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KOMIIO3HTHH KPHOI'E/IOBE OT ATAP H f-ITHEKIOTERKCTPHH KA
CHCTEMA 3A RKOHTPO/ITHPAHO OCBOBOXKITABAHE HA
APHITHIIPA3O.I

Haxoma il N1 ‘
T0O

Cutixa Cmownosa’, Ieopeu JI. Ieopeues?, Pocuya Muxaiinesa®, Bucmpa FKocmosa®, u lemwp .
HMempas™*

! Hucmunym no nonowepy, Brazapexa avadewus Ha Hayxume, v Axad. Teopsu Bowues, 61103, ex. 4, 1113
Coguz, Brazapus

* Kamedpa no apuavonozus, apmaromepanus v moxcuxotosus, Saxymmem no drapvayus, Meduyurcrxu
wyuusepcumen Cogua, ya Jynas 2, 1000 Codur, Brazapus

# Kamedpa ne Texnonosus Ha Aexapomesiume cpademea U Suspapuvayus, Smymmem no dapsmyu,
Medwpmcru yuusepeumem Cogua, yu. Jynas 2, Codua 1000, Feazapua

* Henmup 30 kovnemenntrocm ,, Vemotiuuso ononsomsopRsane Ra GUOPECYPCN U OMAAGLYL Om 1e486HY U
APOMIMHU PACHEHIR 30 UHOSamMUsHY duommusku npodyvimu ™ (EHOPECYPCH BT, 1000 Codgus,
Brrzapus

ApmmenpazoneT (AFRY) e aTHOAYHOC ANTHOCHXOTHYIHC [IeEapcTEC, HIOOMIBAHO 34 JedeHHE HA
pASTHEEHE pascTpoHcTEA HA HACTPOSHHETO, ME3O(peHRI. OHOOMAPHC pPAasCTPOHCTEO, TOMAMO
JeTpecHEHC PascTPoHCTEO, aVTHIEM H cHEApoM Ha Typer ARY HMa 3HATHTEIHH TepaNeETHIEH
OpeTHMCTEA, HO clafara My pPasTBOPHMOCT EBE BEOJA H3HCEEA PaspaloTBaHeTO HA CHCTEMH 3a
JOCTABAHE, HACOUEHH KbM HOZOCPABAHE HA PASTEOPHEMOCTTA H CHOHAMTHIHOCTIA HA AeEapcTEOTO. B
TOBA H3CIENEAHE CA pajpaboTeHH H OXapaKTepHIHPAHH KPHOTEIOEE HAa 0a3aTa Ha JBa OPHPOTHH
mpogyEIa - arap B p-oEEtogexcTpEE (CD) maTo CHCTEMA 33 JOCTaEAHEe HA APHOHOPAZOL.
Kpnorenosere Ofxa DpRIOTESHE 9pes KPHOTEHHO TPETHPAHE HA BOTJHH PasTEOPH HA aTap H EOMILTEEC
or B-CDVARZ, nmocmemeado oT pasdpazzsade. OcHOBHHTE XaApAETEpHCTHEH HA MaTepHATA,
BEMIOTIEAINE J0OHE HAa red pariTed, cTeNeE Ha HabbOEaHe, 0beM HA MOPHTE, &TACTHIHE CEOHCTEA H
sopdoIorEd 0axXa H3cIeIBaH Dogpotao. OceoboEIasageTo Ha ARY 0T EOMIOIHTHETS EpHOTEI0BE
Oeme HaGMOZAEaHOD B ZBe cpemH, Hamogobasams pH B cTomaxa B gepeara. CHCcTeMaTa Dokassa pH-
3aBHCEMO ocBobommapade Ha ARY ¢ mo-Gapma cropocT B EEcena cpeda (pH 1.2), orEomsoro B
meyTpaneH focdaren oydep (pH 6.8).

Kawgosn qyMH: apununpasen, azap; f -yuiodexcmpun, Kpuosetoss; cCUCHEMN 30 JOCMASAHE HA
Qexapcmea

Baazodaprnocmu: Asmopume uskassam biazedaprocm 3a guHaHcosama nodxpena Ha Lenmspa 3a
KouMMEMeHmHocm |, Vemoliunugo ononzomsopasane Ha Suo-pecypoll om I64e0HU U ApoMamuyHu
pPacmenus 3a unasamusku npodvimu " (BHOFPECYPCH BI), npoewm BGIERFFRO02-1.014-0001,
dunancupar om OII  Haowunu uzciedsanud, NHOSAWNU M JUSNMAINIONUA 34 UHMETHSEHINH
mpanchapmayus ©, cegunancupan om EC.
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INOTYYABAHE H OXAPAKTEPH3HPAHE HA HAHOPASMEPHH
KOMILTEKCH OT KATHOHHH ITOTHMEFPHH MHIIETH H

y

IMPOTEOJIHTHYEH EH3HM CEPATHOIIENITHTASA, ITOKPHTH C
XHAJTYPOHOBA KHCE/THHA

Awnga [Tpaggeea’. Kars Kamenosa'?, [Tersp I[Tetpos!

‘Hucmunnym no nomowepu, BAH - yu |, Avad. Neopeu Bowues ™ 61, 103, ex. 4, 1113 Coghus
‘Llenmup 30 KoMnemeRmHOcM |, VomoiMuso onoT30meopReane Ha BUOPECYPCU U OMNAdbYU oM AeHebHU
N APOMTMHN PACHEHIR 30 UHosamusHu Suoaxmnusyu npodyvionu ™ (BHOPECYPCH BI), 1000 Cogs,
Bwiazapus

EripMHATA TepanHd € HEpa3LenHa 9acT OT CEEPEMEHHATa MeJHIIHHA, OIaroJapeHHs HA
BHCOKATA CEIEKTHBHOCT, ePeKTHEEOCT H NpodHT HA 0€30macHOCT DEIOpexH MHOMECTBOTO
MpeIHMCTEA, TA OCTABA [PeIHIBHKATENCTBO IIOPAJTH KPATEHA /M Vivo NOIVEHEOT H HHCKATa
DHOHATHYIHOCT HA €H3HMA, A B HAKOH CTVYaH OPeIHIBHKEA PEAKITHHTE HA HMYHEHATA CHCTEMA Ha
nanHenTa. HinomeaneTo Ha HaHOPAIMEPHH HOCHTETH € 0OeINABAI MOAXo] 3a MpeoJordBaHe Ha
Te3H OlPAHHICHHA [Upe: NoJo0pABaHe HAa (PapMAKOKMHETHEATA H (DapMakOIHHAMHEATA HaA
DHOAKTHEHOTO BEIIECTEO.

