb3MOXXHOCTHUTE 3a:
KOHTpOJIMpaHe Ha CTeleHTa Ha OKHWCJAfABaHe; IoJy4yaBaHe Ha cbrnoaudocdoecrtepy;
KOHTpPOJIMpaHe Ha XW/pOJIM3HAaTa YCTOMYMBOCT; MOJlydaBaHe Ha JIMHEMHW, NpPUCAZEHU U
oMmpexxeHu noaudocdoecrtepu [1].

[loniyyeH e HOB moJMMepeH HocuTes, npejacTtaBiasaBaly [IE['manpan 3Be30BUieH ChIOIMMED
C TOJIAM KalalMTeT Ha HaTOBapBaHe C IMCIUIATHUH. XUAPOPUIHUTE NMOJUETEPHU BEPUTU ca
CBbpP3aHU 00paTUMO KbM 3B€3/J0BHU/IHUSA CHIIOJUMED, KATO B KA4ECTBOTO Ha CB'bP3Balll CETMEHT
e u3noJs3BaH uucmiaatuH. [IE[navpanuTe KoHOraTH ce OTJIMYaBaT C MOBHUILEHA CTAOUJIHOCT Ha
TeXHUs1 BOJeH pPa3TBOp, N0oJ06peH Npodus Ha OCBOOOXK/AaBaHe HA aKTUBHOTO BeLIECTBO U MO-
Jlobpa uvHxMOWUpalla aKTUBHOCT CIPSIMO pacTeXa Ha TYMOPHU KJIETKM B CpaBHEHUE C
HellE'mnupanara cuctema [2].

Cepusa OT HNpPOJAYKTU Ha OCHOBATa Ha TpeT-OyTUJI-KaJUKC[4]apeH 0sixa CUHTe3UpaHU upe3
aHHOHHA TMoJMMepu3alnys Ha eTWwieHOKcuA. IlosydyeHuTe mnpoAyKTH ca aMPUPUIHU
MaKpOMOJIEKYJIM C OKTomoJHa ¢opMa M Ce CBbCTOAT OT XuJpoPoOHA ChbpLEBHHA OT
KaJIUKC[4]apeH U 4eTUpU paMeHa OT XUAPOPUIHU NOJUETUIEHOKCHU/IHU BepUuru. U3cieqBaneTo
Ha OHWOCBBMECTUMOCTTA WM In Vitro  TOKa3a, 4e MpaKTUYeCKU CbeJJUHEHUSTa HAMaT
IIUTOTOKCHUYEH U XeMOJIUTU4eH epeKT [3].

CHHTEe3WpaHU ca HOBU MPOU3BOJHM Ha aMUHOPOCHOHOBU KHCEJHUHHU, ChAbpKALA B
MOJIEKYJIUTE CU aHTpaleHoBO U ¢ypaHOBO sjpo. CbeJUHEHUATA ca U3C/Ae/BaHU 3a In Vitro
AaHTUTYMOPHAa aKTHUBHOCT M 6e3BpefHOCT. TecToBeTe Moka3axa, e Te MPOSIBABAT BHUCOKA
AHTUTYMOpPHA aKTUBHOCT In Vitro, HUCKA LUTOTOKCUYHOCT I[n Vvitro W In VIVO U HUCBK
Kja1actoreHeH edekr [4].

C metoma Ha EIIP cnekTpockonus e u3cjeJBaHa MUKPOCTPYKTypaTa Ha JBe IMOJUMEpPHU
acOLMAaTUBHU CHUCTEMH: MOJUMepPHU Munead oT ambuduieH [AU6GJOKOB ChHIOJUMEP U
KOMILJIEKCU Ha HeilloHoreHHH [IAB c xuaporesyd Ha OCHOBaTa Ha OMpEXEHU MOJTUKApOOKCUIHU
KHCeJIMHHU [5].
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Fields of Research:

Laboratory PHOSPHORUS CONTAINING » Polymer-conjugates
MONOMERS AND POLYMERS » Phosphorus-containing amphiphilic polymers
» Phosphorus-containing polymers with own

HEAD: Assoc. Prof. Ivanka Kraicheva, PhD biological activity
» Inorganic polymers and hybrid materials
» Interpolymer reactions in solution
Achievments:

A novel method of oxidation of poly(alkylene H-phosphonate)s has been developed.
Trichloroisocyanuric acid has been used for the first time as a chlorination agent of poly(alkylene
H-phosphonate)s. The degree of oxidation can be controlled using different molar ratio between
trichloroisocyanuric acid and poly(alkylene H-phosphonate), and novel co-polyphosphoesters
with new properties are obtained [1].

A star-shaped copolymer bearing a shell of poly(ethylene glycol) (PEG) chains was
designed as a carrier of cisplatin. The drug was successfully used as a reversible linker for PEG
modification of the star macromolecules. The PEGylation of the carrier enabled increase in drug
loading capacity and solution stability on storage. The PEGylated conjugates proved to exert
enhanced growth inhibitory activity compared to the nonPEGylated system which can be
attributed to the higher drug payload and improved drug release profile [2].

A series of products based on tert-butylcalix[4]arene have been synthesized by anionic
polymerization of ethylene oxide. The resulting products are amphiphilic octopus-shaped
macromolecules, consisting of a hydrophobic calix[4]arene core and four arms of hydrophilic
poly(ethylene oxide) chains. An in vitro biocompatibility study showed that the tested
compounds are practically devoid of intrinsic cytotoxic and hemolytic effects [3].

Novel aminophosphonate derivatives, containing an anthracene residue and a furan ring
in their molecules, have been synthesized and evaluated for in vitro antitumor activity and safety.
They showed high antitumor activity in vitro, low cytotoxicity both in vitro and in vivo and low
clastogenicity in vivo [4].

By means of EPR spectroscopy the microstructure of two polymeric self-associating
systems have been studied: polymer micelles based on an amphiphilic block copolymer and
complexes of nonionogenic surface active substances with cross-linked hydrogels [5].
Hai-Baxxuurte nyoaukanuu / Most relevant publications:

[1].K. Troev, A. Naruoka, H. Terada, A. Kikuchi, K. Makino, New Efficient Method of Oxidation of
Poly(alkylene H-phosphonate)s: A Promising Route to Novel co-Polyphosphoesters, Macromolecules, 45
(2012) 5698-5703.

[2].E. Stoyanova, V. Mitova, P. Shestakova, A. Kowalczuk, G. Momekov, D. Momekova, A. Marcinkowski, N.
Koseva, Reversibly PEGylated nanocarrier for cisplatin delivery, J. Inorg. Biochem., 120 (2013) 54 -62.
[3].-D. Momekova, D. Budurova, E. Drakalska, S. Shenkov, G. Momekov, B. Trzebicka, N. Lambov, E. Tashev,
S. Rangelov, Aggregation Behavior and in vitro biocompatibility study of octopus-shaped macromolecules
based on tert-butyl calix[4]arenes., Int. . Pharm. 436 (2012) 410-417.

[4].1. Kraicheva, I. Tsacheva, E. Vodenicharova, E. Tashev, T. Tosheva, A. Kril, M. Topashka-Ancheva, . lliev,
Ts. Gerasimova, K. Troev, Synthesis, antiproliferative activity and genotoxicity of novel anthracene-
containing aminophosphonates and a new anthracene-derived Schiff base, Bioorg. Med. Chem. 20 (2012)
117-124.

[5]. A. M. Baccepman, M. B. Motsakus, JI. JI. fAdcuna, U. U. bapamkoBa, B. 10. bapanosckuii, EIIP-
CIIEKTPOCKOIIUA MULEJUIAPHBIX U ITOJIMMEPHBIX CAMOACCOUHMHUDPYIOLIUXCA CUCTEM, ,,Z[I/IHaMI/IKa XUMHUYECKHUX
Y 6uosiornyeckux npoieccon. XXI Bek”, U3a-Bo PAH, MockBa, 2012, c. 70-95.
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06J1acTH HA HAy4Y€eH UHTepec:

» CuHTe3 Ha Jobpe-AepHUHUpPAHU
NOJIMMEPU UM CbIOJUMEPH Upe3
KOHTPOJIMPAHU MOJIMMEPU3aMOHHHU
poIEeCH;

» (OOpa3yBaHe Ha IOJIMMEPHU H
XUOPUAHU HAHOCTPYKTYpHU 4pe3
caMOaCoOLMUPaHe U Cbh-aCOLUUPAHE;

» ABaHrapgHu MOJIMMEePHHU
MaTepuHasii C MPUJIOXKEHUs BbB
dapmanus, MeJULUH],
e T GUOTEXHOJIOTHH U €KOJIOTHST

JlabopaTopus IOJIMMEPU3ALMOHHU ITPOLIECH

PbkoBoauTes: npod. axH CtaHucaaB PaHresnos
INocTHKeHu:

Ype3 KOHTpPOJIMpPAaHU MNOJMMEpPU3allMOHHU MpOLecu ce TMoJydyaBaT pa3HOOOpa3HU
aMOUPUIHA CBIOJMMEPU C pas3jiMiyHa apXUTEKTypa, TONOJorus M (QYyHKLMOHAJHOCT Ha
BEpUraTa, KOUTO UMAT OrPOMEH NMOTEeHIMaJl 32 Ch3JjaBaHe Ha CyNpaMoJIeKyJIHU HAaHOYaCTULU C
npeABapuUTe/HO 3a/laleHH cBoicTBa. MUHPopManus 3a pasmepuTe, CTpYKTypaTa, MopdoJiorusara
M JMHAaMHUKaTa Ha Te3W pa3HOOOpa3HU CHUCTEMM B pa3pe/leHU pa3TBOPU ce MoJyyaBa 4pes3
KOMOWHHpaHe Ha pa3/IMYHU eKCIepUMeHTa/HU TeXHUKU. [losuMepHUTE U XUOpUAHHUTE
HaHOYAaCTUILM, MOJIyYEHU Ype3 caMoacolMhpaHe H/WIM Cb-aCOLMMpaHe, HAaMHUpAT BaXXHU
NpUJIOKEHHUS B pas3jIMYHU 00/1acTH, HaNpUMep KaTO HOCUTEeJU Ha JIeKapCTBa, T[eHH,
JIMarHOCTUYHU U TepaneBTUYHU areHTHU.

PaspaboTteH e MeTo/, 3a Kancy/adpaHe Ha JJHK B mosiMMepHU HAaHOKAICYJH, CbCTOSI] CE OT
TPU CT'BIKHU: 0O0pasyBaHe Ha nosumiekc Mexzay [JHK v Munenu Ha kaTHOHeH CbhIOJIMMEp,
0oOBHBaHe Ha MOJIMIJIEKCA C OMpeXXeHa MoJMMepHa 0O0BMBKA U MCOLIMMPAaHe Ha MOJIMILJIEKCA U
OTCTpaHsiBaHe Ha KaTUOHHUA cbnosuMep. [losMMepHHUTe HaHOKAICYJH, ChAbpXKALK CAMO U
eauHcTBeHo /[IHK, ce nmosyyaBart cief pexuJpaTiupaHe 4ype3 Audaiusa.

CuHTe3UpaH e XUOPHU/EH CHIIOJMMEDP, YUUTO CbCTAaB U CTPYKTYpa ca CHelMaaHo NoAOpaHHy,
3a Jla Moxke eeKTHBHO /la B3aUMO/JeiCTBa U Jja KoHAeH3upa pa3MepuTte Ha JJHK. CbnosuMepsT
€ U3rpajieH OT TPU pa3JIMuHU [0 BUJ, U CBOMCTBA ceTMeHTHU — (1) TeMnepaTypHO-4yYBCTBUTEJIHH,
(2) HeyTpasiHU U XUAPOPUIHU U (3) NeNTUHU NOJUKATUOHHU. TOM MpUTeEaBa MHOTO BUCOKaA
cnoco6HocT Jia ce cBbp3Ba ¢ [JAHK, npu koeTo o6pa3yBa cTaOUJIHU MOJUIJIEKCH C pa3sMepHU MO/,
100 HaHoMeTpa, a OTCHCTBHETO Ha IMUTOTOKCUYHOCT T'0 NpaBU NOAXOAAL] KaHAWAAT 3a
pa3paboTBaHe Ha BEKTOPH 3a /I0CTaBsIHE HAa I'E€HU.

