NHCTUTYT no
HOJ'II/IMEPVI

JIECETA IOBUJIEMHA HAYYHA CECUSA
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Hayunama cecus “Maadume yuenu 8 c6ema na
noaumepume” e opeanusupana 3a nepbu nem npe3 2009e.
6 usnsanenue Ha detinocmume no npoexm “Ilodxpena 3a
pasbumue u peasu3ayus Ha 00KmMopasmu, nocm-
0oKmopanmu u Maaou yuexnu 8 0baacmma ma
NOAUMEPHAMA XUMUSA, (PU3uKa U uHxeHepcmbo”
(BG051P0O001/07/3.3-02-051). Caed npuxaroubare Ha
npoexma pekoBoocmbomo Ha Mncmumyma no nosumepu
pewiaba 0a npodsKu opeanusupanemo i oabatixu noe
3a u3aba Ha maadu uscaedobameru pabomewju 8

o01acmma Ha noaumeprama Hayxa. Popymem

npudobuba nonyaaprocm u Beue decern 200UHU COUPA

MAAOU X0pa C HAYUHU U NPUAOKHU NOCIUXKEHUA B
pasAuuHu cgpepu HeusmeHHo cBep3anu cec “cBema Ha

noaumepume”




IIpozpama

10:00 u. - 10:20u.  OmxpuBane

10:20u. - 11:00 u.  Ioxsad Ha npop. Huxoran Llapebeku -
20Cm AeKmop HA HAYHUHAMA Cecus
, PynxyuoHasHu cbpexpaskioHenu
noAuUMepU: CuHme3 u npusoxerue”

11:00 u. - 11:20u.  Kadpe naysa

11:20u. - 12:30 u.  IIpedcmaBsane Ha 0okAaA0U

12:30u. - 14:00u.  Ilouubxa

14:00 u. - 16:00 u.  IIpedcmaBsane Ha nocmepu

16:00 u. - 16:15 4.  Haepaxodabare Ha omauteHu 0oxkAaou u
nocmepu

3akpubane u xoxmens

Msacmo na npoBexodane
3acedameana 3asa va ncmumym no noaumepu, BAH

ya. Axao. I'. Bonueb, 64. 103-B, ep. Copus
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Hoxaaou

1. , Modeaupate Ha Bo0Ha adcopbyus npu oau0aHuAUH"

Xacmmma I'lerpoBsa

@axysret 110 XM u dapmartiusi, Codpuricku yausepcureT ,,Cs. Kimmvent Oxpunckmn”

2. ,HDMI-noaugpocgpopamudamuu  eaukoxuopoeesobe ¢  buopasnosnabamesnu  cboiicmba  u

nomenHyuaIHo anmubdaxmepuairo deicmbue”

3opauiia Topoposa, Owyanapu TymypOaarap, Hermt Kocesa

VucturyT no nonvepu, bBAH

3., Iloaumepru xpuozesobe, cs0sprauju bema- yuri00ekcmpun 3a Yyos1xeHo docmabsane Ha XuopogobHu

sexapembBeru Bewjecnba”

JBop [lanos, Ilersp IleTpos

MucturyT no nonvvepu, bBAH



ITocTepmn

1., Color detection of humidity via double hydrophilic copolymers as sensitive media”

Kareputa JTazaposa!, Pocen I'eoprues!, [Japurika Xpucrosa? u L[seranka babesal

L VIHCTUTYT 1O ONITMYHM MaTepyayiv 1 TexHostormy, Akaz. “VI. Manmaosckn”, BAH

2UucturyT o mommmepn, BAH

2. "Star shaped PDMAEMA based polyplexes: Preparation and behavior at environmental changes"
Emilia Veleva-Kostadinova'!, Emi Haladjova!, Athanasios Skandalis?, Stergios Pispas?, Stanislav
Rangelov?

