UHCTUTYT NO noanmepu,
bbarapcka akagemuAa Ha HayKuTe

CEAEMHALAECETA HAYYHHA CECUA
»MNAOWUTE YHYEHU B CBETA

HA NO/IMMEPUTE"

4 oHn 2026 .
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MPOIrPAMA

11:00-11:05 4. OTKpUuBaHe
11:05-12:30 u. lNpeacraBaHe Ha AOKNaaAMU
13:00-15:00 u. NpeacraBAHe Ha NocTepun
15.00-15.30 4. Harpa*kgaBaHe Ha OT/IMYEHU NOCTEPU N AOKNAAU

15.30 4. 3akpuBaHe

MasacTto Ha nposexagaHe:

NM-BAH, yn. ,,Akag. . boHueB”, 6a. 103, rp. Codpus
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NoKknaau

Ooknaa Ne 1

CUHTE3 U MOAUDULIMPAHE HA TBbPAM ALCOPBEHTYU 3A CENIEKTUBHA
AZICOPBLINA HA CO,

OwoyHaapu MeaHoBsa', Mapraputa Monosa?l, Henn Kocesa3, Buoneta Mutosa?,
Masneta LWecrakosat

L MHCTMTYT NO opraHnyHa XMMKA C LEHTBLP No ¢utoxmmusa — BAH, ya. ,Akag. leopru
BoHues”, 6n. 9, 1113 Codusa, Bbarapua

2 UHCcTUTYT No nonumepu — BAH, yn. ,,Akag. lreopru boHues”, 65. 103, Bx. A, 1113 Codus,
bbnrapua

3 bbArapcka akagemus Ha Haykute, ya. ,, 15-Tm Hoemspun“ 1, 1040 Codus, bbarapusa

Aoknapg Ne 2

NVUHEWUHW U 3BE3A0BUAHN NONU(e-KAMPO/IAKTOH)/NOAUTNULNLON
CbNO/IMMEPU KATO NNATPOPMA 3A JIEKAPCTBEHU HAHOHOCUTE/TU

Hua fenyesa’, Epuk Aumutpos’, feopru MpbHuyapos', JeHnua MomeKkosa?,
CraHucnas PaHI'eﬂOB1' Hatanua ToHyeBa-MoHueBa'

LUHcTuTYT No nonumepwu — BAH, yn. ,AKkaa. lfeoprn boHues”, 651. 103, Bx. A, 1113 Codus,
bbnrapua

2KaTteapa ,,TexHONOrna Ha nNeKkapcTeeHnTe cpeactsa ¢ buodapmauma”, Pakyntert no
dapmaums, MeamumHckn yHusepcutet - Codua, ya. ,,JlyHas” 2, 1000 Codua, Bbarapus

Aoknapg Ne 3

CUHTE3 HA AMOUDPUNTHU UMKNTUYHU NOZTUMEPHU YETKU U TAXHOTO
CAMOOPIrAHU3UPAHE BbB BOAHW PA3STBOPU

Asop Xpucros?!, Epuk Aumutpos?!, AnekcaHabp Popuc?, Mapusa Metposa3, Xpucro
Hosakos!, Emu Xanagosal, MBa YrpuHosa3, bapbapa TkebuukaZ, CtaHncnas
PaHrenos?!

LUHcTUTYT No nonumepwu — BAH, yn. ,AKaa. lfeoprn BoHues”, 65. 103, Bx. A, 1113 Codus,
bbnrapua

2 LleHTbp 33 NOAMMEPHU U BbIIEpoaHU MaTepuanu, Mocka akagemusa Ha HayKuTe, 3abske
41-819, NMonwa

3 IHCTUTYT No MonekynapHa 6uonorusa ,Akagemuk PymeH LaHes” — BAH, yn. ,Axkag,. lfeopru
BoHues”, 6n. 21, 1113 Codusa, Bbarapua
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NoKknaau

Ooknag Ne 4

NONYYABAHE HA ®/1IYOPOrEHHU HAHOHOCUTENU 3A AHK MAPKUPAHE U
BU3YAZTU3ALUUNA HA KNIETbYHU AOPA

AHHa MNpaHyesal, Kata KameHosal, leopru MpbHYapos?!, Anekcen Bacunes!?, MeTtbp
MeTpos!

L UHcTuTyT No nonnmepwu — BAH, yn. ,AKkag. lfeopru boHues”, 651. 103, Bx. A, 1113 Codus
2 dakyntet no xumus u dpapmauma, Copuinckmn yHmsepcutet ,,Ce. KnumeHT Oxpuackn®, yn.
LHAxenmc bayyep” 5, 1164 Codus

Aoknapg Ne 5

HOBU ®/1YOPOIreEHHU NONTIMMEPHU BATPUNA, BASUPAHU HA NOJN(2-
(QAUMETUNAMUHO)ETUN METAKPUNAT), 3A BUSYATUSUPAHE HA HYKNTEMHOBU
KUCEJ/IUHU

Bonko Bacunes!?, Anekceit Bacunes'?, Xpucto Hosakos?, MeTbp MeTpos!?

1 NabopaTopua ,,DYHKLMOHANHM U HAHOCTPYKTYPUPAHU Noaumepun”, UHCTUTYT No noammepu
— BAH, yn. ,,Akag. leopru bonues”, 6n. 103, Bx. A, 1113 Codusa, Bbarapusn

2 TabopaTtopua ,DyHKLMOHaNHM Barpuna“, dakyntet no xumusa un papmauma, Coduinckm
yHuBepcuteT ,,CB. KnumeHT Oxpunackn®, éyn. ,Oxenmc bayuep” 5, 1164 Codpun, Bbuarapus
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MNMoctepu

Moctep N2 1
PA3PABOTBAHE HA XUTO3AH-BA3SUPAHU HAHOYACTULU KATO HOCUTE/ZIU HA BEPBACKO3UA
E. Kuuesa, /1. Pagesa, A. LLIkoHapos, U. Kpbetesa, K. MoHueBa

dapmauesTrnyeH pakynteT, MeanumHckm yHusepcutet — Codus, bbarapms

Mocrtep Ne 2

onTMMHU3NPAHE HA YCNTOBUATA 3A NMNO/TYHYABAHE HA NEKTUHOBU HAHOYACTULUN KATO
NNATPOPMA 3A IEKAPCTBEHO AOCTABAHE

A. Benyes, K. MoHueBa

dapmauesTrnyeH pakynteT, MeanumHckm yHusepcuteT — Codus, bbarapus

Mocrtep N2 3

IMPACT OF CE/ZR RATIO IN THE NANOSTRUCTURED CERIA AND ZIRCONIA COMPOSITES ON THE
SELECTIVE CO, ADSORPTION

Gloria Issal, Martin Kormunda?, Oyundari Tumurbaatar?, Agnes Szegedi3, Daniela Kovacheva?*,

Daniela Karashanova® and Margarita Popova?

LInstitute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences,
1113 Sofia, Bulgaria

2Faculty of Science, University of Jan Evangelista Purkyne”, Pasteurova 3632/15, 400 96 Usti nad
Labem, Czech Republic

3 Research Centre for Natural Sciences, Institute of Materials and Environmental Chemistry,
Magyar Tudosok krt. 2, 1117 Budapest, Hungary

4Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
> Institute of Optical Materials and Technologies, Bulgarian Academy of Sciences, 1113 Sofia,

Bulgaria

Moctep Ne 4

NOTIMMEPHU MULUENU KATO OOCTABALUA N/TIAT®OPMA 3A BDNF NPU JIEMEHUE HA
HEBPOAETEHEPATUBHU 3ABOJIABAHUA

/1. Pagesal, M. Jlazaposa?, M. CtedpaHosa?, K. MoHuesal

L dapmauesTuyeH dakyntet, MeamumHckn yHusepcutet — Codus, Bbarapua

2 NHCTUTYT Nno HeBpobuonorusa — 6AH, Codua, bbarapus
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MNMoctepu

Mocrtep N2 5

PREPARATION, CHARACTERIZATION, AND IN VITRO EVALUATION OF ELECTROSPUN QUERCETIN-
LOADED PLA AND PLA/POLYETHYLENE GLYCOL FIBERS

Nasko Nachev'?, Nikoleta Stoyanova'?, Ani Georgieva3, Reneta Toshkova3, Mariya Spasoval-?

! Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad. G.
Bonchev St, Bl. 103A, 1113 Sofia, Bulgaria

2 Centre of Competence “Sustainable Utilization of Bio-Resources and Waste of Medicinal and
Aromatic Plants for Innovative Bioactive Products” (BIORESOURCES BG), 1000 Sofia, Bulgaria

3 Institute of Experimental Morphology, Pathology and Anthropology with Museum, Bulgarian
Academy of Sciences, Acad. G. Bonchev St, BI. 25, Sofia, Bulgaria

Moctep N2 6
OPUBNKOXUMUYHO OXAPAKTEPU3UPAHE HA CUCTEMM 3A NMPEHOC HA AHK, BASUPAHU HA
AMWUHO PYHKUMOHANTU3NPAHU NO/IMOKCA3O/IMHU

P. XatHaaskunesal, M. boueHek?, A. KoBanuyk?, H. Onewko-Topbyc?, E. Xanaaskosal

LUHCTUTYT No nonvmepwm, Bbarapcka akagemma Ha Haykute, ya. ,Akag. I boHues”, 6n. 103-A,
1113 Codusa, bbarapusa
2 AHCTUTYT NO NOAMMEPHU U BbINepoaHn matepuani, Noncka akagemma Ha Haykute, M.

Cknopgoscka-Kiopu 34, 41-819 3abxke, Monwa

Mocrep Ne 7
DESIGN AND SYNTHESIS OF CYCLIC-BRUSH POLYCARBONATES AS ADVANCED DRUG DELIVERY
SYSTEMS

Krum Aleksandrov, Erik Dimitrov, Stanislav Rangelov

Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., block 103-A, BG -
1113 Sofia, Bulgaria

Moctep N2 8

ANTIMICROBIAL MULTIFUNCTIONAL MATERIALS CONTAINING ROSMARINIC ACID AND
LIDOCAINE PREPARED BY DUAL SPINNERET ELECTROSPINNING

S. Kyuchyuk?, D. Paneval, M. Ignatova?, N. Markova?

1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G.
Bonchev St, bl. 103A, BG-1113 Sofia, Bulgaria

2 Institute of Microbiology, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl. 26, BG-1113

Sofia, Bulgaria
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MNMoctepu

Moctep N2 9

CHITOSAN/HYALURONIC ACID POLYELECTROLYTE COMPLEX-COATED ELECTROSPUN PLA
MATERIALS FOR TUNABLE RELEASE OF ROSMARINIC ACID

S. Kyuchyuk?, D. Paneval, M. Ignatova?, D. Karashanova?

! Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G.
Bonchev St, bl. 103A, BG-1113, Sofia, Bulgaria

2 Institute of Optical Materials and Technologies, Bulgarian Academy of Sciences, Akad. G. Bonchev
St, bl. 109, BG-1113, Sofia, Bulgaria

Mocrtep N2 10
CATIONIC POLYMER MICELLES AS DRUG DELIVERY SYSTEMS: EFFECTS OF POLYMER
COMPOSITION

Kremena Yankova?, Ralitsa Veleva3, Silvina Zapryanova3, Petar Petrov!, Emi Haladjova?

LInstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev street bl. 103-A, 1113
Sofia, Bulgaria

2 University of Chemical Technology and Metallurgy, 8 Kliment Ohridski Blvd., 1797 Sofia, Bulgaria
3 Faculty of Biology, Sofia University “St. Kliment Ohridski”, 8 Dragan Tsankov Blvd., 1164 Sofia,

Bulgaria

Mocrep Ne 11
CHITOSAN/HYALURONATE-COATED PHB FIBERS LOADED WITH HERBAL EXTRACTS FOR
BIOMEDICAL APPLICATIONS

Ina Anastasova?l, Milena Ignatova?, Nadya Markova?, Olya Stoiloval

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad. G.
Bonchev St., Bl. 103A, BG-1113 Sofia, Bulgaria,
2 Institute of Microbiology, Bulgarian Academy of Sciences, Acad. G. Bonchev St., Bl. 26, BG-1113

Sofia, Bulgaria

Moctep Ne 12
XANNODUNTHU U XANOTONTIEPAHTHU ®UNTAMEHTO3HU NbBU OT BbJITAPCKU HEPHOMOPCKU
PETMOH: BUOTEXHO/TIOTMYEH NOTEHUMAN U AQANTALUA KbM CONNIEBU CTPEC

Nioamuna Mosuescka, EkaTteprHa Kpymosa, Mana CtoaHuyesa, Mapusa lepruHosa

NHcTUTYyT no mmnkpobuonorus ,,Ctepan AHrenos” — BAH
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MNMoctepu

Mocrtep Ne 13
ENCAPSULATION OF BACILLUS SUBTILIS IN CHITOSAN GEL BEADS FOR ECO-FRIENDLY CROP
PROTECTION

Vladimir Krastev, Nikoleta Stoyanova, Mariya Spasova and Olya Stoilova

Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G.
Bonchev St., bl. 103A, 1113 Sofia, Bulgaria

Moctep Ne 14
PA3PABOTBAHE HA XUBPUAHWU KPUOTE/THU HOCUTENU 3A OEPMAJTHO OOCTABAHE HA
KBEPLETUH

OnmaHa CredaHoBa, Pocuua Muxaiinosa, Mapusa Cnacosa, MeTtbp MeTpos, eHnua MomeKkoBsa

1Kategpa ,TexHon0ormMa Ha fiekapcTeata c buodapmauma”, dapmauesTnyeH dakynTer,
MeauumnHckn yHnsepcuteT-Codpusn

2KaTeapa ,Papmakronorua, bapmakotepanusa U TOKCKonorna“, ®apmauestmyeH pakynTer,
MeauumnHckmn yHusepcutet -Codus

3 MHCcTUTYT No nonnmepwu, Bbarapcka akagemus Ha Haykute, ya. ,,Akaa. I. boHyes”, 65. 103-A,
1113 Codwusa, bbarapus

Mocrtep Ne 15

MIXED POLYMERIC MICELLES LOADED WITH BIOACTIVE PLANT EXTRACTS FROM INULA
HELENIUM AND ACHILLEA OCHROLEUCA AS ANTIBIOFILM AGENTS

R. Stancheva?l, K. Kamenova?, P. D. Dimitrova?, V. lvanova3, Ts. Paunova-Krasteva?, A. Trendafilova3,
E. Haladjova?

LInstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St, Bl. 103A, 1113 Sofia,
Bulgaria

2The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, Akad. G.
Bonchev St, Bl. 26, 1113 Sofia, Bulgaria

3 Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences,
Akad. G. Bonchev St, Bl. 9, 1113 Sofia, Bulgaria
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MNMoctepu

Mocrtep Ne 16

TARGETED DISRUPTION OF PATHOGENIC BIOFILMS USING ADVANCED POLYMERIC MICELLES
Petya D. Dimitroval, Rumena Stancheva3, lveta Uzunova?, Jone Gonzales?, Tsvetozara Damyanova?,
Martina Ivanova?, Milena Leseva?, Petya A. Dimitrova?, Emi Haladjova3, Tsvetelina Paunova-
Krasteval

1 Department of general microbiology, The Stephan Angeloff Institute of Microbiology, BAS

2 Department of immunology, The Stephan Angeloff Institute of Microbiology, BAS

3 Institute of Polymers, Bulgarian Academy of Sciences

Mocrtep Ne 17
SYNTHESIS AND CHARACTERIZATION OF RARE-EARTH METAL TRIFLATES AND EVALUATION OF
THEIR CATALYTIC PROPERTIES FOR THE ROP OF E-CAPROLACTONE

aEmanuil Serafimov, PErik Dimitrov, 2Martin Tsvetkov

a — Faculty of Chemistry and Pharmacy, Sofia University 'St. Kliment Ohridski’, 1 J. Bourchier, 1164
Sofia, Bulgaria

b — Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., Bl. 103-A, Sofia
1113, Bulgaria

Mocrtep Ne 18

PA3SPABOTBAHE U OXAPAKTEPU3SUPAHE HA NOJIMMEPHU MULE/IN HA OCHOBATA HA
3BE3AOBUAHU NOJIMMEPU KATO HOCUTE/IN HA FOCTALUUAUH B

Hua Oenuyesal, Epuk Aumnutpos?, leopru MNpbHuYapos?, AeHnua Momekosa?, AiHyo 3apes?, UnvaHa
Mownkosa3, Anekcanabp ®Popuc?, CtaHucnas Panrenos’ Hatanua ToHuesa-MoHuesal

LUHcTUTYT No nonumepwu — BAH, yn. ,,Akag. lfeopru boHues”, 6. 103 A

2KaTeapa ,TeXHONOrMsA Ha JIeKapCTBeHUTe CpeacTBa ¢ buodpapmauma’, dapmauesTuueH dakynTer,
MeanumHckn yHusepcutet - Copusn

3Kartegpa ,PapmarorHosma’, ®apmauestuueH GarkynteT, MeamuuHCKK yHuBepcuTeT - Copun
4LLeHTbp No NOAMMEPHU M BbINEPOAHM MmaTepuanm, Noncka akagemma Ha HaykuTe, 3abxke,

Monwa
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MNMoctepu

Mocrtep Ne 19

PA3PABOTBAHE 1 OXAPAKTEPU3IUPAHE HA NO/IMMEPHU MULIEZIU HA OCHOBATA HA
UMHAMUN-GYHKUUOHANTUZUPAHU NOZTUMEPU KATO HOCUTE/IU HA FOCTALMAUH B

Hua Oenuyesal, leHnua MomekoBa?, HeHa AneKkcuesa?, Buktopus EnmHuesa3, Paga Hepenuesa?,
AHuo 3apes?*, UnnaHa MoHkosa*, Hatanua ToHyeBa-MoHyeBal

YUHcTuTYT No nonnmepm — BAH, yn. ,,Akag. leopru boHues”, 6. 103 A

2KaTeapa ,,TexHONOrmMa Ha IeKapcTBeHUTe cpeacTsa ¢ buodapmaumsa”, dapmauesTnyeH pakynTer,
MeanumnHckn yHusepcuteT - Codua

3KaTeppa ,Papmakronorua, bapmakotepanus U TOKCUKonorna“, dapmauesTmyeH GpakynTer,
MeanumHckn yHusepcuteT - Codua

4Kategpa ,PapmakorHosunn’”, ®apmauestuieH pakynteT, MeanumHcKM yHuBepcuTeT - Codua

Moctep Ne 20
HYBRID MATERIALS BASED ON SULFONATED POLYANILINE WITH PLANT-MEDIATED
SYNTHESIZED TIO2: PRELIMINARY ANTIMICROBIAL STUDY

Stephan Engibarov!, Virginia Spasova?, Irina Lazarkevich?,Silvia Dimova?, Hristo Penchev?, Petya

Todorova3, Katerina Zaharieva3, Irina Stambolova*

1Stephan Angeloff Institute of Microbiology, BAS, “Acad. G. Bonchev” Str., bl. 26, Sofia, Bulgaria

2 Institute of Polymers, BAS, “Acad. G. Bonchev” Str., bl. 103A, Sofia, Bulgaria

3 Institute of Mineralogy and Crystallography “Acad. I. Kostov”, BAS, “Acad. G. Bonchev” Str., bl.
107, Sofia, Bulgaria

4Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences, “Acad. G. Bonchev’
St., bl. 11

’

Moctep Ne 21

DESIGN AND EVALUATION OF POLY(VINYL ALCOHOL)-BASED COLLOIDAL NANOPARTICLES FOR
OPTICAL SENSING APPLICATIONS

S. Bozhiloval, M. Alexandrova?, K. Lazarova?, T. Babeva?, D. Christoval

LInstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., bl. 103-A, 1113 Sofia,
Bulgaria

2 Institute of Optical Materials and Technologies ‘“Acad. J. Malinowski”, Bulgarian Academy of

Sciences, Sofia, Bulgaria
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MNMoctepu

MocTep Ne 22
MOHOTENOBE HA BEA3ATA HA NONU(CYI®OBETAUH METAKPU/AT) KATO NOTEHLUMWANHU
TPAHCOEPMAJTHU ®OPMU 3A NIEKAPCTBEHO AOCTABAHE

AHenua Heltyesa, leHnua Hukonosa, EneHa Bacunesa

JNTabopatopus No CTPYyKTypa U CBOMCTBA Ha nonmmepute, Pakyntet no xumma un ¢apmaumsa, CY ,Cs.