OTHOCHUTETHO HEMJ'bTHU CPepUYHH YAaCTHULM C pa3Mepu okosio 100 HaHOMeTpa ca NoJIyYeHHU
ype3 CIOHTAHHO CaMOacOoLMHUpPaHe Ha CEPUsi OT HOBU MOJMMEPU — MOJUOKCUETHUIUPAHU TPET-
Oy THI KaJIMKC[4]apeHHu. HaHo-pa3smepHuTe YacTUL U pejoCTaBAT pas/IM4HU
COMIOOUIN3ALIMOHHA MeCTa, HalmpuMep, B KyXWMHaTa Ha KaJMKCAapEHOBHUTE OCTAaThbLU U BbB
BBTPEIIHOCTTA HAa CAMOACOLIMUPAIUTe CTPYKTYPH, U HE Ca UUTOTOKCUYHU U XEMOJIUTUYHH.
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Fields of Research:
» Synthesis of well-defined polymers and
copolymers via controlled polymerization
techniques;

HEAD: Prof. Stanislav Rangelov, DSc » Formation of polymeric and hybrid
nanostructures via self-assembly and co-

assembly;
» Advanced polymeric materials for

pharmaceutical, biomedical,
biotechnological, and ecological
applications

Laboratory of POLYMERIZATION PROCESSES

Achievements:

Controlled polymerization techniques are employed to prepare a variety of amphiphilic
copolymers of different chain architecture, topology, and functionality, which offer great potential
in creating tailor-made supramolecular nanoparticles. A combination of experimental techniques is
employed to obtain information about dimensions, structure, and dynamics of various systems in
dilute solution. Polymeric and hybrid nanoparticles, prepared by self-assembly and co-assembly,
have important pharmaceutical, medical, and analytical applications, in particular as vehicles for
delivery of drugs, genes, diagnostic and therapeutic agents.

A method for encapsulation of DNA into polymeric nanocapsules has been developed. The
encapsulation procedure involves three steps: formation of polyplexes between DNA and cationic
polymeric micelles; coating of polyplexes with a cross-linked shell; dissociation of polyplexes.
Following rehydration via dialysis against water, polymeric nanocapsules with entrapped DNA
were obtained.

A rationally designed hybrid copolymer comprising thermally sensitive, neutral hydrophilic,
and peptide polycationic segments was synthesized and used for DNA condensation. The copolymer
showed strong binding ability and formed stable polyplexes with sizes below 100 nm. This, together
with the lack of cytotoxicity makes the hybrid copolymer a good candidate for the development of
gene-delivery vector.

Relatively loose and incompact spherical particles, with radii ~100 nm have been prepared by
spontaneous self-assembly in aqueous solution of novel octopus-shaped polyoxyethylated tert-
butylcalix[4]arenes. These nano-particles provide different solubilization sites, i.e., in the cavity of
the calixarenic residue and in the interior of the self-assembled structures. Furthermore, they are
practically non-hemolytic and devoid of intrinsic cytotoxicity.

Hai-BaxxuuTte ny6ankanum / Most relevant publications:

o Haladjova, E.; Rangelov, S.; Tsvetanov, Ch.; Pispas, S. DNA Encapsulation via Nanotemplates
from Cationic Block Copolymer Micelles. Soft Matter 8 (10), 2012, 2884-9.

o Momekova, D.; Budurova, D.; Drakalska, E.; Shenkov, S.; Momekov, G.; Trzebicka, B.; Lambov,
N.; Tashev, E.; Rangelov, S. Aggregation Behavior and in vitro Biocompatibility Study of Octopus-
shaped Macromolecules Based on tert-Butyl Calix[4]arenes. Int. ]. Pharm. 436 (1-2), 2012, 410-7.

o Plachkova-Petrova, D.; Petrova, P.; Miloshev, St; Novakov, Ch. Optimization of reaction
conditions for synthesis of C-tetramethylcalix[4]resorcinarene. BCC 44 (3), 2012, 208-215.

o Ivanova, E. D.; Dimitrov, I.; Georgieva, V. G.; Turmanova, S. Non-Isothermal Degradation
Kinetics of Hybrid Copolymers Containing Thermosensitive and Polypeptide Blocks. Open Journal of
Polymer Chemistry, 2,2012, 91-98.

o Dimitrov, I.; Tsvetanov, Chapters 4.21 and 4.27 in Polymer Science: A Comprehensive Reference,
Matyjaszewski K. and Moeller M., Eds., Vol. 4, pp. 551-569 and 679-693, Elsevier 2012.
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JlabopaTopus
INOJIMMEPH CBbC CITPEXKEHUE

PbvkoBoguTes: lon. a-p Becennn CuHurepcku
O6s1acT Ha HAayYHH U3CJIeABaHUS
[IpOoTOHNPOBOAAIM NOJMMEPHU €JIEKTPOJIUTY;
M3roTBsiHe HA MEMOpPAHU 3a TOPUBHHU KJIE€TKH Ha 6a3a
MOJIMOEH3UMHUA30/I;
HaHOKOMNO3WTHU MeMOpaHU 32 TOPUBHU KJIETKH;
BsiakHa 0T no/in6eH3MMHAa30J1, U3TOTBEHH 4Ype3
MOKpO Ipe/ieHe U eJIEKTPOOBJIaKHSIBaHE;
XuOpUAHU CUCTEMU HA OCHOBA NOJIMMEpP-HeopraHu4eH
II'bJIHUTEJT;
» CuHTe3 Ha eJIEKTPONPOBOAAIIU TOJUMEPH —
Kap6oHMJI-0/iepUHOBA 0OMEHHA peaKIusl.

\ 4 \ A4

Y

Hacrosaimu u3cieaBaHu:
1. HoBuM TBBpAM MOJHUMEpPHU €eJEeKTPOJUTH 3a TOPUBHU KJIETKH C IMOoJMMepHa MeMOpaHa.
PaspaboTBaT ce iBa OCHOBHH THIa MEMOpPAHU HA OCHOBaA noJsinbeHsumuaaszon (I1I6H):
HuckoremnepaTypHu MeMOpaHu - paboTHa Temmepatypa go 100°C, IIBM mem6paHy,

ChbprKalld UMOOUIM3UPAHU KHUceau GOoCHOHOBU U Cy1POHOBH I'PYIH;

- BuckoTemnepaTypHu MeMb6paHu — paboTHa TeMmnepatypa a0 180°C - ompexxeHn I[1BH, notupan c
¢docdopna kucenrHa. HaHokomnosuTHU MeM6panu - [IBY, cbabpaKaly HeOpraHMYHU J1006aBKHU.
2. OxapakTepu3vpaHe Ha HOBUTe MaTepuhaJd U MeMOpaHHU: XMMHYHA CTPYKTypa, XUMHUYHA
CTabUIHOCT U MEXaHUYHHU CBOMCTBA.
3. U3roTBsiHe U u3cje/BaHe Ha 6MOpa3rpauMU NOJMMEPHU HAaHOKOMIIO3UTH U CMeCHU Ha OCHOBaA
NPUPOJHU U CUHTETUYHHU MoJUMepu. MaJsku KoJM4yecTBa IJIMHA B MOJIMMEpPHaTa MaTpulia
noAo06psBaT GU3UYHHUTE U XUMUYHU CBOMCTBA HA U3XO/IHUS MOJIMMepeH MaTepUall.
4, BnakHa OT mosiMb6eHe3WMK/1a30J, U3TOTBEHU 4Ype3 MOKpO IpeJieHe U eJleKTPOOBJIAKHSIBaHE:
PazpaboTBa ce HOBa cuHCTeMa 3a I[OJlyuyaBaHe Ha pa3TBOPU OT pa3JUYHU BHUJIOBE
nonubensumujason (mapa-, Meta- M AB IIBH). OT Te3u pa3TBopu C MOMOL[TA Ha
BUCOKOepEeKTHUBHO MOKPO Npe/ieHe Y eKTPOOBJIAKHSIBaHE Ca U3TOTBEHU HOBU MOHOJIMTHH, MUKPO-
Y HAaHOBJIAKHA, KOUTO MOTAT Jla Ce U3M0JI3BaT 3a Ipe/ina3eH Heropsiy TEKCTUJ U TOPUBHU KJIETKH.
5. HoB MeToA 3a CMHTe3 Ha 3aMeCTeHM MOJIMALleTUJIeHU C KapOOHUJIHU U 0J1epUHOBU KpalHU
rpynu - MeTaTe3a Ha QeHWIAJKUHU W alJIeXd/IM, KaTaJlvu3upaHa C HaHOpa3MepHU (epUuTHHU
kaTanuszaTtopu (NixFes-x04).
IlatenTH ¥ ny61ukanuu,/ Recent patents and publications:
V.Sinigersky 1.Schopov, H.Brachkov, St.Shenkov, O.Gronwald, ].BelackJorg, “ Method for
mechanically stabilizing polymers containing nitrogen”, WO 2011003538 (A1), 13.01.2011
M. Staneva, E. Nedkov, Chapter 4: Kinetic investigation of y-irradiated UHMWPE over non-
isothermal processes according to renewed Nedkov-Atanasov approach. Radiation effects, in Reactor
powder morphology, Eds. L. Myasnikova, P. J. Lemstra, Nova Science Publishers Inc., 2011, pp.69-
91, ISBN 978-1-61728-092-4
V. Sinigersky, D. Budurova, Hr. Penchev, I. Radev, F. Ublekov “Polybenzimidazole-graft-
polyvinylphosphonic acid - proton conducting fuel cells membranes”, Journal of Applied Polymer
Science (published online: 27 NOV 2012, DOI: 10.1002/app.38780)

F. Ublekov, J. Baldrian, ]. Kratochvil, M. Steinhart, E. Nedkov, “Influence of clay content on the
melting behavior and crystal structure of non-isothermal crystallized Poly (L-Lactic
Acid)/nanocomposites” Journal of Applied Polymer Science Vol 124, 1643-1648 (2012)
C. Dimova, K. Zaharieva, Ch. Jossifov, Z. Cherkezova-Zheleva, I. Mitov “Metathesis of Phenylalkynes
and aldehyde by nanodimensional ferrite catalyst”, Journal of Chemical Technology and Metallurgy,
Vol.48, 28-33 (2013)
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Fields of Research:

» Proton-conducting polymer
electrolytes;

» Preparation of polybenzimidazole based
membranes for fuel cells;

» Nano composite membranes for fuel

cells;

Polybenzimidazole fibers prepared by

wet and electro spinning;

Polymer-inorganic hybrid systems;

Electroconductive polymers prepared

by carbonyl-olefin exchange reaction.

Laboratory CONJUGATED POLYMERS

HEAD: Assoc. Prof. Vesselin Sinigersky, PhD

YV VYV

Recent work:

1. New solid polymer electrolyte materials for membranes in polymer electrolyte membrane
fuel cells. Two main types of polybenzimidazole (PBI) based membranes are under
development:

- Low temperature membranes - operating temperatures up to 100°C, PBI membranes
containing immobilized phosphonic and sulfonic acid groups;

- High temperature membranes - operating at temperatures up to 180°C - crosslinked PBI
doped with phosphoric acid. Nanocomposite membranes - PBI, containing inorganic
additives.

2. Characterization of the new materials: chemical structure, chemical stability and mechanical
properties.

3. Biodegradable polymer nanocomposites and blends based on natural and synthetic
polymers are investigated. The incorporation of clay into polymer matrix often results in
enhancement of physical and chemical properties, compared to the neat polymer matrix, even
at very low clay content.

4. Polybenzimidazole fibers prepared by wet- and electrospinning: A novel solvent system for
the preparation of different polybenzimidazole (para-, AB- and meta-PBI) spinning solutions is
found. Low cost and highly efficient wet and dry electrospinning of the solutions allow the
preparation of novel continuous monolithic and electrospun PBI-based micro- and nanofibers,
suitable for fire protective textiles and PEM fuel cells applications.