Hactoamoro Hicneneade e QOKYCHPAHO BEPXY PazpaDOTBAHETO Ha MOMHETEKTPOTHTHH
KOMIUIEKCH HA OCHOBATA HA KATHOHHH [OMHMEDHH MHOEIH H OPOTEOIHTHYHHA EHIEM
cepatHonenTHIAza (SER), HacTHYHO DOKPHTH ¢ XHATYPOHOBA KHcemHHA (HA). KarHonEHTe
MHIETH 0fXa DOTVIeHH 9pPe3 CaMOAcOUHHpPAHE BEE BOJHA CPela HA TPHONOKOE CHIIOMHMED
mOTH( 2 -( THMEeTHIAMHEHO Je TR TMEeTAKPHIIAT )- 0N 0K-I0TH( £-KalpOTakTOH - OioK-TIoH( 2 -{ THMeTHI-
AMHHO JeTHIMeTakpHIaT) (PDMAEMA ) 7-b-PCLro-b-PDMAEMA ;7). [IpeamonaraeMara cTpyETypa
Ha MHIIETTHTE € CECTABEHA OT OHopasrpagHMo XHapodobro PCL gopo H xEaparapasa PDAAEMA
ooBHBEA. SER. Oe mvoOHIHIEpaHa B OOBHBEATA HA MHIEIHTE [pel eNeKTPOCTaTHIHH
BIaHMOIEHCTEHA, CIe] KOeTo MOTVIeHHTe HAHOKOMIUTEKCH OfXa MOKpHTH ¢ H4 9pe3 dopumEpaHe
Ha NOIHHOHEH KOMITIEKC MEETY HoIoaHTenHo 2apeteHaTe POMAFMA pepHTH H OTPHEIIATETHO
3apedeHHTe BepHTH Ha 4. PasMeprT H 3€Ta ODOTEHOHATET Ha NOTVICHHTE KOMIUIEKCH OXa
OOpeJeTeHH Hpe? THHAMHYIHO H &IeKTpodopeTHUHO paiceHEaHe HA CEETMHHATA. KomoHIHATa
CTADHTHOCT HA KOMIUTEKCHTE H NPOTeOIHTHYHATA aKTHEHOCT Ha SER 0Mxa ompeneneHH npemH H
C7Ie] MOKPHEAHETO Ha KOMIUTeECHTe ¢ f4. YeTaHOBeHO Oemme, He KOMOHHAIHATA 0T KaTHOHHH
MHIETH H /4 3anma3ea eH3HMHATA aKTHBHOCT Ha SER 3a nepHog ot 30 qHH.

Enazodapunocmu: Aesmopume uznazeam G1razodapHocm 2a QuHaHcosama nodxpena Ha Llenmup
30 KoMREmeHmHEocm ,, Vemoliuso onon3omeopasane Ha Guo-pecypcl om Te4efHu 1 QpoMamu«Hu
pacmenua 2a uvosamusku npodvimu” (BHOPECVPCH BT), npoexm BGIl6RFPR002-1.014-
0001, urarcupar om OIT ,, Hay4nu uscnedeaniis, UHOSyNN 1 QUSNTHATNZANIA 30 NHMETUIEHMHA

mparcgopmayus , cuunarcupan om EC.




CHHTES HA TOHMECTEPHH NHKTHYHH INO. THMEPHH
~HETKH*- HHOBATHEHH ILTAT®OPMH 3A TOCTABAHE H
JEKAPCTBA H MOTHHYEJIEOTHIH

Eloxmahl N3 ‘
A

Kpyvm Anexcandpos, Epux Juvwumpes, Cubena Jonesa, Asop Xpucmos, Cmanucias Panzenos

Hucmumym no nomuepu, BAH, ya. Axaod. I'. bonves, 6. 103-4, 1113 Cogun

HacowenoTro gocTaBAHe Ha JeKapcTBA Cf € VIBRPIHIO KATO egHO OT HAH-OBP3O
PasEHBAITHTE C& HANPaBJAeHHAA B CHBEPEMEHHATa dapMameETHIHA HayEa. OCHOBHATA IET B TasH
0DIACT ¢ HAMAMMEAHETO HA HeOJaroNpHATHHTe e(ekTH HA H3NOAIEAHHTE TepaleBTHIH.
yIecHABAHE Ha TAXHOTO IPHEMAHE H N0J00pABAHE Ha JedeHReTo. bEonomaMeprTe Eato JHE,
PHK ® oasroHYEIEOTHIH HIPAST EMIOT0EA POJLE B IeUeHAESTO HA OHKOJOTHIHH 3a00IABAHHS,
TEHETHYIHH 3300QABAHHA. IPH paspa0oTBaHe HAa BAECHHH H PETEHEPAaTHBHA MeTHITHHA.
Huckara BM cTabHIEOCT EBE (HIHOMOTHUHHE YCIOEHA H OPeIH3BHKATENCTEATA, CEBPIAHH C
KJIeTHIHATA HHTePHATH3AIHA, HATATAT PaspabOTEAHETO HA HOBH CTPATETHH 3a TAXHOTO
edexTHEHO JocTaEsHe. ENHE OT Te3H HHOBATHEHH NOJXOJH EETHUEA HIMOI3EAHETO HA
cpepHIHA HYEISHHOEH EHCETHHH - HOE KIac HAHOCTPYETYPH. KOHTO HNPHTEEAEAT VHHEAIHH
CEOHCTEA, KOETO T'H IPaBH HIEMOYHTENIHO DOJXOAAINH 33 OHOMEJHIHHCEH IpPHIOSEHHA.
OCemapama HACOEA HA HICHSIBAHAA ¢a DHEIHYHATE DOOJIAMEPHH ,9€TKH'. KOHTO
OpPeICTABIABAT DHEMHYEH DOAHMEP © DPHCATEHH BEpHTH OT JpVT DOJIHMEp HIH
ONIHETOHYEISOTHIHHE CceiBeHOHHE. CHoocoOHOCTTA HA DHEIHYHATE DOMHMEPHH ,UeTEH' Ia
0DpaIvVEAT MOHOMOJEEVIHE MHIIETH HIH CAMOACOIHHEPAIH C& CTPYETYPH, XapaKTepHIHPAITH
Ce ¢ OmoJcDpeHa CTADEMHOCT, YCTOHYHEOCT HA IOIEMH PaspeXJAHHA H YIBIEEH ILIAIMEH
MOTYAHBOT, TH OPaEH DOAXOAANTH 34 OPEHOC HA JEEAPCTEA H JOCTABAHE Ha DHOMOrHIHO
AKTHEHH MOUICEYIH H HYEI€HHOEH KHCETHHH.

B macTosmara pa®oTa e mpedcTaBeHAa CHHTETHYHA CTPAaTeTHA 34 IOydaBaHe Ha
OHEIHTHHE OOIHEMepHHE ,9eTiH . CTpaTerHdaTa BIDOYEA IOIHMEPHIANOHA C OTEapAHE HA
OpPECTEHA H DOMYIABAHE Ha XeTepoOR)VHKDHOHATEH DOMHMEP C HOCTEJBEANNC THETHIHpAHE
Upes BRTPEIHOMOIEEYIHA . EIHE W PeakmHi, ¢ EOSTO Ce Oodyd9aBa DHEIHIHOTO AIpo.
HemaHaTa TODOMOTHA HA IMHEIHTHA ) 9€TEA" C8 DOCTHIA ¢ DOCISNOEATEHH THOJ-€H H a3HI-
ATEHH , EKIHE" PearITHH.