Unstitute of Polymers, Bulgarian Academy of Science

2Theoretical and Physical Chemistry Institute, National Hellenic Research Foundation, Athens,
Greece

3. ,TpHKM TeuHM PWIMM KaTO WMHCTPYMEHT 3a WM3C/IeflBaHe Ha MOBBPXHOCTHO aKTMBHN
BeltlectBa ([TAB) 1 mommmepn”

Ovivmrep Crosnos, dumurpunka Apabamgxuesa, Enena Muiesa

MucturyT no dpusukoxvmust "Axkap. Pocticias Kanes", BAH

4. ,Carbon Fibre Reinforced Polymers used to repair of damaged short reinforced concrete corbel”

[Tnamena [lenkosa!l, VBervHa ViBanosal, XXyt Acnix?

1 X1MMKOTEXHOJIOTVIUEH V1 MeTalTy prtdeH yHuBepcureT, Coduist

2 yYuausepcuteta B Pevivc [llammian-Appen, @panrys

5. ,Bausnue Ha cipepuunu HYykAeuHoBu KuceAUuHu om noAu(emoxkcuemus eAuyuousob emep)-
oaueonyrareomuod Bspxy A549 u HepG2 xaemuu”

Kupwika Miragenosa!, IlaBen bBaxbpmxmes?, IlaBerr Bupmes!, Pasmiia Benepa!, Cserria

ITerpoBa!, Tans TormysoBa-XpucroBa!, Becesmua Mockosa-ymanosa!, Harayms Toruesa-
Momnuesa?, Mopman [dymanos!, Ctanucias Paxresios?
! Buosnornueckn daxysrer, CVY ,, Cs. KimmmenTt Oxpumckmn”

2 MucturyT no IMommvepn, BAH



6., Investigation on the self — assembly behavior of novel pH - sensitive fluorescence polymeric micelles”
N. Filipova, S. Ismail, R. Bryaskova

XVIMMKOTexXHOJIOTMYeH U MeTajTyprideH yHuBepcuteT, Codpud

7. , DU3uKO-XUMUHHO oxapakmepusupare Ha buopasepaoumu cenosuecmep-amuou”

Brnanucnasa ViBanosa*, Hatammia TomueBa-Monuesa*, Bapa Awnresnosa*, Becerma CrogHosa®,

Tpasina Tpudonos*, Viopnarka Tpudonosa*
*XVMMIKOTeXHOJIOTYeH 1 MeTajlyprudeH yHuBepcutet, Codust

**MucturyT no Ilomimepn - BAH

8. ,, UnoBamubru nooxoou 3a nodobpsabare Ha mexanuurume cboiicméba na 6aakHecmu mamepuaiu”
Bramymvup Kpweres, Ot Ctowiosa, Hesena Manosnosa, Vs Pamikos

WucturyT no nonvMepu, bBAH

9. , Qynkyuonarnu ampugusru 010xk08u conosumepu: cboicmba na 6o0Hu pasmbopu u oyeHka Ha
NOMeHUUaIa UM Kamo Hocumeau Ha geremuob ecmep na kagpeena xucesuna”

Mupociasa Beiauanosal?, Cepnasmaa Typmanosa?, Ctanmciias Panresos!, EMmms ViBarosa?

MucturyT 1o noymmepn , BAH

2yuausepcuret "TIpod. n-p Acen 3matapos", Byprac

10. , Peyuraupane va omnadesunu nosumepu (PS, PET, PC) upes eaexmpopasnpockBare”

PapociiaB AHrenos, biwisana I'eoprusa, lanuerna Kapamanosa

VHcTuTyT IO onrTryecku MaTepviaiv 1 Texuonornm - bAH

11. , Temperature-responsive properties of poly(N-isopropylacrylamide) copolymers in aqueous solution:

influence of macromolecular architecture”

Silvia Bozhilova, Sijka Ivanova, Christo Novakov, Darinka Christova

VucruryT no nonmmepu - bAH



12. , Preparation and investigation of oligomeric structure/ZnO nanocomposite power”

Silvia Dimova!, Katerina Zaharieva?, Hristo Penchev’, Filip Ublekov?!, Mariya Kyulavska!, Irina