5. New method for the synthesis of substituted polyacetylenes with carbonyl and olefin end
group metathesis of phenylakyns and aldehydes using nanodimensional ferrite catalyst
NixFe3-x04.
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Jla6opaTopuss CTPYKTYPA U CBOMCTBA HA
INOJIMMEPUTE

PbvkoBoguTes: gou. a-p [lersp IleTpos

HayuyHu o6s1actn

[loiMepHy ¥ MpexH C ,UHTEJIUTEHTHU
CBOMCTB3;

@OTOXUMUYHO OMPEXKBAHE;
[TovMepHM arperaTv ¥ HAHOYACTHULY;
[ToMMepHU U BBIIEPOJHU HAHOTPBOY;
[TonvMep-HeOpraHUYHU XUOPUAHHU
CUCTEMHU;

[los1MMepHU HAHOKOMIIO3UTH.

YV VVVY 'V

ITocTKeHu:

[lonyyeHH ca CynepMakpomnopecTd TMOJUMEpPHH XUJporejoBe (KpuoreyoBe) 4ype3
GOTOXMMUYHO OMpeXXBaHe Ha pa3J/iIMYHU MOJMMEPHU U MOHOMEPHU MPEKYPCOPHU B 3aMpa3eHU
BOJJHM cucTeMu. KpuoresoBeTe ca NPUJOKEHUM KAaTO HOCUTEJM HAa KJETKH, €H3UMHU U
JleKapcTBeHM BellecTBa. [locTurHato e 3ab6aBeHO O0CBOOOXKJaBaHe Ha BOJAOPa3TBOPHUMH
JleKapCcTBa B paMKHUTe Ha 8 yaca 4pe3 BKJIIWOYBAHETO MM B TeMIEpPAaTypHOUYYBCTBUTEJIHHU
Kpuoresose. [1]

Pa3zpaboTeH e opuruvHajJieH MeTOJ, 3a JAOM'bJHUTENHO CTabWIM3WpaHe Ha JAUHAMHUYHU
MOJIMMEPHU MUIEJU 4Ype3 BK/IYBaHe U POTOXMMHUYHO OMpeXBaHe Ha TeTpadyHKIMOHAIEH
MoHOMep. CTabuUIN3MpaHUTe MULEIU Ca YCTOMYMBY NPU pa3pexx/aHe BbB BOJHA Cpejia, B cpesa
Ha OpPraHUYHU PA3TBOPHUTEJIH, JOPU U NPHU Bb3AEUCTBUE C YATPa3BYK. B TsAx Morat JiecHo za ce
BKJIIOYBAT € BUcOKa edeKTUBHOCT (70 %) xuapodoO6HU NPOTHBOTYMOPHU JieKapCTBa KaTo
Nak/JuTaKcesJ. MUIEJTHUTE CUCTEMH TMoA0OpsABAaT ¢GapMaKOKMHETUYHUTE TMapaMeTpPu Ha
JIEKapCTBOTO B CpaBHEHHE C TbProBCcKUTe npamnapatu (Taxol).[2]

PazpaboTeHa e oOpurMHajJHa CcTpaTeruss 3a I[OJyyaBaHe Ha eJIeKTPONpPOBOAALHU
HAHOKOMIIO3UTHU aeporesioBe NMPU MHOTO HUCKO Ch/bpXKaHUE Ha BbIJIEPOJHU HAHOTPBHOU.
YnTpanekdTe MaTepuhasd ca MOJy4eHU 4pe3 OTJiaraHe Ha MOAUQUIMPAHU BbIJIEPOJHHU
HAHOTPBHOM MO BbTPEIIHATA MOBBPXHOCT HA IMOJMMEPHU KpHUOTeJoBe 4Ype3 KPUOTEHHO
TpeTupaHe U Juoduanusanus. B 3aBUCUMOCT OT BHJa Ha MOJIMUMepHATa MaTpUIlA, MOTaT Ja ce
MoJIyyaT 'bBKaBU WJIM TBbP/AM HAHOKOMIIO3UTHU aeporesiose. [3]

YCcTaHOBEHO €, Ye BKJIIOYBAHETO HA MOJTMMEPHU MUIEJIU U BECUKIOJIU B 6€TOH UYYBCTBUTEJHO
NPOMeHSI MUKPOCTPYKTypaTa My U oJ00psiBa eKCIJIoaTallMOHHUTE My CBolcTBa. [loiuMepHUTE
HAHOYACTUIIM TMOHMWXKABaT IMOPbO3HOCTTA M MOJ0OPSBAT XOMOTEHHOCTTA Ha 6eToHa.
M3nosi3BaHeTO Ha BECUKIOJM ChAbpxKaud Ca moJob6psiBa KOPO3WOHHATA YCTOMYMBOCT Ha
yCUJIBALIMTE CTOMaHEHU eJIEMEHTH. [4]

[TosyyeHU ca pasiMYHU MPOBOAAIIM THHKH PUIMHU 4Upe3 LeHTPOOEKHO pa3CTUJIaHe U Ha
TSIXHA OCHOBAa Ca KOHCTPYUPAHU OpPraHUYHU (OTOBOJITAUYHU €JIeMEHTHU. YCTAHOBEHO e, 4e
JIOM'bJIHUTEJTHOTO OTrpsiBaHe HAa UIMUTE MOAO0OpsIBA BOJIT-aMIIEPHUTE XapaKTEPUCTHUKH Ha
npubopuTe U MOBUIIABAT e(PEeKTUBHOCTTA HA MpeBpbIlaHe HA CIbHYEBATa CBETJHUHA B
eJIEKTPHUYECKH TOK.
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Fields of Research:
Stimuli responsive polymers and networks;
Photochemical crosslinking;
Polymer aggregates and nanoparticles;
Conducting polymers and carbon nanotubes;
Polymer-inorganic hybrid systems;
Polymer nanocomposites.

Laboratory STRUCTURE AND PROPERTIES
OF POLYMERS

HEAD: Assoc. Prof. Petar Petrov, PhD
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Achievements:

Super-macroporous polymer hydrogels (cryogels) have been prepared by photochemical
polymerization/crosslinking of various monomer and polymer precursors in frozen aqueous
media. Cryogels can be exploited as carriers of cells, enzymes and active substances for many
applications. For instance, the in situ entrapment of water-soluble drug into temperature
responsive polymer cryogels provide systems that exhibit sustained release of the substance over
a period of more than 8 h.[1]

An original method for stabilizing dynamic polymeric micelles via photochemical crosslinking
of pentaerythritol tetraacrylate has been developed. The stabilized polymeric micelles (SPM) resist
changes in concentration and solvent and maintain their structure and size even when irradiated
with ultrasound. SPM can be loaded with hydrophobic drugs such as paclitaxel by simple solvent
evaporation technique achieving high encapsulation efficiency of 70%. Paclitaxel-loaded SPM have
improved pharmacokinetic parameters as compared to the commercial Taxol®.[2]

Novel strategy for fabricating nanocomposite aerogels of high electrical conductivity at a very
low filler content has been demonstrated. It is based on deposition of modified carbon nanotubes
onto the inner surface of pre-formed macroporous polymer cryogels via cryogenic treatment and
freeze drying. Depending on the nature of polymer matrix one may obtain highly flexible or rigid
nanocomposite aerogels. [3]

Notable influence of polymeric micelles and vesicles on the hydration, microstructure and
performance of mortar has been established. The incorporated polymeric micelles reduce the
porosity and enhance the homogeneity of cement matrix. Admixed polymeric vesicles, especially
those containing Ca, increase the corrosion resistance of the reinforcing steel in Cl-containing
environment.[4]

Various conducting thin films have been fabricated by the spin coating method and used as
active layer in bulk heterojunction organic solar cells. A postproduction annealing applied to the
films significantly improve the current-voltage characteristics and enhance the efficiency of
converting solar light to electricity.

Hai-Baxxuute nyo6aukKanuu / Most relevant publications:

[1] B. Kostova, D. Momekova, P. Petrov, G.Momekov, N.Toncheva-Moncheva, C. B. Tsvetanov,
N.Lambov, Poly(ethoxytriethyleneglycol acrylate) cryogels as novel sustained drug release
systems for oral application, Polymer 52 (2011) 1217-1222.

[2] K.Yoncheva, P. Calleja, M. Aglieros, P. Petrov, I. Miladinova,C. B. Tsvetanov, ].M. Irache,
Stabilized micelles as delivery vehicles for paclitaxel, International Journal of Pharmaceutics 436
(2012) 258- 264.

[3] P.D. Petrov, G.L. Georgiev, Ice-mediated coating of macroporous cryogels by carbon nanotubes:
A concept towards electrically conducting nanocomposites, Chemical Communications 47 (2011)
5768-5770.

[4]]. Hu, D.A. Koleva, P. Petrov, K. van Breugel, Polymeric vesicles for corrosion control in
reinforced mortar: Electrochemical behavior, steel surface analysis and bulk matrix properties,
Corrosion Science 65 (2012) 414-430
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[IpyopuTeTHM HaNpaBJIeHUS HA Hay4HO-
u3cjeoBaTe/ICKaTa AeHHOCT

OCHOBHO HampaBJieHMe Ha Hay4yHaTa H
Hay4dHo-npuaoxHata JerdHoct Ha HII-BAH ca
HOBUTE MOJIMMEPHU MaTepPUaJXd U TEXHOJIOTHH,
OpUEHTHPAHU K'bM nosob6psiBaHe Ha
Ka4yeCTBOTO Ha »XHUBoTa. ToBa ce ocCbhlllecTBsIBa
ype3 MHTEPAUCLUMIIIMHAPDHHA M3CJAeIBaHUS U
pa3paboTBaHe Ha HAy4YHH TMPOAYKTH C
NOTEeHLMa/l 3a NpPUJIOKEeHUWe B MeAullMHA U
dapmanus, eKoJioTusl, CeJICKO CTOMNaHCTBO,
OMOTEXHOJIOTUM U XpaHU. [Ipumepu B Taszu
Hacoka BKJIIOYBAT noJiyyaBaHe Ha
HaHOpa3MepHHU CHUCTEMH, OJIMMEPHHU
XUAporesgoBe, MHUKPO- U  HAHOBJIAKHECTH
MaTepuald KaTO HOCHUTEJU Ha OUOJIOTUYHO
aktuBHU BemecTBa (JHK, aHTHMGakTepuasiHy,
AHTUTYMOPHM JIEKapCTBEHU BellecTBa U AP.);
pa3paboTBaHe Ha  HOBU  IOJUMEPU C
OHOJIOTUYHA AKTUBHOCT; 6uopasrpaguMu
NOJIMMEPHU MaTepPUaJH U Jp.

HacnenBanusata B WII-BAH 3acarat oie
pa3J/IMYHY acleKTHU Ha ONa3BaHETO HA OKOJIHATa

cpeia Y ca BKJIKWYEHHM KaTto 3aZayd B
U3CIe0BaTEJICKUTE IJIaHOBE Ha 3
JlabopaTopud OT HUHCTUTyTa. OCHOBHUTE

33/layy B Tas3u 006JIacT ca I0JlydyaBaHeTO Ha
HOBU pasrpajiiMy IOJMMEPHU MaTepuasayd OT
Bb300HOBSIEMU MU3TOYHHULIU: XUOPUJHU MHUKpPO-
Y HAaHOBJIAKHECTH MaTepHaii Ha OCHOBAaTa Ha
nosv(M/Je4yHa  KHCeJMHA), MOJUXUAPOKCU-
aJIKaHOATH; KpHUOreJOoBe Ha OCHOBaTa Ha
LleJIlyJIO3HU TPOU3BOJHU M XMUTO3aH U Jp.
Pa3paboTBaT ce HaHOKOMIIO3UTH C NOBHIIEHA
TepMHUYHA CTAOUJIHOCT %4 noZ06peHU
MeXaHW4YHHU CBOUCTBA. CbBMECTHO C KOJIETH OT
Utanua ce pazpaboTBaxa HaHOCTPYKTYpPUPaAHU
MaTepuald 3a IPUJIOXKEHHA, CBBbP3aHU C
HaMaJIIBaHETO Ha BpeAuTe OT 3aMbpCABAHETO
Ha BOJY C €HJOKPUHHHU pa3pyLIMTeIH.
Pa3paboTBaT ce NoJIMMepHU MaTepUay 3a
aJITepHaTUBHY U3TOYHULMU Ha eHeprud.Tosa e
OCHOBHAa Hacoka Ha paborata Ha 2
uscnepoBarescky rpynu ot UII-BAH. Yuenu ot
VHCTUTYTA B CbTPYAHHUYECTBO C KOJIETH OT
[epMaHua MUMaT CBbILECTBEH IPUHOC B
pa3paboTBaHeTO Ha HHUCKO- U BHUCOKOTEM-
nepaTypHHU NOJUMEpPHU MeMOpPaHU 3a TOPUBHU

KJIETKH, KaTO IIoJy4YeHuTe IMNpoAYKTHU Ca
3allUTEHHW C TIIATEHTH. Hpe3 HN3MHWHaAJIATa
rogrvHa B paMKuTe Ha JABa IIPOEKTa,
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dbuHaHCUpaHU OT @®HHY, NpOb/KUXA
u3cje/jBaHUATa BbpPXy pa3paboTBaHeTO Ha
MeM6paHHU eJIeKTPOJHU HaKeTH 3a
noJiydaBaHeTO Ha BOJOpOJ 4Ype3 BOJHA
eJIeKTPOJIN3a, KaKTO U BBbPXy Cb3/laBaHETO Ha
OpPraHUYHU CTbHYEBU €JIeMEHTH.

