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IMPACT OF CE/ZR RATIO IN THE NANOSTRUCTURED CERIA AND ZIRCONIA COMPOSITE
SELECTIVE SADSORPTION
Gloria Issg Martin Kormunda, Oyundari Tumurbaatay Agnes SzegeégDaniela Kovacheta
Daniela Karashano¥and Margarita Popova
Lnstitute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences,
1113 Sofia, Bulgaria
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PREPARATION, CHARACTERIZATION, AND IN VITRO EVALUATION OF ELECTROSPUN QL
LOADED PLA AND PLA/POLYETHYLENE GLYCOL FIBERS

Nasko Nachév?, Nikoleta Stoyanov&, Ani Georgieva Reneta ToshkovaMariya Spasové
1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad.
Bonchev St, Bl. 103A, 1113 Sofia, Bulgaria
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DESIGN AND SYNTHESIS OF CBRIUEH POLYCARBONATES AS ADVANCED DRUG DELIVEI
SYSTEMS
Krum Aleksandrg\Erik Dimitrov, Stanislav Rangelov
Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., blacB®93
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ANTIMICROBIAL MULTIFUNCTIONAL MATERIALS CONTAINING ROSMARINIC ACID AND
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1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad.
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CHITOSAN/HYALURONIC ACID POLYELECTROLYTE-COMREEXLECTROSPUN PLA
MATERIALS FOR TUNABLE RELEASE OF ROSMARINIC ACID
S. KyuchydkD. Paneva M. Ignatovéa, D. Karashanova
LLaboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad.
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CATIONIC POLYMER MICELLES AS DRUG DELIVERY SYSTEMS: EFFECTS OF POLYMER
COMPOSITION

Kremena Yanko¥aRalitsa VelevaSilvina Zapryanov¥aPetar Petroy, Emi Haladjova

Lnstitute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev street411103
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CHITOSAN/HYALURONATBATED PHB FIBERS LOADED WITH HERBAL EXTRACTS FOR
BIOMEDICAL APPLICATIONS

Ina AnastasovaMilena Ignatovg Nadya Markova Olya Stoilova

1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad.
Bonchev St., Bl. 103A, BG13 Sofia, Bulgaria,

2|nstitute of Microbiology, Bulgarian Academy of Sciences, Acad. G. Bonchev St., BI1263BG
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ENCAPSULATION BACILLUS SUBTIINSCHITOSAN GEL BEADS FORREDIDLY CROP
PROTECTION
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MIXED POLYMERIC MICELLES LOADED WITH BIOACTIVE PLANT EXTRRAQGIS FROM
HELENIUM\NDACHILLEA OCHROLEBGSAANTIBIOFILM AGENTS
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TARGETED DISRUPTION OF PATHOGENIC BIOFILMS USING ADVANCED POLYMERIC MIC
Petya D. Dimitrovia Rumena Stanche¥dveta Uzunov& Jone GonzalésTsvetozara Damyanoya
Martina Ivanovd, Milena Leseva Petya A. Dimitrovva Emi Haladjovia Tsvetelina Paunova
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1Department of general microbiology, The Stephan Angeloff Institute of Microbiology, BAS
2Department of immunology, The Stephan Angeloff Institute of Microbiology, BAS
3Institute of Polymers, Bulgarian Academy of Sciences
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SYNTHESIZED TI102: PRELIMINARY ANTIMICROBIAL STUDY
Stephan EngibardyVirginia Spasovalrina LazarkeviéfSilvia Dimova Hristo Penchéey Petya

Todorova&, Katerina Zaharievalrina Stambolova
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DESIGN AND EVALUATION OF POLY(VINYL ALBASEMD)COLLOIDAL NANOPARTICLES FOR
OPTICAL SENSING APPLICATIONS
S. Bozhilova M. Alexandrovg K. LazarovaT. Babeva D. Christova
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Pa3paborBaHe HA XMUTO3aH-0a3UPaHHU
HAHOYACTHIH KaTO HOCHTEJIH HA BepOacKo3usj
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E. Kuuesa!, JI. Pagesa', A. Ulkonapos!, Y. Kpscresa!, K. Nonuesa!