Stambolova3®
MucturyT 1o moymmvepu -bAH
2MucTuTyT 110 Katayms -bAH

SMHCTUTYT 110 00I1Ia 11 HeopranmyHa xvmus ~-bAH

13. ,, Fluorescence sensing polymer micelles with embedded 1,8 - naphthalimide units”
Selen Ismail, Nikoleta Filipova, Rayna Bryaskova

XVMIMVKOTeXHOJIOTMY€eH U MeTajly prideH yHusepcureT- Codpud

14. ,Ioayuabane u cboiicmba Ha HOBU NOAUMEPHU Mamepuaisu ¢ aumuokcudanmuu cboicméba,

ce0spokawsu kBepyemun”
H. Crogrosa, M. Crracoa, H. Manososa, V. Partikos

WucturyT no nonMepn - BAH

15. , Cenoaumepru xudpozesoBe kamo mpancoepMasiu Hocumesu Ha kBepyemun”
M. Cumeonos, 3. J[lackaoBa, X. IlaueB, E.BacuiieBa

@axyorreT 110 xvMust 1 dpapmanyst, Codpuricku yausepcutet ,, Cs. Kimmvent Oxpuackm”

16. ,IloayuaBane u  oxapaxmepusupane Ha HOBU  eauxoxuopoeesofe Ha  ocHoBama
noaugocgopamudamu”

3opuuiia Tonoposa, OroyHnapu TymypbaaTap, Heimn Kocesa

WucturyT no nonMepn - BAH

17. ,Cationic polymer micelles effectiveness against bacterial biofilms”

Paunova-Krasteva Ts.!, Haladjova E.2, Borisova D.!, Stoitsova S.!
"MucturyT 11o Muxkpobmortorus ,, Ctecdpan Arrernos” - BAH

2 VucturyT no nosmvepn - BAH
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18. ,,Role of ferrous ions on the biofilm formation by Bacillus subtilis and Escherichia coli K-12 strains”
Ivo Ganchev! , Markus Maniak?
1 The “Stephan Angeloft” Institute of Microbiology, Department of General Microbiology,

2University of Kassel, Germany

19. “Estimation of lactobacillus growth and adhesion on polymeric surface and in modified vegan media”

L. Dobreva, V. Dishliyska, T. Paunova, S. Danova

The “Stephan Angeloff” Institute of Microbiology, Department of General Microbiology

20. “In situ” UV-irradiation NMR spectroscopy as versatile tool for design of polymeric materials”

Miroslav Dangalov?!, Nikolay G. Vassilev!, Natalia Toncheva-Moncheva?, Christo Novakov?

Institute of Organic Chemistry with Center of Phytochemistry, BAS
Institute of Polymers, BAS

21. “In vitro safety evaluation of caffeic acid phenethyl ester loaded PEO-PCL-PEO copolymer micelles”

Denitsa Aluani!, Virginia Tzankova!, Krassimira Yoncheva!, Vassya Bankova? Mariya -

Desislava Atanasova®, Georgy Grancharov?, Petar Petrov?

Faculty of Pharmacy, Medical University of Sofia

Znstitute of Organic Chemistry with Center for Phytochemistry, BAS
3Institute of Polymers, BAS

22. “In witro effects of cinnamyl-modified polyoxyethylene-poly(D,L-lactide)- based block copolymer
micelles as drug carriers of CAPE on endothelial cells”

Yordan Yordanov!, Virginia Tzankova!, Krassimira Yoncheva!, Vassya Bankova?, Radostina

Kalinova?, Ivaylo Dimitrov?

Faculty of Pharmacy, Medical University of Sofia

Institute of Organic Chemistry with Center for Phytochemistry, BAS
3Institute of Polymers, BAS



23. “Cunmes, (pyHKYUOHAAUZUPAHE U OXApaAKMepusupane Ha O0ubA0koB cenosumep ¢ npucadeHu
YUHAMUAHU 36eHa- noau [emuien okcuo-040k-(a-YUuHAMUA-E-KANPOAAKINOH)-Co-(e-kanporakmon)]”

Mapwusg-/lecucinaBa Atanacosa, ['eoprut ' ppHuapos, Banepwsa 'anuesa, Ilersp IleTrpos