Kawwosn gymu: Kiux peaxys, apumempa YUCTHYHA Yemkd, doCTasiie Ha DUoTosuYHo
aKMUEHU eelyecmea

baarogaprocTH: Tasu patoma & nodupensa om Lond | Homunn uzcredsanus”, Jocos
ry F

KIT-06-HE9/2. Asmopume Grazodapam Ha INFRAMAT 3a uzcaedosamenckomo cbopyosane,

UFNOAZEAH0 & MOea UFCTEdeane.
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H HA ENEKTPOOBINIAKHEHY XVEPUAHN =3
1A OT NION(L-NAKTVA-CB-D.L-TIAKTMIN G L

LlenTta Ha HacTOALWETO M3CneaBaHe e Nony4YaBaHeTO Ha HOBM XMOPWOHMW BIAKHECTH Marepuanu oT nonwu(L-
nakug-cu-D,L-naktug) (PLDLLA), ZnO u Fe;O, C aHTMOKCHAHTHa M (DOTOKAaTaNMTHYHA aKTMBHOCT. [JU3alHbLT Ha
BNakHeCTUTe MaTepMand € Haco4YeHO MofenupaH 4pe3 W3NOoN3BaHe Ha MeTOo4MTe eneKTPOoOBIakHABaHe
(marepuanu TMn “-in-") U eQHOBPEMEHHO efeKTPOOBNaKHABaHE U eNneKTpopasnpbCcKBaHe (MaTepuanu tun “-on-").
MopdonorMaTa Ha NOBLPXHOCTTA Ha enNeKTPOOBNaKHEeHWTe MaTepManu e HabnaasaHa ckCc SEM, obopyaBaH ¢
EDX. MNMokazaHo e, 4e npuckbcTeMeTo Ha ZnO/QCOS no NOBBLPXHOCTTa Ha BnakHata oT PLDLLA 3HaumTenHo
MOBMILIABA TAXHATa AHTMOKCWOAHTHA W (hoTOKaTanMTH4YHa aKTMBHOCT, @ BK/MOYEHHMAT BLB BnakHata Fe,O, um
npuaaBa MarHMTHW CBOWCTBA 3a NeCHOTO MM OTCTPaHABaHe OT cpefara cnej ekcnnoaraums.
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Formulatian
3aknroveHue: MNpeanoxeH e 6bp3 U eheKTUBEH eJHOETaNeH MEeTo ] 3a Nosny4yaBaHe Ha MaTepuany C Haco4eHo

MoaenupaH au3anH. QCOS cnyxu Kato OTNMYeH CTabunuaupally areHT 3a gMcnepcusaTa Ha ZnO M KaTto cnensaiy

areHT 3a (puKcupaHe Ha Yactuumte ot ZnO BBLPXY NOBBLPXHOCTTA Ha BnakHata ot PLDLLA. EnekTpooBnakHeHuTe

xubpuaHu matepuanu ZnO/QCOS-on-PLDLLA u ZnO/QCOS-on-(Fe,0,-in-PLDLLA) 3ana3sat (poToKaTanuTU4HaTa

CH aKTUBHOCT 0pM crnef 5-kpatHa ynotpeba, KoeTo v npasu obeljaBally mMarepuany 3a NPOM3BOACTBOTO Ha

BUCOKOe(DEeKTUBHM MeMOpaHM 3a NpeyYucTBaHe Ha 3aMbpPCEeHM C OpraHuyHU 3aMbpCUTEny BOAM, KOMTO fEeCHO

| MorarT fia ce OTAenAar OT cpefarta cnef eKcnnoarauMa 4Ype3 npunaraHe Ha BbHLUHO MarHMTHO none.

Irradiation time, min s oo
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BonectuTe no pacTeHMATa ca CBETOBeH npoOnemM, KOWTO BCAKa roguHa nNpWYMHABA OTPOMHM LWETH Ha
3emefienckuTe Kyntypu. OCHOBHMTE NPUYMHUTENM 3a TOBaA Ca pa3nuMyHM (puTonatoreHu, 3a bopbara ¢ KOUTO ce
M3MON3BaT CUMHTETUYHM NECTULMAM, KOMTO ObLMArOCPOYHO MMaT BPEdHM NOCNeaMuUM 3a Xxopata v npupoaara. 3a
pellaBaHeTo Ha TO3M Npobrnem BCce NoBeYe ce Hanara U3non3BaHeTo Ha Nosie3HW MUKPOOPraHu3amMK (OMoareHTH),
KOMTO He camo Mnpeana3BaT pacTeHMATa OT (PMUTONaTtoreHWTe, HO M NoanomMaraT TeXHUA pacTex. LlenTa Ha
M3CneBaHeTo e Aa ce nosyYar noaxodnu Hocutenu Ha OuoaredTa B. Subtillis, KOMTO fa 3ana3BaT HeroBarta
xmsuecnocoﬁnocr Kato noreuuuanuu areHTH 3a 6uoxompon B cencxoro CTONAHCTBO.

e fanomssaun wirepans. 10 ST

Monwu(3-xuapokcubyTtupar)  Na-xkapboxcumerwn uenynosa 2-XMAPOKCHETHN UeNynos3a B. subtilis
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| PHB mar PHB/HEC-L PHB/HEC-M PHB/HEC-H
2 PHB wart nokput ¢ CMC-Na 5 ] ’ - -
10 4 3 PHB wat nokput ¢ HEC-L

©

a 4 PHB wart noxkpuT ¢ HEC-M
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Jaxmonenue: 3a NbPBU NbT OMoareHTwLT B. subtlis e
BKNKYEH B enekTpooBnaHeH PHB 4pe3 HaHacaHe Ha
MOKPUTHE OT NPOM3BOAHM Ha uenyno3sarta. NokpuTHeTo
noaobpABa MeXaHWYHWTe CBOWMCTBA Ha BNaKHECTHTe
MaTepuanu, 3ana3Ba XWU3HecrnocoOHOCTTa Ha BKIHYe-
HaTta noneaHa OakTepuA M MMa aKTMBHa PONA Kato
OCMIypAiBa CbXpaHeHWe M [ocTaBAHe Ha OuoareHTa.
\ Pesyntature NoOKa3BaT NOTEHUMANTbLT Ha Marepuanure

3a NpuMnoXeHwe B eKo3eMegenueto Kato edeKTUBHH
OuoareHTH 3a pacmremla 3aumra.
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@ Ch31aBaHe HA HAHOCTPYKTYPH, HOCEIIH T0BeMKH OecTpopHH-1
H NpoCcaeIABAHE HA HABJIH3AHETO HM B €VYKAPHOTHH KJI€TKH

m Teonopa Konesa', [Tasen Bassproases’, Ilasen Banes!, Kapama Muagesosa!, Anescammp $opac’, Bapbapa
Twedura’, Becemma Mocsoea-Tyuarosa’, Ceetma [Terposa’, Hopnan Tysuascs!, Crammcras Pasrencs?

- i Kemmedpa Bueoiwus, Buenosumecsu garyamen, Coguiicru ynueepeumemn |, Cs. Kmiverm Chopuderu ®, Buizapus
| ESLvRiERS * Hucnnmpym no nomoiepy, Brasapera avademus Ha kayrume, Cogus, Brizapus

3 Iermnp no nomovepu u se21epodnn Mamepuany, Honcxa axadenus na nayiome, Satxce, omna

BreencaHe B
Topenmmer Gecrpodes 1 (hBest]) MpeIcTIRIEEs EATIESEC-3AEMCHM TIOPEE E3HAT. ToH C& eRCIpeCHpa MDeDMED B EISTEH Hi PETHHATHY MEIMEHTER
ETNTEN, EATC (& [OXATHIApE B O330MarepatHara MemOpans H FM3 OTHOMEHH: EhM OOITSPESEET0 HI XOMEOCTAISTd Hi [eTHHATHETE EieTsm [Ips
ERIHFERANS HA MyTURE B reEa BEST] ce PIIEMEST METOOOIER, HipedweHy OecTpodEHOMSTER T 3 CELPSAHM C JeTcSSpArTis Hi MIsyIsTa H MOTST 13
OOESIAT 00 3ATY5A Hi IPEENeT0, E3T0 EEM MOMESTA Ee 3 HUNFEG TEPElEH 33 TeiHN 3360Msasnte.
HacToEmoTe mpoyiEaEs DRI ChATEEAHSTO Hi HASOIENOGOME. ChIEPESNNE TOmrE H hBestl, mpocieISEsHe Hi HIETRGAHETO M H ONDeISIsse HI
IEToTeECETHEE By efest B MDCET sneres.