Bbeenenne

BepGacmam‘r € NpHupoacH cbeuune‘ranouaeu TIIHKO31] € J0KA3aHH aHTHOKCHAAHTHH,
NPOTHBOBBL3NATHTEIHH H HEBPOIIPOTEKTHBHHI cBoiicTBa. Brimousanero my B NOJIMMEPHH HAHOYACTHLIH
npeAcTaBagBa oﬁemasaux TOAX0/1 3a MOBHILABAHEC HA C’l'aGHJ'IHOCm, OCHIyPABAHE HA KOHTPOIMPAHO

0CcBODOK1aBaHE M MIOBHIIIABAHE HA TEpanesTHYHATA eq)emsﬂocr HAd ChEIHHEHHETO.

W3snnuane Ha Bepbacko3ua

HonyanaHe Ha HaTOBApCHH C Bep6acx03|m

XHTO38H-aﬂ6yMHHOBH HacTHIIH
Hamzemuure uactu Ha P tuberosa 6sxa
crOpann ot noze B ceno Knaguuua, o
buarapus, npes oau 2025 .

Tepromauus ¢ J

CH,CI,
= =50 Orerpanssare
MeTason |
= CHCTABKH
‘ ~ < Ver - Bepbaceoses e p— alb - sy H,0 - soss
Jopunsanus s M CImp 1
Bepbackomy |
S Yenemuo 6sxa nosyueHn HAHOYACTHITH OT PHPOJHATE NOJTHMEPH XHTO3aH
g;;":"}’;‘: ,':J"q’s“:;\::‘; n anbymuH (B choTHOIEHNE 1:5) M HATOBAPEHH C PHPOAHOTO ChEAHHEHHE
ion HP-20 1 Sephades
LH-20 BepOACKO3H/I IOCPEICTBOM METO/I Hl @IEKTPOCTATHYHO OMPEKBAHE.
“ O
OxapakTepusupaHe In vitro ocBoOox)1aBane \
| -
Cpenen o aprema: Eextuniiocr C‘;;"" Kopenauuonnn koeduunentn
AMAMETBP, Moammenepenoct " | ua enxancympane,
.y mV % HaTOBApBANE, 5 5
p nopwILK | nopmiLK |\ -
F :
58.87 0.2309 +36.74 923 0675 3 12 | 08070 08898 09540
*pH«1.2 | — ek X

-pH-64 68 08275 09811 0.9698
Hanouactnuute ca " - 5 U B aBete cpean e nabmogasan

OXapaKTePH3UPAHH C MATBK CPEIeH [ \\ e Bt BRI, D0
pasMep, TACHO PasnpeaeeHue 1o [\ c o KoeduimenT 3a | MOpAIBK, KoeTo

3MEp, MONOKHTENEH A3eTa- [\ HCTEMATA JIEMOHCTPHPA KOHTPOIUPAHO
p > f— 03 i ¢ HabmIoABaHO | NPH APYTH
T A e e ST 5 N ocBobokIaBaHe Ha BepOACKO3M/L B CPEIH ©
: \ pH=1.2 1 pH=6.8 BRIIECTBA, BKIIOYCHH B
HATOBAPBaHE. 3 ’ " ey, an0yMIHOBH YaCTHIH.
Sae
./ % 7 »
3akmo4eHune

Venemno Osxa NOJTYYeHH HAHOYACTHIH OT NPHPOAHUTE MOTHMEPH XHTO3AH H a.|16ymm, KOHMTO MO3BOAABAT BUCOKA CTEICH HA
HATOBapBAHE HA nepﬁacxmun‘ l']onyqenara HAHOCHCTEMA C€ XapaKTepH3Hpa ChC CPE/ICH pa3Mep Ha HaCTHUHTE NOA 100 nm u TpHTEXKABA
TOAXOASALIH (‘)HSHKOXHMH‘!HH XapakTepHCTHKH. Bruousaneto Ha Bep5acxo3mx B HAHOYACTHIH HMA MTOTEHUHA 1 OCHTIYPH

KOHTPOJHPAHO 01B0OOK1aBAHE HA BELIECTBOTO H j1a I101106p" Herosara OHOHAIMYHOCT.