MucturyT no nosmmepn, bBAH

24. , Polymer solar cells based on PTB7-Fx prepared in environmental and inert glove-box conditions”

Maria-Desislava Atanasova!, Georgy Grancharov!, Valeria Gancheva!, Radostina Kalinoval,

Petar Petrov!, Ely Lazarova? Rositsa Gergova?, Christosko Dikov?, Georgi Popkirov?, Marushka
Sendova-Vassileva?
Institute of Polymers, BAS

2Central Laboratory of Solar Energy and New Energy Sources, BAS

25. , XudpoeesoBe na nosu (cyagpobemaun memakpuiam) ¢ NOMEHUYUAAHO NPULOKeHUe KA npeBpssKu
34 paHu ¢ npomeoAUumMuuHo deticméue”

L. Huxonosal?, V. Ilauesa?, E. CrosiHoBa?, K. Pycesal!, B. Murosa?, E. Bacwiesal!, H. Kocesa?

IJTabGopaTopust 110 CTPYKTypa ¥ CBOVICTBa Ha roymmMmepute, Pakysirer o xumMus u dapmariys,
CVY ,,Cs. KiimmenTt Oxpuackm”

2JTabopartopus dpocochabpKaly MoOHOMepH 1 noymMepy, VIHcTuTyT 11o nioimmepn, BAH

26. “Potential of zwitterionic based hydrogels in chronic wound therapy”
K. Ruseval, K. Ivanova? E. Vassileval, T. Tzanov?
Faculty of Chemistry and Pharmacy, Sofia University ”St. KI. Ohridski”

?Department of Chemical Engineering, Universitat Politecnica de Catalunya, Spain
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Joxstag 1

MO/JEJIMPAHE HA BOJHA AJICOPBLUA ITPU OJIMT'OAHUJIMH

XKacmuna [lerpoBa

Jlabopamopus no KeaHmMo8a u UHUCIUMENHA XUMUS
Codhuticku ynusepcumem ,, Ce. Knumenm Oxpuocku *, @axyimem no xumus u gpapmayusi,
6yn. [Piceiime Bayuvp Ne 1, 1164 Cogus, Boneapus

CrnperHature MojJMMepH, MHTEH3UMBHO W3y4YaBaHU OT JECETUJIETHS, MPOIbJDKABaT Aa ObaaT
00eKT Ha HAy4YHU W3CIEABAHUS M 10 HallM AHU. VIHTepechbT KbM TAX € MPOJUKTYBaH OT
YHUKAJIHUTE UM ONTUYHM U EIEKTPUYHU CBOMCTBA U OT Pa3HOOOpa3HUTE MM MOTEHUHMATHU
NPUIOKEHUS — OT ONTOCJEKTPOHUKATa J0 MeAWLMHATa. [lOJIMaHWIMHBT, B YacCTHOCT
npoBojsuiatra My ¢opma — emepanguHoBa con (EC), e cpenm Haii-u3cnenBaHuTe
NpeACTaBUTENIM HAa TO3M Kiac moiuMepd. EamH oT (¢akTopuTe, BIHSCHIM BBPXY
MPOBOJAMMOCTTAa U ONTHYHHUTE cBoiicTBa Ha EC, e cTemeHTa Ha Xuaparaiusi Ha npoodara.
ExcriepuMeHTalHO € yCTaHOBEHa KIIoYOBaTa poJisi Ha KpUCTalM3allMOHHATa BoJa 3a
camoopranm3anusaTa Ha EC onuromepure [1]. Llenta Ha HacTosmiata paboTta e U3siICHsIBaHE Ha
MOJIEKYIHO HHMBO Ha TIpUpoJaTa Ha B3aUMOJAEHCTBHE MEXIy BOJaTa U BEPUTUTE OT
emepanguHoBa coll [2]. C KBaHTOBO-XMMHYHHM HM3YUCJICHUS ca TMPOCICICHHW BIIMSHUETO Ha
Oposi ¥ TOTONIOTHUSATA HA aJcOpOUpPaHu BOJHU MOJIEKYJIH BbPXY CEpHUsi OT XapaKTepUCTUKU Ha
terpamepu ot EC. OuieHeHa e eHeprusita Ha B3aUMOZEHCTBIE MEXIY OTACIIHUTE KOMIIOHEHTH
B cucTeMata. J[MCKyTHpaHM ca BB3MOXHHM KaHAlTW 3a MPEHOC Ha 3apsi, OMpeleNieHH OT

pasjit4yHaTa Io3ulirs Ha BoJaTa IO IMPOTECKEHHUETO Ha OJIMTOMEpHAaTa BEpuUra.