Priority research fields

New polymer materials and technologies,
aimed at improving the quality of life are the
main fields of fundamental and applied
research. That involves interdisciplinary
investigations and development of products that
find application in medicine and pharmacy;
environment protection, agriculture,
biotechnologies and foods for instance,
preparation of nanosized systems, hydrogels,
micro- and nanofiber materials for carriers of
biologically active substances (DNA,
antibacterial and antitumor substances, etc.);
preparation of biologically active polymers,
biodegradable polymer materials, etc.

The research of IP-BAS also deals with
various aspects of environment protection
which is a subject matter of the research plans
of three laboratories. The main tasks are
preparation of new polymer materials from
renewable resources: hybrid micro- and
nanosized materials based on poly(lactic acid),
polyhydroxyalcanoates; cryogels based on
cellulose derivatives and chitosan, etc.
Nanocamposites of improved thermal stability
and mechanical properties are developed as
well. Nanostructured materials for applications
in water treatment to reduce endocrine
disrupter chemicals have been prepared in
cooperation with Italian colleagues.

The preparation of polymer materials for
alternative energy sources is the research field
of two research groups at IP-BAS. Scientists
from the Institute with German partners have
contributed considerably to the development of
low- and high temperature polymer membranes
for fuel cells. The novel products are protected
with patents.

In the course of 2012 the studies on the
preparation of membrane-electrode packs for
hydrogen generation via water hydrolysis and
organic solar elements were performed within
the frames of two projects funded by the
National Science Fund.



Pe3ysiTaTu oT Hay4yHaTa AedHOCT npe3 2012 r.

[Ipe3 2012 r. yueHUTE OT UHCTUTYTA pa3paboTBaxa 11 NpoeKTHH TeMH C GUHAHCUPaHe
OoT Or/KeTHaTa cyocuaus. U3ambaHsaBaHu 6sxa U 19 npoekta, ¢uHaHcupanu ot ®HH, 10 - B
pPaMKHTe Ha MeX/lyakaJleMUiHHU criorofou U 1 ¢uHancupan no DAAD.

Pe3yaTaTuTe OT Hay4HO-U3CJeJOBaTeJicKaTa JEWHOCT ca OoTpa3eHU B 40 mnybsukauuu
Y3JIe3JI4 OT evaT, 27 OT KOUTO ca MyOJMKYyBaHU B CllelJUaJU3MPaHU CIMCAHUSA C UMIAKT GaKTop.
3acsyaBa Jja ce oToesiexy, ye 60% OT TAX ca B CIMCAaHUSA ¢ UMNAKT pakTop Haz 2.5.

[lo-mony ca npefcraBeHu 5-Te NyOJIMKALUK, OTIIeYaTaHU B CIIMCAHUSA C HAl-BUCOK UMIAKT
dakTop.

Research Results Achieved in 2012

The scientists form the Institute worked on 11 projects funded by the budget subsidy.
Work went on 19 projects funded by the National Science Fund, 10 within the frame of bilateral
academic agreements, 1 funded by DAAD.

The research results have been published in 40 articles, 27 of them appeared in specialized
journals with impact factor. Noteworthy, 60% of those articles are in journals whose impact factor
is higher than 2.5.

Five articles ranked according to the impact factor of the journals wherein they appeared
are given below:

1. K. Troev, A. Naruoka, H. Terada, A. Kikuchi, K. Makino, New efficient method of oxidation of
poly(alkylene H-phosphonate)s - A promising route to novel co-polyphosphoesters,
Macromolecules, 2012, 45,5698-5703, IF 5.167.

2. L Dimitrov, Sh. Takamuku, K. Jankova, P. Jannasch, S. Hvilsted, Polysulfone functionalized
with phosphonated poly(pentafluorostyrene) grafts for potential fuel cell applications,
Macromolecular Rapid Communications, 2012, 33, 1368-1374, IF 4.596.

3. E. Haladjova, S. Rangelov, Ch. Tsvetanov, S. Pispas, DNA encapsulation via nanotemplates
from cationic block copolymer micelles. Soft Matter, 2012, 8, 2884-2889, IF 4.390.

4. R. Trzcinska, D. Szweda, S. Rangelov, P. Suder, ]. Silberring, A. Dworak, B. Trzebicka,
Bioactive mesoglobules of poly(di(ethylene glycol) monomethyl ether methacrylate)-
peptide conjugate. J. Polym. Sci. Part A: Polym. Chem., 2012, 50,3104-3115, IF 3.919.

5. M. Ignatova, Zh. Petkova, N. Manolova, N. Markova, I. Rashkov, Nonwoven fibrous materials
with antibacterial properties prepared by tailored attachment of quaternized chitosan to
electrospun mats from maleic anhydride copolymer, Macromolecular Bioscience, 2012,
12,104-115, IF 3.886.

[Ipe3 u3MuHasaTta roguHa ydyeHd oT HII-BAH ca cpaBTOpM Ha 3 r/1aBU OT KHMIH,
oTneyaTaHu B uyx6uHa. [Ipe3 2012 r. ussese cblo Taka MoHOorpadusaTa Ha npod. axH Kosbo
Tpoes: Polyphosphoesters: Chemistry and Application, Elsevier, 2012, ISBN: 9780124160361.

[IpencraBenu ca cbio 62 cbOOLIEHNUS HA MEX/AYHAPOAHU HAayYHU PopyMH, oT Kouto 11
yCTHH Aokaaza (1 nok/aj o nokaHa Ha OpraHu3aTopuUTe).

3abenszanuTe nutaty 3a 2012 r. Ha ctatuu Ha yyeHu oT UII-BAH ca 895. llutupanure

nyo6JMKalUu ca 266, KoeTo onpeziess cpeaHa qutupyemoct 3.34. Hal-uuTupanuTe 5 cTaTuu 3a
2012 ca noco4eHu MO-A0JY:
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In the last year the scientists from IP-BAS authored three chapters of books published
abroad. The book by Prof. Kolio Troev Polyphosphoesters: Chemistry and Application, Elsevier,
2012,ISBN: 9780124160361 also came outin 2012.

The communications presented at international scientific events are 62 of which 10 oral
presentations and 1 invited lecture.

The 266 works by scientists from IP-BAS were cited 895 in 2012 that sets a 3.34 average
citation per article. The most cited articles of 2012 are:

1. I. Dimitrov, B. Trzebicka, A.H.E. Miller, A. Dworak, Ch. B. Tsvetanov, Thermosensitive
Water-soluble Copolymers with Doubly Responsive Reversibly Interacting Entities,
Progress in Polymer Science, 2007, 32, 1275-1343, 3a6ess13aHu 84 yumama 3a 2012 2.

2. R. Mladenova, M. Ignatova, N. Manolova, Ts. Petrova, I. Rashkov, Preparation,
characterization and biological activity of schiff base compounds derived from 8-
hydroxyquinoline-2-carboxaldehyde and Jeffamines ED®, Eur. Polym. J. 2002, 38, 989-
999, 3a6essa3aHu 25 yumama 3a 2012 2.

3. 1. Dimitrov, H. Schlaad, Synthesis of nearly monodisperse polystyrene-polypeptide
block copolymers via polymerisation of N-carboxyanhydrides, Chem. Commun., 2003,
2944-2945, 3a6esa5a3aHu 24 yumama 3a 2012 .

4. M. Ignatova, K. Starbova, N. Markova, N. Manolova, 1. Rashkov, Electrospun nano-fiber
mats with antibacterial properties from quaternised chitosan and poly(vinyl alcohol),
Carbohydr. Res. 2006, 341, 2098-2107; 3a6eaa3anu 22 yumama 3a 2012 2.

5. D. Christova, R.Velichkova, W.Loos, E.].Goethals, F.E.Du Prez, New thermo-responsive
materials based on poly(2-ethyl-2-oxazoline) segments. Polymer 2003, 44, 2255-2261,
3a6es53aHu 20 yumama 3a 2012 a.

Haii-eascHo u ApKo Hay4yHo nocmudiceHue 3a 2012 2.
IloslyyaBaHe Ha HOBM NOJIMMEPHU CUCTEMH 3a IPEHOC U AO0CTaBsHE HA I'eHH.

CuctemMuTe mnpeACTaBIAsABAT JUCKPETHU HaHOpPa3MepPHU KOMILIEKCH (IMOJIMIIJIEKCH),
06pa3yBaHU upe3 eJIeKTPOCTAaTUYHO B3aumoeiicteue Mexay JHK 1 kaTHOHHU ChIOJIMMEPU UJIH
npeJBapuTeJHO 00pasyBaHM MHUILEJIM OT TaKWBa CbIOJUMEPHU, KOUTO ce OOBHUBAT 4Ype3
M3rpaXkJjaHe Ha 3alllMTeH MoJiMMepeH cjioil (Memb6paHa). OleHeHU ca TOKCUYHOTO JleHCTBUE U
CIOCOOHOCTTA 33 U3BBbPIIBAaHE HAa TPAaHCPEKIMS HA MOJIUIJIEKCUTE BbPXY pPas3/WYHU KJIEThUHU
auHud. [loslyyeHHUTe pe3y/TaTy SICHO MOKa3BaT, Ye MOJIUIJIEKCUTE U OOBUTHUTE MOJHUIJIEKCH Ca
cnoco6HU Aa foctaBat JJHK B kineTkute. HamepeHu ca yc/ioBHs 3a eZJHOBPEMEHHO pa3pyllaBaHe
Ha MOJIMIJIEKCUTE W MHUIEJUTE, B pe3yJTaT Ha KOETO BEpPUTrHTe Ha OJIOKOBUSl CBHIOJIHUMEP
HaNyCKaT YacTUIMTe, MpeMHUHABAalKU Mpe3 mojJMMepHaTa MeMbpaHa. [lopau 3HAYUTEJHO TO-
rosiemute cu pasMepu [JHK He Moxke fa HanycHe HaHOKAICyJIMTe U OCTaBa BbB BbTPEILIHOCTTA
uM. Upe3 pa3paboTeHUTe CUCTEMHU Ce NOCTUra ONTHMaJieH OaslaHC MexJy HW3UCKBaHHUSATA 3a
3amuTa Ha /JHK B npoieca Ha TpaHCOOPTUPAHETO U 10 KJIETKUTE U JIECHOTO i1 0CBOGOXKAAaBaHe -
Ba)KHO YCJIOBHE MPHU NpUJaraHe Ha reHHarta Tepanus (KoseKTHUB ¢ pbKOBOAUTEJ YJ.-KOpP. AXH
Xpucro LilBeTaHOB).
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CucTeMUTE 32 IPEHOC U JOCTABsIHE HA M€HU ca pa3paboTeHU U3LSAJI0 IPU U3II'bJHEHHE Ha
IpoeKT Ha TeMa [loauMepHU HAHO-pA3MEpHU HOCUmMeaAUu 3a CBXPAHeHUue U MmpaHcnopm Ha
6uosozuyHu makpomosaexkyau (PHH, 10 02-247/08).