OnTMMMU3MpaHe Ha YC/I0BMATA 3a NOyYaBaHe Ha NEKTUHOBU
HaHOYaCTULUM KaTo naatpopma 3a 1eKapCTBEHO A0CTaBAHe

A. Beaues, K. Nonuea

Karezpa ,,TexHoIOrHs Ha JIeKapCTBEHUTE cpecTBa ¢ Onodapmargis’
®dapmanestuyeH dakynret, MY-Codus, 1000, Codus, bearapus

| BvBeaeHue

HaHopasmepHuTe NeKapcTBO-A0CTaBAWM NEKAPCTBEHM CUCTEMM NPUTEKABAT HEOCNOPUMM NPEAMMCTBA KaTo Bb3MOMHOCT 3a NoBULIaBaHe
Ha pasTBOPUMOCTTA Ha XMAPO¢06HM AKTUBHW BewecTsa, nvo6pnBaHe Ha cTabunHocTTa, OCUIypABaHE HAa KOHTPOAUPAHO ocsoboxaasaHe
W HacoyeHo aocTasaHe. M3non3BaHeTo Ha NPUPOAHKU NoAu3axapuau (Hanpmmep NEKTUH) KAaTo HOCUTENM € aTPaKTUBHA cTparterua nopaau

TAXHATa GMOPEBFPaAMMOCT 1 BruocbBMecTUMOCT .

B "~ ) ' .
‘ MeKTUH Kato Hocuten

Mony4aBaHe Ha HaHOYacTULUUTE

Brxa paspaboTtenu HaHOHaCTUUM OT

Nextin

A Mcaeee . } KOMBMHALUA Ha NEKTUH C APYTH PeareqTH Ypes
Lot b / METOA H3 ENEKTPOCTATUHHO B3aUMOAeNCTENE. &
/ AuTHoKcHaaHTeH / .
edexr { Wwnpoko goctunex ) )
Pearent 1 Pearent2  CvotHOwewme Pasmep, nm -
! | i i D o et
g ~\
Nextun fnyrapangexus 5:1 930.55 N Vs rwoery
MNextuir e i &5 )
Guopasrpagmm, Mextin XuTosan 11 2389.85 =~
HEUMYHOTEHEH, € 1
/ 2 [obpa HICK3 TOKCUYHOCT, Mextun Xutosan 25:1 1779.99 Passupxane
/ Buopasrpagumm P | + — - -
\ Hetokcuuen /[ / \ Nextuk XuTozaH 5:1 28428

NPOM3BOACTEO U
npuTemasa
cobcreena

dapmakonormyna
aKTMBHOCT.

/ Auruarepuanen

Shaxr = Mawacheps

OxapaKTepusnpaHe Ha Noay4eHuUTe HaHo4YacTULM

-
o
-

CpepgeH pasmep, nm PDI ::g::::i :
04 v 4 eramana
3000 + 4 A' ———

HaTosapenm ¢ HapuRrEnm
HanoacTL

MpupogHuAT dnasoHoma
HApUHIEHH NpUTEMaBa
MHOMECTEO H3PMIKONOTUHHI
AKTMBHOCTM, HO Ce XapaKTepu3npa
€ HUCX3 BOAOPAITBOPUMOCT, KOATO
mowe aa ce nopobpu upes
EHKANCYNMPAHETO. AKTUBHOTO
BelecTBo 6e YCNewHo BKINEHO

‘ 26; 045 Y He=
| 42 -
: 02, 0.2 \ 7 Eranonen pastaop
2000 03 { e —
‘ 025
1500 | 2 Baara HaHOAMCNEpcHA
‘ 3 02 - ————
1000 - 015
01 |
500 4
@ |
0 o s ;

P-Alb1:1 P-Alb25:1 P-AbS:1 P-Alb1:1 P-AIb25:1 P-AlbS5:1

d=2838nm
PDI=0.184 [\

O7 pa3paboTeHnTe HaHOHACTHLM C Hal-A06pH Grxa Teau, nony: ot
nexTuK u anBymun. Habniogaeano Ge HapacTeaHe Ha PamMepa C yBeNMYaBaHe Ha

[TRe————
P P rT——r——

HONMHECTBOTO NEKTHH. y: npu cx 11, cpeneH L 8 NeKTHH-anByMaHNHoBUTE
Auamersp 416 nm u PDI=0.291. | HaHouacTuupre (1:1) upes meroa
Ha M3NAPABAHE Ha PAITBOPMUTENA.
3aknodeHne

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.