KnnmeHT Oxpuackn®, Cooma 1164, bonarapus, 6yn. rkenmc bayyep Nel

MocTtep Ne 23
CUHTE3 1 CBOMCTBA HA NOU(CYNTPOBETAUH METAKPUIATHU) MOHOTE/IOBE

Hukonaw Metpos?, leHunc Mackanes?, KoHctaHc Pycesal, EneHa Bacunesal

Ldakyntet no xumus u dapmauma, Copuinckn yumsepcutet ,,Ce. KnumeHT OXpuackmn“

2 AHCTUTYT NO eNEKTPOXMMUA N eHEPTUIHU cucTemm ,AKagemuK EBreHm byaesckn” — BAH
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NOKNAAM




17" HAYYHA CECVA "MJTALIUTE YYEHW B CBETA HA NOJIMMEPUTE"
NOKNAQL Ne 1

CHUHTE3 U MOANPULNPAHE HA TBbPIU AICOPBEHTH 3A
CEJIEKTUBHA AACOPBIIMUA HA CO,

Oroynoapu Heanosa', Mapzapuma Ilonosa’, Henu Koceea®, Buonema Mumoea?, [laénema

Llecmarxosa!

I Mnemumym no opeanuuna xumus ¢ yenmvp no gumoxumus — BAH, yn. ,, Axao. I'. bonues*, 6n. 9, 1113
Cous, bvreapus
2 Unemumym no nonumepu — BAH, yn. Axao. ,,I'eopeu Bonuee*, on. 103-A, 1113 Cogus, Bvacapus

3 Bvneapcka akademust na naykume, yi. ,, 15 Hoemepu “ Nel, 1040 Cogpus, Bvreapust

OT HayaJloTO Ha MHAYCTpUAIHATa PEBOJIIOLMS KOHIIEHTpAlUsATa Ha MapHUKOBH Ia30Be B
arMocdepaTa 3HAYUTEIHO C€ € YBEJIMYMIIa, KOETO OKa3Ba BIUSHHME BbpPXY CpeAHATa TeMIeparypa
Ha TUIaHeTaTa ¥ Io0aaHMs KIMMar. 3a HaMassiBaHe Ha EeMUCHHMTE Ha NApHUKOBHU I'a30B€ HAyYHOTO
BHUMAaHUE € HAaCOYEeHO KbM MOoA00psiBaHe Ha ePEeKTUBHOCTTA Ha ajicopOoeHTHTe 3a ynapsHe Ha COx.
CrnenoBatenHo, 1eJITa Ha Ta3u paboTa € CUHTE3bT U MOAM(DUKALIUATA HA ME30IIOPECTH CHIIMKATH C
nofoOpeHa CEIeKTUBHOCT M KalaluTeT 3a YJIaBsHE Ha BBIVIEPOAEH AHOKcHA. Karo u3xomHH
Mmarepuanu 3a Moaupukamus ca u3bpanu SBA-15, SBA-16, MCM-48 u KIT-6 mnopaau
YHUKaJHaTa UM CTPYKTypa, KaKTO M XUMHYHATa M TepMHUYHATa MM YCTOMUYMBOCT. M3XomHute
Marepuagl ca MOAUGUIMPAHU C HOBOCHUHTE3MPAHM MOAMDUIMpAIIM areHTU - aJAMMUHOBU H
aMrHO(pOC(OHATHU TMPOU3BOAHU Ha (3-aMHHONPOINI)TPUETOKCUCHIIAH, @ TAXHOTO CBBP3BaHE C
mopecrara Marpulia € JoKa3aHO upe3 Te4HOo- U TBbpaodazen SAMP cnekrpockonus u MY
cnekrpockonus. ChbabpkaHueTo Ha  (QYHKIHOHAJIHU TPyNUd €  ONpEAeieHO  4Ype3
TEpMOTpaBUMETpUYeH aHanu3. PU3NKOXMMUYHUTE CBOMCTBA Ha aJCOPOCHTUTE Ca H3CIECIBAHU
ype3 azorHa ¢usnucopbims u YB crnekrpockonus.—MonuduiimpanuTe Me30TOPECTH CHIIMKATH
MIOKa3BaT TOBUILIEH aacOpOLMOHEH KalaluTeT B CpaBHEHUE ¢ H3XoAHuTe Martepuanu. Cpen
Momuduimpanute ancopoeHtn, MCM-48 warepuansT, MomuduIUpaH ¢  aJITAMUHOBH
NPOM3BOAHM, IOKa3Ba HaM-BHCOK ajacopOmmoHeH kamamurer 3a CO: ot 4,6 mmol/g. Haii-
3HAYMMUAT PE3yATarT B Hacrosmara padbora e, ye aMMHOPOC(HOHATHUTE MPOU3BOAHHU, C KOUTO €
moguduuupan SBA-15, noBumasar agcopOLMOHHUS CH KalalUTET B IPUCHCTBUE HA BOJHA Iapa
ot 3,9 mmol/g no 4,2 mmol/g, koeTo mpeacTaBisBa CHIIECTBEHO MPEAUMCTBO B CPaBHEHHE C
nogobHu Momuduuupanu Mmarepuanu. HabmiomaBa ce crmabo NMOHMKEHHE OT Okoilo 5% Ha
agcopbumonaus Karmauuter 3a CO: nmpu MoauduUIMpaHUTEe MaTepuald B paMKHUTE Ha 3—5 HUKbIa

Ha afcopOIus/aecopOums, KOETO NOTBbPK/IaBa CTAOMITHOCTTa HA TEXHUTE CBOWCTBA.

Kuarw4uoBu xymm:

Viaeane na CO:z; moouguyupanu mezonopecmu mamepuaiu
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NOKNAQL, Ne 2

JIMHEAHMU U 3BE3IOBUIHA
MOJIN(s-KAITPOJJIAKTOH)/MOJUTIALIMI0J CHIIOJIMMEPH KATO
IIJIAT®OPMA 3A JJEKAPCTBEHA HAHOHOCUTEJIN

Husa Jlenuesa’, Epux /{lumumpos’, I'eopeu I pvruapos ', [lenuya Momexosa?, Cmanucnas

Pancenos’ Hamanua Touuesa-Monuesa’

I Unemumym no Honumepu - BAH, ya. ,, Axao. I'eopeu Bonues*, 61. 103-A, 1113 Cogus, Bvacapus
2 Kameopa ,, Texnonoz2us na nexapcmeenume cpeocmesa ¢ buopapmayus “, @axyimem no papmayusi,
Meouyuncxu ynueepcumem - Cogpus, yiu. ,,/Aynas* 2, 1000 Cogus, bvreapus

Cpen pazHooOpa3ueTro OT HAHOHOCHUTENH, IMOJMMEPHHUTE MHIIETH MPUBIUYAT OCOOEH
UHTEpeC MOopaau CIOCOOHOCTTA CHU J1a SHKANCYAupaT XuApoPoOHU CheIWHEHUs, Ja moao0psBar
TSAXHATA PA3TBOPUMOCT U OMOHATMYHOCT, KAKTO U J1a OCUTYpPSBAT KOHTPOIUPAHO U TapreTHPaHO
ocBoOokaaBane. CbcTaBeHU OT aM(PpUPUIHU CHIIOTUMEPH, MOJIUMEPHUTE MUIIENU Mpeaiaratr u
penuiia JIpyrd TPEeIuMCTBA, KaTO CHBMECTHO [JIOCTaBSHE Ha JUMOPWIHM M XUIPODUIHH
ChEeIMHEHUS, OTIINYHA OMOCHBMECTUMOCT, HICKAa IMYHOTEHHOCT, KaKTO U BUCOKa (DU3MKOXUMUYHA
Y KOJIOMJIHA CTa0MITHOCT.

B T03u KOHTEKCT, CHIIOMMMEPUTE Ha OCHOBATA Ha MOJIH(E-KAMPOJIAKTOH) U TOJUTIUIUI0N
MPEICTaBISIBAT TMEPCIEKTHBEH KiIac OHOCHBMECTUMH M OHOpasrpafuMu Marephaid 3a
MOJIy4aBaHETO Ha TaKHBa HAHOCHCTEMHU. B HacToAlmOTO u3cneaBaHe upe3 ,,KIUK XUMUYHHU
peakiuu 3a IpbB BT 051Xa CUHTE3UPAHU U OXapaKTEPU3UPAHH CEPUU OT JIMHEHHU U 3BE3OBHIHU
MOJHU(€-KanpoIaKTOH )/TIONUTIUINI0N OJ0KOBU chronumepu. Upe3 MeTosa Ha HaHOyTasiBaHe Osxa
dbopMupaHu HEHATOBapeHW W HaroBapeHU ¢ kKaHabuguon (CBD) HaHOpasMepHH MUIIEIH.
N3cnenBanu Osixa TeXHUTE (PUIMKOXMMHYHU XapaKTEPUCTUKH BHB BOJHA Cpella M OMOJIOTHYHATA
UM aKTHUBHOCT C IIeJl YCTaHOBSBaHE Ha IMOTEHIMAla MM KAaTo HAaHOHOCHUTEIW Ha OMOJIOTMYHO

AKTUBHHU CbCAUMHCHU .

KiarouoBu AyMMU: 36€3006UOHU Cobnoaumepu, nOaUMEPHU Muyeiu, HaHoHocumenu, Kanabuouor

Bbaaropapuocru: Aémopume uszxkazéam 6nacooapHocm 3a unancoeama nooKpena Ha NPoexKm
INFRAMAT (Hayuonanna nvmua Kapma 3a HayuHa uHgpacmpykmypa) no ooeosop [01-
322/30.11.2023e., ¢unancupan om Munucmepcmeomo Ha 00pazo8anuemo u Haykama Ha
bvneapus. B nacmoswjomo uscneogsane e usnonzéana HayuHa anapamypa na Paznpedenenama
uscneoosamencka ungpacmpyxmypa INFRAMAT, yacm om Bwieapckama mayuounanna nvmua
Kapma 3a U3c1e0o8amencku uHgpacmpykmypu, nookpenena om Munucmepcmeomo Ha
obpazosanuemo u Haykama.
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CHUHTE3 HA AMOUPUJIHA HTUKJIINYHU TIOJIMMEPHN YETKHN
N TAXHOTO CAMOOPI'AHU3NPAHE BbB BO/IHU PA3TBOPHU

Heop Xpucmos', Epux [Jumumpos’, Anexcanovp @opuc?, Mapus I[lemposa’, Xpucmo Hoeaxoé!,

Emu Xanaoacoea!, Hea Yepunosa’, Bapbapa Towcebuyra?, Cmanucnas Panzenos’

! Unemumym no nonumepu - BAH, ya. ,, Axao. I'eopeu Bonues“, . 103-A, Cogus 1113, Boaeapus
2 [lenmwp 3a nonumepnu u 6vaiepoonu mamepuanu, Ioncka akademus na naykume, 3aboce 41-819,
Tonwa
3 Unemumym no monexyasapha 6uonoaus ,, Akaoemux Pymen [Janes* - BAH, yx. ,,Axao. I'eopau Bonues “,
on. 21, Coghus 1113, bvaeapus

JlocTaBaHETO Ha JieKapCTBa OCTaBa MPEAM3BUKATENICTBO BBHB (papMalleBTUYHATA HAYyKa,
ocobeHo mpu XuApoPOOHWUTE HUCKOMOJIEKYIIHM JIEKapCTBA W CHCTEMUTE Ha OCHOBara Ha
HYKJIIEMHOBU KkucenuHu. I[lopagum ToBa pa3paboTBaHeTO Ha CTaOWMIHM BbB BOJHA cpena
HAaHOHOCHUTEJIM TPEJCTaBIsBa 3HAUYWTEJIeH WUHTepec. [lUKIWYHUTE TONUMEpPHU UYETKU —
MaKpOIMKIIA C ThCTO MPHUCAJACHU CTPAHWUYHU BEPUTH — ca oOelaBalll Kjiac MaTephald Mopaau
YHUKaJHATa CH TOTOJIOTUS U KOHTPOJIIUPYEeMHU (PU3UKOXHUMHUYHHA CBOMCTBA.

[IpencraBen € CHUHTE3BT Ha IUKIWYHU TIOJIMMEPHU HYETKH C  xuapodoOHa
MOJINMETAKPWJIaTHA OCHOBHA BEepUra M XUAPOMUIHU TMPHUCATECHU BEPHUTU Ype3 KOMOHWHAIUS OT
panukanoBa nmoauMepusanus ¢ npeHoc Ha aroM (ATRP), muknu3zanus upe3 MeaHO-KaTaau3upaHo
asun-ankud mukiaonpuckeanHsBane (CuAAC) u mpucaxkiaHe Ha MpeaBapUTETHO (QopMuUpaHU
Bepuru upe3 CuAAC, kKoeTo Mo3BOJIsIBA MPENU3EH KOHTPOJ BbPXY apXUTEKTypara U ChCTaBa Ha
MOJINMEPUTE.

BbB BOZEH pa3TBOp MOSyYEHUTE MAKPOMOJIEKYJIH CE€ CaMOOpraHu3upar B CTAOWIHH
YHMMOJIEKYJIHU MUIIENIM U arperatd. TexHuTe cBOMCTBA ca M3CJIEIBAHU Ype3 CONOOMIN3UpaHe Ha
Oarpuio, TypOMIUMETpHs, CBETIOpa3CeliBaHe, aHAIUTUYHO YITpaleHTpodyrupaHe U KpHUo-
TPAaHCMHCHUOHHA €JIEKTPOHHA MHUKpPOCKONHUsA. YacTummTe ca AETAIHO OXapaKTepU3HPAaHU I10
OTHOIIIEHHE Ha pa3Mep, MOJHA Maca, arperaloHHO YUCJIO U MOPQOJIOTHs, Karo € U3clieBaHa U
TAXHATA ITATOTOKCUYHOCT.

OTkputusTa TOAYEpTaBAT TMOTEHIMATAa Ha IUKIAYHUTE TMOJMMEPHH YETKH Karo
HAaHOHOCHUTEJIM 3a JOCTaBSAHE Ha JIEKApCTBAa W pa3MIUpsBaT TEPCHEKTUBAaTa 3a TAXHOTO
MPUJIO’KEHUE B 00J1aCTTa HAa ChBPEMEHHUTE OMOMEIUIIMHCKY MaTepHaIIH.

KmwouoBu aymu: amgupuinu cononumepu, ATRP, CuAAC, camoopeanuzupane

Bnaronapuocru: /Mzcnedsanusma ca Quuancupanu no npoexm KII-06-HS89/2 ,, uxauunu
nonumepru "vemxu" — unoeamusnu niamgopmu 3a cunmes Ha cpepuyHU HYKIeUHO8U KUCETUHU U
oocmassaHe Ha nekapcmea u noaunykieomuou na @HU. Aemopume uskaszsam 6razodapHocm
koM npoexm IC-PL/12/2026-2027 om 08ycmpanHomo cnopasymenue 3a CompyoHUuecmeo mexicoy
bvneapckama akademus na nayxume u Ilonckama axademus na HayKume.
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MNOJIYYABAHE HA ®J1YOPOI'EHHHU HAHOHOCHTEJIH 3A JTHK
MAPKHNPAHE U BU3YAJIM3ALIUA HA KVIETBYHU SA1PA

Anna Ipanuesa’, Kams Kamenoea!, I'eopau I pvuuapos’, Anexceii Bacunes'?, Ilemwp I[lempos’

I Unemumym no nonumepu — BAH, yx. ,, Akao. I'eopeu Bonues*, 6n. 103, éx. A, 1113 Coghus
2 Copuiicku ynusepcumem ,, Ce. Knumenm Oxpudcku “, @axyimem no xumus u papmayus, 6ya. ,, Jceiumc
bayuep“ 5, 1164 Cogpus

Oprannunure ayopodopu ca OCHOBEH UHCTPYMEHT B ChbBpEMEHHUTE OMOAHAIUTUYHU U
BU3YaAJIM3AllMOHHN TEXHUKU 32 MapKUpaHE M aHaiu3 Ha OWOJNIOTMYHHM Makpomoiekynu. Cpen Tiax
CTUPUJIOBUTE MPOU3BOAHU C€ OTKPOSBAT KaTO MEpPCHEKTUBHU KaHAWIATH 3a OWOMapKupaHEe U
KJIeThYHA BHM3yaJM3alldsl MOpaJd HHTEH3MBHOTO CH CBETJIONONIbBIIAHE, pPETyIHpyeMHUTE
dboTropu3nyHN CBOWMCTBA M BHCOKaTa YYBCTBHUTEIHOCT KbM IIPOMEHHTE B OKOJIHATa cpena.
Bwopeku kmodoBara UM podisi, MHOTO OT (ryopodopute uMar ciiaba pa3TBOPUMOCT BbB BOJA,
CKJIOHHOCT KbM arperupaHe, orpaHudeHa (poTocTaOMIHOCT W TOBHILEHA TOKCHYHOCT, KOETO
OrpaHHyYaBa TAXHOTO NpuiioxkeHue. Obemasal Moaxo 3a NpeoJosiBaHe Ha Te3U HEAOCTaThIH €
BKJIIOYBAHETO UM B IOJUMEPHH HAHOHOCHUTENH, KOETO BOJIU JI0 MO-700pa pa3TBOPUMOCT BBHB
BOJIHA Cpe/la U HaMaJIeHa [IUTOTOKCUYHOCT.

B Hacrosioro m3cnenBaHe ca CHHTE3MPaHU JIBE HOBU CTUPUIIOBU Oarpumiia 3a MapKupaHe
Ha JIHK u xnerpuna Buzyanuzarus. DiyopeclieHTHUTE Oarpuiia ca HaTOBapeHU B MOIMMEPHH
MUIENH, Uu3rpageHd oT aMpudumaus AUOIOKOB CHIOIUMEP  MONH(E-KAMPOIAKTOH)-011-
nonu(eruneHoB okcuna) (PCL-b-PEO). XuaponuHaMHUuHUAT AUAMETHP HA YACTUIIUTE € ONPE/esieH
ype3 OUHAMHYHO pasceiiBane Ha cBernuHara (DLS). ®dotodusmunute cBoiicTBa Ha
¢nyopodopure mpenu U Ciel HATOBAapBAaHETO MM B TOJMMEPHUTE MHUIEIH, KAaKTO U
B3aumoyeiicteusita ¢ JIHK ca wmscnensanu upes UV-Vis abcopbumonHa u ¢iayopecueHTHa
CHEKTPOCKONHs. JIOMBIHUTENTHO € OIEHEHAa LUTOTOKCHYHOCTTA, KIETHYHOTO IPOHUKBAHE H
BBTPEKJIEThYHATA WHTEPHANIM3ALMUSA Ha TIOJyYEHUTE CHCTEMH. YCTAaHOBEHO €, 4e pa3IMyHHA
CTPYKTYpeH Nu3alilH Ha JABETE€ CTHUPUIIOBH Oarpwia nMa epeKT BbpPXYy JIOKaTu3alusiTa UM B

MUICITHUTEC HOCUTCIIN U CIIOCOOHOCTTA UM 3a KJIETHhYHO YCBOsABAHC.

bnazooapnocmu: Tosa uscnedsane e ¢unancupano om Dono Hayunu uscneosanus,
Munucmepcmeo na obpazosanuemo u naykama Ha bwreapus, no npoexm ,, @nyopocennu
HAHOCMPYKMYPUpaHu OUOCLEMECMUMU NOTUMEPHU MAmepuanly 3a aHaiu3 Ha HYKIeUHo8U
kucenunu “, KII-06-H89/3-05.12.2024 (PolyFluorNA). Aemopume 6nazodapsm Ha npoexm

INFRAMAT 3a uzcnedosamenckama anapamypa, Usnoi3eand 6 moed uzcied8ate.
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HOBH ®JIYOPOI'EHHU NIOJIMMEPHU BAT'PUJIA, BASUPAHU HA
NOJIN2-(AMMETHJIAMHUHO)ETHJI METAKPUJIAT), 3A
BU3YAJIMZUPAHE HA HYKIIEMHOBU KNCEJINHU

Boiiko Bacunes'?, Anexceti Bacunes'? , Xpucmo Hosakos' , Ilemwp I[Tempogs’

! Jlabopamopus ,, @ynkyuonannu u nanocmpykmypupanu noiumepu ", Unemumym no nonumepu - BAH,
yia. ,,Axao. I'eopeu bonues*, 1. 103-A, 1113 Cogpus, bvreapus.
2 Jlabopamopus ,, @ynuxkyuonanrnu 6azpuna’’, @axyimem no xumus u papmayus, Coghuiicku ynusepcumen
., Ce. Knumenm Oxpuocku “, oyn. ,, Hocetimc bayuep “ 1, 1164, Coghus, Bvaeapus

@®nyoporeHHUTe ,,turn-on“ COHAM, KOUTO IMPEJICTaBISABAT CbEAUHEHUS, KOUTO HE
¢myopecrupar B CBOOOJIEH pPAa3TBOP, HO TMPOSBSBAT WHTCH3MBHA EMHUCHS TIPH CBBP3BAaHE C
HYKJICMHOBU KHUCEJIIMHM, ca He3aMeHUMHU HMHCTpyMeHTH B kosnmyectBeHus: PCR (qPCR), ren
enekTpodopesara, IOTOYHATa IUTOMETpUs M (UIyOpeclieHTHaTa MHUKpOCKonus. Bbnpeku
HIMPOKOTO NMPUIIOKEHUE Ha KJIacu4decKu MHTepKanupany 6arpuina karo SYBR Green | u etunues
OpomHI, TE€3W pEareHTH 4YecTO ca OrpaHWYeHHM OT BHCOKa (oHOBa (ryopecueHIus,
¢doron3benBaHE W  HECEJIEKTUBEH CHUTHAJl OT [paiMep-AUMepu WM  HecHenu(pUYHU
aMIUTM(PUKAIIMOHHU TIPOAYKTH. Pa3paboTBaHETO Ha MOJMMEPHH CHUCTEMH Mpeasiara obemiaBalll
MOJXOJ 32 MPEOJOJsBaHE HAa TE3M HEAOCTaTblM, ThM KaTro ChbUE€TaBa YHUKAJIHWUTE OINTUYHU
CBOMCTBA Ha YTBbPAECHU XpOMO(GOpU C MYITUBAJIEHTHUS U JIECEH 32 MOAU(UIIMpPAaHE XapaKTep Ha
MaKpPOMOJIEKYTHHSI CKEJIET.