Matepua.m @ MeTOIH 1 1/1/1 DPPC/Chol 1b DPPC/Chol/Sph+

1. CrizapaEe Ha EAEGCTPYETYPH C paimeTes ChiTaE (Tabn 1) 9pes momyTaEsme H3 Sph 0.15 mal % kBest]
ovecesst e ¢ Trten X-100 B pesoscraryspare B3 SacolHATE CTPYETYRE Tpe: ’ : '

EDORES NposaTorpadms ¢ Amberlite XAD-2 17171 DPPC/AChol! 2b DPPC/Chol/GMO +

GMO 0,15 mol % hBestl

11 OopezenAsE: Bl pAIMep B BABCTI THOHTE.
11 BazyanEzanEA Ha EAE0IacTEOETE 9ped Cryo-TEM

2. MTT amanm: 32 DETOTORCESBOCT — Elemnre Gl OOCEESEW B EOEDEeRTpammnm Sx10¢ 3 /] Sph/Chel 3b Sph/Chol =+ 0.15 mal
EmeTEr anEs. MTT TecToBeTe 08 HIFLPOIOG (U] TPETHEpEHE HI ETSTENRTE { HANOI3CTHIN % hBastl

3a 24 =aca.
3. Huymoduyopecnenmms - MDCE 1T mrerw © memesmpams Sx10° memmiml 6o 4 31 | DPPC/Chel  4b  DPPC/Chol+ 015
MOCHESHE H TOETHPAER 33 1 =803 ¢ HERH0TECTEIM © EoEmeETpamms | pzml 2 pgml = 3

[ 5]

mol % hBestl
pgml . 33 emyamEeEpsEe B3 hBest]l GExa FEOOTEESHE: DEPBHEAEC AETHTEED MMOUSE-O- ?AeE
hBast], ETOpPETED SHTHTING Soai-G-Inouse, CEEpaHC C Alexs 481 (3emen cmrean). Azpsra
003 CUESTESH E (IHEEC nocpeacrac DAPL Tafa. 1 CEcTaR B2 BABOCTPYRTYPE

PezvaTrarm

Mpefin 1 — OPPGChelfSgh Npota 2 - DPPCHCHOl!EMD BADCE 1|0 PHLLATEANS BT o)

Mpcla 1 - OFPCCholSph
hBesl 3 pgfml

MDCE || abBest] (nosossmennm
il T i

Fhumh ar of partickes

.
-4
ﬂ::
=]
=]
-]
]
=]
x4
=

nmmxmﬁmmmmm Far 1 Huyeepryepecneanas g hBestl 8 MDCEK II tperapasn ©
Aiva jarrd HABCIACTHDE 33 } 9aca_

<ar. 1 (A) Cryo-TEM mwipasesns. (B) Pamvep B2 BAB0TACTEDE.

130

- 3aRIHdeHde

142 BAIA DoTy9eHE pAIIEYIEH HABOTACTHEOE CbIbpEams  hBestlc
120 oTAREAH paiMep B chcTak. MDICK IT eneTeETe €2 , BRIOPHEMTEEE™
'fm. [ 33 BEABCTACTHOHETE KATC Be (& 33081HIEd OETOTORIETECT. KIeTkaTe,
i » TRETERAEE { HABOIACTEOET:, Bofeme hBest]l | 3apat furyopecneETeE
3w CHTHAM, CINIEH ¢ TO3H B BETPETHPAEH H (TA0EIEC TRAECHEKTHRAEE

- ¢ hBest] xweTem.

Limiel B2 gl W3 e BaarogapHOcTH
Far. 1 MTIT Ttecr 32 meTadoneTEa asTEEEMT Ei MDCHRID
KIETKH TPETHPAEE ¢ HABGTPYRTYEE 1, 1. 3 B 4 (BeceInpeamE
hBestl), kaxTo ® 1b, 2b, 3b 8 4b (ceonpecams hBest]) 3a 24 @aca c
[AITHIEE KOENEHTpADEHE (opasye hBest]

Tesm ERcieIEaEEd G413 EEABCHPAER ¢ DOIKPEOaTA Ha JOTOBORH
e DO1-1782022 wem MOH B gacTEiEe BEa gomecp M KP-06-
NET, 05.12.2024 ey $HIT, MOH
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HoBuW enekTpooBNakHEHW MaTepWanK oT XMTo3aH W po3MapWHOEaA
KHCenMHa: nony4YagaHe, oXapaKkTepMaMpaHe H aHTHOKCHOaHTHa
AKTHBHOCT

B. Kazannsknueea, C. Kiourox, [1. Nanesa, M. Wruatoea, H. Manonosa, M. Pawkos

Natopamopun buonozuyyo armueHy nonusepy, Huemumym mo nonuwepy, bnnzapcsa aradesun Ha Hayrume, Axad. I bonyes, GR.
103A, 1113 Coghun, bunzapus
MpM CLIGAIBIHETD HA HOEH NOMMMEPHHW CHCTEMH — HOGMTENA H3 GWOAKTHEHM BEUNECTEA, B NOCNEOHWTE MAMHA ENEETROOBNAKHABAHETD CE
THE[TA KATO TEXHONOMA, NOIBONARIIG SAHOSTANHOTD NOMY4AEIHE HI NOMMMEPHA BNIKHECTH MATEPUANH, B KONTOD C3 BENIHeHY GHOGKTHEHH
EemecTEa. B HacTORmETo WicnegeaHe e NoAGPaHD NpWPOIHOTe GWOAKTWEHO BEUWECTEO pPO3MapWHoBa micenwHa (PE) nopamw medikata
Ee:amumummu:mmmmmamﬁm&pum AHTHMAECTHYHH, NMPOTHECTYMOPHH W Ap. KaTo nonHmepeH
HOCHTERN £ M3INON3BaH XMT03aH [XHT) — H MOMAMED ¢ BHCOKA GHONOMMHA NOHOCHMOCT. HernBoTo enexTPROOBNAKHABAHE GE NOANGMATa 0T
I.g MT3 Ha MICAEMBE3IHETD & g3 08 MOMY4aT MMAPHHNTHE HAHOEN3KH W 03 C& NPOCNEqM BEIMIEHOCTTA
PK o3 ce omoenA eieKTHEHO B YCAOEWA, MOOENHPALW NOELPIHOCTHA KOMHA pada. Mpegnonowero Gewe, Y& aMopdHATA 43CT Ha NOMWMERHATA
mr[ula.||ﬁ'bpaummmaimHipa:mmpu'remm@pmimuimmmmmmmanugﬂﬂumeuiummmmﬂr
m-em:ﬁnamnpmlmn:laednm oceoboMgaEate Ha DMOAKTMEHOTO BEWECTED OT CHCTEMATA — HOocHTEN. B nwrepatypara ce cwobuwasa,
4 HbE (HMNMATE, | 3 pa3TEOPM Ha nonMeEmHMnoe aneoxon (MBAJxwroiaH ce HabnOaBEa NOHMMEBAHE H3 ChOLPMAHWETD HA
EpMCTanHaTa ¢aia Hva Hst:.rlumi.uiEummmmHmmimﬂHﬁnmmmiBﬂmmmmﬂin

TAKHMEA BM3EHA HE & H3CNEOBEaH0.
'5.N Athossaind eral inz J. Nanomedicine, 25-34, 2012,
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JazmoqeHne: YonewHo GAXE nomyYeHH HOBM BnaxHecTd marepsand ot MBA, XuT B npupogsaTta GuoaxTwBHa kkcenuHa PK 4pes eguoeTanHo
EMEKTPOOBMAARHABAHE. YeTanoeeHwo Dewe, e PK, Bxmouexda B matepuanure or NBANKET, & B amopdHO ChCTORHEE. HOCTTA Ha
MOMHMEPHATA MATPHUA W aMopdmiInpaneTe Ha BwoanrmueHaTa pucenuHa GnaronpuATcTEaT edexmiBeHoTe ocecboxnasane Ha PK or Hocwrens,
KDETOD B OT ChIYECTEEHD IHIYEHHWE NPH HMINOMIBIHETD HA TEIW HOBEW MITEPMANM KE3TO NPEBPLINA NPH MEYEHHE H3 MHpeKTHpaHH padn. B

ONTEMHEHNE, mmmmﬁmmmmammhmmmm
umﬂmmﬂTﬂummnmmmmn&pm“mn rlpurmen-nmmau
MEOHUHHATI.