(PNIPAM-g-PEG)-b-PLLys DNA
® ©® & o €] €] €] €]
ORI ——
® ® @ © €] €]
[N]

Most important scientific achievement in 2012
New polymer systems for gene transfer and delivery.

Discrete nanosize complexes (polyplexes) formed by electrostatic interactions between DNA and
cationic copolymers or preliminary formed core-corona micelles of the said copolymers coated by
a protective polymer layer (membrane) were prepared. Their in vitro biocompatibility and
transfection efficiency towards different cell lines were tested. The results revealed that the
polyplexes and the coated polyplexes were able to deliver DNA to the cells. Conditions for
simultaneous dissociation of the polyplexes and disintegration of the micelles were found. Due to
their small dimensions, the copolymer chains were able to go through the membrane and leave

the particles. This was not possible for the
considerably larger DNA macromolecules,
which remained entrapped in the interior of
the capsules.The systems developed allowed an
optimum balance of the requirements for
preserving DNA during its transportation to the
cells and its easy release to be reached. The
systems for gene transfer and delivery were
developed within the frames of a project
entitled Polymeric nanotraps for
immobilization and delivery of
biomacromolecules (Grant DO 02/247/2008;
Project leader: Corr.-memb. Christo Tsvetanov).

Haii-eajcHo u ApKo HAyYHO-NPU/A0OHCHO nocmudiceHue 3a 2012 2.

HoBu BJIaKHECTH MaTepHuaJib, CbAbPKALIU JIEKAPCTBEHHU BE€IIE€CTBA, NNOJIYY€HHU Ype3
€JIEKTPOOBJ/JIAKHABAHE, IOAXO0AAIIHA 34 JICYCHHUE HA PAHHU U B perecHepaTuBHATA MEJUIIMHA

Ypes esleKTpoOBJIaKHSABaHe 65iXa Cb3/a/IEeHU HOBU BJIAKHECTU MaTepUad OT ChIOJUMED
Ha mnoJsik(MyedyHaTa KHUCeJMHA) C BKJIOYEHU JIEKAPpCTBEHU BelleCTBa - BHUCOKOe(dEeKTUBEH
GJIYyOPOXMHOMIOHOB ~ aHTUOMOTUK  WJIM  TakKuBa € JOMlbJBallla Cce  aKTUBHOCT -
NpPOTHBOBBb3NAJMTENHA, OOJIKOYCIIOKOsIBAalla U  aHTUMUKpoOHa. OpuUrMHa/HOCTTa Ha
paspaboTKaTa ce CbCTOU B MOJy4YaBaHETO Ha MaTepUaJsy C pa3jinieH Npodusa Ha 0CBOOOXK/jaBaHe
Ha JIeKapCTBEHUTE BeleCTBAa OT BJAKHECTUTE MaTepHasiy, MIOCTUTHAT Ype3 HacoueHa NpoMsHa
Ha CbCTaBa MM WU B U3I0JI3BAHETO Ha MOHOTeHHAaTa NpUpOJa Ha JIeKapCTBEHUTE BellecTBa 3a
CaMOOpPraHU3UPAHETO HA BJIAKHATA B CHOINOBE MPU €JIEKTPOOBJAKHABAHETO UM. B lomb/IHEHHE,
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3a npefoTBpaTsABaHe Ha HEXEeJAaHOTO MPOTUYaHE Ha MHOHHO B3aUMOJEWCTBHE MEXAY
JIeKapCTBEHUTE BEleCTBa, KOETO MPOTHYA NpPU MoJiydaBaHe HAa MaTepUhaJd OT CMeC Ha HIKOU
JIeKapCTBEHHW BellleCTBA MO TPAJUIMOHHUTE TEXHUKH, € TpeAJioKeHO TapasiesiHo
eJIEKTPOOBJIAKHSIBAHE Ha JBa OTAeJHMU pa3TBopa. I[losyyeHWTe MaTepuasud NpOsIBSIBAT
aHTHUOaKTepUasHa AKTUBHOCT, MOHWKABaT WJM NpeJOoTBpaTsABaT ajiXe3usiTa Ha MaTOreHHU
MUKpPOOPraHW3MHM U OCBEH TOBa MOraT Jla UrpasfAT aKTUBHA pOJi B 03JpaBUTEJIHUSA NPOLEC Ha
paHu. Te MoraT Jia 6'bJaT U3M0JA3BAHU KaTO MOKPUTHUS 3a JiedeHUe Ha paHU UJIU KaTO MaTepuaau
3a pereHepaTUBHaTa MeAulMHA. TpsibBa /a ce oTOesiexH, Ye NMpe/JlaraHuTe pellleHust MoraT jJia
6'bJAT JIECHO NTPEHECEHU Ha MUJIOTHA UJIM HA MPOMMUIIJIEHA YCTAaHOBKA.

PbKOBOUTE HA KOJIEKTUBA: YJ.-KOp. AxH Uiuda Pamkos.

U3cnenBaHusATa ca npoBeAeHU ¢ puHaHcoBaTa noakpena Ha ®oHs HayuyHu u3cieBaHUSA
kbM MOMH no gorosop Z10 02-237/08, 10 02-238/08 u ILBIT 02/2 (UNION, Moay. 2).

ELECTROSPINNING
poly(L-lactide-co-D,L-lactide)
(coPLA)
Fluoroquinolone antibiotics
(Cipro-, Levo-, Moxifloxacin)

Log(survivors) cells/mL

~~coPLA/Moxi
e —

Prevention.of adhesion

—coPLAIMOXi

The most important applied research achievement in 2012

New fibrous drug-loaded materials obtained by electrospinning appropriate for use
in wound healing and in regenerative medicine

Electrospinning has been used to prepare new fibrous drug-loaded materials. Poly(lactic acid)-
based materials loaded with highly effective fluoroquinolone antibiotic or different combinations
of drugs with anti-inflammatory, anaesthetic and/or antimicrobial activity have been fabricated.
The originality of the study consists in obtaining materials with various profiles of release of the
drugs from the micro- and nanofibrous materials. That has been achieved by tailoring the
composition and utilizing the ionogenic nature of the drugs to induce self-organization of the
fibers into bundles during the electrospinning process. Moreover, dual spinneret technique for
simultaneous electrospinning of separate solutions has been implemented for avoiding the
undesired ionic interaction between some of the drugs that occurs when preparing materials
containing drugs mixed according to conventional techniques.

The materials exhibit antibacterial activity, decrease or prevent the adhesion of pathogenic
microorganisms and moreover, they may actively participate in wound healing. The new materials
may find application as wound dressings or as materials for regenerative medicine. Noteworthy,
the results from this study may easily be transferred to a pilot or industrial scale.

Team leader Corr. memb. Iliya Rashkov.

The research was funded by National Science Fund Grants DO 02-237/08, DO 02-238/08, and
DCVP 02/2 (UNION, Modulus 2).
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HHoBalnmoHHa AeHHOCT

3HauuTeJHa YacT OT IMOCTHXKeHHsATa Ha KoJsiekTuBa Ha HWII-BAH uMaT uHoBalpoHeH
NOTeHIMal: pa3paboTBaHe M pa3BUTHME HAa MeTOAM 3a IOJlydaBaHe Ha HOBU NOJHUMEpPHU U
NOJIUMEPHU MaTepuasiv C LieJleHacOYeHOo MoJO0paH KOMILJIEKC OT CBOMCTBaA (TeMmmepaTypo-, pH,
eJIEKTPo- U GOTOUYYBCTBUTEJNHH MOJUMEPH, CAMOOPraHU3UpAlM CE CUCTEMU U [Ip.), KOETO €
KJI0YOB MOMEHT KbM peaju3aluaTa Ha HAKOU BHUCOKM TEXHOJIOTUH; HaHOMaTepUalu
(HaHOYaACTHIIM, HAHOTPbOMYKH, HAHOBJAKHA, HAaHOKOMIIO3UTH), MOJMMEPHHW MaTepuaJu 3a
aJITepHAaTUBHU M3TOYHULM HA €Heprus, NoJMMepHHU MaTepuaau OT Bb30OHOBEMU NMPUPOLHHU
pecypcu U Ap.

Yuenure oT UII-BAH ca cbaBTOpU Ha 11 nmoj g bpKaHU NAaTEHTA, OT KOUTO 1 - 6'barapcky, 1
- ANOHCKY, U 9 - 3amuTenu B EIIO u apyru crpanu, kato CAIll, ®panuusa, Kura, Kanaga u ap.
UII-BAH e 3agBuTesn B eJUH OT rope-ocOYeHUTe MNaTeHTH 3aejHo c ¢upmarta BASF SE.
[laTeHTUTE C MEXAYHApOAHO Yy4yacTHe Ce TMOAABbpPXKAT OT UYXK/JEeCTPaHHU QGUPMU WU
OpraHU3alUHu.

[Ipe3 2012 r. UII-BAH nogage 3asgBKa 3a maTeHT B B'bJrapckoTo maTeHTHO BeJOMCTBO
(per. Ne 111326): HaHopa3mepHU noaueaeKkmpoAumHu acoyuamu, C NpomusomyMmopHo deticmaue.
Memod 3a msxHOMO no/1y4as8aHe U NPpUI0HCEHUEemo UM.

Jle’bT Ha Hay4YHO-NIPUJIOXKHUTE U3CJeiBaHUsA OT KoJsieKTUBU Ha UII-BAH e 3HauuTesieH u
IpU NPOSIBEH MHTepeCc U pUHAHCHMPAHE OT CTpaHa Ha MHAYCTPUATA, Te3U pa3paboOTKU MoraT Ja
npepacHaT B HHOBaUUOHHU. CTpeMexbT Ha ydyenute Ha MWII-BAH xbM npuioxenHue Ha
NOJIyYeHUTe Hay4yHU pe3yJTaTU HaMupa HM3pa3 U B MOJNMCBAHETO HAa MeMOpPaHAYMHU 3a
cbTpyaHudectBo ¢ AELl Kosnoayit EOO/l u bearapcka Aconuanus [lonumepu.

Innovations

The scientific priories of IP-BAS and most of its achievements possess the potential of
innovations: development of preparative methods for novel polymers and polymer materials with
a tailored complex of properties (themperature-; pH; electro- and photosensitive polymers,
selforganizing systems, etc.). That is crucial for the realization of some high-techs; nanomaterials
(nanoparticles, nanotubes, nanofibers, nanocomposites), polymer materials for alternative energy
sources, polymer materials from renewable sources, etc.

The scientists of IP-BAS are co-authors of 11 patents: 1 of which is Bulgarian, 1- Japanese, 9
are protected at the EPO and other patent offices like those of USA, France, China, Canada, etc. IP-
BAS filed the application for one of the above patents together with BASF SE company. The
protection costs of the patents are covered by foreign companies and organizations.

In 2012 IP-BAS filed a patent application in the Bulgarian Patent Office (Reg. N2 111326) -
Nanosized Polyelectrolyte Associates with an Antitumor Effect. A method for their Preparation
and Applications.

The applied investigations carried out by IP-BAS teams is a significant part of its research.
In cases of industrial interests the results may turn into innovations. The ambition of the
scientists at IP-BAS their research results to find application has been materialized in signing
collaboration contracts with the Kozloduy NPP and the Bulgarian Association POLYMERS.

YyacTHve Ha 3B€HOTO B IOArOTOBKATA HA CIIEUAJIUCTH

[Ipe3 2012 r. B UII-BAH 6s1xa o6y4yaBaHu 13 JOKTOpPAHTH, OT KOUTO eJUH 3a704eH. [Ipe3
2012 r 6s1xa 3ayucieHU 4 peloBHU AOKTOpaHTU. YueHU oT UII-BAH ca cbpbkoBoAUTEN M HA 2
JOKTOpaHTH U3BbH BAH.