Impact of Ce/Zr Ratio in the Nanostructured
Ceria and Zirconia Composites on the
selective CO, Adsorption
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Global warming is driven by increasing concentrations of
greenhouse gases, mainly anthropogenic. To eliminate greenhouse
gases, much attention has focused on improving the performance of
CO; capture absorbents. Among the mesoporous materials,
mesoporous oxide-based adsorbents are promising candidates for
CO; capture due to their unique characteristics. The presence of
water in flue gas from thermal power plants is a major problem for
selective CO, separation using adsorbents. Synthesized ceria-
zirconia mixed oxide by the sol-gel technique and established that
the surface area of the mixed oxides was improved by increasing
ceria content, and their thermal stability was increased by the
incorporation of Zr0,. Suguira Masahiro et al. established that the
surface oxygen sites adjacent to the Ce(Ill) favor CO; adsorption
compared to those adjacent to Ce(IV), Zr, or surface hydroxyl sites.
However, CO; adsorption capacity and desorption trends in the
presence of H;0 for metal-oxide adsorbents remained unclear,
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
template-assisted hydrothermal synthesis. The pure CeQ; pure
Zr0;, and Ce-Zr composites with different ratios were studied in
CO; adsorption experiments. Structural, morphological, textural,
and surface features of these materials were studied through the
TEM, XPS, and XRD.
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ce0, 23 24 23
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Figure 1. CO, Table 1.

» RESULT AND DISCUSSION

+ BET analysis reveals that all isotherms are of type IV, with Zr0; and Ce0; exhibiting H3-type behavior, indicating
the presence of slit-like or wedge-shaped pores. The mixed oxides are similar to each other, exhibiting H2-
type hysteresis loops, indicating ink-bottle-like pores. Zr0; exhibited the highest specific surface area and pore
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,.

* 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
obtained from X-ray diffraction.

* 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 Brensted
basic OH groups, while carbonate species form via CO; interaction with Lewis basic 0*" sites. Weakly bound
bicarbonate species disappear at 100°C, while thermally stable mone-, bi-, and polydentate carbonates on
Ceg.47Zrg.33 confirm strong chemisorption on both Lewis and Bransted basic sites. The exclusive formation of
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.

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

* The heat of adsorption was calculated from CO; adsorption isotherms at 0 °C and 25 °C using the Clausius-
Clapeyron equation. They ranged between 25 and 130 kJ/mol. The Ceg.33Zro.s; and Ceg.s7Zrg.33 adsorbents
demonstrated the highest ones (115-128 k]/mol) due to the formation of Ce-0-Zr species.

Ce0,, 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.
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INoruMepHH MHLIETH KaTO JOCTAaBAIIA IUIaTdopMa
3a BDNF npu neyenne Ha HeBpoJaereHe paTUBHHM
3a0onaBaHUA
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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 .
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3abaseHo
ocpo0oKAaABAHE HA
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Hacron LIOTO MpOy4BaHe ¢
¢duHancupano ot Pong Hayunn
Wacneapanus (Jorosop KIT-06-

H73/10-15.12.2023).

HEroBaTa Mo-BUCOKAa CTAOMAHOCT B MHIETHATa CHCTEMa Ca NPEeAnocTaBka 3a NOBHIIaBaAHE Ha
ECPCKTHBHDE'I_I'R Ha TepanyATa. B AOMBAHEHHUE, YCTAHOBEH EE HD',EI'CIE'I:P E(l]ﬂ[{'l' Ha HAaTOBapeHUA NPOTEHH
\ BBPXY ABAr0oCpovHaTa NaMCeMET Ha MHIIKH B YC/IOBHA Ha CKOMOJIAMHH-HHAYLHPaHa JeMEHLIHA. ‘/ /