BnaropapHocT: ABTOpHMTE W3EazeaT bnaropapioeTr Ha ®HH (Qorosop KMN-06-HE9 oT
11.12.2024 r.) 3a jpyHaHcoBaTa nogEpena, KaxTo M Ha Joroeop HHPPAMAT 3a vyacTt oT
H3NONIE3aHATa HAYYHO-MICNEQOEaATENCEA aNapaTypa.
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MarTepvanan Karto areHtm 3a GHOKOHTpOﬂ PLELE

C NpuioXXeHne B exosemengenmnetTo

Biaonunp Kprcrep', Miagex Hanupgenos?, Mapusa Cnacosa', Ons Cronnosa’
1 NaGoparopna BuonornyHo sxTMEsN nonumep, MucTuryT no NMonumepu-BAH, yn. Axag. I'. Gowues, 6n. 103-A
2 Kareppa no MuxpoGuonorms, Arpapes yuusepcuteT, rp. Nroegus, Gunrapus

B npupogata CblLEeCTBYBaT MHOXECTBO DakTepuanHM BUOOBE, KOMTO MOTaT KakTo fa NOTUCKAaT pacTUTEeNnHWTe
NaTtoreHW, Taka M [a CTUMYNMpaT pacTexa Ha pacTeHMAaTa. Ype3z koMOMHMpaHe Ha Te3u OakTepuM CbC
CTadbunuaMpaly BewecTsa, MOXe Aa ce pa3paboTAT OMOMOrMYHM NPOAYKTH C YALMKEH CPOK Ha rogHoCT,
DONPUHACAWKM 3a YCTOMNMBO 3emenenue. Bacillus subtilis (B. subiilis) e eaMH TakbB OakTepuaneH Bua,
npuUTeXaBall XapakTepMCTHKM, KOWTO nofoOpABaT pacTexa Ha pacTeHMATa M npegnarat e)eKTUBHa 3allUMTa,
KOETO ro NpaBu NOAXOAALY 3@ Pa3NW4YHKU NPUIoXeHUA. B ToBa M3cneaBaHe yCnewHo BKNKYMxme B. subiilis BbB
BrakHeCcTH XMOpPUOHK MaTepuanu, CbCTaBeHH OT efeKkTpooBnakHeH nonu(3-xuapokcudytupar) (PHE), NOKpUTH C
hunm ot xuTozad. NONUMMEPHUAT HOCUTEN HE CaMo NOAdbLPXa HOPManHUA pacTex Ha OMoareHTa, HO M 3anassa
WM3HECNOCODHOCTTa MY NPH ALATOCPOYHO ChXpaHeHue.

MaTepuanu u MmeTogu

Monu(3-xnapokcubyTupar) XutosaH Bacillus subtilis
FAaex 1 pocEsaksien PHB mav ¢
FHE sar HOEPHTINC OF
= \ o 5 j. o Xorrosan
: 0 C T o | B mbiibis |
Ha\’\..o. / _’ "n ‘u |
n - ’\1-\/
EHE Chi
M, ~ 330,000 g/mol M, ~ 600,000 g/mol

Pesynrtatu

PHB c CS-HMW /Bacillus subtilis "

DOU3NKOMEXAHUYHU CBO
W L — Kpueu Hanpexenne-aedopMaunn AKOCT Ha ONMBbH Mogyn Ha tOxr, MPa

- T -~ BT

) 1 \ 10 4 1 PHE e o cowgeTee oT OB MW

j.,..,.. : » i ' £ PUD i Bt DT

- OII|‘|;. 0 W 200 M0 40 00 e ¥ 2 3/ @a € 7 8 9

U3soau

YcnewHo ca pa3paboTeHW WHOBAaTMBHU eEKOSMOTMYHO YMCTH OMOXMOpMOHM Matepdanu ¢ nomouita Ha
eneKkTpooBnakHeH Ouopa3srpagum PHB, NOKPMT C XWMTO3aH, CryXell KaTto HOCWMTENl Ha None3nuTe DakTepuu
B. subuilis 3a 6opba c (wmronaTtoreHd. Cucrtemara noaabpxa MMKpoOHa KOMOHM3aLMA, KakTo ce BuXKga OT
MUrpauMAaTa Ha B. subulis B maTpuuata. NoOKpUTHETO C XMTO3aH NogoOpABa XMAPOMUNHOCTTa U MeXaHWYHUTE
CBOWCTBA, KaTO MONEKYNHOTO Terno M BUCKO3UTET OKa3BaT BNMUAHUE BbLPXY XapakTepMCTUKWMTE Ha maTepuana.
KancynupaHuar B. subrilis ocTaBa akTMBeH B npogbimkeHne Ha 90 gHK. Te3u OMOCHLBMECTUMM M DHOpa3srpagumMu
MaTepuanu ca 00elaBallM 3a YCTOMYMBO 3eMeenine KaTo areHTH 3a OMOKOHTPON.

MEPCNEKTUEN: Bbuaewmre uacneasaHua ce (PoKycupar BbpXy AOMLIHUTENHW OHONMOMMYHU M i ViVo TecToBe
BbPXY pacTeHMA 3a oLleHKa Ha e(DEeKTMBHOCTTA Ha MaTepuanuTe B peanHu yCnoBHA.

BNATOOAPHOCTH: Macneneanero € M3BBLpIEHO no npoext BG-RRP-2.011-0005-C01
Ju3aiin Ha UHOBAMUEHU NONUMEPHU MIMEepPuanu Kamo azedmu 3a Guoxowmpon ¢
npunoxeHue 8 exoaemedenuemo” (ATPOEMOMAT), dunancupan or Esponedckms chios
L. - CnepsamolloxonenneEC (NextGenerationEU), Musectuuma C212  lNoswmuasane Ha

JHOBAUMOHHKA KINALUNTET Ha BLArapCcKkaTa aKafieMMn Ha HAYKHTe B chepara Ha senexnuTe
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BodeH enekmponusbop e Zero-gap KoHgpuzypayusn
Mopdan Hnues, Enwya Memkyvesa, Eopucnasa Mnadexosa, Manu Bopucos
HHCmUmym no enexmpoXuMus U eHepauiHy cucmemy . Axad. Eezenu Bydeacku™— MEEC BAH, yn. ..Axad.
leopzy boyyea®, Gn.10, Coghun, 1113, brnnzapun
Braedenue: Joifev@iees.bas.bg