KurouoBu xymu : emepanaunosa coit, DFT MonekyinHo Mozienupane, IpeHoc Ha 3apsi,
SHEeprus Ha B3auMo/ieiicTBIe

Baaronapuocru: Asmopvm uskazea oaazooaprocm na ®HHU npu CY 3a npedocmasernomo
Gunancupare no npoexm Ne 80-10-94/15.04.2019.

1. Gospodinova, N.; Ivanov, D.; Anokhin, D.; Mihai, I.; Vidal, L.; Brun, S.; Romanova, J.;
Tadjer, A., Macromol. Rapid Commun. 2009, 30, 29-33.

2. Petrova, J.; Ivanova, A.; Tadjer, A., J. Phys. Chem. A 2017, 121, 6327-6335.



JToxstazg 2

HMDI-ITOJIN®OCPOPAMUIATHU I'NIMKOXUIPOTEJIOBE C
BUOPA3IO3HABATEJIHU CBOMCTBA U IOTEHIUAJTHO
AHTUBAKTEPUAJIHO JEHCTBUE

3opuuua Tonoposa, Owynnapu Tymypoaarap, Henu Kocesa

Hnemumym no nonumepu — BAH
Codgus, yn. Axao. I'eopeu bonues, 6. 103, 6x. A

I'muxoxunporenosere (I'XI') mpencraBnsBat TpuM3MEpHH MOPECTU MOJIUMEPHU MPEKH,
ChIbpIXKAIM BBIIEXUAPATH, KOUTO MOraT Ja ChbIbPXKAT TOJISIMO KOJUYECTBO BOJA, KaTo
CBILEBPEMEHHO 3aMa3BaT CBOATA MeXaHW4Ha AKOCT. [loaydeH e 3a MbPBH MBT ITIMKOXHUPOTreN
Ha ocHoBata Ha mnoiudochopamuaat-riuukokonoraty (IIGAI) upes ompexBaHe ¢
xekcameruieH auuzonuanatr (HDMI). [IOAT ca uzbpanu 3a npexkypcop Ha HDMI-I'XT', mopaau
TSXHATa XUAPOPUIHOCT, OMOCHBMECTUMOCT, OMOPa3rpaiuMoCT, CIOCOOHOCT 3a CBbp3BaHE Ha
MPOTEMHU W HHUCKa TOKCUYHOCT. Hanmuumero Ha 3axapHuM Mojekyau B cTpykTypata Ha HDMI-
['XI" obycnaBs oT eaHa cCTpaHa MOTEHLMATHUTE MM OuOpa3mo3HaBaTeNHM CBOMCTBA
(xomruiekcooOpa3yBaHe ¢ MpPOTEMHM), a OT Jpyra - pojiaTa MM Ha CTaOWIM3aTOpU TIpU
o0pa3yBaHe Ha cpeObPHU HAHOYACTULIH.