B HacTosmoro m3cnenBaHe mpeacTaBsiMe cHHTE3a U (GOTOU3NYHOTO OXapaKTepU3UpaHe
Ha cepusl aCHUMETPUYHM MOHOMETHHOBHU ILIMAHWHOBM Oarpuia, Oa3upaHM Ha CTPYKTypara Ha
THa30s10BoTO opaHkeBo (TO), KoBaJIeHTHO 3akau€HU KbM HOJIH(2-(IMMETHIaMUHO)ETUI
metakpuiar) (PDMAEMA). Upe3 aHnMoHeH OOMEH ca IMOJIyueHH aMOHUEBU COJIM Ha THA30JI0BO
OpaHXeBO C TeT pa3Iu4yHU MPOTUBOMOHA. BapupaHeTro Ha NpPOTHBONHOHA JONpUHECE 3a
yBeJIMYaBaHE HAa KBAaHTOBUsI J0OWB cien B3aumojeicTteue ¢ JIHK, B cpaBHeHHE ¢ M3MOI3BaHUS OT
JauTeparypara CTaHAapT.

CHeKTpOoCKONUYHUTE aHAJIM3M MOKa3BaT, Ye IMOJyYE€HOTO IMOJIMMEPHO Oarpuiao MHAYIHpa
3HAUUTEIHO TO-UHTEH3UBEH duiyopeciieHTeH curHai npu cBbp3Bane c¢ JIHK B cpaBHenue c
MoHOMepa. HaOnronaBaHata BHCOKa UYYBCTBUTEIHOCT C€ JBJDKM Ha OrpaHUMYaBaHe Ha
BbTPEMOJIEKYJTHATa pPOTAlUsl Ha Xpomodopa — €AHOBPEMEHHO Ype3 HHTEpKaNalus MEXIY
0a30BHUTE JIBOMKM W 4pe3 CTEPUYHO 3alpPEYBaHE B PAMKUTE Ha MaKpOMOJIEKYJIHaTa CTPYKTypa.
[TonmyueHuTe pe3ynTatd YTBbpPXKAABaT TIOJIMMEPHUTE IMAaHWHOBM Oarpuia Ha Oa3zata Ha
PDMAEMA xaro yHHMBEpcalHAa W CHHTETHYHO JOCThITHA IwiaTdopma 3a pa3paboTBaHe Ha
(JTyOpOTeHHU COH/M 32 HYKJIEUMHOBHU KUCEIUHH.

KuarouoBu aymu: ¢gnyopocennu conou, yuanunosu dazpuia, muazonoso opaniceso, PDMAEMA,
RAFT nonumepuzayus.

Bbaaronapuoctu: Tosa uscnedsane e ¢unancupano om Dono ,, Hayunu uscneosanus“, npoexm
Homep Ne KII-06-H89/3-05.12.2024 ,, @nyopoceHHu HAHOCMPYKMYPUPAHU OUOCLEMECMUMU
NOAUMEPHU Mamepuanu 3a anaius Ha Hykieurnosu kuceaunu * (PolyFluorNA).
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MOCTEP Nel

Pa3pa0orBaHe Ha XMUTO3aH-0a3HpPaHHU
HAHOYACTHIH KaTO HOCUTEJIH HAa BepOacKo3ujg

E. Kuuesa!, JI. Paxesa!, A. Illxouapos!, U. Kpscresa!, K. Honuega!

!®apmanestiucn daxyrrer, Meauumnckn ynnsepenter-Copus, yi. , JAynas® 2, Cous 1000, Buarapus

Bbeenenne

Bepbacko3nasT e npupojieH (hJeHnIIeTAHOMICH IIHKO3H/ ¢ A0KA3aHH AHTHOKCHAAHTHH,
NPOTHBOBB3NAIHTEIHN H HEBPOIPOTEKTHBHH CBOHCTBA. BKIIIOUBAHETO My B MOIHMEPHH HAHOYACTHIIH
npecTaBaABa 0bemaBan NoAX0/ 3a NOBHIIABAHE HA CTAOMIHOCTTA, OCHIYPABAHE HA KOHTPOTHPAHO

0cBOOOK1ABAHE H MOBHIIABAHE HA TEPANEBTHYHATA e(DeKTHBHOCT HA ChEHHEHHETO.

W3snnuane Ha BCPGHCKO’SHLI [Ionyqaadne Ha HaTOBApCHH C Bcpﬁacxom,u

XHTO38H-aﬂ6yMHHOBH HaCTHIH
i r 4

Hanszemuure uactu Ha P tuberosa 6sxa ° e © / o )
crOpann ot noze B ceno Knaguuua, o 3 — — ‘
buarapus, npes oau 2025 . ES ™ = ™ = ™ ¢

ot ma Ver Pammag - mﬁ -
a0 5 e 10

a3 0 703w ma Ver

| Macywena spora

Tynsepunpane |

Tepromauus ¢
CH,CI,

s cancn 0.5% chd

\ | Orcrpansisase na
11 c Pa:‘
Merason J

CHCTABKH

Arsanrapane
< NaOH
bl - nrsoam alb - sy H0- s
Tofunsarms Hsonupase un
Bepbackomy |
Pasaensue nocpeacrsom

Diaion HP-20 1 Sephadex

VYenemno Gsixa MOMYHYEHH HAHOYACTHIIH OT NPHPOJAHHTE MOITHMEPH XHTO3aH

1 anbymuH (B choTHONIEHNE 1:5) H HATOBAPEHH ¢ NPHPOAHOTO ChEJHHCHHE
LH-20 BCpsﬂCKD'J"ﬂ MOCPEACTBOM METO/ HA CICKTPOCTATHMHO OMPEKBAHE.
P \ /8
OxapaKTcpH'ijaHe In vitro 0CBOﬁO7KﬂHBaHC
e Crenen il KO[ZCJ'IZU_.IHOHHH KOCQHHHEHTH
peaen Tser: . Edexmusnoct i -
AMamersp, Moammenepenoct ua y 3 =
mV a HATOBApPBANE, Maaes
nm % [ I
pH s
58.87 0.2309 +36.74 92.3 0.675 :

nopuILK | nopmOME |y

- pH.

1.2 | 08070 0.9898 0.9540
- pH-64
Hanowactnuure ca %

68 08275 09811 0.9698
OXapaKTePH3MPAHH C MATBK CPEICH G
pasMep, TACHO pasnpeaeieHue no

A : U B aBete cpean e nabmogasan
E A
pasmep, NONOKHTENCH A3eTa-

Ha.rl-BHCDK KDpeJlﬂL{HDHCH
= Cucremara JICMOHCTPHPA KOHTPOIUPAHO KOCQ)H;:EHT 3a I'mopsnek, koeto
3 \ € HAOAKAaBaHO H NMpH ™

T P e T e T X A /‘ \ 0cBODOAIaBaHe Ha BepOACKO3H B CPE/IH C A PH ApY

3 \ pH=1.2 u pH=6.8 BEIECTBA, BKIIOYCHH B

HATOBApBaHE. . : e anbyMHHOBH YaCTHIIH.
i
e/ v ) ¢ »
SaknoueHne

Venemno 6sxa noMyueHH HAHOYACTHIIH OT NPHPOJAHHTE MOTHMEPH XHTO3aH K AN0YMHH, KOHTO TI03BO/ISABAT BHCOKA CTEIIEH HA
HaroBapBane Ha Bepbackozm. [Tonyuenara HaHOCHCTEMA Ce XapAKTEpPH3Upa Che CpejieH pasmep Ha sactuiute noa 100 nm u npurexasa
NOAXOAAIIH (H3HKOXHMHYHH XapaKTepHCTHKH, BriousaneTo Ha BepbaCKO3H/I B HAHOYACTHIN HMA TIOTEHIIHAT 1d OCHTYPH

KOHTPOIHPAHO 0ABOOOK/IaBAHE HA BEMIECTBOTO H 1A 11000pH HeroBata OHOHANIHYHOCT.
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OnTMMMU3MpaHe Ha YC/I0BMATA 3a NOyYaBaHe Ha NEKTUHOBU
HaHOYaCTULUM KaTo naatpopma 3a 1eKapCTBEHO A0CTaBAHe

A. Beaues, K. onuesa

Karenpa ,,Texnonorus Ha 1eKapcTBEHUTE cpejIcTBa ¢ Onodapmargis
®dapmanestuyeH dakynret, MY-Codus, 1000, Codus, bearapus

-

BvBeaeHue

HaHopasmepHUTe NeKapcTBO-A0CTaBALYM NeKAPCTBEHU CUCTEMU NPUTEKABAT HEOCNOPUMMU NPEAUMCTBA KaTO Bb3MOXKHOCT 3a NOBULLABaHE
Ha pa3TBOPUMOCTTA Ha XMAPOdOBHU aKTUBHU BelecTsa, NoAoBpABaHe Ha CTaBUAHOCTTA, OCUTYPABAHE Ha KOHTPOAUPaHO ocBoBoXAaBaHe
1 HACO4eHO AOCTaBAHe. M3NoN3BaHeTO Ha NPUPOAHM NOAM3axapuav (HanpUmep NeKTUH) KaTo HOCUTENM e aTPAKTUBHA CTPaTerua Nopaam

TAXHaTa 6MOPa3rpaaUMOCT U BUOCHBMECTUMOCT .

ST — .
MeKTUH KaTo HocuTen

Mony4aBaHe Ha HaHOYacTULUUTE

Brxa paspaboTtenu HaHOHaCTUUM OT

Nextin

MyKoagxesh ses KOMBMHALWA Ha NEKTHH C APYTH PEareHTH upes
/ nus METOA Ha ENEKTPOCTATUNHO BAMMOARIACTENE. s L
/ AuTnokcupanTen \ / .
edexr 29 : 4 { Wwpoko gocrunen ) ]
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T T t P ARG
g & ~\
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Nextuker e I T T t V34 )
Guopazrpagum, Mextun Xutosan 11 2389.85 =~
3 HEMMYHOTEHEH, C | | T T T = A\
& i [obpa \ HICK3 TOKCUYHOCT, Mextun Xutosan 2.5:1 1779.99 l PasEvpruane
[ Buopasrpagumu 2 . - +
\ HeToKcueH / \
NPOM3BOACTEO U
npuTemasa
/ AHtuBaktepuanen cobcraaia
( edeur dapmakonormyna

AKTMBHOCT.

-
1 OxapaKTepmaupaHe Ha Nnony4yeHUTe HaHo4YacTuum HaTOBapBaHE Ha HapUHreHuH
4
i Cpepew pasmep, nm PDI ety
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fw i FRa Rl € HMCKa BOAOPAITBOPMMOCT, KOATO
1w H H mome ga ce nogobpu 4pes
Or pa3spaboresiTe HAHONACTHUM ¢ Halt-AO06DH 6rxa Teaw, nonysem o1 .l HKANCYNUPaHETO. AKTUBHOTO
nekTiH u anBymun. Habnoaaeako Ge HapacTeake Ha Pasmepa € yBENM4aBaHe Ha i § BEWeCcTBO G YCNeWwHO BRAIONEHO

y npu cn 11, cpenex m oo " e & NeKTUH-anBymuHHHOBUTE
Auamersp 416 nm u PDI=0.291. HaHouacTuupre (1:1) upes meroa
Ha M3NAPABAHE Ha PAITBOPMUTENA.

KOMMHECTBOTO NEKTHH.

3aknyeHue

Paspa6oteHy 6axa PasMuHN HAHOHACTULM HA OCHOBATa Ha NEKTUH - C FAYTapanaexma, XMTo3aH UK anbyMUH KaTo BTOpM peareHT. C
ONTUMANHM XapaKTepUCTUKM 6axa YacTULMTe, NONYYEHM B CbOTHOWEHWe 1:1 Mexay NekTUH u anbymuH. Tean yactuum 6axa noabpaHm Kato
HOCUTEN Ha HapUHreHWH. MonyYeHNTe CUCTeMM NpUTEXaBaxa cpeaeH AnameTsp noa 300 nm, TACHO pasnpeAeneHue No pasmep 1 BUCOKM
CTOMHOCTM 32 epeKTUBHOCT M CTeNeH Ha HaToBapsaHe.
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Impact of Ce/Zr Ratio in the Nanostructured
Ceria and Zirconia Composites on the
selective CO, Adsorption

Gloria Issa, Martin Kormunda?, Oyundari Tumurbaatar?, Agnes Szegedi?, Daniela Kovacheva®*,
Daniela Karasanova®, Margarita Popova®

Institute of Organic Chemistry with Center of Phy Ve g of Sofia,
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IResearch Center for Natural Sci of and Envir Chemistry, p Hungary;
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e ~
CHARACTERIZATION

Global warming is driven by increasing concentrations of i S, /g h':.:‘-",',""‘ .
greenhouse gases, mainly anthropogenic. To eliminate greenhouse k:‘::_.v :: :::
gases, much attention has focused on improving the performance of b CopiTrys am s
CO; capture absorbents. Among the mesoporous materials, CeasZres 183 017 § .
mesoporous oxide-based adsorbents are promising candidates for e W . A g
CO; capture due to their unique characteristics. The presence of e . e N ”"'"mé.'.:’."l'f.:';':;‘:':.:fm"m
water in flue gas from thermal power plants is a major problem for sirconium-oxide materials. " e Somp Mttt | vancl oy s
selective CO, separation using adsorbents. Synthesized ceria- Figure 4. e "
zirconia mixed oxide by the sol-gel technique and established that Concentration,st%  mamaof BndingEnergyev Bl e (/) H
the surface area of the mixed oxides was improved by increasing e f.‘.'e' E; :?.' ::Em: anot au o, D .
ceria content, and their thermal stability was increased by the ceo, 2 28 @ ow - r::::ml )
incorporation of Zr0,. Suguira Masahiro et al. established that the ‘:“:: :: :z : :’::' ::: :::: ST, ) B
surface oxygen sites adjacent to the Ce(Ill) favor CO; adsorption extlenadre, 10 B 63 90 52949 62979 P :”:‘::::’"' o H
compared to those adjacent to Ce(IV), Zr, or surface hydroxyl sites. B 2 £ of "";;‘."' : :: : e ::: o oo "
However, CO; adsorption capacity and desorption trends in the Figure 3. TEM anlysis of Ce- Zr eompasite e T S - §
presence of Hz0 for metal-oxide adsorbents remained unclear, e CesToe oy o a0
despite their importance, given that flue gas contains a higher H,0
content. In the present study, we focused on the preparation of Ce-
Zr composite materials over a wide range of compositions using /) RESULT AND DISCUSSION
template-assisted hydrothermal synthesis. The pure CeQ,, pure
Zr0,, and Ce-Zr composites with different ratios were studied in * BET analysis reveals that all isotherms are of type IV, with Zr0; and Ce0; exhibiting H3-type behavior, indicating
€0, adsorption experiments. Structural, morphological, textural, the presence of slit-like or wedge-shaped pores. The mixed oxides are similar to each other, exhibiting H2-
and surface features of these materials were studied through the type hysteresis loops, indicating ink-bottle-like pores. Zr0; exhibited the highest specific surface area and pore

TEM, XPS, and XRD. volume, whereas Ce0; showed the lowest.
XRD analysis reveals broadened reflections, confirming a decrease in crystallite size and the incorporation of Zr

into the fluorite lattice of CeO,.
@ PROCEDURE TEM analysis revealed nanoparticles with a mean size of 3-5 nm in all three mixed oxide materials. They follow
the same trend, slightly increasing as zirconia content decreases, similar to the average crystallite diameters
=B obtained from X-ray diffraction.
9 N 2 w::";::f,,,, The SAED patterns, HRTEM indexing, and phase-composition analysis clearly proved the interaction between
- Ce0; and Zr0; in the mixed-oxide samples.
XPS analysis confirms the formation of Zr-0-Ce bonds, oxygen vacancies, indicating partial incorporation of Zr
into the CeO, lattice. Enhanced oxygen mobility and surface oxygen species improve CO, activation and the
basicity of the mixed-oxide nanomaterials.
According to FT-IR spectra, bicarbonate bands (1600, 1410 cm™") arise from CO; interaction with Brgnsted
basic OH groups, while carbonate species form via CO; interaction with Lewis basic 0*" sites. Weakly bound

+ vacum dry 40°C

Products
ol iDL Catr P Conattaa, bicarbonate species disappear at 100°C, while thermally stable mone-, bi-, and polydentate carbonates on
L Tofbon aususlave Ceg.57Zrp.33 confirm strong chemisorption on both Lewis and Brensted basic sites. The exclusive formation of
in 1,0, KT, stir 45 min SR 2Hh
+ CTAB + N, {3q) polydentate carbonates (1439, 1402 cm™) on Ceg.g7Zro.33 indicates the highest density of Lewis basic sites,

attributed to optimal Zr** incorporation creating oxygen vacancies and Ce®* surface species.

Al CO, ADSORPTION MEASUREMENTS * CO; adsorption breakthrough curves under dynamic conditions of the pure and the mixed-oxide materials. The
1 = highest capacity for CO; adsorption is detected for Ceg.s7Zrq.33 (3.5mmol/g).

€0, ads. Repeated cOx The heat of adsorption was calculated from CO; adsorption isotherms at 0 °C and 25 °C using the Clausius-
ads.

€0; ads.
Samples COufNa  CO2/H0/N,', L
mmol/g mmol /g mmol/g

Clapeyron equation. They ranged between 25 and 130 kJ/mol. The Ceg.33Zro.s; and Ceg.s7Zrg.33 adsorbents

0, 20 21 19 demonstrated the highest ones (115-128 k]/mol) due to the formation of Ce-0-Zr species.
Cegssross 32 34 32
Cegsiros z9 31 3.0
extCeqsZros 30 35 34 )
CenarZrons 35 37 36 6. CONCLUSION
ce0; 23 24 23
Table 1. the prepared Ce0yz, Zr0,, and the Ce-Zr composite nanoparticles with a high specific surface area were successfully synthesized

using the hydrothermal synthesis procedure. High CO; adsorption capacities were determined for all adsorbents,
depending on their composition and structural peculiarities. Additionally, CO; chemisorption enhanced the CO;
capture on Ce-Zr composites due to the presence of strong 0; — base sites and enriched surface oxygen species.
Materials reused over five adsorption/desorption cycles showed high stability, with only a slight decrease in
adsorption capacity. Among the studied materials, Ceg.g7Zrp.33 exhibited the highest adsorption capacity (3.7
mmol/g). CO; chemisorption is assumed based on the calculated adsorption heat. Enhanced CO, adsorption
capacities were detected in experiments with 3 vol% CO, plus 1 vol% water vapor due to the additional
chemisorption of COz. Total CO; desorption from the Ce-Zr composites was achieved at 100 - C. Experimental
data can be appropriately described by the Yoon-Nelson kinetic model. For the first time, it has been reported that
Ce-Zr composite nanomaterials are promising for CO; adsorption in both dry and humid media.

sy REFEFENCES
+ Azmi, A.A; Aziz, M.A.A. Mesoporous adsorbent for CO2 capture application under mild conditions: A review. |. Environ. Chem. Eng. 2019, 7, 103022.