[Ipe3 2012 r. ycrnemHo 3alidUTUJIUTEe JUcepTalUoOHeH Tpyh AoktopaHTu B MII-BAH ca
TpUMa:
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®unun CnacoB Y6siekoB, TeMa: “[losyyaBaHe U oxapakTeprU3UpaHe HA HAHOKOMIIO3UTH OT
10U (3-XUPOKCUBYTHUPAT-CB-3-XUAPOKCUBaiepar), I0JTH (Mnedyna KHUCeJIMHA) U
MOHTMOPHWJIOHUT”;

['eopru Jlro6omupoB I'eoprues, Tema: “MakponopecTd HaHOKOMIIO3UTH HAa OCHOBATa Ha
IIOJIMMEPHU KpUOTesI0Be U MOAUPHUIIMPAHU BBIJIEPOJHA HAHOTPBOUYKHU;

fAna 'eoprueBa I[leneBa-CTosiHOBa, TeMa: “HOBM Mo/IMMepHU HAHOKOMIIO3UTHU Ha OCHOBATA
Ha QYHKLMOHA/NM3UPAaHU NOJMETUIeHW U I[OJHMeTUJeH BUCOKAa M HHUCKA IUIBTHOCT C
opraHoMouuIpaH MOHTMOPHUJIOHUT .

Y4enu ot UII-BAH ca noAroTBU/IM U Yesiu NeT JIEKLIMOHHM Kypca - 061110 55.5 yaca sekyuu
U 24 4Yaca ynpakHeHMs, Ha CTyJLeHTH oT Pusuyeckus dakyateT u PaxkynaTeTa N0 XUMUA U
dapmanusa Ha CY “Cs. K. Oxpuacku”, KakTo U JIBa ClielMaJu3upaHu Kypca KbM JJOKTOPaHTCKOTO
yuuaunie Ha BAH. B pamkuTe Ha nporpamarta Epa3bMm npe3 2012 r. ca yeTeHM /JBa JIEKLHOHHHU
Kypca - 06110 10 yaca B Université Paris-Est Créteil, ®pannus.

B UHcTUTyTa ca M3paboOTeHU U yCHEeLIHO 3alUTeHU 3 MaruCTbpCKU JUIJIOMHU PabOTH.
[Ipod. axu Koabo TpoeB e 6uU PHKOBOAWTEN HA JiBeé MaruCTbpCKU Te3u KbM TOKHUHCKUSA
YHUBEPCUTET 32 NIPUPOJHU HAyKH, a YI.-KOp. AXH Wins PalikoB e ydacTBas B HAQy4YHOTO XKypH 3a
3allMTa Ha UcepTaliMOHHUSA TPy A KbM Université Paris-Est Créteil, ®pannus.

OcobeHO BHMMaHUeE ce OTZeJisl Ha NPodpeCUOHAJTHOTO pa3BUTHe Ha yyeHuTe Ha UII-BAH.
[Ipe3 roguHaTa ce npoBeJie KOHKYpC U Oellle HAalpaBeH U3060p OT HAay4YHUSl CbBET HA MHCTUTYTA
Ha e/IUH IJIaBeH aCUCTEHT.

Tuition

There were 14 PhD students at IP-BAS in 2013. Four new PhD students commenced their
studies in 2012. The scientists from IP-BAS co-supervise the work of 2 PhD students from other
academia.

Three PhD theses were defended at IP-BAS in 2012:

Philip Spasov Ublekov - ,Preparation and characterization of polymer nanocomposites
based on poly(3-hydroxybutyrate-3-hydroxyvalerate) and polylactic acid containing
montmorilonite".

Georgi Ljubomirov Georgijev - ,Macroporous nanocoposites based on polymer cryogels
and modified carbon nanotubes”.

Yana Georgieva Peneva-Stoyanova - “Novel polymer nanocomposites based on
functionalized polyethylenes and polyethylene high and low density with organomodified
montmorillonite”.

The scientists at IP-BAS have delivered 55.5 lecture lessons and 24 seminar lessons to
students at the Faculty of Physics and the Faculty of Chemistry and Pharmacy of the Sofia
University St. Kliment Ohridski. They also taught two specialized courses at the PhD school. Two
lecture courses of 10 lessons were presented at Université Paris-Est Créteil, France within the
Erasmus Programme.

Three MSc theses were prepared and defended under the supervision of scientists from the
Institute. Prof. Kolio Troev, DSc. supervised two MSc theses at the Tokyo Science University.
Corr.memb. Iliya Rashkov was a jury member at the defense of a PhD thesis at Université Paris-Est
Créteil, France.

Particular attention is being paid to career development of the scientists at [P-BAS. In 2012
an assistant professor was promoted to a higher position..
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Ilon3a/edeKT 3a 061ECTBOTO OT U3BbPUIBAHUTE A€MHOCTHU

[lonruMepHaTa Hayka, KaTo HeJeJMMa 4YacT OT XUMMWYECKUTE HayKH, JONpHHAcd 3a
33/l0BOJISIBAaHE HYKJUTE Ha OOILEeCTBOTO OT HOBW MaTepHa/ik, NPOLEeCH U YCJAYTH KaKTO B
HEroBUTE eXeJHEeBHHU NMOTPEOHOCTH, TaKa U NMPHU pa3pelllaBaHeTO Ha IJI06a/IHM NMPOO6JIEMH, KaTO
epeKTHBHO HM3M0JI3BaHE Ha MPUPOJHUTE PecypcCH, 3aM’bpCsiBaHE Ha NpUpOJHATa cpeda U Ap.
[loiuMepHUTE MaTepHa/d AONPHHACAT 3a HampegbKa B pejulla 06JaCTU KAaTO MeJUIMHA,
TpaHCNopT, MHGOPMALIMOHHU U KOMYHUKALIMOHHU TEXHOJIOTUH U T.H. O4aKBa ce npujaraHeTo Ha
HAHOTEXHOJIOTUUTE B TMOJUMEPHOTO HHXXEHEPCTBO U MaTepUaJio3HaHUWE Ja [loBeJe [0
Cb3/laBaHETO Ha MHOBAaTHBHU MaTepHa/Id U TEXHOJIOTUH OT KJIIOYOBO 3HAUYEHHE 3a IOCTUTaHe Ha
YCTOMYUB UKOHOMUYECKHU PAaCTeX Y MOBULIABAHE Ka4YeCTBOTO HA XXUBOT.

M3nbjHABaWKM CBOSTA MUCHS U U3ciaegoBaTesicku miaH, UI1-BAH gonprHacs akTUBHO 3a
OCBIIECTBSIBaHE Ha cTpaTeruyeckara 1es Ha BAH kaTo deuzamen 8 uzzpaxcdaHemo Ha o6ujecmeo,
6a3upaHo Ha 3HAHUe U adKMUBHO NAPMHbLOPCMBO 8 esponelckomo u3c1edo8amescko
npocmpaHcmeo. HayyHouscienoBaTtesickata gedHocT Ha UII-BAH u npe3 usmunanarta 2012 r. e
TSICHO CBbp3aHa ¢ [lonumuka 2- HayweH nomeHyuasn u u3dcaedosamescka UHppacmpykmypa -
uacm om Esponelickomo u3csaedogsamesicko NpOCMPAHCMB0 U HA hpo2pamume, 8KJAH4YEHU 8 Hesl. B
HHCTUTyTa ca Cb3JaZleHU YCJOBUS 3a pa3BUTHE HA HAy4YHUs MNOTeHIMaJ B o06JacTTa Ha
noJIUMepUTe 4ype3 OajlaHCUpaHe U OOBBP3aHOCT Ha QyHJAaMEHTaJHU U HAYYHO-NPHUJIONKHU
M3c/eBaHUs — TapaHIYs 32 BUCOKM HAayUYHU IOCTHIXKEHHS U TAXHOTO NpeBPbllaHe B TEXHOJOTUHU
Y MPOAYKTH, KOUTO Jla OTTOBAapST HAa U3UCKBaHUsATA Ha 0611eCcTBOTO. [10 TO3U HAYUH UHCTUTYTHT
JIOTIpYHAcS Y 3a oCbliecBsABaHeTO Ha [lonumuka 1- Haykama - ocHO8HA dguzamesHa cuia 3d
paseumue Ha HAYUoOHA/AHAMa UKOHOMUKA U 06wecmaeo, 6a3upaHu Ha 3HAHUS.

OOyyeHUEeTO Ha JOKTOPAHTH U CIELUAJUCTH B 06J1aCTTA HA MOJIUMEPHUTE € HeJleJIMMa 4acT
OT JledHocTTa Ha yueHuTe Ha UII-BAH. ToBa rapaHnTupa noJroToBKaTa Ha BUCOKOKOMIIETEHTHHU
MJIaJd CHEelMa/IUCTH, CIOCOGHM Ja 3aeMaT BOJel[M TMO3ULUKW B NPOMUILJIEHOCTTA U
aKaJleMU4YHUTE cpefu. B fombaHeHMe, OCbBpEMEHSIBAHETO HA aHAJIMTUYHATA U ClieliMaJIu3nupaHa
amapaTypa MO03BOJIsIBA pa3liMpsiBaHE Ha KOHTAKTHUTE C WHAYCTPHUATA, H3BbPIIBAHE HaA
cneniPpUYHU aHAJM3U U KOHCYJITALIMY, Y4acTHE B U3CJIe[0BATEICKM U MHOBAIJMOHHU MPOEKTH.

Societal impact of the research activities

Polymer science helps in meeting the needs of society concerning both its every day life as
well as global problems such as effective utilization of natural sources, pollution of the
environment, etc. Polymer materials have merit to the advances in a number of fields like
medicine, transport, information and communication technologies, etc. It is expected the
application of nanotechnologies in polymer engineering and materials science to lead to the
creation of innovative materials and technologies of crucial importance for sustainable
economical growth and improving the quality of life.

Realizing its mission and research plan [P-BAS merits to the realization of the strategic goal
of BAS as driving force of a science-based society and active partnership in the European research
area. Last year the research activity of IP-BAS was in accordance with the Policy 2: Scientific
potential and research infrastructure as a part of the European Research and with the
programmes it includes. The conditions created at the Institute favor the development of the
research potential in the field of polymers via balancing and combining the fundamental and
applied research what guarantees turning the research results into technologies and products
which meet the requirements of the society. That is the contribution of the Institute to the
realization of Policy 1 - Science as the main driving force in the development of knowledge-based
national society and economy.
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OGLIOHALIMOHAJ/IHM U ONIePAaTUBHU AENHOCTH

UII-BAH e cbocHOBaTes1 M aKTUBEH YYaCTHUK B LleHT'bp 3a HOBU MaTepUasiv 3a MeJUJUHATa
v dapMaupuATa B CbTpyAaHUYecTBO ¢ MeaunuHckusa yHuBepcuteT — Codusa u Pakyntera no
xuMUA U papmanua Ha CY (Moays ot HayuoHaniHus neHTHP 3a BbpxoBU noctxeHruss UNION),
¢duHaHcupaH ot OHHU.

Yyenu ot HUII-BAH yyacTtBaT B HalMOHAJHU KOMUCHMM U €KCIHEPTHU CBbBETH KaTo
,<IlocToOssHHa KoOMHCHA 1O MnpupofHUM Haykd kKbpM OHW” u ,HanuvonasneH ueHTBHp 10O
HaHOTEXHOJIOTUX” U ca MOATOTBUJIM pelleH3UHM Ha NPOoeKTH 1o KoHKypcuTe Ha PHU, penensuu u
CTaHOBHILA 32 IPUCHXKJaHe HAa HAYYHU CTelNleHU Y 3aeMaHe Ha aKaJleMUYHU AT bKHOCTH.