Zerg-gap mMexHomosuRmMa 33 sodopoddHu seHepamopu npednssa peduua npedumcmss, SOUHOHUMENHD MO-SWCOKS
eghermusHocm  BNazodapeHlue HE MUHLUMUZUDSHEMD HE PIICMOAHUSMo Mmewdy snexmpodums, KoSmo HIMaEnAss
CENPOMUSNEHUEME U peenuqass npouzecdumenkocmma. OcesH mMoss, HOHCMDYKUUAME & onNpocmeHa U usnomaea
JOCMBAKY U S8MUHY KOMNOHEHITIY K3Mo KepaMudry duadipasml U SpMupaHy Zrl) Mamepuany, Koumo ocuZypRsam
BUCORE MEXAHUYHE AKOCT U YCMol4UScom HE SSPecUsHU anwanku cpedu. TEeXxHOMOZUAMSE ChUe Maka NoascnAsa
LUZMNOMISSHEME HE No-serkmuanl ensympodHU Mamepuany, koemoe JoNpUHScA 23 JORODASSHE HIE SNENmDonuzHUA

MPoOYes, 8 U 250SHMUPE JrnsocpoYHa EKCIINOaMaUUoHHE HadexdHoom.
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FABRICATION AND ELECTROCHEMICAL PERFORMANCE OF DDM-MODIFIED ELECTRODES FOR ZERO-GAP

Acad, Evgeni Budevski” Institute of Electrochemistry and Energy Systems (IEES), Bulgarian Academy of Sciences (BAS), Acad. G. Bonchev str, bl 10, Sofia-1113, Bulgaria

Electrochesical set-up

* e.petimcheva@iees.bas.bg
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» The highest current deasity for both reactions is observed at the electrode DDMANFLat.
» The OER activity is increasing In the order: DDM-NF<DDMANF Cat<aNFAW
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¥ Fe phases are not identified in the catalyst powder
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Abstract: - w o
Recently, one of the fastest growing areas in the modern pharmacewtical science and technology is targeted drug delivery. ol x 6
The practical realization of this concept is possible thanks to recent advances in nanotechnology. In the field of nanoscale s 3 ﬁ

drug carriers, polymer micelles are sttracting increasing scientific interest as promising drug delivery systems. They sre based T st e a e doug oy
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Cellulose substrate impregnated with hybrid Polyphenylacetylene/Carbon Nanotubes
(PPhA@CNTs and PPhA@CNTs/Zn0) dispersions for photocatalytic dye removal

\ A »
Todorova P.%, Zaharieva K.%, Dimova S.2, Grancharov, G.2, Petrov D.P.2, Penchev H?
!Institute of Mineralogy and Crystallography “Acad. I. Kostov®, BAS, “Acad. G. Bonchev"” Str., bl. 107, Sofia, Bulgaria
ZInstitute of Polymers, BAS, “Acad. G. Bonchev” Str., bl. 103A, Sofia, Bulgaria
A Introduction ' /% Results and discussion | ™~
- x 2 Ay -~ ,'
‘ Multi-wall carbon nanotube-based/MWCNTs/composite materials | sepg of prepared PPhA-MWCNTs and PPhA-MWCNTs/ZnO hybrids

have attracted attention due to the unigue structural and electrical
properties of carbon nanotubes and their specific interactions with
different functional polymer matrixes. MWCNTs possess good
electron conductivity, large surface areas, high adsorption capacities,
and charge/size ratio, and can be relatively easy fabricated in an
industrial scale. MWCNTs are widely used as effective support and as
dopants in semiconductor nanocomposites for photoelectrochemical
and photocatalytic applications. Poly(phenylacetylene)s could be
regarded as a special class of aromatic conjugated polymers. PPhA's
and their hybrid materials show highly advanced functions toward
sensors and actuators. The ZnO nanoparticle powders were prepared
by green synthesis using plant extract of Voccinium vitis-idaea L.

In the present work, for the first time polyphenylacetylene-stabilized
carbon nanotubes CNTs dispersion/PPhA-MWCNTs/, as well as mixed
dispersions containing plant extract-synthesized ZnO NP were
prepared and then used for impregnation of cellulosic filter paper
substrate. The samples were tested for their photocatalytic

| methylene blue dye degradation.

,’1' Materials and methods | ™\

|
» Zn0O nanoparticles were obtained by Vaccinium vitis-idaea
L. — mediated green appreach combined with precipitation
and thermal treatment.
» Novel fibrous cellulosic substrates were impregnated with
Polyphenylacetylene stabilized carbon nanotubes/Zn0O
with different weight content of ZnO (Fig).

PPRA-MWCNTs PPhA-MWCNTs/ZnO
Photocatzlytic tests

A) The concentration ratio C/C, and
B) Degree of degradation of
Methylene Blue dye with time of UV
illumination.

MWENT ) g

Souve o trpotonen N

an
877 MWCNT/ PohA

The reaction of photocatalytic degradation of MB dye was carried

Mixing dilute solution of conjugated PPhA and MWCNTs | out using synthesized PPhA-MWCNTs and PPhA-MWCNTs/ZnO
with or without ZnO nanoparticles in an appropriate organic hybrids as photocatalysts under UV light. Figure A and B presents
solvent afforded polymer-wrapped MWCNTs and | the concentration ratio C/C, and degree of degradation of MB as
MWCNTs/ZnO dispersions. a function of the UV irradiation time. The photocatalytic tests
ALY revealed that PPhA-MWCNTs/ZnO photocatalyst has higher
photocatalytic ability for degradation of MB compared to PPhA-

MWCNTs. The degree of degradation of MB after 180 minutes UV

irradiation using PPhA-MWCNTs/ZnO and PPhA-MWCNTs hybrid

/" | materials were 59% and 53%, respectively. J

T = e oy
[ Conclusions |

> New polymer hybrid photocatalysts, based on methathesis synthesized oligomeric polyphenylacetylene as steric stabilizer of carbon
nanotubes/plant extract synthesized zinc oxide, were successfully prepared and characterized.

» The PPhA/MWCNT/ZnO demonstrated higher photocatalytic ability to degrade MB dye (59% degradation) in comparison with
PPhA/MWCNT hybrid materials {53%) after 180 min UV irradiation.

= The SEM image showed the presence of needle-like shaped ZnO nanoparticles which formed aggregates deposited onto the CNT:
“ellulose.
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Nanofiltration is a pressure-driven membrane separation process that is placed between ultrafiltration and reverse osmosis. Nanofiltration is

as an effective technique owing to its low footprint and cost-effectiveness and can be used in separation of divalent or multivalent ions, as well as low
molecular weight organics, for example water-ethanol mixtures. On the other hand, the performance properties of a membrane such as selectivity
and flux can be enhanced via surface modification and functionalization. We present here characterization of surface modified polyethersulfone
mmwMWMWMMuMBﬁmwmhbtm
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The comparative investigations of original and modified membranes confirmed that grafting of
PNIPAAm chains on polyethersulfone membrane top surface result in considerable increase in
the membrane hydrophilicity as proved by water uptake and surface angle measurements.
Evaluation of permeation and ethanol rejection properties of modified membranes is under
investigation in order to elucidate the impact of grafted polymer on the membrane properties.
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INTRODUCTION

The synthesis, sensor actvity and cell cytotorac effect of a novel finarescent polymer micelles were mvestizated. The novel fiuorescent polymer nanostruchures were
designad as highly water-soluble fluorescent mcelles based of 1.8-naphthalimide units (NT) and amphiphilic dlock copolymer PAA-b-PnBA The anphiphilic block
copolymers were prepared using atom transfer radical polymerization. (ATRP). Well-defined macroinitiatars based on poly (tert bury] acrylate) with narow molecular
weight distibutions were obtained by the addition of an appropriate solvent system in order to create 2 homog=nsous catalytic system The addition of o butyl acylate
a3 a second butlding block m order to create well-defined block copolymers followed by micelles formation and incorporation of an appropnate fuorescent compound
in their core are the basis for the prepanton of well-defined fmorescent pH sensitive pucelles. The waluable propemies of the newly prepared fuorescent macelles
indicate the high potential of the probe for future biological and biomedical applications.