* Satterthwaite, D. Cities' contribution to global warming: Notes on the allocation of greenhouse gas emissions. Environ. Urban. 2008, 20, 539-549

+ Sugiura, M.; Ozawa, M.; Suda, A,; Suzuki, T.; Kanazawa, T. Development of Innovative Three-Way Catalysts Containing Ceria-Zirconia Solid Solutions with High Oxygen Storage/Release
Capacity. Bull. Chem. Soc. [pn. 2005, 78, 752-767.
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MNOCTEP No4

INoruMepHH MHLIETH KaTO JOCTAaBAIIA IUIaTdopMa
3a BDNF npu neyenne Ha HeBpoJaereHe paTUBHHM
3a0onaBaHUA

@ J1. Pagesa’, M. Jlazaposa?, M. Credarnosa?, K. Mornuesa' ig@

'Papmayesmuyen dacyamem, Meduyunciu ynusepcumem-Cogus, 1000, Codus, Beneapus
*Hrecmumym no HeapoGuonozus, BAH, m13, Cogpusn, buazapus
Email: l.radeva@pharmfac.mu-sofia.bg

f

TMonumepHKUTe MULEIH Ca MOJXOAALM CHCTEMH 33 IOCTABIHE Ha TEPaNeBTHHHH NPoTeHHH Oarojapesue Ha cnocobHOCTTa CH 1a rH
NpeAnasBar 0T €H3UMHO PasrpakaHe, 1a yib/DKaBaT BPeMEeTO MM Ha LMPKY/Iauus B KPbBHUA TOK U J1a NPe/IOTBPATABaT NPEANIBUKBAHETO Ha
HewenaHu MMyHHM oTroBopr. Popmynupanero Ha BDNF B Muienn e nogxofsaia cTpaterus 3a NoBuilasase Ha epeKTHBHOCTTA Ha IEHEHMETO 1
NpodHIaKTHKATA Ha HEBPOJEreHEPATHBHH CBCTOAHHA KaTo Gonectr Ha AnuxaiiMep, [lapkuHcoH, XBHTHHITEH, MHOKECTBEHA CKIEPO3a U .

o
Moseue or 43,1% oT cBeTOBHOTO

HaCemeHHWe WHBEAT C HEEPCL"IDI'PI'-]HD
3abonsBane.

OUE/IABAHETO H
‘ pa3BHTHETO Ha
Hespouure, Topa

MoaruuuaT
HeppoTpoduyeH [ oo
Ll Lok
daxtop (BDNF) e T it = P
]'[PBTE"H, KOWTO € 0T L Plurenic Fizy
CBLIECTBEHO
3HaYCHHE 33 : ; +

el et

Hag 57 munnona gyun
Mo CBETA CTPAJAT 0T

OKa3Ba 3HAMMTENEH
edeKT BLpxy

Pluranic Pizg

KMK

ACMEHLHA. cnocoGHOCTTa 3a

Ha)fanaHe,
4)DPMKP3HE Ha HOBH
CHOMEHH 1
a7anTHpaHe KM
HOBa MH(pOPMALHAL.

Ha Bcekn 3 cekyHau HAKOH
B CBETa PasBHBA ACMEHLIS,
KOETO BOAH 0 61130 10
MHIHOHA HOBH C/Ty4ast BCKa
rogMHa.

BDNF Ge yenewHo BKI0YEeH B IOTHMEPHH MHLEMH,
narpagenn ot Pluronic Fizy u Pluronic Piz3.

Edexr pupxy gbarocpounara

Oxapampumupane naMeT Ha MHIUKI

0 cpwty Comtrl
B L ——

Aw eruaid e1az

A
4 5 6 7 823

Time, h

Cucremara ce
XapaKTepH3Npa ¢ MalrbK
cpegeH IHAMeTDP 0T 1115
nm, PDI=0.438 u 3.51 mV

{-noTeHyman.

Hab6mwopasano be
3abaseHo
ocpo0oKAaABAHE HA

BDNF ot muuenure. [NoBeaeHYECKHAT TECT B YCIOBHA HA CKOTIOMAMHH-
MH/IYLHPaHa JeMEHIHA NOKa3a CTATHCTHHECKH 3HAYHM M0~
A006p ederT Ha HatopapeHus B munennte BONF B

CpaBHEHHE C HCHATOBAPEHHWA MPOTEWH.

N/

3akmouenue
Heeporpoduunuar nporent BDNF e BiilioueH B NOTMMEPHH MHIIE/H, XapaKTEPHU3UPALIH CE € MATLK
cpegen pasmep. Habnogaeanoto 3abaseno ocsoboxgasane na BDONF ot Munenure u Bp3MoxHOCTTa 32
HETOBATa MO-BHCOKA CTAGMITHOCT B MHLIE/THATA CHCTEMA €A MPEANOCTABKA 33 NOBHMLIABAHE Ha
ed)eKTMBHOCTTA Ha TepanuaTa. B gonsanenue, yeraHoBeH Ge no-g06bp eekT Ha HATOBAPEHUS NPOTEMH
BBPXY ABAr0CPOYHATA MaMEMET Ha MHIIKH B YC/IOBHA Ha CKOMOJaMHH-HHAYLHPaHa IeMEeHLIHA. J J

Hacron LIOTO MpOy4BaHe ¢
¢duHancupano ot Pong Hayunn
Wacneapanus (Jorosop KIT-06-

H73/10-15.12.2023).
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Preparation, characterization, and in vitro evaluation of electrospun ]
. POLYMERS

quercetin-loaded PLA and PLA/polyethylene glycol fibers

Nasko Nachev'?, Nikoleta Stoyanova'?, Ani Georgieva? , Reneta Toshkova3 Mariya Spasova’

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria,
2 Centre of Competence "“Sustainable Utilization of Bio-Resources and Waste of Medicinal and Aromatic Plants for
Innovative Bioactive Products” (BIORESOURCES BG), 1000 Sofia, Bulgaria
3Institute of Experimental Morphology, Pathology and Anthropology with Museum, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

There is an urgent demand in healthcare for the development of new technologies, devices, diagnostics, and advanced materials. However, creating effective
drug delivery systems, especially for bioactive compounds with poor bioavailability, remains complex and costly. Electrospinning offers a feasible, efficient,
and cost-effective technique for the fabrication of 3D structures with specific design and high porosity. These materials resemble the architecture of the
extracellular matrix and therefore could find applications in biomedicine as drug delivery systems, in regenerative medicine, in cell and tissue engineering,
wound healing, etc. In cancer treatment, electrospun materials possess many advantages, such as drug encapsulation, which enables controlled and
sustained drug release at the desired site of action with improved efficacy, as well as the possibility for surface modification and alignment. Polylactic acid
(PLA) is a biodegradable and biocompatible polyester with excellent mechanical properties. The combination of PLA with hydrophilic polyethylene glycol
(PEG) is particularly advantageous, as it enhances the wettability of the fibers and allows for a more rapid release of incorporated bioactive compounds.
Quercetin (QUE), a natural flavonoid, manifests valuable anticancer, antioxidant, and anti-inflammatory activities. However, its clinical application is limited due
to challenges such as instability, limited water solubility, and low bioavailability. Encapsulating quercetin in electrospun fibers—especially with a water-soluble
polymer like PEG—can help address these issues and improve its release profile. In the present study, fibrous membranes from polylactic acid (PLA) and a
polylactic acid/polyethylene glycol (PLA/PEG) blend, containing the flavonoid quercetin (QUE), were successfully prepared by electrospinning and evaluated

for their potential in cancer treatment.
Materials In vitro release of QUE

100

Polylactic acid (PLA) Polyethylene glycol (PEG) Quercetin OH s s ° s
259 000 g/mol 100 000 g/mol - ]
g 3
£
¥
HO fu 943 £ g '
k]
O O ¢ %3 ® PLAJQUE mat and O PLAPEG/QUE mat
H OH &, P ¥ The amount of the released
n E ’gg QUE from PLA and PLA/PEG
O ¥ = membranes for 360 minutes
n : ’ was ca. 67 and 93%,
Biodegradable, biocompatible, oncm‘npanble‘ antibacterial and antifungal o s res”poecu\:ly. e
nontoxic AONIOXIG activities Tiems (min)
Morphology and wetting IR spectra

PLA/QUE R
ot , PEG powder
: R | PLAIPEG mat
v = e 2 i
807 159 nm £ | PLA/PEGIQUE mat
G ~—
*QUE
I T T T T
I 3000 2500 2000 1500 1000

=671+137 nm d =713 £ 143 nm
N v gy I R Wavenumber, 1/cm

Fluorescence micrographs of HeLa cells
Untreated

C 1 2 3 4 Q

Conclusions The one-step preparation of quercetin-loaded PLA and PLA/PEG fibrous materials was successfully achieved by electrospinning. The
addition of water-soluble PEG led to increased hydrophilicity of the membranes, resulting in better wettability and facilitating better quercetin release. It
was demonstrated that the quercetin release profile can be modulated by appropriate selection of the polymer matrix composition. The incorporation of
quercetin in the mats imparted considerable anticancer activity against HeLa cervical cancer cells while showing lower toxicity toward normal BALB/3T3
fibroblasts. These features indicate that the obtained novel fibrous mats are suitable candidates as wound dressing materials, as well as for application in
local cancer treatment.

Legend Hela cells PLA mats PLA/PEG mats

—~100 - = i
B B conwm
2 £ ——] ﬁ1 ~ PLA mat
E 60+ ] Ez-mrﬁam
< ——1
S 40- — T2~ Pravaue mae PLA/QUE PLA/PEG/QUE mats Free QUE
g 204 —] S-RLARGOUE

——1 I§]n ~free quercetin

Co-funded by i’ o NP ety mwouanon
the European Union g,q0cqn)ja0c6 SUART TRANSFORMATION

ACKNOWLEDGEMENTS: The support of the Centre of Competence “Sustainable Utilization of Bio-
resources and Waste of Medicinal and Aromatic Plants for Innovative Bioactive Products”
(BIORESOURCES BG), project BG16RFPR002-1.014-0001, funded by the Program "Research, Innovation
and Digitization for Smart Transformation” 2021-2027, co-funded by the EU, is greatly acknowledged.

Research equipment from Distributed Research Infrastructure INFRAMAT, part of the Bulgarian National Roadmap for Research Infrastructures, supported
by the Bulgarian Ministry of Education and Science, was partially used in this study.




17™ HAYYHA CECHA "MNAOUTE YHEHW B CBETA HA MOJTIMMEPUTE"

MOCTEP Ne6

®PU3UKOXMMUYHO OXapaKTepU3UpPaHe Ha CUCTEeMU 3a npeHoc Ha AHK
6a3upaHu Ha aMUMHO PYHKLMOHAM3UPAHU NO/IMOKCAZ0/IMHU

WHCTUTYT no

NONMUMEPU P. XaitHagyuesa'!, M. BoyeHek?, A. KoBanuyk?, H. Onewko-Topbyc?, E. Xanagxosa'
[saoearcin aaatwen v roworre

1. MHcmumym no nonumepu, bvnzapcka akademus Ha Haykume, yn. Akad. I. bouyes 6. 103-A, 1113 Cogpus, bvnzapus
2. MHcmumym 1o nonumepHu u 8veaepodHu mamepuanu, loncka akademus Ha Haykume, M. Cknodoscka-Kiopu 34, 41-819 3abxe, Monwa

BbBeaeHue

leHHaTa Tepanua e noAxo4, NPU KOMTO Ype3 NOMOLLTA Ha BEKTOPW Ce BbLBEWAAT TEPANeBTUYHW feHW B AAPaTa Ha NATONOTMYHO W KNEeTKM 3a Ha NaUMeHTH ¢
HacNeACTBeHU MAn NPUAoBUTH 3aboNABaHKA. 33 YCNEWHO NeYeHne e Heobxoarmo Aa ce uibepe NOAXOAALY BEKTOP 33 TpaHcdekuua. LLIMPOKO M3NON3BaHM €3 BUPYCHUTE BEKTOPH, HO
TAXHaTa ynotpeba e CBbpP3aHa ¢ peanua npobnemu, BAMACLLM Ha 3/1P3BETO Ha NALMEHTa. KbM MOMEHTa MHTEPEC NPeACTaBNABAT NONUMEPHUTE BEKTOPU. Pa3KNOHEHUAT NONMETUNEHUMMUH
(PEl) @ HanoXeH Kato ,3narteH CTaHAapT” NOPaau BUCOKATA c eHEKTUBHOCT Ha TPAHCHEKLMA, HO CbLUEBPEMEHHO € MHOMO TOKCUYeH. TOB3 Hanara TbPCEHETo Ha APYrv NOAUMEPH, KOUTO
Aa CbyeTaBar eAHOBPEMEHHO BUCOKa E¢EK1’MBHOCT 33 CbXpaHeHWe ¥ NPeHOC Ha TepaneBTUYHUTE reHn U Aa ﬁbAaT BUOCHLBMECTUMM.

MoNNOKEa30NMHNTE €a KNac PU, XapaKTEPU3UP ce ¢ gobpe u3paseHa 6UOCLBMECTUMOCT, NOP3AM KOETO HAMUPAT NPUAOKEHUE B CbBP Ta MeauuuHa u dap
LenTta Ha HactosAwara pabota e Aa ce u3cnensa NOTEHUWANBT Ha HOB 3Be3A0BMAEH NOAW(2-eTUN-2-OKCa30nuH)-nonu|[2-(3-ByteHunn)-2-okcazonun] cvnonumep (MEOKc-MNBYTOKC),
YHKLMOHANM3MPaAH € TPETUUHN aMUHOrPYNM KaTo BEKTOP 3a TpaHcdekumua Ha AHK.

&

XapaKTepuCTUKU Ha U3NO/3BAHUTE NOAUMEPH BydepeH Kanayurer

Monumep Koa % mol MonHa maca, 5] I notreHyuan, mV =g
—issR
amuHorpynu g.mol* —e—pEl
MEOKc-MByTOKC 455-R 14 31000 1.66 25.5
MNonuetnneHnmuH PEI 100 25 000 - 325
[HK komnnexcoc yBa upe3 TaTAYHK ACTBMA C MOOMKMTENHO HAaTOBApPEHW NOAMMEPH, NPYU KOETO e .
ce obpasysar nc NUTHI v (no; ). ETO 330, BaXHO YCNOBME € W3N0A3BaHUTE NONMMEPU KaTo "
BEKTOPM 33 MPEHOC Ha FeHu Aa CbaAbPKAT amuHorpynu. Mscneasanuat NEOkc-NBYTOKC cbnonumep e GpyHKUMOHANM3NPaH C \'.
3° amunorpynu. Te 6Axa C HACKO MOAHO CbawbpaHue (14% mol) c oreg Ha Toea nonydyeHata BekTopHa cucTema Aa Gbae i
HUCKO TOKCUYHA. 33 C eKC 6Gewe u: H PEl CbC CXOAHa MONHA Maca v apXuTeKTypa. ’ . - - il
el
yo T T e BaweH bp, KOWTO
Bb Ta  Ha pHWTE  CMCTEMM A3 Npeoaonasat
engonuso3omHara 6apuepa u Aa ocsobogat IHK monekynute, KouTo
HocaT. bydpepHusT kanauuter Ha MEOkc-MNByTOKC cbnonumepa Gewe
NEOKe-NBYTOKE - PEl OLEHEeH Ype3 CTaHAAPTHO KUCENMHHO-aIKaNHO TUTpysaKe. Hannuneto

Ha 1°, 2° n 3° amuHorpynm 8 pasknoHenns PEl onpeaenst cunHua my
Gydeper kanauuTer. BbNpexu HUCKOTO ChabPIKaHME Ha aMUHOTPYNM,
MEOKc-NBYTOKC chbnoMmepsT NoKassa cnocobHOCT Aa ce NpoToHMpa B

Komnnekcoo6pasysaiya cnocobHocT Ocso6oxaasane Ha [IHK Kucena cpeaa.
o -~ = - -
| o MoBeaeHUe Ha NOAUNAEKCUTE NPU NPOMEHN
2 8 yps B YNOBUATa Ha saoGuKanawara rm cpeAa_‘ .
% 4 . -

o ) »

»
N2 coomomee o ex

Komnnekcoobpasysawara cnocobHoct Ha MEOkc-MByTOKC

oo Gewe usc “PE3 MewnAa Ha. facene” Ha ocsobowpasa [HK e w3cnegsaHa ¢ nomowTa Ha

dnyopecuenuuata wa Garpunoto etmgues Bpomug (EtBr). Aicinan b WD T NORPEHD A HK

Mpuroteenu 6axa komnnekcu ¢ [HK (2000 bp) npu paznnunu Mad ¢ R St

cvoTHOWeHUs Ha amuHo (N) kvm docdatHn (P) rpynm B 6

uHTepsana ot 0.5+20. UscnegsanuaT NMEOKc-MByTOKC nokassa PEEN00 D L cHTa K MDA
3 = Ha pnyopecueHumnaTa Ha EtBr. 3abennssa ce, ue NEOkc-

Cnocobroctta Ha MEOkc-NBytOKc cbnonumepa Aa

TBME  C

cunHa Komnnekcoobpasysawa cnocoBHOCT, KowKypupauwia M1BYTOKC. MM NO-CHANHO H3PA3EHA CNOCOBHOCT A3
Tasun Ha PEL
ocsobomgasa [JHK ot PEI.
Tpan:(bepb‘r Ha TEHETMYeH MaTepuan A0 UENesuTe KNeTKU
XMAPOAMHaMMHeH pasmep 1 - noteHUMan Ha noAUNNEKCUTe a B yos Ha ™ cpena, Kato

Hanp. pH W #oHHa cuna. 3aTtosa Gewe w3cnensaHo NOBEAEHWETO Ha
nonyyYeHMTE NOAMNAEKCM B  Cpeda, Hanogobasawa TasM B

PasmepsT 7] {-noTeHunansT Ha
MONMNAEKCUTE Ca CBLP3aHK CbC cnocobHocTTa

3aknoueHune

BbNpekn HUCKOTO CbAbPHAHUE Ha aMMHOIPYNK, uacnegsannaT NEOkc-NByTOKe cenonumep e cnocobex aa cebp3sa AHK, ¢
KanauwTeT 1 NoKassa cnocobHOCT Aa ocsobomaasa Hocenute [HK monekynu. MonyyennTe OT Hero noaunaekcu ca ctabunku & cpeaa,

nobpa konongra crabunnoct. C T

MM A3 HaBAW3aT B LEnesuTe KNeTKW. Tesu
] Gsaxa
onpes C Ha "
enexTpodopeTuyHo cBeTnopasceisaHe. Mpu
PEl ce HabnopasaT Bapuaummu B pamepa Ha
nonunnekcute (50+250 nm) ¢ u3paseHa 3oHa
Ha yransaHe npu N/P cvoTHowewnwe 6. Hag
cbotHowenne N/P 2, MEOxc-NByTOKe
cononumepsT  GOpPMMpPa  Manku  4acTULM
(D,~65 nm), ymiiTo pasmep He ce BAuAe OT
N/P. -noTeHuMamsT Ha Tesu NoAMNAeKCH
6ewe CPaBHWTENIHO NO-HWCBK OT TO3W Ha
noaunnekcute, nonyyenn ot PEl Wag N/P
cvotHoweHue 6 (19 vs. 27 mV). Uscnepsanute
MEOKc-NBYTOKC BEKTOPHM CUCTEMM MOKasaxa
nobpa KonowaHa crabunmocT, Kato
XMOPOAMHAMUYHMAT MM pasmep OCTaHa
HenpoMeHeH 8 pamkuTe Ha 1 mecely.

N romomeee

Evd

HanoaobABala BLTPEKNETLYHATA TEYHOCT, W NPOABABAT NOTEHUMan Aa

noKasaTenm c T p

engonusosomuTe (CMAHO Kuceno pH) v Tasu Ha BbTpekneTbYHaTa
TeyHoct (0.15M Nacl).

Mpu MNEOKc-NByTOKC wTe ce nc Ha
Dy, ¥ uHTeH3uTETa Ha dnyopecueHums Ha EtBr npu noxwkasane Ha pH,
6e3s Aa ce npomeHa CTOMHOCTTa Ha (-noTeHuwana. Tesw pesyntatv
NoKa3gat, 4e KOMnnekcute ca cnocobuu pa ocsobopar OHK npu

P 8 pH. 3a oT TAX, Ha wte ot PEI
Tosa sep ce AbMmKK Ha TO Ha nC pa,

KOETO BOAM A0 ynn Ha uTe ur Ha [
um. H 0 Ha Ha dny UeHUNATa

Ha GBFDMI‘IOTO NOKa3sa, ye NPoTU4Ya BTOPHUYHO xoMnneKcoDﬁpaszane.