Preparation, characterization, and in vitro evaluation of electrospun

quercetin-loaded PLA and PLA/polyethylene glycol fibers L POLYMERS

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

UHCTUTYT no

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

1. MHcmumym no nonumepu, bvnzapcka akademusn Ha Haykume, yn. AKaod. . boxvee 6. 103-A, 1113 Cogpus, bonzapus
2. MHcmumym 1o noaumepHu u 8benepodHu mamepuanu, loncka akademus Ha Haykume, M. Cknodoecka-Kiopu 34, 41-819 3abxce, Moawa

BbBeaeHue

leHHaTa TepanuA e NOAX0A, NPU KOWTO Ype3 NOMOLLTA Ha BEKTOPU Ce BbBEXAAT TepaneBTUYHW reHn B AAPATA Ha NaTtoNorU4HO 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
(PEI) e HanoXeH Kato ,3NaTeH CTaHAAPT" NOPaAN BMCOKATA C1 ePEKTUBHOCT Ha TPAHCHEKLMSA, HO CbILEBPEMEHHO € MHOTO TOKCUueH. TOBA Hanara TbPCEHETO Ha APYrv NOAUMEPH, KOUTO
Aa CbyeTaBar eAHOBPEMEHHO BUCOKa E@EKTMBHOCT 3a CbXp: ¥ NpeHocC Ha Tep WUYHUTE reHn u Aa ﬁbAaT BrocsemecTumu.

MoNNOKEa30NMHNTE €a KNac pU, XapaKTepusupalym ce ¢ Aobpe npaseHa GUOCLEMECTUMOCT, NOPaAN KOETO HAMMPAT NPUAOKEHUE B CbBP Ta mea| no
UenTta Ha HactoAwara pabota e Aa ce M3cnensa NOTEHUWANBT Ha HOB 3BE3A0BMAEH NONW(2-eTUA-2-OKCa30MWH)-nonn(2-(3-6yteHunn)-2-okcazonuH] cvnoaumep (I‘IEOKc I’le‘rOKc),
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 ysa ype3 TaTAYHK AcTsmA ¢ n npu Koeto i .
ce obpasysar nc NUTHI v (no. ). ETO 330, BaXHO YCNOBME € W3N0A3BaHUTE NONMMEPU KaTo N
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
HUCKO TOKCHYHA. 3a eKC Gewe H PEI CbC CXO4Ha MONHA MAca ¥ apXUTEKTYpa. = 2
el
yo T T @ BameH 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 z PEI 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 Ocsoboxpaasane Ha [IHK Kucena cpesa.
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Komnnekcoobpasysawara cnocobHoct Ha MEOkc-MByTOKC

CnocobHoctta  Ha
ocBob

MNEOkc-NByTOKe  cvbnonumepa
Bewe u3c Ypes MeToAa Ha ,raceHe” Ha Ra. A
OHK e wm3c a C nomowTa Ha

dnyopecueHumuata wa Barpunoto etmgues Gpomug (EtBr). 5
K
Mpuroteenu Gaxa komnnekcu ¢ AHK (2000 bp) npu pasanuxu AcKCIpan “cymba'r, vomy Konxype(;::loen:: m:a
cvoTHOWeHUs Ha amuHo (N) kvm docdatHn (P) rpynm B
uHTepsana ot 0.5+20. UscnegsanuaT NEOKC-NBYTOKC . 0L STEH CHTS A UHIEHIUTE TS
3 = Ha pnyopecueHumnaTa Ha EtBr. 3abennssa ce, ue NEOkc-

cBno,

TBME  C

oceob e

cunHa Komnnekcoobpasysawa cnocoBHOCT, KowKypupauwia (1BYTOKC MM3 f10-CHAHO H3Pa3EH CNOCOBHOCT A3
Tasun Ha PEL
ocsobomgasa [JHK ot PEI.
Tpan:d)epbr Ha TEHETMYeH MaTepuan A0 UENesuTe KNeTKU
XMAPOAMHaMMHeH pasmep 1 - noteHUMan Ha noAUNNEKCUTe a B yos Ha ™ cpena, Kato