UII-BAH ce yTBBpAM KaToO LEHTBP 3a JAUCKYCMM M pa3lNpOCTpaHEHHWEe Ha eKCIIepTHHU
3HaHMUA B 00/1aCTTa HA MOJIUMEPHUTE U NOJMMEPHUTEe MaTepuand. PyHKIIMOHUPAIUAT B 3BEHOTO
Kosaokeuym “TIOJ/IMMEPH” c npepcepaten gou. A-p WBaiso JumutpoB e GopyM, Ha KOHUTO
M35BEHU yYEeHHU OT CTpaHaTa U 4y»kOMHa NpeJiCTaBAT CBOUTE MOCTUKEHUSI U HOBUTE TeH/JeHL|UU B
pa3BUTHUETO Ha NoJUMepHaTa Hayka. [lpe3 2012 r. ca npejctaBeHU pas3jiMuHM JAOKJaJU Ha
M3CJeloBaTe/M OT CTpaHaTa U 4yKOMHa:

erj. ac. A-p Emu XanamxkoBa (MHcTUTyT 1o nosuMepu - BAH), HocuTesn Ha Harpagara ,Ilpod.
MBaH lllonos”- ,M3sBeH MJaj yueH B obJsiacTTa Ha noauMepuTe” 3a 2012 r.

e-p Crepruoc Ilucmac, MHCTUTYT mno TeopeTHyHa XUMUA M OuaMkoxumus, [pblka
HalMoHa/Ha GOoHAALMSA 3a HAyYHU U3CJIeJBaHUS.

e npod. Xupouu Maega, YHuBepcuteT Coiio, Anonus.

enipod. A-p uwxk. 'eopru TomopoB, WHXK. bopuciaB PoMaHoB (TexHUYeCKH YHUBEPCUTET —
Codus) u unx. Padu KyrommxusH (YnpaButena Ha dupma “Xalikaa UHxxeHepuHT”).

bubauomekama na WIl e oTBopeHa M mocellaBaHa OT LgJaTa MOJMMepHa KoOJieTUs B
CTpaHaTa, OWJEeHKM eaHa OT HaM-J0bpe CHabJeHHWTe B CTpaHaTa CbC CIelUaJTHU3UPaAHU
nosuMepHu wusaaHus. [lpez 2012 r. BbB ¢oHAa Ha 6ubIMOTEKaTa MNocTbhuxa 21 ToMma
crenyanavd3vpaHa Hay4yHa JjauTepatypa. OT Tax 4 ToMma, cpej, KOUTO MHoro LeHHara Concise
Encyclopedia of Polymer Science and Engineering ca fapenue ot ¢upmarta ®OT, a ocTraHauTe ca
3aKyIeHU CbC CPeJICTBA, IPeABU/IEHU 32 1IeJITA B HAYYHUTE NPOEKTH, paspaboTBanu B UI1-BAH.

WUII-BAH yyacTBa B KOHCOpPLMYM OT jJeceT OBJrapCcKd HAy4YHOU3CJIE[JOBATEJCKU U
obpa3oBaTesIHU MHCTUTYLUUMU 3a U3rpakjaHe Ha UH@pacmpykmypa 3a: npoussodcmeo u
uscsnedsaHe HA HOBU mamepuaau C NpuaO}ceHue 8 npomuulieHocmma, 6uo-meduyuHama u
oKo/sIHama cpeda; u3csiedsaHusi, duazHOCMUKa, pecmaspayusl U KoHcepeayusi Ha apmegdakmu om
Mmemasa (B JBa MojyJa), KOSITO e dYacT oT HanuoHaiHaTa m'bTHA KapTa Ha Hay4dHU
MHOpaCTPYKTypH, npueTa c Peienne 692 na MC Ha Peny6sinka bbarapus ot 21.09.2010 .

National and operative activities

[P-BAS initiated the formation of a consortium including Faculty of Pharmacy, Medical
University-Sofia and Faculty of Chemistry-Sofia University that established one of the modules
“Materials for medical and pharmaceutical applications” at the Center of Excellence: National
Center for Advanced Materials - UNION.

Scientists at IP-BAS sit on different national commissions and are expert members of the
Commission of the National Science Fund, at the National Center of Nanotechnologies. They have
been referring theses for academic degrees and giving opinions for academic promotions.

[P-BAS has been established as center for discussions and spreading of expert knowledge
in the field of polymers and polymer materials. The Institute’s colloquium POLYMERS chaired by
Assoc. Prof. Ivaylo Dimitrov has been a forum where at the prominent scientists from the country
and abroad present their achievements and the latest trends in polymer science. The list of
lecturers at the colloquium in 2012 is given below:
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e Dr. Emi Haladjova - IP-BAS - the 2012 awardee of the Ivan Schopov Award for Prominent
Young Scientists in the Field of Polymers

e Dr. Stergios Pispas - Theoretical and Physical Chemistry Institute, Hellenic Science
Foundation, Athens, Greece

e Prof. Hiroshi Maeda, University of Sojo University, Japan

e Prof. Dr. Eng. Georgi Todorov, Eng. Borislav Romanov (Technical University - Sofia) and
Eng. Rafi Kujumdjian (manager of Haycad Engineering Ltd. )

The library of the Institute is well equipped with specialized literature and is one of the best in
the country. It is open to the public and serves the entire polymer community. 21 volumes entered
the funds of the library in 2012. Four of them amongst which the precious Concise Encyclopedia
of Polymer Science and Engineering were donated by FOT Ltd. The rest were purchased by the
Institute using the grants for projects developed at IP-BAS.

[P-BAS is a consortium member of ten research institutes and universities for establishing an
Infrastructure for preparation and research on novel materials to be applied in industry, bio-
medicine and environment; Research, diagnostic and conservation of metal artifacts. The two
module infrastructure is a part of the National Roadmap for Research Infrastructure, adopted by
Resolution 692 of the Bulgarian Council of Ministers on 21st September 2010.

MexayHapoJHO CbTPYJHUYECTBO

S -~ H3cnegoBatenaute ot  HUII-BAH  umar

Y S - ABJTOTOSUIIHM U IJIOLOTBOPHU HaAy4HU

1 .::: e 2 KOHTAaKTH C KOJIeTW OT aKaJleMU4YHU
OTMROL 23 6 ; WHCTUTYTH WU YHUBepcuTeTH OT EBpomna u

- A D Asus. UscnefBaHMATa 110 MeXAyHAapOJAHUTE

NPOEKTH Cca HAcoOYeHH KbM aKTyaJHU
npo6JieMH Ha 061eCTBOTO U Ca B Ch3BYYHE C
HallMOHAJIHUTE W €BPOINEHCKU MPUOPHUTETH,
KaToO CbxpaHeHHe Ha EeHEepruhHuTe U
NPUPOJHU pecypcd B CBEeTOBEH Maliab u
no/Zi06psiBaHe KauecTBOTO Ha »kMBoTa. OcBeH
TPAJUIIMOHHO CUJIHUTE CbTPYAHUYECTBA C

W3CJIel0BAaTeJICKU HUHCTUTYTH OT llenTpasina u MHW3touna EBpoma, Bce nmnoBede ce
VHTeH3UPUUMpAT KOHTaKTUTe C ydyeHU oT benrus, I0OAP u fAnonusa. MexayHapoaHuTe
ChTPY/AHHUYECTBA yJeCHSBAT HAyYHUsI OOMeH U MOOGUIHOCT Ha M3CJe/loBaTeNUTe, a yYacCTUETO B
MEeX/[yHapOJHM KOJIEKTUBM [JIONIpUHAcA 3a I[IOBUILIAaBaHe Ha KOHKYPEHTOCIOCOOHOCTTa |
CTUMyJIMpa MHOBALlMOHHHUTeE JIeMHOCTU Ha uscnegoBaTtenute oT UII-BAH. 40% oT ny6iMKkanuuTe,
oTnedataHy npes3 2012 r.,, ca B CbaBTOPCTBO C YYEHU OT YYKAECTPaHHUTe NapTHbopHU Ha UII-
BAH.

Yyenu ot UII-BAH y4actBat B 10 npoekTa B paMKUTe Ha MeX/AyaKaJleMU4YHU JOTOBOPHU U
cnoroziou: 3 c lleHTbpa 3a NOJIMMEPHHU U BbIriepogHu MmaTepraad kbM [1AH (Tlosma), 2 ¢ PyckaTa
akazeMus Ha HaykuTe (c MHcTuTyTa no ¢usrnyecka xMuMus U UHCTUTYTa O BUCOKOMOJIEKYJIHU
cbeauHeHus1) U no 1 ¢ MHctutyta no noauMmepu-CAH (CrnoBakusa), YHUBepcuTeTa Ha MoOHC
(benrus), UHcTUTyT No reHeTUKa U 6uodusurka “Aapuano bysatu TpaBepco” HaumoHasneH cbBeT
3a HayuyHU uscneBaHus (Utanus) u YauBepcurtera ,Apucroren” (['bpuus).

[Ipes 2012 r. npoAB/KU CBTPYAHUYECTBOTO C TOKMHCKHWA YHUBEPCUTET 3a NPUPOJHU
Hayku (flnoHus). CbBMeCTHHUTe U3C/IeBaHUA Ca HAaCOYEeHU KbM pa3paboTBaHe Ha MOJHUMEPHU
CUCTEMH 32 IPEHOC Ha aHTUTYMOpPHHU JiekapcTBa. [Ipod. axH Kosbo TpoeB noayuu Cepmugukam
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3a npu3HamesHoCcm 3a CblIEeCTBEHUsS My NOPUHOC B pa3paboTBaHeTO Ha HOBU docdop-
CbA’bpKallld MoJMMepH oT LleHTBbpa 3a KM3c/e/BaHe Ha JieKapCcTBeHHU BellecTBa M PakysTera no
dapmaneBTUYHA HayKa KbM TOKUNCKUS YHUBEPCUTET 32 IPUPOJHU HAYKUTE.

Muaagu yuenu Ha UII-BAH ca mbTyBasiv B 4y>kO6MHA Ha crieliMaan3anus (2 KoMaHJUPOBKH)
Y 3a J'bJIFOCPOYHM Hay4yHU u3caefBaHus (1 komaHaupoBKa). ['1.ac. aA-p A. boromusioBa 6euie Ha
J'bJITOCPOYHA CHelyaarM3alus 1o NpoeKT, PUHAHCUpPAaH OT repMaHCKUS M3CJe[0BaTeJCKu GOHT,
DAAD B Yuusepcureta Jlyasur Makcumunuas, MronxeH, 'epmanus.

B WHcTuTyTa ca roctyBanu 13 ydyeHu ot Besarus, [losnma, Beankob6putanus, CioBakus,
Ucnanug, 'epuus, FOAP u AnoHusd, 10 UHCTUTYTCKU LOTOBOPHU UJIX 110 IOKAaHA OT 3BEHOTO.

UII-BAH e cpyuypepuTen Ha lleHTpa/HO- U U3TOYHOEBpOINEHWCKAaTa IOJHMMEpHAa Mpexa
(CEEPN), kosiTO BKJ/IIOUBA OCEM H3CJ€[0BATEJNCKU UHCTUTYTU OT Bbarapusd, [loama, PymbHuUS,
CinoBenusd, CnoBakus, Yexuda, YHrapua u YkpaunHa. Ilpes centemspu 2012 r. UII-BAH noe 3a
BTOPH II'bT NpeJice/laTeICTBOTO Ha MpexaTa. OCHOBHA 1ijeJ1 Ha MpeaTa e 00MeH Ha UH$opManus
Y nIo/iloMaraHe Ha MJIaIUTe YYeHHU 3a y4acTHe B HayYHU GOpPyMHU.

[Ipe3 2012 r. 651Xxa U3rpajieHU [iBe MeX/yHapOoJHU Hay4YHU MpexH, B KOUTO y4yactBa UII-
BAH. Egnata e no norpama COST: ,Electrospun Nano-Fibres for Bio Inspired Composite Materials
and Innovative Industrial Applications” (COST, MP1206). B Hes yyacTBaT opraHusanuu oT 30
ctpanu. /[lpyrata Mpexxa e COPOLYMAT - wmexay WII-BAH u leHTbhpa 3a moJMMepHU U
BbIJIepoJHU MaTepuanu, Ilosicka akazemuss Ha Haykute, Ilosma. HWII-BAH npoabsrkaBa
y4aCcTHeTO CH B olle ABe TeKyly akuuu no nporpamara COST Ha EK, kakTo u B Hay4HaTa Mpexa
P2M na EBponelickaTta Hay4yHa $oHAaLUA.