MNpomaxata Ha WOHHATA CMAa Ha Ccpeaata BOogu A0 NeKo
noWwKasaHe Ha pasmepa Ha MEOkc-NByTOkc  Komnnekcure,
NPpUAPYXEHO C HamanAasane Ha CTOMHOCTTa Ha (-HOTENLLMBHB.
MapanenHo, MHTEH3UTETHT Ha ¢ayopecueHuuaTa Ha EtBr Wamansea,
KOEeTO B0OAM A0 W3BOAA, Ye NpK Te3n YCNOBUA KOMNAEKCUTEe OCTasaT
crabunnn,

HaHC no. HU YacTMuM, XapaK cec

T B cpeaa, H Tasn B

cucTema 3a c

onpeaenat uscneasanma NEOkc-NByTOKC ct
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M3cneaaaneTo e NoaKpenexo or Aorosop ICPL/10/2026-2027 & pamkuTe Ha CNOroabaTa 3a ABYCTPAHHO CHTPYAHUMECTEO Meay BAH u IAH. Manonssawa & anaparypa, uact ot

KapTa 33 HayMHa ot

p KaTo of P Me W NPEHOC Ha reHu.

Ha M HayxaTa Ha PB.
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P Design and Synthesis of Cyclic-Brush Polycarbonates as
|

PO LY M E RS Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St.,
BULGARIAN ACADEMY OF SCIENCES block 103-A, BG - 1113 Sofia, Bulgaria
Targeted drug delivery is very important in modern dici ial for imizing th ic efficacy while minimizing off-target side effects and easing i i , many p g
h face severe ions in vivo, such as rapid cl poor stability, and inad: cellular uptake. Overcoming these barriers requires highly advanced nanocarrier systems. Cyclic-
brush offer an solution to this challenge. By grafting dense polymer chains onto a cyclic these unique archil if- into highly stable nanoparticles. They

exhibit extended plasma half-lives and exceptional resistance to dilution, making them ideal vehicles for precision drug delivery. Building on this platform, our current work explores the development of novel
polycarbonate cyclic brushes. This contribution details their synthetic pathway, utilizing ring-opening

I “click" ization to the cyclic core. The final, complex brush
topology is subsequently achieved via highly efficient thiol-ene and azide-alkyne click reactions.
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\ Antimicrobial Multifunctional Materials Containing Rosmarinic Acid

and Lidocaine Prepared by Dual Spinneret Electrospinning
S. Kyuchyuk ', D. Paneva ', M. Ignatova ', N. Markova 2

1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl.
103A, BG-1113 Sofia, Bulgaria

2Institute of Microbiology, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl. 26, BG-1113 Sofia, Bulgaria

The dual spinneret electrospinning, in which two separate solutions of different compositions are electrospun simultaneously, represents a
promising technique for the design of multifunctional fibrous materials. This approach results in composite materials with a complex
architecture consisting of two types of fibers that differ in their composition and functionality. Dual spinneret electrospinning has been applied
for the preparation of novel multifunctional fibrous materials composed of fibers from poly(L-lactide) (PLA)/lidocaine hydrochloride (LHC) and
from poly(vinyl alcohol) (PVA)/chitosan (Ch)/rosmarinic acid (RA) (PLA/LHC + PVA/Ch/RA). It has been hypothesized that the prepared materials
would exhibit a combination of valuable properties, including adequate mechanical behavior and hydrophilicity, as well as antioxidant and
antimicrobial activity due to the incorporated polyphenolic acid RA, and local anesthetic properties because of LHC. Herein, a part of the results
summarized in [1] are presented. OH
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Conclusions: The simultaneous dual spinneret electrospinning of a PVA/Ch/RA solution and a PLA or PLA/LHC solution enabled the fabrication
of novel multifunctional fibrous materials consisting of PVA/Ch/RA fibers and PLA or PLA/LHC fibers, as evidenced by CLSM. DSC and XRD
analyses revealed that RA and LHC loaded in the innovative materials were in an amorphous state. The newly developed materials showed
adequate mechanical properties, making them suitable for use in wound dressing applications. Microbiological tests showed that (PLA +
PVA/Ch/RA) and (PLA/LHC + PVA/Ch/RA) mats exhibited significant antibacterial and antifungal activity against the pathogenic bacteria S.
aureus and C. albicans fungi. Potential uses of newly developed fibrous materials include antibacterial and atraumatic wound dressings, as well
as systems for local drug delivery.

[1] Ignatova M., Paneva D., Kyuchyuk S., M ! N., I, Mourdjeva M., Markova N. Multifunctional Electrospun Materials from Poly(Vinyl Alcohol)/Chitosan and
Polylactide Incorporating R inic Acid and Lidocaine with Antioxi and Antimicrobial Properties. Polymers 17, 2657, 2025. Cortsct
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'Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl. 103A, BG-1113, Sofia, Bulgaria
ZInstitute of Optical Materials and Technologies, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl. 109, BG-1113, Sofia, Bulgaria

Poly(L-lactide) (PLA) is widely used for the preparation of electrospun fibrous materials because of its biodegradability, biocompatibility, renewable
origin, and favorable mechanical properties. However, the lack of inherent bioactivity and susceptibility to bacterial adhesion limit its biomedical
applications. To overcome these drawbacks, coatings of chitosan (Ch) with inherent antimicrobial activity can be applied to PLA fibers. Ch as a
polycation has the ability to form water-insoluble polyelectrolyte complex (PEC) with oppositely charged natural or synthetic polyanions. Hyaluronic
acid (HA) is a typical example for a natural polyanion which can ionically interact with Ch, thus forming a water-insoluble PEC. Hence, the
combination of electrospinning and dip coating and subsequent formation of PEC between Ch and HA might lead to preparation of fibers having a
stable in aqueous medium coating. Rosmarinic acid (RA) is a naturally occurring polyphenolic compound having antioxidant and antimicrobial
activity. Therefore, it is a promising bioactive component of electrospun fibrous materials with potential biomedical applications. The present study
aimed to develop and systematically investigate electrospun PLA-based fibrous materials with tunable RA release via surface engineering using
Ch/HA polyelectrolyte complexes [1]. It has been hypothesized that the architecture of the PEC coating and the spatial distribution of RA within the
composite system will govern the release kinetics and, consequently, the antioxidant performance of the materials. No data have been found on the
preparation of PLA fibrous material coated with PEC between Ch and HA with RA loaded in PLA fibers and/or in PEC coating.

Morphology of the fibrous materials
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Conclusions: This study concerns the application of hierarchical design strategy for tuning the release of rosmarinic acid (RA) from polylactide
(PLA)-based electrospun materials. This was achieved by surface engineering of the fibrous materials via formation of a coating from
chitosan/hyaluronic acid (Ch/HA) polyelectrolyte complexes (PECs). It was demonstrated that the release kinetics could be systematically tuned
depending on the coating architecture and RA localization. The PEC layer was shown to play a dual functional role, acting either as a diffusion barrier
that retards RA release or as a surface-associated reservoir enabling rapid initial release, depending on the material design, which was a prerequisite
for achieving a sustained or fast biological effect. Amorphization of the bioactive acid promotes the efficient release of RA from the carrier. Moreover,
the prepared RA-loaded materials retained high antioxidant activity. Therefore, the obtained novel electrospun materials are promising candidates for
variety of applications in the biomedical field.

[1] Kyuchyuk S., Paneva D., Ignatova M., Manclova N., Rashkov |, Karashanova D., Mourdjeva M., Markova N. Surface Engineering of Electrospun PLA Fibers via

Chitosan/Hyaluronic Acid Polyelectrolyte Comp for Tunable Rel of Rosmarinic Acid. Polymers 18, 1207, 2026. .
Acknowledgements: Financial support from the Bulgarian National Science Fund (Grant KP-06-N89/9/2024) is kindly selin.erdinsr?(g:g‘lgsther.bas.bg
acknowledged. Research equipment from the Distributed Research Infrastructure INFRAMAT, part of the Bulgarian panevad@polymer.bas.bg
National Roadmap for Research Infrastructures, supported by the Bulgarian Ministry of Education and Science, was ignatova@polymer.bas.bg
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INTROD POLYMER CHARACTERISTICS

Polymeric micelles are nanosized self-assembled particles with core-shell structure, widely
investigated as drug delivery systems due to their ability to improve drug solubility, stability, and
release. Cationic polymer micelles (CPMs) are particularly attractive because of their enhanced
interaction with negatively charged bacterial membranes and biological surfaces. Furthermore, Copol Cod M_MR | Cationi
recent studies have demonstrated that CPMs possess intrinsic antibacterial activity. Therefore, opamers ode

PDMAEMA-PCL-PDMAEMA triblock copolymers used in this study differed in molar mass,
hydrophilic-lipophilic balance (HLB) and type of amino function.

CPMs are attractive platforms for developing drug delivery systems with antibacterial properties.

fmol
Recently, CPMs formed from poly(2-{dimethylamino)ethyl methacrylate)-b-poly(e- A

caprolactone)-b-poly(2-(dimethylamino)ethyl methacrylate) (PDMAEMA-PCL-PDMAEMA) triblock PCLI,PDM,, 3 16160 65 1522
copolymer have been shown to exhibit good antibacterial activity. In this work we investigate how PCL,PDM ¢ 3° 17920 818 16.6
the polymer composition influences the physicochemical properties, encapsulation and release PCL,,QPDM,, 4 17260 55 10.8
efficiencies as well as cytotoxicity of CPMs formed from PDMAEMA-PCL-PDMAEMA copolymers. ‘
MICELLE FORMATION
57 peoom, -
CPMs were prepared by dissolving the block copelymers in tetrahydrofuran, followed by dropwise addition of az0 PolnPOMs N

the organic solutions to deionized water. Then, the dispersions were subjected to dialysis against water for 5 days _am a M
through a dialysis membrane (SpectraPore 7, MWCO 8 000) to remove the organic solvent. The final concentration ENoa E .
of all micellar dispersions in water was 1 mg/mL. The resulting CPMs were composed of hydrophobic PCL core and % e 8 o "
hydrophilic cationic PDMAEMA shell. E- . " B .

o i"‘ a1 . c = > o o . -

" LI at 1

o1 1

Cansentration (mg/mL) Consentration (mgimL)

0.109 CMCs were determined by the dye 5] Peneeni, .

solubilization method. The hydrophobic

26. : i

* | | ! 243 33 dye DPH generating a characteristic UV

B I\ PCL,,QPDM 323 312 0.099 absorbance after solubilisation into the
| micellar core was used. The CMC values

H @ = @ - L) were determined from the break of the

sty by numberT)
o

e
=

Abs (356 nm)
=
w
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The hydrodynamic diameter (D,) and { potential of the CPMs were determined by electrophoretic and dynamic absorbance intensity taken at 356 nm vs. o2 $ 0
light scattering. They were affected by the copolymer composition. The copolymer with shorter hydrophobic PCL copolymer concentration curves. As oAl = -—F
block formed the smaller particles (26.1 nm) while those with a longer hydrophilic PDMAEMA block formed the evident from the results, CMC was e =
larger ones. influenced by the HLB. Consentration (mgimL}
m T [ control The MTT test illustrates a strong composition
120, HCAT I:!‘:uemml 120 %;g and concentration dependent cytotoxic profiles at
- s o _ _ 100 HaCaT cell line. CPMs formed from PCL,,PDM,,
Wi G SEEG CHEMS wrsElnily " i s " s applied at a concentration of 5o ug/ml were still
MTT assay that assesses cell viability as a = 200 £ 50 Bf.m toxic, while higher concentrations (100 ug/ml) is a
function of the activity of mitochondrial = T g toxic limit for PCL,,PDM,;. CPMs formed from the
dehydrogenases of viable cells. The test was 2 £ &0 copolymer bearing quaternary ammonium groups
.performe.d o HaCaT' cells, that are z - exhibited significantly reduced toxicity at all
immortalized human keratinocytes and on A375 3 z & concentrations tested as the viability of the treated
cells, which are a human melanoma cells. The Z = o] | 1I'H ‘ i HaCaT cells was over 70%. As expected, in the A375
viability of t|‘1e cells was estm-!ated aftgr 24 h | H H ‘ | cell line all CPMs showed enhanced toxicity as the
treatment with the CPMs applied at different T PCLPDOM,,  PCLLPDM,  POL,POM, PCLPOM,;  PCLyPDM,, PCLPDM, concentration of 10 ug/ml was needed for
el - C‘;ncsnll:han. ugimi o Concentration, ug/mi acceptable cell viability.
Ciprofloxacin (CF), which is a broad-spectrum antibiotic, was selected as a model drug. CF was 100{ PCLyPDM, . 1001 PCLuPDM . )
loaded into the polymer micelles through sonication of micellar dispersions containing CF at a @ " a0
polymer to drug weight ratio 5:1 for 1 h at 60 °C. The encapsulation efficiency (EE) was determined . #
spectrophotometrically by the characteristic absorbance band of CF at 280 nm. The EE over 70% o 80 " g 00 a
was reached as the loading was found to depend on polymer composition. However, it was not the E . g o
size of hydrophobic PCL core that was determining but the ability of the micellar corona to E Y E F
accommodate CF molecules due to electrostatic interactions of positively charged PDMAEMA with oy S x

the zwitterionic CF. The D, and {-potential of the drug-loaded CPMs were determined as well. The
particle sizes were not influenced by the CF incorporation while the {-potential decreased ol Bl =
increasing the EE.

o 50 100 150 200 o % 100 150 200

time, min
100 | PCLyoPDM,,| time, min . ;
The drug release from CPMs was investigated in

80 phosphate buffer (pH 7.4) at physiological
- - temperature (37 °C). These conditions were
72,28% =$ = selected in order to mimic the extracellular fluid pH.
E The amount of released drug was determined
PCL;sPDM,¢ 73:41% 27.2 30 [ ¥ spectrophotometrically.
w
S

20 The drug release profiles for all micellar systems
PCL,,QPDM;, 92,89% 32.0 23,8 showed burst drug release. The CPMs bearing
o{w

quaternary ammonium groups released CF faster
0 50 100 150 200 than those bearing tertiary amino groups.
time, min

CPMs based on cationic poly(2-(dimethylamino)ethyl methacrylate)-b-poly(e-caprolactone)-b-poly(2-(dimethylamino)ethyl methacrylate) triblock copolymers were prepared. The CMC of copolymers was
determined, and the values were influenced by the HLB. The resulting CPMs differed in composition regarding the hydrophilic-hydrophobic balance and type of amino function. The micelles were in
nanoscale as their hydrodynamic size ranging from 26.1 to 50.2 nm. Their { potential was strongly positive with values from 28.5 to 34.3 mV. The two parameters were dependent on the polymer
composition. The cytotoxic profile of CPMs was estimated by MTT assay on two human cell lines. The results showed a concentration as well as composition dependent cell viability with respect to the type
of amino function. Next, the CPMs were loaded with CF, which is a zwitterionic antibiotic with expressed antibacterial activity. All systems exhibited excellent ability to accommodate CF molecules with EE
exceeded 70%. The decreased { potential values show that CF is loaded predominantly in the positive micellar corona due to electrostatic interactions. Thus, the CPMs formed from the copolymer bearing
quaternary ammonium groups have the higher EE (92,89 %). The latter contributes to the faster release of the model drug. Our results show that the composition of PDMAEMA-PCL-PDMAEMA triblock
copolymers and, hence, of the CPMs formed from them is essential regarding their physicochemical parameters, encapsulation and release efficiencies as well as cytotoxicity.
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The aim of the present study is to fabricate innovative fibrous materials with biological activities from
poly(3-hydroxybutyrate), sodium hyaluronate (HA), chitosan (Ch), Melissa officinalis (MO), Hypericum
perforatum (HP) extract, or a combination of both extracts. This was achieved using the method
electrospinning or by electrospinning followed by dip coating and the subsequent formation of a
polyelectrolyte complex. The morphology of the electrospun materials was observed by SEM and TEM
and their water contact angle was determined. The antibacterial and antioxidant activity of the obtained
materials were also evaluated.

Materials and preparation

s OH NH, OH
' CHs 0 0 HO» /.. o o
E o
o t s \/\ S \/\‘
J | HO NH, “OH HO
Poly(3-hydroxybutyrate) Chi Melissa officinalis Hypericum perforatum
tosan (Ch)
(PHB) Sodium hyaluronate (HA) (MO) (HP)

PHB Mo-ln-PHB :::‘I: ‘

Characterization

‘.

730+ 320.nm MO:in-PHB 535 +160-0m 710 230 nm 700 £ 260 nm

CNHA €0at-(MO-in-PHB) (Ch,HP)/HA-coat{MO-in-PHB)

Antibacterial activit

1PHB
2 MO-in-PHB
7] 9 3 extract of MO

\ 4 Ch/HA-coat-
(MO-in-PHB)
5 (Ch,HP)/HA-
coat-PHB
6 extract of HP
7 (Ch,HP)/HA-
coat-(MO-in-PHB)

10 \ oppH 8 Ch/HA-coat-

0
1 2 3 4 5 6 7 PHB

Formulation

Conclusions: In the present study, the fabrication of targeted-design fibrous materials containing MO, HP,
or both extracts was achieved effectively by one-pot electrospinning or by combining electrospinning,
dip coating, and PEC formation. MO- and/or HP-containing fibrous materials displayed a good capability
to induce the growth inhibition of the pathogenic bacteria S. aureus and E. coli. The efficacy is most
pronounced in the case of materials that contain both MO and HP. Additionally, the obtained materials
showed very high antioxidant activity. The highest DPPH+ scavenging activity (over 97%) was detected
for PEC-coated MO-in-PHB mats containing HP. Therefore, the obtained innovative fibrous materials are
prospective candidates for dressings in the therapy of wound infections.
ACKNOWLEDGEMENT: Financial support from the Bulgarian Ministry of Education and Science
(Grant D01- 96/2025), and from the Distributed Research Infrastructure INFRAMAT, part of Bulgarian !nframat
National Roadmap for Research Infrastructures, is kindly acknowledged.

S. aureus

(Ch,HP)/HA-  (Ch, HP)/HA-coat-

MO-in-PHB coat-PHB (MO-in-PHB)

DPPH scavenging activity (%)
g 8 8

E. coli
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ADAPTIVE MECHANISMS AND BIOTECHNOLOGICAL S
POTENTIAL OF HALOTOLERANT FUNGI L POLYMERS

Lyudmila Yovchevska, Maria Gerginova, Vladislava Dishliyska, Jeni Miteva - Staleva, Boryana
Spasova, Radoslav Abrashev, Maria Angelova, Galina Stoyancheva, Ekaterina Krumova

D of logy, 2D of General Microbiology, The Stephan Angeloff Institute of
Microbiology, Bulgarian Academy of Sciences, Acad. G Bonchev str. bl. 26, 1113 Sofia, Bulgaria
Introduction
Halotolerant filamentous I‘nngl are capable of survlvlng and de'veloplng under conditions of elevated nllnhy Their exposure ta salt stress induces complex
logical and bioch homeostasis and p against ge. An important role in

ud-pﬂwmechmkmhphyedbyfuylbhpolymnhdudhgchﬂn,p-ghmmdmh:nd Ilul lysaccharides, which contribute to cell
m::.bllltyud their adaptive potential and biological activity, hlmmmmnﬂmmm«ndpmmlﬂumofmmpom

Biotechnology

Source of extremozymes stable at high
salinity, pH, and temperature.
Applications in detergent, textile,
cosmetic, and pharmaceutical
industries.

Food Industry

Participation in fermentation of
traditional salted foods.

Enzymes improve food quality, flavor,
and product stability.

FUNGAL BIOPOL

CHITIN c s '
°=( Chitin —

oH
0 N
- HO- - Major component
0. d of the cell wall
NH
0 OH

CHy

Medicine

Production of bioactive compounds
with antibacterial, antifungal, and
antioxidant activity.

p-glucans

Melanin

_GLUCANS i Potential applications in
X0 saccharides pharmaceuticals and development of
B-GLUC B 1 harid hay s and devel f
e con Structural and protective new therapeutic agents.
o) o J—o, function, immunomodulatory Bioremediation
)<°« Dofon Yoo YO serviny Degradation of toxic compounds and
o Sl L pollutants in hypersaline
environments.
Used for treatment of saline
MELANIN

wastewater and contaminated

industrial sites.
Protection against

O“O . e ADAPTATIVE MECHANISMS

EXOPOLYSACCHARIDES S
04 A 7 2
s Osmoregulation, water Structural remodeling of the fungal cell wall under salt stress conditions.
oo o O retention, and bioflm {

wo_o KA ° formation ) 5 3 x

o "\,oJ 2 Increased synthesis of chitin and B-glucans enhancing cell wall stability.

o om I
o )

@ Accumulation of melanin providing protection against osmotic and oxidative stress.

1
(f Production of exopolysaccharides contributing to osmoadaptation and biofilm formation.
/

\ Activation of protective responses against ROS generated by high salinity.
7

5% NaCl 10% NaCl 20% NaCl

/4 \ Biotechnological Potential — Screening for Enzymatic Activity G
. >

l' v Proteolytic Activity
- 100% of the investigated strains produced proteases.
Proteases hydrolyze proteins into peptides and amino acids.

Active over a wide pH range (4-11). g '
v Lipolytic Activity ' -

90% of the investigated strains synthesized lipases. S \

Lipases hydrolyze triglycerides and support fungal development.