Hanp. DH W #oHHa cuna. 3atosa Gewe u3cneasaHo NOBeAeHUeTo Ha
nonyyYeHMTE NOAMNAEKCM B  Cpeda, Hanogobasawa TasM B

PasmepsT 7] {-noTeHunansT Ha
MONMNAEKCUTE Ca CBLP3aHK CbC cnocobHocTTa
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3aknoueHune

BbNpekn HUCKOTO CbAbPHAHUE Ha aMMHOIPYNK, uacnegsannaT NEOkc-NByTOKe cenonumep e cnocobex aa cebp3sa AHK, ¢
nobpa konongra crabunnoct. C
HanoaobABala BLTPEKNETLYHATA TEYHOCT, W NPOABABAT NOTEHUMan Aa

noKasaTenm c

onpeaenat uscneasanma NEOkc-NByTOKC ct

Brarogapuocr:

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 HayKa

T

MM 3 HaBAM3aT B UENEesuTe KNeTkW. Tean
] Gsaxa
onpes C Ha "
enexTpodopeTuyHo cBeTnopasceisaHe. Mpu
PEl ce HabnopasaT Bapuaummu B pamepa Ha
nonunnekcute (50+250 nm) ¢ u3paseHa 3oHa

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
I XMOPOAMHAMUYHMAT MM pasmep OCTaHa
HenpoMeHeH 8 pamkuTe Ha 1 mecely.

P —

Evd

engonusosomuTe (CMAHO Kuceno pH) v Tasu Ha BbTpekneTbYHaTa
TeyHoct (0.15M Nacl).
Mpu MNEOKc-NByTOKC
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

wTe ce ne Ha

Ha yransaHe npu N/P cvoTHowewnwe 6. Hag D 8 pH. 3a oT TAX, Ha wte ot PEI
cvotHowenne N/P 2, MEOxc-NByTOKC Tosa eep: ce Ab/MKU Ha TO Ha NC

cononumepsT  GOpPMMpPa  Manku  4acTULM KOETO BOAM A0 ynn Ha uTe ur Ha [
(D,~65 nm), ymiiTo pasmep He ce BAuAe OT vm. H; 0 Ha Ha ¢ny UEeHUMATa

Ha GBFDMIIOTO NOKa3sa, ye NPoTU4Ya BTOPHUYHO KDMHAEKCOOEDBSVBBHE.

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

HaHC no. HU YacTMuM, XapaK cec

KanauuTeT U NoKa3ssa cnocobHocT Aa ocsobokaasa HocenuTe [HK monekynn. MonyyenuTe oT Hero noaunnekcyu ca crabunHu s cpeaa,

Tasn B

T B cpeaa, H

ot

KaTto PHa CCTEMA 33 C

Ha M HayxaTa Ha PB.

Te. NOK33BaT, Ye MO OTHOLWEHUE H3 PUSUKOXUMWUYHI

PEI, 3 HUCKOTO ChAbPXAHME Ha AMMHOTPYNW NPeAnoNara Herosarta no-406pa 6MocLEMECTUMOCT. ETO 331110, MOXKEM /13 3aKMI04NM, YE Pe3yNTaTUTe HU
W NPEHOC Ha reHu.

, KOATO @ YacT OT HauMOHaAHaTa MsTHa



Design and Synthesis of Cyclic-Brush Polycarbonates as
Advanced Drug Delivery Systems

INSTITUTE of Krum Aleksandrov, Erik Dimitrov, Stanislav Rangelov
PO LY M E RS Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St.,
block 103-A, BG - 1113 Sofia, Bulgaria
Targeted drug delivery is very important in modern dici ial for imizing th efficacy while minimizing off-target side effects and easing i i r, many p g
h face severe in vivo, such as rapid cls poor stability, and inad cellular uptake. Overcoming these barriers requires highly advanced nanocarrier systems. Cyclic-
brush offer an I solution to this challenge. By grafting dense polymer chains onto a cyclic b 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
lecular “click" ization to the cyclic core. The final, complex brush

polycarbonate cyclic brushes. This contribution details their synthetic pathway, utilizing ring-opening pol; i and

topology is subsequently achieved via highly efficient thiol-ene and azide-alkyne click reactions.
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