JlokazaHo e ycnemHoTo noiyyasane Ha HDMI-I'XI™ na ocnosata Ha [IOAI" (M,,=50100) ¢ ren-
¢pakius 83%, crenex Ha HaObOBaHe 1426+98 % (15 nuu) U ¢ 10OpU MeXaHMYHH CBOWCTBA -
G’=1560+65 Pa. Ankanna docdaraza (c=220 U/L, pH=9) pasrpaxna HanbiHO rena 3a 19 quu.
3a chUIOTO BpeMe XUAPOIUTUYHOTO My pasrpaxzaane e 52% mnpu pH=9. MyntuBanenTHuTe
uscnensanusa ¢ Concanavalin A nokassar, de 3a 11 yaca HDMI-I'XIT" e norsiaxan 12 % or
MaKCUMAJIHOTO KOJMYECTBO IIPOTEHH, C KOETO MOXe Ja KoMIulekcooOpa3yBa. [ensr
NpoJbIKaBa 7a B3aMMOJEHCTBA C MPOTEMHA M MYJITUBAJEHTHUTE W3CJEIBAHUS MPOTUYAT BCE
owe. /lokazaHo e, ye KOMIUIEKCHT HE C€ paslaja M HAMa M3THYaHE Ha NPOTEHH OT rena.
M3BbpliieH e 1 eKCIepUMEeHT 3a Mojly4yaBaHe Ha cpeObpHu HaHovacTuim ¢ AgNOs 1 pexyuumpai

areHT - [JII0K03a, YHETO MBJIHO OXapaKTepPU3UpaHe PeCTOH.

KarouoBu aymu: enuxkoxuopozen, nonughocgopamudam, MyaimusaneHmno uscieosane, HaHoyacmuyu



Joxitag 3

MNOJIUMEPHHU KPUOTI'EJIOBE, Cb/IbPKALIIU BETA-
IUKJIOAEKCTPHUH 3A YADBJ/ZKEHO JOCTABAHE HA
XUAPOPOBHHU JIEKAPCTBEHHU BEHLIECTBA

SBop Hauos, ITersp IleTpoB

Jlabopamopisa QYHKYUOHATHI U HAHOCMPYKINYPUPAHL NOTUMED1
Hnemumym no nonumepu, BAH, Cogus 1113, Bvreapus
En. nowa: yavor.danov@polymer.bas.bg

[loimMepHHUTE KpHOTETIOBE, IOIYICHH Upe3 (POTOXHMHIHO OMpeKBaHe Ha MOHOMepeH HIIH
IIOTIAMEPEH MIPEKypPCop B 3aMpa3eHH BOJHH CHCTEMH ca CyIlep-MaKpOIIOpecTH OHoMaTepHAIH.
CBLp3aHHTEe IIOMEXIY CH IIOpH II03BOJISIBAT Oe3lpelsiTcTBeHa MH(Y3HI Ha pa3iIndHH
MOJICKY/IH, HaHO- M JOPH MHKpPOYACTHIHM. YHHKAlHaTa CIPYKTYpa Ha KpHOICJIOBeIe, B
KOMOWHAIHA ¢ TAXHATa OHOCEBMECTHMOCT M JIoOpa MeXaHWYHa CTaOWITHOCT, TH HpeBphINa B
aTPaKTHBHU HOCHUTEIIX Ha KIETKH, CHOMOIIEKY/IN H JIeKapCTBEHH BEIleCTBa.

Ilenta Ha HacTosimaTa padoTa Ge J1a ce pa3padOTAT KPOTelHU HOCHTEIH Ha XHJIpoQoOHH
TekapcTBeHH BeniecTBa (XJIB). baxa moirydeHH paziddH# IO ChCTaB OHOpasrpaldMH H/HIH
OHOCHEBMECTUMHU KpHOI'eJI0Be Ha OCHOBATa Ha XHJIPOKCHETHIIIRIIYI034,
XHAPOKCHIPOIIIINETYI03a HIH AAMeTHIaKPHIAMAL, ¢ BKIIOUCHH OeTa-IHKIOAeKCTPHHOBH
(B-CD) 3Bena. KpuoremoBete 651xa CHHTE3HpaHH Ype3 KPHOTEHHO TPeTHpPaHe H () OTOXMMHIHO
OMpeXBaHe Ha IOIHMepeH/MOHOMepeH IIpeKypcop, ¢ IoMomTa Ha oMpexksam areHT -CD
Tpuakpwiar. bfxa H3cieBaHH OCHOBHHIC (PH3UKO-MCXAHMUHH XapaKTePHUCTHKH Ha
[IOTTydeHUTe CYIep-MaKpOIIOpecTH KPHOTeloBe KaTo MOoOHB Ha ren-(Qpakmus, cTeleH Ha
HaOB0BaHe W MOIYIHTe Ha elacTHYHOCT W Ha 3aryom. Ha ciempam etam, paszmmanun XJIB