International cooperation

The researchers from IP-BAS have been fostering a long-lasting scientific contacts with
their colleagues from European and Asian academia. The research carried out within the frames of
joint projects concerns the national and European priority fields such as saving the energy and
natural resources and improving the quality of life. Besides the traditional close cooperation with
research institutes from Central and East Europe, the contacts with teams from Belgium, South
Africa and Japan have been intensified. The international cooperation favors the mobility and
exchange of researchers. The membership of international teams enhances the competitiveness
and stimulates the innovation activities of the scientists from [P-BAS. 40% of their articles
published in 2012 are in co-authorship with their partners from abroad. The joint research is
carried out both on Academy and Institute level.

Researchers from IP-BAS have been realizing 10 projects within the bilateral agreements
for scientific cooperation of the Bulgarian Academy of Sciences: 3 with the Centre for Polymer and
Carbon Materials, Polish Academy of Sciences, 2 with the Russian Academy of Sciences (Institute
of Physical Chemistry and Institute of Macromolecular Compounds), 1 with the Institute of
Polymers, Slovak Academy of Sciences, 1 with the University of Mons, Belgium, 1 with the Institute
of Genetics and Biophysics "Adriano Buzzati Traverso”, Italy, and 1 with the Aristotle University of
Thessaloniki, Greece.

In 2012 the cooperation with the Tokyo University of Sciences went on. The joint
investigations aim at developing polymer systems for antitumor drug delivery. Prof. Kolio Troev
was awarded with a Certificate of the Center for Drug Delivery Research and the Faculty of
Pharmaceutical Science at the Tokyo University of Science acknowledging his merit to the
development of new phosphorus containing polymers.

The young scientists who were on long term research stays were Dr. Anita Bogomilova at
Ludvig Maximilan University, Munich, Germany and Dr. Ivelina Tsatcheva Univesity of Dusseldorf.
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13 scientists were on short-time research stays at the partnering organizations in Slovakia,
Spain, Greece, South Africa and Japan upon their innovations or within the frames of the
institutional agreements.

IP-BAS is co-founder of the Central and East European Polymer Network (CEEPN),
involving research institutes from Bulgaria, Poland, Romania, Slovenia, Slovakia, The Czech
Republic, Hungary and Ukraine. Since September 2012 IP-BAS has been presiding the Network
for the second time. The purpose of the network is to promote cooperation among polymer
scientists in the region and to serve as a platform for discussion of common issues linked to
science, management and statutory questions.

Two international scientific networks were established in 2012. One of them is
»Electrospun Nano-Fibres for Bio Inspired Composite Materials and Innovative Industrial
Applications” (COST, MP1206). It includes members from 30 countries. COPOLYMAT is the
another network between IP-BAS and the Centre for Polymer and Carbon Materials, Polish
Academy of Sciences. [P-BAS continued its participation in two more actions of COST and the
European Commission, as well as in the P2ZM Research Networking Programme of the European
Science Foundation.

3Hayum medxcdyHapooHo huHaHCUpaH npoeKm:

B HavasioTo Ha okTOMBpHU 2012 r. B UI1-BAH 3ano4yHa usnbjiHeHUETO Ha
npoekTa “YKpenBaHe Ha HAy4YHOHW3CJ/EeJOBATeJCKUS KamalUTeT U
= MHOBAIlMOHEH TMNoTeHUWasn Ha MHWHcTuTyTa 100 NOJUMEPU KbM
;'i‘o“nnova Bbarapckata akagemus Ha HaykuTe” (POLINNOVA, J[loroBop No
316086), duHaHcupaH no 7-mMa PamkoBa mporpama Ha EBpomnelickarta
KoMucus, noanporpamMa ‘Kanauutetu - HaydeH moTeHnuan”, HacoueHa KbM pasTpbliaHe Ha
n'bJIHUA noTeHuuaa Ha EC u B moakpena Ha BojeljaTa MHULMATUBA, CIOpe], KOATO HAay4YHUTe
M3cjae/iBaHUS W HHOBAalUMTe ca  K/AWYOBM  (GaKTOpM 32  YCTOMYHMBO  pa3BUTHE,
KOHKYPEHTOCIOCOOHOCT U colasieH nporpec. O6mara cToOMHOCT Ha npoekTa e 4 207 698 nB.
['1aBHaTa 1es1 Ha poeKTa e yKpenBaHe Ha norteHuuyasa Ha UII-BAH 3a HayyHu u3ciegBaHUusa U
MHOBAIMH B 06J1aCTTa Ha aBaHTapJAHUTE MOJMMEPHU MaTepUaJu U aKTHUBHO y4yacTHe B MpoOrpamMmu
M MHULMATHMBU Ha eBponercko HUBO. KoHKpeTHHUTe 3a/auM Ha npoekTta POLINNOVA Bkito4yBaT
JIeMHOCTHU 3a NOBUIIAaBaHe Ka4eCTBOTO HA YOBELIKHUSA MOTEeHKaJl Yype3 0O0MsAHA Ha ONUT, 3HAHUS U
HOy-Xay C BOJelllM HAay4YHU ¥ MHOBALMOHHW €BPONENCKU LEHTPOBE, KAKTO U MPHUBJMYAHE Ha
yTBbP/JEHU M3cJie[0BaTesu. [Ipencrou pasimupsBaHe v 0OHOBsIBaHE Ha
Hay4yHOM3CJeJoBaTe/JckaTa HHPPACTPYKTypa Ha HUHCTUTyTa. [ln1aHupaHd ca JeHHOCTH 3a
pasimMpsiBaHe HAa KOMIIETEHIIMUTE IO HHTeJIeKTya/lHa COOCTBEHOCT, KAaKTO U H3TOTBSIHE Ha
VHOBalMOHHA cTpaTterud. [lpeasmxaa ce ydyenute ot UII-BAH pa ce BkJOYaT akTHUBHO B
pa3npocTpaHsSIBaHETO HAa 3HAHUSA Ype3 yyacTHe U OpraHU3vMpaHe Ha CEMHUHApPU U KOHQEepeHIUHU.
KamnanusTa 3a nony/sipusaHe Ha JeMHOCTTAa Ha UHCTUTYTA 11e O'bJie ChbIIPOBO/IEHA ChC CPELU U
JIUCKYCHUH 3a CTUMYJIMPaHe Ha NPeKUs AUaJIorT C 'bp>XKaBHUTE U UHAYCTPUATHU cpefu. [IpoeKTbT
POLINNOVA ce ocbuiecTBABa C aKTUBHUTE YCUJIWA Ha LieJUs KOJIEKTUB B NAPTHBOPCTBO C
JlenapTaMeHTa N0 OpraHMyHa XuUMWUs Ha ['eHTCKUSI yHHUBepcUTeT U YHUBepcuUTeTa Ha MoOHC
(Benrus); ®akynreta no ¢papmanusa Ha JIoHA0HCKUA YHUBepcUTeT (BesmkobpuTanus); LleHTbpa
3a MOJIMMEPHHW U BBIJEpPOJHU MaTepuaiu KbM [losickata akzamus Ha HaykuTe ([losma);
JlenapTaMeHTa Mo XMMHUYHO UHXXEHEPCTBO Ha YHUBepcuTeTa Ha Kactunus na Manya (Mcnanus);
HUHCTUTYTA 10 TeopeTUYHA XUMHUA U QU3UKOXHUMHUS kbM ['pblKaTa HalMOHa/JIHA
Hay4yHou3cJjejoBaTescka ¢oHzauus B AtuHa (["bpuus) u Bbiarapcka acouuanys MoJMMEpH.
OcbluecTBIBAaHETO Ha MpPOEKTa Ile JAONpPUHEece 3a YCTOMYMBOTO pa3BUTHe Ha HHcTUTyTa U
AKTUBHOTO MY IPUCHCTBHE B €EBPONENCKOTO HAYYHO ¥ MHOBAIJMOHHO NPOCTPAHCTBO KAaTO LEHTBP
3a pa3paboTBaHe Ha aBaHrap/HU MOJMMEPHU MaTepUav, HAMUPAIIU NPUJIOKEHUE B }KU3HEHO
BaKHU 00JIaCTH KaTO MeJUIMHATa M ¢apMalysaTa, CEJCKOTO CTOMAHCTBO M XpaHUTeJHATa

S eey
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MNPpOMHUIUIJIEHOCT, OIIa3BAHETO KW BB3CTAHOBABAHETO HA OKOJIHATA CpeJa, aJTEepPpHATHBHUTE
HN3TOYHHULH HAa €eHeprud 1 Ap.

An important project funded by a grant from the European Commission

At the beginning of October 2012 the Institute of Polymers started the implementation of
the project STRENGTHENING THE RESEARCH CAPACITY AND INNOVATION POTENTIAL OF THE
INSTITUTE OF POLYMERS AT THE BULGARIAN ACADEMY OF SCIENCES FOR FURTHER
INTEGRATION INTO THE ERA (POLINNOVA), Grant No 316086. The project is funded under the
FP7 Capacities Programme, Research Potential, that was designed to stimulate the realization of
the full research potential of the enlarged Union and to support the implementation of the
Innovation Union Initiative.

The funding estimates 4 207 698 BGN. The main goal of the project is to strengthen IP-BAS
research and innovation potential in the field of advanced polymer materials and to build its
capacity of a regional leader participating successfully in activities at the European Union level.
The specific objectives of the POLINNOVA project include activities for increasing the human
potential by exchange of know-how and experience with leading European research organizations
as well as by attracting, recruiting and retaining experienced researchers and technicians.
Upgrade of the S&T equipment to ensure a scientific infrastructure for world class research and
innovation is forthcoming. Activities aimed at innovation capacity building and measures for
increasing the Intellectual Property awareness of the Institute’s staff are planned. It is envisaged
that the scientists from the Institute of Polymers will be actively involved in the dissemination of
knowledge through organization of scientific forums and other promotional activities. A campaign
to increase the visibility of the Institute’s excellence will be accompanied by a comprehensive
dialogue with industrial representatives and policy makers to identifying the specific societal
demands.

The POLINNOVA Project will be carried out jointly by the entire staff of the Institute in
partnership with the Department of Organic Chemistry, Ghent University (Belgium); the UCL
School of Pharmacy (UK); Centre of Polymer and Carbon Materials, Polish Academy of Sciences
(Poland); Department of Chemical Engineering, University of Castilla-La Mancha, (Spain);
Theoretical and Physical Chemistry Institute, National Hellenic Research Foundation, (Greece) and
the Bulgarian Association Polymers.

The realization of the project will contribute to sustainable development of the Institute
and its active presence in the European research and innovation area as a center for development
of advanced polymeric materials, which are applied in key areas such as medicine, pharmacy,
agriculture and food industry, protection and restoration of environment, alternative energy
sources, etc.

OpzaHu3upaHe HA CUMNO3UYM C MeHCOYHAPOOHO yyacmue

UII-BAH 6e cpvopranuszatop Ha XVII HALIMOHAJIEH CUMIIO3UYM IOJIMMEPU 2012,
KOMTO ce npoBege oT 31 mait 0 2 1oHU B Pubapuna. @opymM’bT puBJieue BHUMaHUETO Ha Haj 25
Yy eCTpaHHU Y4eHU cpes KouTo npod. Bum Xenunk (Xonanausa), npod. l0cyd Aruum (Typuus),
npo¢. Augpxkeit [ipopak ([osa), npod. Auu Cyoptc (FOAP) u a-p Crepruoc Iucnac (I"bpuus).
Yyenu ot UII-BAH npeacTaBrxa 7 fokJajila U 22 NOCTEPHU ChOOIIEHHUS.

Organization of a symposium with international participation

[P-BAS was a co-organizer of the XVIIth National Symposium POLYMERS’2012 which was
held in Ribartitza 31st May - 2nd June 2012. The forum has been attended by more than 25
foreign scientist amongst them were Profs. Wim Hennik (Holland), Yusuf Yagci (Turkey), Andrzej
Dworak (Poland), Jannie C. Swarts (South Africa), Dr. Stergios Pispas (Greece). The scientists from
[P-BAS presented 7 oral communications and 22 posters.
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