All investigated strains demonstrated high lipolytic activity.

Morphological changes reflecting adaptive

responses to salinity stress. v Hic S g
17 . 82% of the investigated strains showed amylase activity. -

Amylases hydrolyze polysaccharides into dextrins and glucose.

The isolated fungi produce industrially important enzymes, highlighting their biotechnological
potential for industrial, food, and environmental applications.

Conclusion: Biopolymers in the cells of halotolerant filamentous fungi are an essential factor in their survival and successful
development in envir with i d salinity

Ack led, : This h was funded by the Scientific Research Fund of the Ministry of Education and Science, Bulgaria, grant number KIT-06-
H81/12 "Mechanisms of adaptation to halo tol of fil fungi from the Bulgarian Black Sea region”, for which the authors are greatly acknowledged.
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Encapsulation of Bacillus subtilis
POLYMERS MY in'Chitosan Gel Beads for

Eco-Eriendly Crop Protection

; ~Nikoleta' Stoyanova, Mariya Spasova and Olya Stoilova,
boratory-of Bidactive Palyrders, Institute of Polymers, Bulgarian/Academy of Sciences,Akad. G. Bonchev St,, bl. 103A, 111

Soil phytopathogens cause serious crop diseases, driving the need for sustainable biocontrol alternatives.
Bacillus subtilis is a well-established biocontrol agent, but its field efficacy is limited by susceptibility to
environmental stressors. In this study, we developed chitosan gel beads encapsulating Bacillus subtilis to
enhance microbial viability and enable controlled release. The influence of chitosan molecular weight on bead
structure and swelling was analyzed. The encapsulated bioagent showed strong antifungal activity against
Fusarium avenaceum and Rhizoctonia solani, while preserving bacterial viability for up to 120 days. These
chitosan-based formulations represent a promlsmg platform for eco-friendly crop protection.

Chitosan

OH Hooe, COS - 50 cPs;
0 HO CS-LMW - 200 cPs;
‘;:%N/O & CS-MMW - 200-400 cPs;
& oH  |n CS-HMW - 400 cPs

COS/B.subtilis ~ CS-LMW/B.subtilis CS-MMW/B.subtilis CS-HMW/B.subtilis

B. subtilis -

Encapsulation of B. subtilis in chitosan gel beads preserves its viability and creates a protective
microenvironment that supports its development. The encapsulated bioagent exhibits normal growth and retains
its activity even after 90 and 120 days of storage. Furthermore, it shows significant antifungal activity against the
phytopathogens Fusarium avenaceum and Rhizoctonia solani [1].

[1] Krastev, V.; Stoyanova, N.; Valcheva, |.; Draganova, D.; Spasova, M.; Stoilova, O. Encapsulation of Bacillus subtilis in
Chitosan Gel Beads for Eco-Friendly Crop Protection. Gels 2025, 11, 302. https://doi.org/10.3390/gels11040302

This research was funded tinder the Project with the fihancial

support by the , Investment C2.12 “Increasingithe
innovation capacity of the Bulganan Academy'of Sclences in the field of green and digital Nna s R tioiic of
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'Kateapa . TexHOIOTHA Ha leKapcTBaTa ¢

Pa3pa60TBaHe Ha XHﬁpHﬂHH KPHOreJIHH HOCHUTEJIH 3a AepMaJIHO AOCTaBAHE Ha

KBEpUETHH

JAumana CredanoBa’, Pocuna MuxaiisioBa?, Mapus Cnacosa®, llersp IleTpos?, lenuna Momekosa'

&
Pap

*Kareapa ,Papmakonorus, Gapmakorepans  TOKCHKoJorua®, ®apmanesruyen pakyarer, MeAnuuHCKH yuusepcurer-Codus
'MHCTHTYT no noAuMepH, S'bnrapcl(a aKajemMus HAa HAYKHTe

TuyeH pakyarer, Meagnuunckn ynusepcuter=Codus

‘ BbBegeHue

* Kpepuetunnsr e ¢paBoHOM € AoKasaHH GapMaKOAOrHYHH eDeKTH,
BKJIYHTEHO AHTHOKCHIAHTHA, IPOTHBOBb3NANHTEHA,
NPOTHBOTYMOPHA W Kap/AHONPOTEKTHBHA aKTHBHOCT.

- KH(.‘[)]\E'I'MH'})T MM OTPAaHHY€eHa NPHIOKHMOCT NOPajH HUCKATA MYy
Pa3TBOPUMOCT BB BOJHA CPe/ia, 6bp3 MeTa60NMIDM M HECTABHIHOCT.

L PJKDHGQTCHH ca XMﬁp“}]HM KpHOreJioBe € BKJIIOYEHH NOJHUMEPHH

7

MHIEJIH, HATOBAPEHH C KBEPUETHH, 33 IePMAJIHO JOCTaBAHE U
NoBHUIABaHEe Ha CTabUAHOCTTA.

\ v

‘ MaTepuaJm U MEeTOAH

* Muuenu ot Pluronic F127 ca npuroTseHy 4pes HaHOMpPeUHNHTALHUs

C H3MeCcTBaHe Ha OPraHHYHHA Pa3TBOPHTE]

+ DLS awnanus 3a onpejensiHe Ha. pasmep, pasnpejesneHue 1o
pasMepH, A3eTa-NnoTeHuHal

* MuuenuTe ca BKJKYEHH B KpHOresioBe C reJaHosa rymMa M ca
M3C/e/IBAHN  PEOJIOTHYHM  CBOWCTBA, BpEMe Ha €po3ua ¢
0CBOGOXK/1aBaHe Ha KBEPIeTHH.

* AuTHnpoaudepaTHBHA aKTHBHOCT iN Vitro — dopmyaupan cnpamo
CcBOGO/IEH KBEPUETHH B'bPXY HOBEWKH TYMOPHH KJIETKH.

Pesyaratu

CpesieH pa3Mep Ha Muueaure: ~26 nm.
EdexTuBHocT Ha HaToBapBaHe: >90%.

* KonTpoaupaHo ocBo6oX/JaBaHe Ha KBEpPLUETHH OT
MULEJUTE U KPUOTeJIOBeTe Ha TAXHA OCHOBA B PaMKHTe
Ha 24 yaca.

. uMTOTDKCH‘IHOCT: HATOBAPEHHUAT KBEPLleTHH nokKassa
aHTUnposudepaTUBHA AKTHBHOCT, CbH3MepHMa CbC
CBOGO/HHMSA areHT.

307 —— Empty micelles (®PXM)
—o— Empty micelles (HaHonpeuunuTaums)

1 10 100 1000 10000
D, (nm)

Pasnpejenienue N0 pasMepH Ha HATOBAPEHM € KBEPUETHH MULEAMN,
NO/IYHenH 110 METOAA HA HAHONPEUHIHTAMA

SEM-MEKPOCKONHA Ha XHGPHANH KpHOTen0Be

1.5% lenanosa ryma 1.5% Tenanona ryma + MWHEAN, HATONADEIN € KREPHETHN

2% Fenanosa rysa + MNIEAN, HATOBAPENN C KBEPRETHI

2% lenanosa ryma

100, —-F127:Q
== ]+Cryo-gel F127:Q
5801 —qQ
2 |
'_550(
(e
£ 40
g
inl)
0
0 5 10 15 2 25

time (h)

TIpodHK Ha OCBOGOKAABAHE HA KBEPUETHH OT PA3PAGOTEHHTe MHUETH H
XHGPHAHM KPHOTEOBE HA TAXHA OCHOBA, B CPABHWTE/EH ACTEKT CHPAMO
CROGOAEH KBEPUETHH.

100 HUT-78 100 HL-60
£%0 780
';; ~e- Quercetin é ~e- Quercetin
£e0 - F127:Q £60 - F127:Q
2w -+ GGF127:Q 20 +GG:F127:Q
8 g

20 =t 20

ol 0

0 20 40 60 8 100 0 20 40 60 80 100
Quercetin (jig/mly

100} HUT-78
. - 100 HL-60
80 3 + _ + .
< : g® ——
=60 z
2 3 60
3 2
240 . F127 2o . F127
g + GG 3 -GG
20 “2
S —— O de——re—r—rr—yyrsy
00 05 10 15 20 00 05 10 15 20

Excipient (mg/m) Excipient (mg/mL)

LHTOKCHYHOCT HA CBOGOJACH KBEPUETHH W KBEDUETHH HATOBAPEH B ONTHMAJHM 10
CHCTAB MHILEH W XHOGPWAHN KPHOTEIOBE HA TAXHA OCHOBA, BLpXy HUT-78 u HL-60
KJeTKH, onpejenena upes MTT-tect caes 72-vacoBo TpeThpawe. JlanHuTe ca
NpeACTaBeHH KATO APHTMETHYHATA CPeAHa CTOHHOCT * CTAHAAPTHO OTKJIOHEHHE

(SD) ot ocem nesaBucHMM excnepuMenTa. LlHTOKCHUHOCT Ha CBOGOAEH KBEPUETHH i

KBEPLETHH HATOBAPEH B ONTHMAIHM N0 ChCTAB MHIEAN H XMOPHAHM KPHOre10Be Ha
TAXHA ocHOBA, BBPXY HUT-78 1 HL-60 kaeTku, onpegenena upes MTT-rect crea 72-
4acoBo TpeTHpane. JaHHHTE Ca NPEACTABEHH KATO APHTMETHYHATA CPEAHA CTORHOCT
+ cranjaprio oTkionenie (SD) 0T ocem He3aBHCHMM eKCHEPHMERTA.

U3Boau

OnTuManuure PHU3MKOXHMHUYHH XapakTepHCTUKH H HMC()KB‘
t‘(peK'l'HBH()L‘T Ha HaToOBapBaHe HAa MHUIEJIUTE C KBEPUETHH, 3ae/lHO C
NPOABJIKUTENHOTO ocBobox/aBane H ONTUMHU3UpaHe Ha
aHTHNpoaHdepaTHBHATA aKTHBHOCT Ha Ga3MpaHWTe Ha TAXHA OCHOBA
KpUOresiose, H4 JlaBaT OCHOBaHHe Ja

3aKJI04YHM, 4e paSpaﬁOTEHMTE HHOBaTHBHH Xll()pu,’lHH CHCTEeMH ca
NepcneKTHBHH una'rcbopuu 3a epMajiHO AOCTaBsAAHEe HA KBEpPUETHH.

Knw4doBu aymu

KBepUETHH; TMOJUMEePHH MHLUeNH, KPHOreJHH CHCTEMH, uepmamm‘
JIEKapCTBEHO JloCTaBsAHe

J
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Mixed Polymeric Micelles Loaded with Bioactive Plant Extracts from
Inula helenium and Achillea ochroleuca as Antibiofilm Agents
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Introduction

Plant-derived phytochemicals exhibit a wide range of bioactive properties. In particular, Inula helenium and Achillea ochroleuca extracts are rich in secondary

including i e

lactones and flavonoids, known for their strong antimicrobial potential. However, their poor aqueous solubility and limited stability often restrict their practical application. Polymeric micelles (PMs) are

promising delivery systems formed from arr
ion of Inula heleni
biofilm matrix to combat bacterial infections.

block L

P known to improve phytochemical stability and protect bioactive compounds from oxidative degradation. Therefore, the
and Achillea ochroleuca extracts into PMs represents a promising strategy for enhancing their stability and solubility, as well as facilitating their delivery into the bacterial

In the present work, carriers for the delivery of Inula helenium and Achillea ochroleuca plant extracts were designed. The delivery vehicles employ mixed polymeric micelles (MPMs) based on poly(2-

(dimethylamino)ethyl methacrylate)-b-poly(e-capr b-poly(2-(di ylami:
oxide) (PEO-b-PPO-b-PEO). The systems were investigated in term of their physi

effectiveness against bacterial biofilms formed from four widespread bacterial strains was also evaluated.

Design of the Polymeric Carriers

PMs carrying a positive charge have been found to exhibit strong antibacterial activity.
we the ial of cationic PMs based on PDMAEMA-b-PCL-b-
PDMAEMA triblock copolymers for the dispersal of bacterial biofilms. Therefore, such
copolymers were selected as components of our delivery systems. The amphiphilic PDMAEMA-
b-PCL-b-PDMAEMA triblock copolymer was synthesized via reversible addition-fragmentation
chain-transfer (RAFT) polymerization of DMAEMA initiated by a bifunctional PCL macroinitiator.
Since cationic PMs are usually associated with enhanced cytotoxicity, we selected as the
second component of our systems the non-ionic PEO-b-PPO-b-PEO triblock copolymer (known
as Pluronic). In particular, Pluronic F127, which is approved by the FDA, is considered
biocompatible and safe for clinical licati Thus, the pi ion of MPMs facili the
formation of a robust system which is expected to exhibit all the advantages of the building
components — antibacterial properties and biocompatibility.

I opP opP M,
block block g/mot
TOMACTA: FOMAEMA-PCL.-POMAEIA,
PCLb- 235 70 18900
PDMAEMA
PE‘:::'EPOPO' 2x100 65 12500 e

PEO, PO, -PED,
* Determined by 'HNMR

Preparation of Mixed Polymeric Micelles

MPMs were prepared by dropwise addition

of an organic solution of PDMAEMA-b-PCL-b- D, =65 nm
PDMAEMA and Pluronic F127 copolymers, 80

blended at a molar ratio of 1:1, into an
aqueous medium, followed by dialysis against
water. The final micellar dispersion had a
concentration of 1 mg/ml. The resulting MPMs
exhibited a core-shell structure composed of
a hydrophobic PCL/PPO core and a
hydrophilic PDMAEMA/PEO shell, with a small
hydrodynamic diameter (D, ~ 65 nm) and . .
strong positive Z-potential value (38 mV). o 50 100 150 200

Dy, (nm)

Mixed micelles 1:1

Intensity (%)
3

potential 38.0 mv

MPMs Effectiveness against Bacterial Biofilms

The ability of the investigated micellar systems loaded with plant extracts to reduce the
biofilm biomass was evaluated using a crystal violet assay. Preformed bacterial biofilms of four
widespread bacterial strains, E. coli, P. aeruginosa, S. aureus, and S. mutans, were used.

Il MPMs/Achillea ochroleuca
[0 MPMs/inula helenium

The results demonstrated pronounced
antibiofilm activity (over 55%) for both
investigated systems against mature
biofilms formed by the four bacterial
strains. The effect of the MPMs loaded
with Inula helenium was comparable
across all strains (over 60%), except for
S. mutans, where enhanced biofilm
inhibition was observed (ca. 80%). The
MPMs loaded with Achillea ochroleuca
exhibited different behavior depending
on the strain used, with higher
inhibition observed against S. mutans
(over 80%).

100

& 3 8

% Biofilm inhibition

8

N“m“’

M i 05
o\ 0 @
(A, o
¢ s

Conclusions

MPMs based on amphiphilic PDMAEMA-b-PCL-b-PDMAEMA and Pluronic F127 were prepared
and characterized in terms of their hydrodynamic dimensions and surface potential.

Inula ¢ and Achillea plant extracts were encapsulated into the resulting
MPMs with efficiency exceeding 86%.

The micellar systems were able to release the plant extracts within 1 to 3 hours depending on
the bioactive compounds present in their composition.

The efficiency of MPMs as carriers for plant extracts was demonstrated by their promising
antibiofilm activity against mature biofilms formed by 4 widespread bacterial strains.

methacrylate) (PDMAEMA-b-PCL-b- PDMAEMA) and poly(ethylene oxide)-b-poly(propylene oxide)-b-poly(ethylene
i such as hydrody D,, and ial, loading ity, and release ability. Their
Plant extracts

Achillin

tsoalantolactone

Inula helenium and Achillea ochroleuca extracts exhibit various biological activities,
including anti-inflammatory, antioxidant, antlbactenal and antifungal effects, mainly attributed
to sesquiterpene lactones such as al It and achillin. Due to their
hydrophobic nature, encapsulation into polymeric nanocarriers may enhance their solubility,
stability, and biological activity.

Loading of MPMs with Inula helenium and Achillea ochroleuca

Inula ium and Achillea extracts were loaded into the MPMs by adding each
extract individually to a micellar dispersion at a polymer-to-extract weight ratio of 10:1. Each
mixture was sonicated for 1 hour at 60 °C. The non-encapsulated extract was collected by a
filter (PES membrane, 0.2 pm) and recovered by methanol washing. The filter fraction was
quantified by HPLC analysis and subsequently used to calculate the encapsulation efficiency
(EE) and drug loading content (DLC). The obtained EE and DLC values indicated the successful
encapsulation of both plant extracts. The higher DLC values observed for /nula helenium
suggest an enhanced affinity of the sesquiterpene lactones for the PCL/PPO micellar core
compared to achillin.

Mixed potymeric micelies.

Loaded mixed polymaric miceles
P,

D, . EE, oLc,
System o potential, G s
mv
ialenw MPMs/inula ) 6401 341215 862 a4
hetenium
MPMs/Achille 460428 39.9+17 962 1.0

a ochroleuca

MPMs/Achillea ochroleuca

®
g
®
8

Intensity (%)
Intensity (%)

Release of Plant Extracts from the MPMs

The release behavior of the bioactive
compounds from the two plant extracts loaded

into the micellar systems was investigated in 199, = ®
phosphate buffer (pH 7.4) at physiological g

ire. These were to § »
mimic the lar ph i iti S o
The amount of released sesquiterpene lactones E
and achillin was determined by HPLC analysis. E 40
The MPMs loaded with Achillea ochroleuca extract 5
demonstrated a burst-release profile, with & 5
complete achillin release observed within 60 min. £ —®— Achillea ochroleuca
In contrast, the MPMs loaded with Inula helenium 0 —@- Inula hafenium
extract retained the sesquiterpene lactones for a - - - ~
longer period and complete release was reached 9 ¥ 2 3
after 3 h. Time (h)
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“ of contral

%ol contml

17 HAYYHA CECHA "MNAOUTE Y9

EH/ B CBETA HA MO/IMMEPUTE"

MNOCTEP Ne16

BIOFILMS USING ADVANCED

"Department of general microbiology, The Stephan

*Department of immunology, The Stephan Ange

TARGETED DISRUPTION OF PATHOGENIC

Petya D. Dimitrova!, Rumena Stancheva?, Iveta Uzunova?, Jone Gonzales?, Tsvetozara Damyanova!,
Martina Ivanova?, Milena Leseva?, Petya A. Dimitrova?, Emi Haladjova“, Tsvetelina Paunova-Krasteva'

©ooa
3

INSTITUTE or

. POLYMERS

POLYMERIC MICELLES

rgeloff Institute of Microbiology, BAS
itute of Microbiology, BAS

e

‘Institute of Polymers, BAS

INTRODUCTION

Growing evidence demonstrating the role of biofilms in persistent and recurrent infections
highlights the urgent need for novel therapeutic approaches. Biofilms are structured microbial
communities that strongly attach to surfaces, including host tissues. Within these communities,
bacteria are embedded in a matrix of extracellular polymeric substances (EPS), which shields them
from environmental stressors and limits the effectiveness of antibacterial agents. The unique
architecture and behavior of biofilms contribute significantly to their increased drug resistance and
tolerance. Therefore, the development and application of polymeric micelles represent a promising
strategy for overcoming the EPS barrier and disrupting biofilm formation and stability.

The AIM of this study is to evaluate the effect of polymeric micelles on pre-formed biofilms after
24 h of cultivation, and to assess IL-1f production in A549 human lung epithelial cells following
infection and/or exposure to these biofilms.

COMON PROCEDURES APPLIED THROUGHOUT THE STUDY:
PREPARATION OF POLYMER MICELLES:

Polymeric micelles based on poly(2-(dimethylamino)ethyl
poly(2-(dimethylamino)ethyl methacrylate) and poly(ethylene oxide)-b-poly(propylene oxide)-b-
poly(ethylene oxide) triblock copolymers were formed by dropwise addition to aqueous media followed
by dialysis against water. Both pure PDMEMA and a 1:1 mixture were tested at three concentrations: 0.250
mg/mL, 0.500 mg/mL, and 1 mg/mL.

methacry-late)-b-poly(e-caprolactone)-b-

BACTERIAL STRAIN AND CULTIVATION:
Model microbial strain P. aeruginosa PAO1, E. coli ATCC 25922, S. aureus ATCC 29213,

Untreated biofilm

Biofilm treated with micelles

Q%@ \)%3

‘0% Q o( ffi‘fn":n
0"& &J% tt t

(N4
% & %CJQ
Uy 49&%
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[ Thick biofilm with high bacterial density J [

0

and abundant extracellular matrix (EPS)

Disrupted biofilm with reduced bacterial density
and decreased extracellular matrix (EPS)

Dead /inactivated
bacteria

( Y Extracellular
matrix (EPS)

P Livebactera

Micelles

S. mutans ATCC 35668, were used to determine the inhibitory potential of the tested micells. For the future

experiments, the strains were cultivated in different media ~ Nutrient broth for E. coli, Tryptic-soy broth (TSB) for P. aeruginosa, S. aureus and Brain Heart Infusion broth for S. mutans.