RESULTS AND DISCUSSION
Synthesis and characterization of block copolymers
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The syshesiv and charscioristion of 2 novel watersolable Mucesscent micellar probe were described. It wa demonsirsiad Ga (hey can serve s 8 highly sempitive pH probe in waler. The low CMC of
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Preparation of HPC-based hydrogel containing Origanum vulgare .
INSTITUTE °5' ssp. hirtum essential-oil-loaded polymeric micelles for enhanced

Origanum oulgere sep. lurtum essential ol (OBO) s a nataral oil with high therapeatic potential OBD s wiell-known for its antibacterial, antangal

This work aims e ranacamposie hydroxypropyl cellubose (HPC) physical hydrogel, contaiming, OEC-loaded polymeric micelles, for
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Conclusions: A water-soluble fnrm of Crigarum sulgare ssp. hirtum essential of was successfully prepared by encapsulabng the odl in Flurenic F1E micelles. Stable aqueous
onlboids were obilained at polymer /ol mass rabios = 1.7, The micellar OEC was then sasily embedded mis 2 phiysical HPC hydroged, vislding nanocomposeie gels with a smoo
testare. Although the presence of OBECklcaded F1ZF micelles decreased to some extent the mechardcal strength of HPC hydropel, a formubkiton based on 8% HPC, 2% F127 an
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o haman melanoma cells, making it an excedlent candidate for application as anticancer agent.
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Cationic Polymer Micelles as Carriers of Bioactive Sesquiterpene Lactones
from Inula Helenium for Effective Treatment of Bacterial Biofilms
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Introduction

The formafion of bacierial bloflims poses a serious threat fo hurmain heath since: they cause various infections. Addibonaly, baci=ral blofims are Righly resistant o convenfional antiblofics
due o Fier complex struchire relaied to fe exiaceliar mafiy. Therefore, the development of mowvel approaches o biofim Freafment Is a2 major chalenge fom a scenffic and practical point of
view. Recendy, plant extracts Fave demonsirated a wide range of acthviies, including anticancer, antimicroblal, antiowdant, ant-rflammatory, ebc. However, some ssues induding agusous
splubdIEy, chesmilcal stabiity, lipophilcity, size ard sructure, polar surftsce anea, snrymatic reaction susceptibiity, ity etc. may ImE Ser Rdividual usage.

Polymerc micelies (Piis) are wel known as drug dellvery camiers with appications i modemn Serapeutic preparations. They have a lot of advaniages including Improved pharmacokinescs
and bicdistibaion of the active substances, enhanced anSbacterial and ant-bio9im efMcacy against imfectious diseases and capabiity for overcoming osilular and Hessue barmers. PMs could
serve as vehicles providing profteciion io phylochemicals against oxidation Im witro and In vivo.

Aim I, . . I heleam
This work focuses on e design of polymenc antbiofim agents derived from piant swracts. ieeia e o m
Feierium, a medicnal plant, |s particularly rich in sesquismpens Iactones, primarly alanbdacione (AL) and l~fn
Isoalansolactone (LAL]. The sxract of inufa felenium roct is known for a wide range of therapeutic properies, o L L, L=
Including antbecterisl and anbfungal, making i a promising ratursl source for developing novel agents for g " T e T e [ H
tr=atment of bacieral Infections. Thus, PMs based on cationkc amphiphlic pobi4-mesyi-pipemzin-1-yi- 1AL
propenonsi-t-palyactide block copolymer (PMPP-FLA) were prepared and icaded with inwa helemium root 1t n
extract. Thie polymeric syshems were characierized in berm of teir size and stabiity, abllEy to accommodate - B
and rei=ase fhe plant exTact, cytotcuic proflie as wel as abllity b inhiblt the growth of pre-formed bacterial .
bioflims..
Preparation and loading of polymeric micelles with Inula helenium
1 — s pragaresas
i — The Pids wers prapaned by & dropwise sddition of a copoiymer onganikc solution o an aqueous 130 Afar 1 manth
o medum, fSollowsd by disiysis against water The resuing micellsr dizpersion had a fnal
o concentration of 0.5 mgiml. The Fils consisted of & hypdrophobic PLA core and @ Rydrophilic 0
= PMPF sheil. They wene of smail size (D ~ 75 pe) and strongly posEve J-pofential. The micsles §
E ol exhibked good coloidal sbilEy, Keeping i physicochemical parameters uncharged for more 5 =0
] tham ene mont. a
b FSUFTPLA vy el ke PSIFPPLA kcaded mimrike
] tpomeneal sty § povtantal X214 mv . - 55
253
E 1\".\|:| - T 473:.;5:5.1
D'."m 5 'l.‘-{:;-f"u 1 Fal 5.1..".“':1; F— 2]
m "-Wﬁ . ,‘ll';"’\ru- Putyrmer |
£ N s i
Fw - FEIL
z . 5
- The loading of inwi hejenium was camied out by adding the plant exiract 1o the micelar  E
ia dispersions o achieve polymerto-extract weight ratios ranging from 1:1 fo 2551, The mbfures 5
3 were sonicated for 1 hour at S0 9C and Sen fitered. The fiter was washed with mesanal ko &
!- m . recower the unioaded sxtact The encapsulation efMciency was defermined using HPLC and was §
5 found to depend on the poiymer-o-ewiract weight atio. The size and {-potental of & oaded -
a " miczles wers determined by DLE and ELS. The w0 paramebers wene dependent on the same
14 31 =y 1 Tma ratic. Based on these data the rafio 10:1 was found fo Rawve an optimal valus and was chossn for
pobrmeiniw rdc further sypeeriments.
Release of Inula helenium Cytotoxicity of the systems
The release of inoia hejenium c:m? F”“"'*"‘“""‘""J The cylotmeiclty of the corment
- # " # sysiems was assessed by bao
rom PMPRSLA missies was ! § i .|""+ ;PJ H‘{& {.FIF i ::*f "'F:’"f:: <‘°"I‘ methods on HaCat  cels
imvestigatied  ai  condBons i v ) g & HE S wromieg 1 oystal vioiet (CA)
nesambing the extacsllular Suld 2 I T szzay  the meply  FLIPE-PLA
iphosphate buffer pH=7.4, 37 *C1.  § 1 Bwel E'“' milcelies were not cytoloxic while
The amount of released plant 'E E | TI: o] T pure  inuia  Relenium extract
extract was determined by HELC. 3 H " * ol :’;‘:’::‘!'"Ha':::rm“fs'mm
- oa] = i
A Bl reiace profie was z.] g o FliE. however, 3 CHIINC sMect is
ohzerved and e iotal drug I - N ) 1] = _1 mot detscied. Thess Indings wers
amount was reieased for S0 min. Tim, min - corfrmed by Tow cylomemry after
ol - - - labsiing  the o=is wih  Guavas
- RSP S FAP ViaCount™ reagent.
Conclusion Cencantraten, ' Congenianen «am
Mamo sized Phis based on amphiphillc  poiy(d-mesyl-pliperazin- -4 . ; f
propenoneb-palyiactide biock copoiymer were formed. The resulting Bacterial biofilm desiruction
FMPP-FLA micellss were with hydrodynamic dismeter at around 75 mm e I The eSectiveness of PMFP-PLA micsiles
and strongly positve J-potenSal ca. 32 mi. They wens used as platiorms eyl loaded with loula hsenim was Invessgabsd
for delivery of bioactive sesguiterpene lactomes from Noia helsalum oot . e st again:t bioflims by teo strains - F aeruginosa
extact The PMs are chamcherized by good sncapsubfon eSclency as a E and 5. aureus after 24-hour eatment, using SV
mazimum value [77%) was neached at polymer-sio-eximct weight mio of assay. The results ceary define an enfanced
10:4. The loaded miceles exhibited good cololdal stabilty and thelr sizes g"c' amt-bloflim actity of EM3 loaded with muia
and sur'ace polental were depemdent on Se extact concentration. An iIn E heisniym comparsd fo the smpty micsles TR
viro release was performed showing & burst relsase  profle. Two 'E‘OC- eriilating =fMect of e camers sxceeds S0% for
ndependent methods determine the PMPP-FLA miceles empy or loaded .
with imwa helsnkem as not oxic. The systems demonsrated capabilty fo F ] mz‘::ﬁ:’:";::"#r:;ﬂf'&ufiﬂ:;
reduces the blomass of pre-formed Gram-posiitve and Gram-negative | ) -
bacteral bio%ims. The obtained daka cleary determine a trend for 2 storg ” i “:':5": “:1’““[!*':;:?“':5"'::?3’:
synergisic efect betaeen Sie Fllis and Sie plant exract, disSnguishing 7. aerugingsa = aurmus iech
fhem with excelent anS-tiofim potenbal amd prospects for fulure and 33.1% for P asrugincsa and £5.3% a8
applicafions in medcal practce. 36.7% for 3. aurneds.
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Effects of Polymer Architecture on the Physicochemical Properties of
Gene Delivery Systems Based on Methacrylate Copolymers
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Introduction