EVALUATION OF THE ERADICATION POTENTIAL OF THE
MICELLES AGAINST MATURE BIOFILMS

M63 minimal salt medium was used for the experiments. An overnight bacterial broth culture
was diluted 1:100 in M63 medium, vortexed and distributed in the wells of 96-well U-shaped

polystyrene plates. The plates were cultivated for 24h at 37°C at static conditions. The non-
adherent bacteria were washed in 3 changes of PBS.
concentrations of 1 mg/ml, 0.5 mg/ml, 0.25 mg/ml and 0.125 mg/ml were added to the wells.
As a control, bacterial cells were incubated in M63 medium without any treatment. The plates
were incubated for 24h at 37°C. After the incubation micelles solutions were removed, the
wells were washed with PBS and stained for 15min with 0.1% aqueous solution of CV. Then
the wells were rinsed extensively in several changes of PBS and the dye was solubilized. The

150ul of micelles solutions at

absorbance of the solubilized dye was measured at 570nm.

E. coli 25922 S, aurews 29213
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CONCLUSION

The results have shown that the polymers micelles even at lower concentrations (20.25 mg/ml)
exhibited a strong exfoliating effect in all used bacterial strains.

In Gram-negative strains, PDMAEMA and the MIX sample exhibit stable exfoliating activity of
approximately 80-90% across all tested concentrations.

In Gram-positive strains, both samples show exfoliating activity, but at a lower level of around 70%.
Biofilm formation increases IL-1§ levels compared to healthy cells.

However, IL-1p levels are higher in the infected samples compared to the biofilm condition.

ASSESSMENT OF IL-1B PRODUCTION IN A549 HUMAN
LUNG EPITHELIAL CELLS AFTER INFECTION WITH P.
AERUGINOSA AND/OR EXPOSURE TO BACTERIAL
BIOFILMS
A549 human lung epithelial cells (ATCC: CCL-185; Cellosaurus: CVCL_0023)
resuspended in 10% FBS/DMEM/F-12 at a concentration of 1 x 10* cells/mL and seeded into an
8-well microplate. After 24 hours, the medium was replaced with serum-reduced (1%)
antibiotic-free medium, and the cells were infected or inoculated with P. aeruginosa. Uninfected
cells served as the control. After 24 hours of biofilm formation or infection, the cells were fixed
with 10% PFA/PBS. Following permeabilization and blocking of nonspecific binding with 5%
BSA/PBS, the cells were stained with a biotinylated anti-IL-1{} antibody (1:100), followed by
with  streptavidin-PE  (1:1000). After three with  PBS,

immunofluorescence mounting medium containing DAPI was applied, and the samples were

were

incubation washes an

examined using a fluorescence microscope. Red arrows indicate areas of biofilm formation,
while white arrows indicate sites of infection.

IL-1b DAPI Merge
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Biofilm
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Synthesis and Characterization of Rare-Earth Metal Triflates and
Evaluation of Their Catalytic Properties for the ROP of e-Caprolactone

“Emanuil Serafimov, "Erik Dimitrov, *Martin Tsvetkov

“Faculty of Chemistry and Pharmacy, Sofia University ‘St. Kliment Ohridski’, 71, Bourchier Bld., Sofia 1164, Bulgaria
“lnstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., BL 103-A, Sofia 1113, Bulgaria

ABSTRACT

Rare-earth metal triflates (REMTs) have attracted a lot of interest in recent years as a greener and more efficient alternative to conventional Lewis acids due to their stability,
recyclability and lack of toxicity. One potential field of application is polymer chemistry, where Lewis-acid catalysts can promote ring-opening polymerization reactions. Poly-(g-
Caprolactone) (PCL) is an example of a polymer obtained through this route. Its properties are vast, ranging from biodegradability and biocompatibility to excellent processability,
making it attractive for fields such as biomedical engineering and materials science. This work therefore explores the potential of some rare-earth meal triflates for the controlled
gynthesis of PCL.

CATALYST SYNTHESIS AND POLY-(e-CAPROLACTONE) SYTNHESIS POLYMER CHARACTERIZATION
CHARACTERIZATION o P ISR R
LngGs + 3THO heptane / H,0 inom s ' CHROMATOGRAPHY —YbOTH),
ng —— = 2Ln 3 o 120°C, 24h ——HolOTf),
75°C, 24h n — \OWOW‘/\o}:‘ ——Se(OT1), - 0,01%
Fig. 1 Preparation af Ln{O TN, from Loy, 2) Acetic acid =30l - 0.1%
Trifla La(OTf); | SmioTh, [ HotoTh, [ YbioTn, [ Yb(oTn,*|  Fig. 4 Reaction achame for the synthesis of PCL o.r ——8ni0Th,
Miasger (Mg | 257,35 | 247,00 | 246,06 | 24974 | 24320 | '\ LIGANDEXCHANGE OI
" oTt ¢
gy OH Tro‘(,\;.a' THO-Mer 4 Hr
Migenae [ME]| 727,39 | 339,10 | 367,36 | 248,50 o] o . -
m""[':‘":""" 26567 | 2133 | 4119 | 000 | 560,10 | 1 COORDINATION & INSERTION
Maftrifia T
o), 899,45 | 856,78 | £09,99 | 786,93 | 76520 T"O*Mg
[mel “ % o & 10 20 2
Maxpltrifiate), 2054 | 249 500 0.00 73.20 o {’u\t\"o} Retantion Time (min)
] . o m [H  Fig. 7GPC elution profile of the obtained polymers
Table. 1 Experimental yields from the synthesis of LofOTf);
2 [MOL%] | My, [ moid | M [ b
*The labelled triflates were synthesised in H,0 u o2 [ /o] | Muws [ imol]
Yb(OTf) 0,1 1575 2077 | 1,32
::: THERMOGRAVIMETRIC  Fig. 5 Proposed mechanism for the REMT-catalyzed ring-opening polymerization of eyelic esters - 0,01 3758 5605 1,49
2 81 SNALEIS Sc(0Ths | SclOTh, | LalOThs | Sm(OT, | Ho(OTh | vororay [ siomn, | | S4OTa 55 3155 | 5108|162
£ 85
g 04 Myrmare, [ME]| 2,16 8,62 10,27 10,47 10,73 10,87 7.30 Ho(OTf), 0,1 4555 8218 1,80
H B Sn(OTH), 0,1 5251 9618 | 1,83
2 & ——————— snom, ey, 8] 5,00 2,00 2,00 2,00 2,00 2,00 2,00 La(OTh, o1 n . .
5 5 r
% 5
§ i PowsuITRC| g, 0,10 0,10 0,10 0,10 0,10 010 Sm|CT), 0] - - -
£ 2 Lajo™H [%] Tabie 3 of the obtained polymers
E. 104 \r:(m‘v)4 Mygarme), 1315 5.26 5.26 5.26 526 5.26 5.26 Na polymers ware produced whan La{OTf); or Sm(OTf);
=] oo [mgl ' - . - ' B - were used. Under the tested reaction conditions the
157 SclOTl), catalysts may not have provided sufficient Lewis-acid
i - . . , Vitstuensy, [M1| 5,00 2,00 2,00 2,00 2,00 2,00 2,00 activity topromote the ROP of e-Caprolactone. The larger
e b0 o . (ool bt v ionic radii and the lower charge densities of La® and
Sampla Temparaturs (C) LAbEiiy 11,18 4,75 4,75 4,75 4,75 4,75 4,75 Smi* might have attributed to their inactivity.
[mL]
Fig. 2 TGA curves of the synthesizad REMTs snd Sn{OTI)
i MeplPCL), | 5 gy 1,66 0,00 0,00 171 0,62 1,66 "H NMR SPECTRUM OF PCL b
All of the examined rare-garth metal triflates can be m o]
quantatively dehydrated in vacuo at temperatures above | Ma{PCL), [ 501 2,00 2,00 2,00 2,00 2,00 2,00 0\_/9\ b b i
200"C. Thermal decomposition does not oceur until well Nexp(PCL), I 4 0 E dd H
above above 400°C [ 50,78 82,80 0,00 0,00 85,65 31,00 82,80
Table 2 Yields from the REMT-catalyzed ring-opening polymerization of e-Caprolactone d+g a
c
a
d+HOD
(] c
MeO. -~
4 OH
d
e+d f
b+c n W 0w 4 pem.
Purification of Sn{OTf), Fig 81HNMR sp‘emlum of PCL
—
IR SPECTRUM OF PCL
IR SPECTRUM OF Yb(OTf), W5 4n 47 48 45 48 43 47 41 46 33 18 37 18 13 34 23 32 pem
110 [l Post-polymarization probas L
100 Fig & 'H NMR spectrum of the initiator 2-methoxyethancl
-y CONCLUSION 0 i
. 80 Various rare-sarth metal triflates were successfully synthesised, purified and characterized . i
£ 70 in this study. Their potential as Lewis-acid catalysts for the ring-opening polymerization of £
] e-caprolactone was evaluated utilizing spectroscoping and chromatographic technigues. gheu
; & Polycaprolactone was obtained in relatively good yields, but not all catalysts gave &
E s satisfactory dispersitias, 'E w
; a0 ‘Whilst good substitutes to conventional Lewis acids, such as BF,, AlCL, TiCL,, FeBr, ete., B
Fx their activity tends to be strongly dependent on the reaction conditions impased. Se{OTf); =
proved to have the most effect having the greatest ion of 20
=J and overall. '
10 Differences in Lewis acidity, ionic radius, coordination environment and catalyst hydration may
0 . . . = all affect monomer activation and polymer growth. Further work should focus on optimizi o v T =) 1
. . 4000 000 2000 000 0

1400 1200 80 400 catalyst preparation, drying procedures and polymerization parameters to improve catalytic

efficiency and control over polymer properties. Wavenumber (o)

Wavenumber (em™)
Fig. 31R spectrum of ¥o(OT); Fig. 91R spectrum of PCL
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HocuUTenu Ha roctaumavH B

INSTITUTE of
ROLYMER
Hus liényesal, Epux Jumumpos!, leopru psHuapos’, AeHuya Momekosa?, Anyo 3apes?, UnuaHa MoHkosa®,
AnekcaHasp Popuc?, CmaHucnas PaHrenos’ Hamanus ToH4yeBa-MoH4esa’

" Unemumym no nonumepu, BvArapcka akageMun Ha HayKume *Kamegpa no papmakor+osus, GapmayesmuyeH b

yHUBEpCUMEM
‘ameApa No MexHoNoIUA Ha nexkapecmeama u 6uopapmayus, Papmayesmuder ¢

bD N0 NONUMEPHU U BBINEPOAHU Mamepu.
dakynmem, Meauyu yHUBepcumem

Nonwa

A6cTpakT:

H KBbM TBAHETO U OXapaK Ha HOBM CBNONWMMEPHM CUCTEMU Ha
wocraumaun B (Justacidin B) (®urypa 1). OcHoBHa Uen Ha e Ha orp:

nopobpABaHe Ha HEroBuA Baxa cun cepwa ot c P! (4F 8K, 3F- BK n 4F-3K) (durypa 2 u Tabnuua 1). BnocneacTeue, 4pes Metoaa
Ha HaHoyTasBawe, Baxa y H; MEPHK p: “n B no. muuenn (Gurypa 3 w Tabnuua 3). Mony Tenn 6axa 7

oxapakTepuaupaHv ypes DLS, NTA u AFM aHanuan, kaTo peayntatute n 0 Ha UM CbC coep ¢! WA U TACHO pasr no pasmep (durypa 4 u 6).
WacnegsanuaTta Ha in vitro KO! npodun Ha Ha aKTMBHOTO BelecTso oT muuenute (Purypa 5). BuonornyHata ouexka, npoeegeHa ypes MTT Tect,

AEMOHCTPUP: Ha Muuenu (durypa 7 v Tabnuua 5). Mony4enute peayntatu ye TEHUTE CBN! P! cucTeMm
p TUBHM Ha Bc MYHN

H) W NOAMINWLMAON 33 AOCTABAHE Ha
XapakTep Ha aKTMBHOTO BELECTBO, KaKTo U

= 255 Sok

=260 gmol”, mn-.mm
R /\[ 1—-«:«.—3—0—{7(\/%

n»ﬁ—)—ouo

®urypa 1. CxeMBTMUHO NPEACTABAHE HA CHHTE3A Ha
tocTaymauH B.

(4F-8K, 3F-8K, 4F-3K).

TaGnuua 1. Cucrae u M xp Tabnuua 3. upea "
Ha (CMC) Ha amMdudunHy
"

Ha (DLS # ELS), Ha HeHaTOBBPEHM W HATOBAPEHK C
1oCTauMaKH B noniuMepHn Muleni.

Cumsmmus

~
Cacran

Igmot')
RICLPOIEECE s 40,100

sacanins | pCUPOIOIk

Susaoann,

RICUPOIEECE Nl

= S 2 161038 0126 | ase0s | mssn
ROCUPOLACId -+ (S

RICLPOEE il

s

280000 | 218081 0087 | 230122 9000008 | 22 amese | 9nsan
RICLVPOMAGT

1082 e wrav
®urypa 3. CxeMa 33 NPUTOTEAHE HA HEHATORAREHH

(blank) u HaToeapeku (loaded) NONMMEPHA MULENA.

1eas 0254000 | 98004067 usse

T oo

ser o Woaar e 1410
b | Stamiard cmasben (e 30
i GCarcmbusor: 431 + 0 purtebeairl
200 | e ncha 13987
| Lo wmnterh s 438
tano’{
1000’ {
3 100 13 0 B0 300 B 4 4 26 asiin}
0, o) ]
004

PSPy e 4F-8K - naToBapEHM

100 200 300 400 800

4F-3K - HaTOBapeHN
0, (nm)

Durypa 4. Paanpenenesus no xapoarHaMuueH auameTsp (D,) Ha HeHatosapeHn (blank) u HaToBapeHn
(loaded) ¢ B mMuuensi upes

A ceeTnUHa
(DLS, by intensity) W onpegensHe Wa pasMepu (by number) W KOHUEHTPAUMA HA UBCTMLMTE upe3
Ha TAXHOTO (NTA = Nanoparticle Tracking Analysis) -

%0 70 130 2 350 30 Bo 403 40 %0
0, (o)

3F-8K -HaToBapeHn
0
Siza fom)

Tabnuua 5. Exanedextianyt KoHuerTpauM (IC.p).

—
=]
(=1

~v— 3F-8K:JustaB

1C,, (ug/mL)
ooTaumMANK B 3F-8K AF.BK

®
=]

-

Toos 010 015 020 0lo 015 020
polymer (mg/mL) polymer (mg/mL)

1|14E

S
(=]

661411 [187427

HL-60 —— dstacidin 8 o= Jiistacktin B

— ] 2 scdin
Height Sensor 500.0 nm e by - SFECALE
- 4F AataB
DEeypney

Justacidin B release (%)
~
o
Viable cells (%)
8 38 8

= ®urypa 6. ADM MUKPOrPadUM Ha HATOBEPEHK C
Time (h)
10CTALMANH B MULENHI HEHOUBCTILM.

~
o B

®urypa 5. Mpoduna Ha ocaoboxaasane Ha
Bor e

)

0 15 20
npu 37 °C. Justacidin B (ug/mL)

B Bupxy HL-60 1 CCL-1 KneTki.
BnaropapHocTH: AT T INFRAMAT (Hawwo . ¢ E 2025 r., puHaHCHDE
Hayxata Ha BunrapuA. B HECTORLLO E 3 y ypa p CKBTS HALWMOHANHE METHE KApTa 38

HIETO W
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Paspa6oTBaH

XapakTepuanpaHe Ha NoIMMepPHU

MULLeNI1 Ha OCHOBA aHa UMHaMunn-pyHKLMOHaNN3NpaHu
noJinMepu Kato HocuTesin Ha HOctuunouH B

7 fenvesa’, eHuya Momekoea?, MeHa Anekcueea?, Bukmopus Enunyeea’, Pada Hedenvesa®, Anuo 3apee®, Unuara Monkosa®,
Hamanus Tonvyesa-Mon4esa*

"Hecmumym no nonumepu, Bearapcka akagemus Ha Haykume (BAH)
2 Kameapa no mexHonorua Ha nekapcmaama u 6uopapmayus,
®PapmayesmuyeH pakynmem, MeguUuHcKu yHusepcumem

Kameapa no ¢papmakonorus, papmakomepanua u MoKc
®PapmayesmuyeH pakynmem, MeaguyUHCKU
‘Kamegpa no ¢papmakorHo3us, @PapmayesmuyeH pak

IKONIOruA,
1usepcumem-Cogus
mem,

MeguyuHcku yHusepcumem-Cogua

A6cTpakT:

tOcTnumant B (Justacidin B) e 6uonornyHo aktueeH apunHadpTanmHOB IMrHaH CbC 3HaYUTENEH
TepanesTUyeH noteHuuan. KNMHMYHOTO My npunoxeHue obaye e orpaHWYeHo nopaan
HMUCKaTa My Pa3TBOPUMOCT M CTaBWUNHOCT. B HAcCTOALLOTO M3cneaBaHe ca pa3paboTeHu U
OLEHEHU MONUMEPHW MULENM Ha OCHOBAaTa Ha /IMHEEH UWMHaMWUN-GYHKUMOHANM3npaH
nonAUrNUMAON-NoNu(e-kanponakToH)-6asnpan cbnonumep (PG-PCLcy-PG) ]
Hemoauduumpar covnonumep (PG-PCL-PG) kato HaHoHOcuTenun 3a gocrtaska Ha JB. KakTo
mMoaubuumpaHuTe, Taka n Hemoambuumpauute muuenu opmupart ctabunHu HaHocucTeMu
(<150 nm, HWUCKa NONMAMCNEPCHOCT), NOAXOAALLM 3a CUCTEMHO npunoxenue. Linnamun-
DYHKUMOHaNU3NPaHUTE MULLENW AeMOHCTPUPAT NO-BMCOKa ePEKTUBHOCT Ha eHKancynupaHe B
CpaBHeHMWe C HeMOANPULMPAHUTE CUCTEMU, KKTO U MOBULLEHA CTaBUNHOCT 3a NepuoA OT ABa
Meceua. MacneasaHvata Ha ocBo60oXAaBaHETo Ha NekapcTBOTO nokassaT HamaneH ,burst”
edpekT (NbpBOHaYanHoO yaapHo oceoboXaaBaHe) U NO-KOHTPONUPAH NPOGUN Ha YABMKEHO
0CBO6OX, npu u oauduumpanute mMuuenu. In  vitro aHanuaute 3a
LUMTOTOKCUYHOCT MOKa3BaT 3HA4MTENHO MOBULLEHA aHTUNponudepaTMBHa akTMBHOCT CpeLly
neskemMuyHu knetkn HL-60 (IC,, = 3,65 pg/mL) B cpasHeHue cbe csoboaHua JB (IC,, = 6,65
pg/mL) n Hemoanduumpanute muuenm (IC;, = 9,14 pg/mL), kaTo ChbleBpeMeHHo ce 3anasea
HUCKa TOKCUYHOCT KbM HOPManHu knetku. MonyyeHute peayntatm noaveprasat noteHunana
Ha uMHaMUN-GYHKLUVMOHaNU3UpaHuTe MuLenu kato obeulasaula nnathpopma 3a NosULIaBaHe
Ha TepaneBTUYHaTa eGeKTUBHOCT Ha XMAPOPO6HU NekapcTBeHu CbeanHeHns [1].

Cinnamy grafts

AN,
o—/
1

®Qurypa 1.

CTpyKTypa Ha O«

PG-b-PPO
D ——

Cynnamyl grafis

PARARARVMNALS R AN

PCL Cynnamyl grafts

([PGis-block-PPO-block-[PICyCL)=co-(CL)ol-block-PPO-block-PGigs]

®Durypa 2. CxeMatnuHo

Ha ypata Ha
6noKkoB-CcbNoNUMeEp.

x PG-PCL PG
Ta6nuua 1. Cucras, "
PG5PPO . p
1 N~ —_— wa (CMC) Ha 6noxosu
NT ¥y —0 e H N 2 .
i —
: PGyy-bock-PPO,-black {P(CYCLY-co(CL iy Hblock PPO, ot PG
HC v a {P(CYCL)-co-(CL), lock-PGys] o ‘ S ] one
ru.—gi—n‘}\'l/\/\(" e G "’" @moty "M (gt
"o »> PG-PCL-PG |
on
HC PG-b-PPO
R u.r—)—uu. ol PG -block-PCLyg-block-PGy; PG-PCL-PG | 11,000 1.8 0.10
HC’ HC
PGk (PCLylock- P -block-PPO,- 0o~
e APCL) PGyy-block-PPO,-block-[P(CyCL),-co- PopeL PG | 1920 s S5

®urypa 3. C:

Wa cuHTesa Ha " Gnokosu "
hydrophilic part
s DLS
PG-h-PPO w2, H "LZLE
ARl > CMC G X PosOL PG
PR AN rvvs o S 100 I ~—— blank
<oMe 7 l":;: o0} loeced
pCl o) § $ 3
hydrophabic part H 1 ‘
a0
icelle loaded
AMPHIPHILIC COPOLYMER blank micelle micelle 2]

disolved in
methanol 2 mg/mi

y

methanol evaporation

o 100 200 300 400 500

with or whithout ©, (nm)

agucous medium
T=25°

Q@ hydrophobic drug

NTA

o~ PG-PCL, PG honsed mecaben

1o 1 Mo gy 1505

Z | e

£ 1.0x10" s -

2 o 1
el

Foone] \‘ <

§ 6onic’

: |

£4omc |

Lol ||

(CL)yol-block-PPO,-block-PGy,

PG-PCLcy-PG/IOcTaumauH B HatoBapemy muLeny.

0 200 400 600 800 1000
Size (nem)

®urypa 5. Pasnpeaenenus o xwapoauHamden auaversp (Dy) wa wewatosapewn (blank) u warosapenn (loaded) ¢ KOcTaumann B

muuenu, upes i Wa ceetnuma (DLS, by intensity) w onpepenawe Wa pasmepw (by number) u
KOHUEHTPALWA Ha HACTHLMTE Ype3 Ha TAXHOTO (NTA= icle Tracking Analysis)
self-assembly
Ta6nuua 2. upes " AiBake Ha
Ourypa 4. CxeMa 3a NPUTOTBAHE Ha (blank) u (loaded) P! (DLS M ELS), Ha " (o] Muuenu.
MWLENW YPe3 HaHoyTaRBaHe.
B MOMeHTa Ha npuroTeAHe |
Npo6a
Paamep (nm) PDI Z-novexuuan (mv) EE (%)
100 PG-PCL-PG blank 104217 0.12+0.01 -
——PGPLCEY-PG
P e s PG-PCL-PG:Justacidin B 108+3.5 0.116£0.03 -3.92+0.95 97.5
b PG-PCLcy-PG blank 120+2 0.096 +0.02 -5.90+1.23 E
Y ®urypa 6. Npoduni Ha 0cBOGOXAABANE HA PG-PCLOY-
E 0 Bor 8 141435 0.124+0.05 -6.18+0.81 99.5+1.81
< a0 Ha 24 hnpu 37 °C. PG:Justacidin B
3
3 1 ~ Cnen2meceua Ha crxpanenne
3% PG-PCL-PG:Justacidin B 108:25 0.125:0.02 -412£0.95 87.821.95
—— PG-PCLc
% 3 4 & & 2 % 140435 0.1410.01 -6.48+0.81 98.5:2.3
PG:Justacidin B
Time (h)
50 Tabuua 3. EKBUEPRKTHBHM KOHUEHTPALMM (ICy,).
100 HL-60 e HL60  —elustuciin® 100 f_ ceL-1 ] CCL1 —e—lustaiding
™ 100 DT — 100 | - PG PCLeyPG Nt 1Cys (ng/mL)
29501 g | —a PGPCLPGusHD §8°' F = - PGPCL PGSR
5=l 2% Zeol 27 S | e PG-  PG-PCL-
ERY 1] 2 8 o) mwnn | Justicidin| oo © | PGPCL- | oL
2.1 2 £ 40! —-PGPCLyPG 3 | R | B PG:JustB ¥
G fegt | 2 a0 2" ——-PGPCLPG 2 a0 PG:JustB empty empty
2 | —rerane L 2 | |
| SoPGPCLPG 20! Bl 1885+ | 19.45+
| | | EEIE 1005+ | 1945 N.D. N.D. N.D.
o ol B 15 2.7
000 005 010 015 020 0 5 10 15 20 000 005 010 015 020 o s 5 20 IR 665+ | 365+
polymer {mg/ml) Justacidin B (ug/mL) polymer (mg/ml) Justacidin B (ug/mL) HL-60 '1 1 X ‘ 05- 9.14+2.7 N.D. N.D.
durypa 7. L wa csoboge u B w Muuenn B 8bpxy HL-60 1 CCL-1 KneTku. = .

BnaroaapHocTi: ABTOpUTE M3Ka3BaT 6naroaapHOCT 3a GuHaHcosaTa noakpena Ha npoekt INFRAMAT (Hauvwonanta meTHa KapTa 3a HayuHa uHdpacTpyxrypa) no aorosop [101-322/30.11.2023 r., duHaHCHPaH 0T MUHMCTEPCTBOTO Ha 06Pa30BaHNETO U
HaykaTa Ha BRArapuA. B HACTOALLOTO M3CNEABAHE @ U3NON3BAHA HAYHHE anapaTypa Ha PasnpeeneHara uacneaosatencka undpactpyktypa INFRAMAT, wact or BbArapckata HaLMOHANHE NETHA KAPTA 33 MICNEAOBATENCKN MHBPACTRYKTYPM, NOAKPENEHa

0T MUHUCTEPCTBOTO Ha 0BPA3I0BEHMETO U HayKaTa.

[1] Advancing justicidin B delivery by cinnamyl-functionalized palymeric micelles (2026), Pharmacia (in press)
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Hybrid materials based on sulfonated Polyaniline
with plant-mediated synthesized TiO,: preliminary
antimicrobial study

Stephan Engibarov’!, Virginia Spasova', Irina Lazarkevich' ,Silvia Dimova?, Hristo Penchev?, Petya Todorova®, Katerina Zaharieva® , Irina
Stambolova*
! Stephan Angeloff Institute of Microbiology, BAS, “Acad. G. Bonchev™ Str., bl. 26, Sofia, Bulgaria
2 Institute of Polymers, BAS, “Acad. G. Bonchev™ Str., bl. 1034, Sofia, Bulgaria
*Institute of Mineralogy and Crystallography “Acad. I. Kostov”, BAS, “Acad. G. Bonchev” Str., bl. 107, Sofia, Bulgaria
* Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences, “Acad. G. Bonchev” St., bl. 11, Sofia, Bulgaria

Introduction

The combination of sulfonated Polyaniline (s-PANI) with plant- . 3 3
mediated ("green") synthesized TiO, nanoparticles produces a UV/Visible light— .}
synergistic, eco-friendly hybrid material. Preliminary antimicrobial H,O, /2’ i g
studies indicate enhanced pathogen inhibition due to the electrostatic \ gi?
interaction of the polymer with bacterial cell walls and the photocatalytic SRS
generation of reactive oxygen species (ROS). Our research aims to e

3 s s q 5 i Memmbrane damage
investigate the antimicrobial properties of a newly synthesized Fipid peroxidation

sulfonated PANIT material, pure and in combination with TiO,. Protein oxidation
DNA damage

Test microorgansims:
- ‘ ‘ Scheme 1. TiO, NPs (nanoparticles) possess
S @ @ @ . = v Ay a photocatalytic activity under UV light, expressed
Goctoncives  Symergatic

e | Bcicibal o o ot i by production of reactive oxygen species (ROS).
nd fung
Materials and Methods
In the study following were used: Antimicrobial activity
* TiO, nanoparticles were obtained by Mentha spicata leaves — mediated
15

of formic acid/K2S208 reaction media. b

green approach combined with hydrothermal treatment. ™ ‘ 15mn | %ma
* s-PANI was synthesized by aniline oxidative polymerization with the use |+ = F=S - A=
(S

>
4 R 7 Standardized bacterial PANUTIO, or Mixture Samples (50 L) Incubation
SULFONATED POLYANILINE (sPANI) : ‘ A \ ; ﬂmﬂ ”P:' powder l;":‘l:u‘ 2t10,20, 30 min 24h,37°C
H -1x suspension i
% by H 3\&} \\j k 4 Py spreadonMHA  CFU counting

oy o4 AR NN SIS 110} 10 N PABIANCY The photocatalytic antibacterial activity of the materials was carried out

hydrochioride) according to Kordsi et al. (2020). Standardized bacterial suspensions of ~ 1 x 106

CFU/mL were mixed 1:1 with 10 mg/mL PANI/ TiO, or PANI powder saline

* Mueler Hinton Broth (MHB) and Mueler Hinton Agar (MHA) suspension (final concentration of 5 mg/mL). The mixtures were incubated for 15
(HiMedia) were used for the preparation of standardized bacterial min statically and then placed on a magnetic stirrer for 30 min. Samples of 50 uL
suspensions and the cell number counting. Escherichia coli ATCC were taken at certain time intervals (10, 20, 30 min of stirring) and spread over

25922 and Bacillus subtilis ATCC 6633 were used as test agar plates. The results were read by CFU (colony forming units) counting after
microorganisms. 24 h cultivation at 37°C.

Results and discussions

Effect of irradiation == = e

potssiai Despite  the proven the
antimicrobial of the three
samples MIC and MBC were

the determined only for s-PANI

U Mic
1.25 mg/ml

crum

Due to the well-known photocatalytic activity of TiO,, we initially tested
the s-PANI TiO, 10 powder under UV light irradiation against B. subtilis
(Gram +) and E. coli (Gram -). We observed a significant decrease in the

B) e o 20min

Based on these results, we tested whether the PANI materials
themselves have antimicrobial activity (Figure 2). Therefore, we
compared the antibacterial effect of the newly synthesized sPANI-0, nigh

numhf:r of live ccll‘s ln.b(.)th bacteria even after the Stfmc phase of ic the s-PANI TiO, 10 composite, and the commercial PANLHCI. We PANKO PANITIO, 10
experiment, before irradiation (from 1 x 106 to 1 x 105 CFU/mL). During £ o i A s 2 pH=4 facidic) PANLHCI
£y ¥ % found that all materials have significant antimicrobial activity, with pH =7 (noutra)
the stirring phase, a sharp decrease in the number of live cells occurred, 5 » S
g 2 the strongest effect demonstrated by PANLHCI. The effect of the H @)
reaching 40-50 CFU/mL for 30 min. However, contrary to our K7 i i po Al b
. s . other two substances was similar, but after 30 minutes of stirring, LBdeE soe By
expectations, no stronger antimicrobial effect was detected upon UV = 3 conditions (RMDA) dynamic conditons
that of the composite was the most pronounced. (stiring)

irradiation in either test strain.

Conclusions: A new type of partially sulfonated amphiphilic poly(aniline) was synthesized with the use of pure formic acid/K,S,04 reaction media in pure
form or in the presence of green synthesized TiO, NPs in order to prepare composite. After neutralization with ammonia solution the corresponding sulfo-ammonium salt
of s-PANI and s-PANI/TiO, were isolated in the form of fine powders. The obtained sPANI materials as well as commercial PANI.HCI were tested and showed profound
antimicrobial activity towards two bacterial strains in both UV-illuminated and in dark stage. Curiously, after 30 minutes of stirring, the biocidal effect of the s-PANI/TiO,
composite was the most pronounced.
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INSTITUTE COLLOIDAL NANOPARTICLES FOR OPTICAL SENSING APPLICATIONS

BULGARIAN ACADEMY OF SCIENGES

S. Bozhilova', M. Alexandrova', K. Lazarova?, T. Babeva?, D. Christova'

Tinstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., bl. 103-A, 1113 Sofia, Bulgaria
M ‘%M I 2 Institute of Optical Materials and Technologies “Acad. J. Malinowski”, Bulgarian Academy of Sciences, Sofia, Bulgaria

Introduction

Poly(vinyl alcohol) (PVA) is a synthetic hydrophilic polymer exhibiting good mechanical and thermal properties, together with excellent film-forming ability and high optical transparency, low
toxicity and biocompatibility. It is soluble in water and dimethylsulfoxide, slightly soluble in ethanol and insoluble in most of the other organic solvents. PVA-based copolymers of diverse
macromolecular architectures can provide sustainable alternatives to some conventional polymers used as optical sensors.

Polymer colloids are attractive materials with versatile properties and multiple innovative applications. Their use in various industrial and academic research and development fields ranging
from biomedical applications such as medical diagnostics and therapeutics, cosmetics, and personal care to coatings, adhesives, energy storage, etc., is increasingly growing.

Amphiphilic graft copolymers comprising poly(vinyl alcohol) (PVA) main chain and polyacrylate side chains suitable for thin film applications were designed, synthesized and characterized.
PVA was chosen as a hydrophilic water-soluble polymer well known for its remarkable mechanical and physical properties, excellent film-forming ability, and good adhesion to a variety of
surfaces. As a hydrophobic constituent, two acrylic polymers were selected, namely poly(methyl acrylate) (PMA) and poly(methyl methacrylate) (PMMA) which properties differ significantly. A
grafting reaction took place in an aqueous solution and the film-forming properties of the in situ generated copolymer agueous dispersions were evaluated.

The aqueous dispersions of poly(vinyl alcohol-g-methyl acrylate) (PVA-g-MA) of a different copolymer composition were tested as environmentally relevant materials for the preparation of thin
films with acetone-sensing properties.

Results

EymaslslofiE opolnagigUesis Grafting reaction conditions and characterization of the obtained colloidal nanoparticles

Dispersions
Sample Reaction Conditions (®! Grafted Monomer

Code Mole Fraction
Grafted Concentration Mole CAN Yield in Copolymer
Monomer [moliL] Fraction [moliL] x 103 [%] Composition )

cP1 MA 0.35 | 050 3.0 92.6 0.60

cPz2 | mMa 0.35 | 050 45 818 0.61

cP3 MA 0.70 0.67 45 89.1 0.74

CP4 MA 0.35 0.50 2.0 95.4 0.61

| cP5 | MmA 0.35 0.50 9.0 75.1 0.52

| CP6 | MMA 0.18 | 025 9.0 80.3 0.37

(a) Redox polymerization in aqueous solution using ammonium cerium(IV) nitrate (CAN) as initiator, [PVA] = 15.0 g/L, 35 °C,
under argon,; (b) calculated from 'H NMR spectra;

" | Sample | Mole Fraction | Concentration Dy Dispersity
| DLS measurements ! e of MA ) {om]
'H NMR spectra of (a) CP1; and (b) CP5. 5 70 0.043
) - OCP1 mCP2  wCP3  ecCP4 | )
@ 599 i 3 T - 1 69 0.067
. - g . 0.5 66 0.086
» e <
NILL N . 5 71 0.103
7 3 (52 o 1 70 0.077
1 2 E ” ; ) 0.5 68 0.109
|2 2 H 5 82 0.117
< 3 1 | 2 CP3 0.74 1 86 0.069
60
] 1 2z 1 4 5 0.5 83 0.075
‘ Concentration [giL] 5 72 0.101
I B o Dependence of particle CP4 0.61 1 73 0.067
i hydrodynamic diameters (D)
L T on the copolymer concentrati 0.5 66 0.132
(b) i1 113 . b
| % \J< % Bright field TEM micrographs
Ve me @ 200 e § i of CP2 (a +c ) and CP4 (d + f)
: . F n at different magnifications:
L 3 | : .‘ (20,000 (a, d), 40,000 (b, e),
e ! and 100,000% (c, f)).
I |
| ILA
| v
200 m 200 rm
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Synthesis and properties of poly(sulfobetaine methacrylate) ionogels

Nikolay Petrov?, Konstans Ruseva?, Elena Vasileva?, Denis Vasilev?

1Sofia University “St. Kliment Ohridski”, Laboratory on Structure and Properties of Polymers, Faculty of Chemistry and Pharmacy,, Sofia, Bulgaria
2Bulgarian Academy of Sciences - Institute of Electrochemistry and Energy Systems, Sofia, Bulgaria

1. Introduction

Polymer iongels (IG) are soft materials with remarkable properties that recently gained considerable attention in many fields such as flexible electrochemical devices, ion-
conductive materials, medical devices, and drug delivery systems. They consist of poorly volatile ionic liquid immobilized in a polymer network and therefore possess a bi-phase
liquid-solid structure. The key properties of IG are excellent mechanical strength, high thermal and electrochemical stability, high ionic conductivity, favorable capacitive and
resistive behavior, nonflammability, and nonvolatility. Their physicochemical properties can be easily tuned through the choice of ionic liquid or polymer. Polysulfobetaine (PSB)
is a biocompatible zwitterionic polymer with excellent antifouling properties that can prevent the formation of bacterial films on its surface. Moreover, it is a thermo- and salt-
responsive polymer, i.e. it reversibly changes its size upon temperature increase or in the presence of electrolytes in the surrounding medium

2. Objectives
The aim of the present study is to obtain PSB ionogels via in situ UV-initiated polymerization of sulfobetaine methacrylate (SB) monomer using poly(ethylene glycol) diacrylate
(PEGDA) as crosslinking agent in the ionic liquid 1-butyl-3-methylimidazolium chloride (BMIM) in order to further investigate their potential in biomedicine as medical devices and
drug delivery systems. Fourier Transform Infrared Spectroscopy (FTIR) was used to study the interactions between the SB monomer and the ionic liquid BMIM. The thermal and
electrochemical properties, including ionic conductivity, capacitive and resistive behavior, of the newly synthesized ionogels were investigated via differential scanning
calorimetry (DSC) and electrochemical measurements.

on Synthesis of poly(sulfobetaine methacrylate) ionogels ===
U 3 O » =
N = fo) ‘
Cl (o) CH. CHg o 1 w.% (HPK) 1-hydroxycyclohexyl phenyl ketone
(\*l\/?\/\/CHg + HZCM \/‘]\OJJ\? ? o HSC\H)J\O/\N:_/Xﬁ_O- [ uVirradiation at 365 nm for 1 h.’>
¥ o " CH, o

CHs
y% (BMIM) 1-Butyl-3-methylimidazolium 1 wt.% (PEGDA) - poly(ethylene glycol) diacrylate X wt. % (SBMA) - sulfobetaine methacrylate
chloride

Composition of the synthesized PSB ionogels

Designation of PSBMA ionogel | Concentration of SBMA monomer Concentration of BMIM Cl ionic
wt. %] liquid [wt. %]

10PSBMA-1PEGDA 10 88
20PSBMA-1PEGDA 20 78
30PSBMA-1PEGDA 30 68
50PSBMA-1PEGDA 50 48
3. Characterization of ionogels
Differential scanning calorimetry (DSC) Fourier form infrared Feon
’_\%ﬂ spectroscopy (FTIR)
“ ” —— s cl
i SBMA mowomep: |
2 s 3¢ dry PSB.PEGDA -50, symmetric stretching at 1035 cm |
S0, asymmetric stretching at 1175 cm ' ke 1§59
ke ¢ £ fom '
BMIM+ Cl-: ;’ B
= - C=N* (imidazolium ring) stretching at 1559 ¢m' 5
o [
z © 10PS8-1PEGOA s
B 20058-1PEGOA a o E‘
3 220, /”\ @ a e -
I © o 0 | — 20PSB-1PEGDA
o
= - e
- e : w w - o
———— e sopss pecoa HE ot Okb O
“ %_- =~ ke b
1TRT \ & ] 165 m
% 3 % £ % z 5 /,,/ I P O P PR OV . |
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Graph 1: DSC curves of the PSB ionogels obtained via in situ UV initiated polymerization using BMIM and PEGDA Wavenumber (cm")
The ionogel (the ionic liquid polymer matrix) Pl ; do not Graph 2: FTIR spectras of the PSB ionogels obtained via in sit UV initiated
correspond or melting. They are irely to the desorption of moisture absorbed from the air. polymerization using BMIM and PEGDA.
Electrochemical properties
Graph 3,4: Electrochemical impedance spectroscopy (EIS) curves of the four obtained PSB ionogels synthesized via in situ UV-initiated polymerization using BMIM and PEGDA. Graph 5: Specific ionic conductivity of the four obtained PSB ionogels
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- More negative phase angle -> stronger capacitive behavior
- The lower concentration of ionic liquid at 50% SBMA accounts for the smoother transition.
- 50% and 30% SBMA - more pronounced resistive behavior

- Impedance decreases with frequency for all hydrogels;
- Increasing the SBMA content (50%) leads to a significant increase in impedance due to
restricted ionic mobility and decreased IL concentration.

- Direct proportionality of conductivity to lonic liguid content

& 4. Conclusions: FTIR spectroscopy confirms the efficient entrapment of the ionic liquid within the gel via strong electrostatic interactions between the sulfo groups of the
- poly(SBMA) network and the [BMIM+] cations, while DSC analysis demonstrates high thermal stability of the ionogels over a wide temperature range without phase
transitions. Decreasing the SBMA concentration and correspondingly increasing [BMIM+][Cl-] lead to a progressive increase in ionic conductivity from 3.4 to 15.7 mS/cm?
3 '&a-;o the increased number of free charge carriers.
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