In the past decades nuoielc acld delvery has galned a significant research atiention. The process s of great Importance for gene therapy that is promising for
treatment of genetic disorders. Cationic polymers are @ major class of non-viral vectors for DNA delivery. They are able to condense negatively charged nucleic adds
throwgh an electrostatic Interactions forming nano-sized polyelectrolyte particies known 35 polypexes. The DMAMpOlymEr Interactions are essential for the bisdogical
perffmmance of this vector sysiems. They are govemed by a number of faciors such as amino functionally type, polymer composiion, struchure and topalogy, charge
density, efe.

Heraln, we Investigate the effects of polymer anchitecture on the physicochemical properties of gene dellvery systems based on copoiymers of oligojethylene giyeol)
methyl ather methacrylate (CEGMA) and 2-{dimeihylaminojethyl mathacrylate (DMAEMA). The copolymers are of lin2ar and hypertranchad architecturs and are entirsly
hydroghilic In nature. Thelr interactions with DNA were studied In terms of formation of poiyplexes and determination of fundamental characteristics and propenties such
as size, surface potential, and DMA-bnding and releass ablities.

Synthesis of double hydrephilic copolymers

The copalymers were synihesized wia RAFT polymerization of OEGMA and
‘u’@ DMAEMA In the presence of 2,2 azoolslsobutyroniirie (AISM) used as Inltator and 4-
a

cyano-4-{phenyl-carbonatnioyithilo-pentanclc ackd (CPAD) used as chaln transfer
agent. Ethylene giveol dimethacrylate (EGDMA) was used as a branching agant for the
synthesis of the hyperoranched copolymer. Reganding thelr subsequent utllization as
gens vectar sys1ems and for balancing the toocityeMcancy relationship the DMAEMA

—h.. i,
) Wi/ 2 » content was xed to 50%.
- / —t }»

PR A———— Polymar Code M, MM, DMAEMA
VA » g-mat! wt
i P Hyper branchied P{OECEMAy-o0-
_)Q/\n/,_ DMAEMA] HFOD 13300 120 &0
s - Lin2ar P{OEGMAgco-DMAEMA) LPOD 3700 1.19 =l
DMA binding ability of copolymers DMA release ability of copolymers
The binding abiity of the copalymers was assessed by ethidlum bromide (EiBr)
quenching assay. Polyplexas were prepared at amino-io-phosphate (N/P) group ratios 0y | [l wtime Comtan mktben
ranging from 1:1 o 20:1. Dye labeled DMA sodium salt from salmon sperm, molar
mMass ~ 113 by was used. - a4
The two copolymers exhibied amost equal ablity o @splace the EtBr from ihe i
DNA hellx without any promounced eflect of e chain topology (inear or | § i
hyperoranched). The dye Intensiy was decreased to about 40% at NP 8:1 and a total | 3 B E
quenching was reached at M/P 20:1 Indlcating strong DHA binding. I a4y
w0 ]
{m seew == 3 i
£ ] 8
i - n E . oo Foo HPFOO wroo
H £ A competiive DMA displacement by dextran sulfate was used to study the
- . H . release abllity of the copolymers. NP ratio of 121 was chosen for this
. E . expenmant. An Icrease In fucrescence Itensity was detectad for both
£ - . ers. The PrOCESs Was accompanled by rise In lewes slze
L . copo P pa ¥ i
T —— Indicating successhd DMA release. The DMA release was more well 2Xpress
LE] a4 [ o 34 i M
— e for HPOD copolymer ighlighting tha Influenca of poéymar archRecture.
Size and { potential of polyplexes Conclusions and future goals
Polypiexes size and The synthasized double hydrophille methacrylata
potential were determined by B == pased copolymers exhibited good abillty to condensa
dynamic and electopharetic e and release DNA. The polymer amchitecturs nas
light scatiering. The  potential - ] ] L] 5 - been found fo hawve an efect on the physlcochemical
profles folowed 3 fypleal g . 3 g parameters of ihe resuling  polyplexes with
sigmaldal curee patern. The %0 preponderance for HPODO. copolymer. The later
HPOD  copalymsr was  § formed smaller In size, more stable complexas of
characterized by mare postive i"" . nigher -poential which might be beneficlal for
values than the LPOD. The a0 N anhancement of the gane oallvery potential Finaly,
vanations of hydrodynamic 3 we gan concluge that the methacrylate based
dlameter cutine am area of - e COPOlyMERs can be consklered as promising for gens
Instabliity (data scattering and . e— delivery.
low reproguciblity). OQutside
this area cololdally stable o] | ! F am l I ; l O fuire goes incudes:
polyplex  pariicles  were 1 - Investigation of compexation behavior of the
observed.  The wkith of ] i ¥ copoiymers wih pasmid DMA.
g‘;ﬁgg:mﬂﬁe" e i i ¥ . . Cyivioxkchy screening of copalymers and the
Influenced from the polymer s %1 - PR | COMmesponding palypIexes.
architecture.  The  HPOD . - In whro assessment of e cellular uptake of
copolymer was characterzed el 1 1 - e the systems.
by a broader Instability region ] e - Determination of transfection efciency of the
and particias of smalles skzes. nove! DA Deivery veciors.
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-~ Synthesis of novel macrocyclic brush polymers based on copolymers of 2-
m hydroxyethyl methacrylate and methyl methacrylate for potential biomedical
applications
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architechure and promising appimtons in dnss, delvery, nenomedicine, and acvanced materials. In this work, we present & synthetic Strtegy for the preparation of novel (B polymers
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