Osxa HaTOBAPCHH B IIOJIHMCPHHTC HOCHTCIIH

MoaumepHa mpexa

gpe3 BKIIOYBAHE B XUAPOGOOHHTe KyXHHH Ha

nopa

B-CD. HH sumpo TecToBe moka3axa 3a0aBeHO

Yiapodo6Ho BAB ocBoboxkgaBane Ha XJIB oT KpHoreiHwurte
Makponopect ren

HOCHTCIIH.
Kinwodosn AYMH (Kpliocenose, Hocumeil, 66?’}’103—1[111\‘}10081{67’}7})111{

BaaronapaocTH: ABTOpHTE H3Ka3BaT OiaroJapHocT Ha MHUHHCTEPCTBO Ha 00pa3oBaHUETO H
Haykata (Jlororop: JI01-217/30.11.2018) 3a ¢duHaHcoBaTa NOJKpena B paMKHTe Ha
HallHOHAJIHATa u3ciedoBaTelicka HporpaMa ,JIHOBATHBHH HHCKOTOKCHYHHM OHOAKTHBHH
CHCTEMH 3a npenu3Ha MeaunuHa (buoAxtusMen)™ .
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IlocTep 1

- COLOR DETECTION OF HUMIDITY VIA DOUBLE I®EMT
HYDROPHILIC COPOLYMERS AS SENSITIVE MEDIA

Kaferina Lazarova', Rosen Georgiev!, Darinka Christova? and Tsvetanka Babeva' BULGARIAN
Tinstitute of Optical Matergals and Technologies “Acad. J. Malinowski"’, Bulgarian Academy of Sciences, Akad. G. Bonchev str, bl. 109, (‘);(S\(DI;;;I‘C\F

1113 Sofia, Bulgaria
2|nstitute of fPolymers, Bulgarian Academy of Sciences, AKad. G. Bonchev Str, bl. 103-A, 1113 Sofia, Bulgaria
E-mail: klazarova@iomt.bas.bg

\ |

Double hydrophilic copelymers containing poly(N,N-dimethyl acrylamide) and poly(ethylene oxide) blocks are used for deposition of thin films and tested as
humidity sensitive media. As substrates are used silica wafers and pre-deposited Bragg reflectors of alternating Nb,0;/SiO, and dense/mesoporous Nb,O; films,
having different optical contrast and operating wavelengths. These multilayered systems are implemented as transducers of humidity changes. Thickness of the
polymer films is optimized in advance through theoretical modelling aiming at the highest sensitivity. Single polymer films and Bragg reflectors with deposited
polymer films on top are characterized by measurements of transmittance at humidity levels from 5 to 95 RH% (relative humidity). The color coordinates are
calculated for the lowest and highest humidity levels and the color change is determined.

1869

Copolymer synthesis Thin film deposition

Double hydrophilic copolymer comprising poly(N,N-dimethyl acrylamide) and
poly(ethylene oxide) blocks was synthesized by redox polymerization of N,N-
dimethyacrylamide in the presence of_poly(ethylene oxide) as initiating moiety and s . "
pdiy(ethylene glycol) diacrylate as cross-linker [1]. Structure of the » Substrates: Si-wafer and Bragg reflectors made by alternating deposition of -

» Spin coating: 0.2 ml drop, 3000 rpm, 30s
» Postdeposition annealing: 30 min, 7= 180°C

tained multiblock macromolecular 1 | A Spin up Thinning of a liquid film 1.:Sol:gel Nb;O; and IO, films
i N— N— R—5 oo — = 2. Dense and porous Nb,O; films
rchitecture is presented oM §=70; o="0 SR ‘ (:) ) — ‘ /’_)-) e ‘ \f_) )
schematically in the Ol ~o = = < 7 layers
following figure OH Y ) o d =i
. | O N Saturation
I = o WK - :/ ssuwraio
(= }_"\b__,));"k’l -
T Tle Tl

Optical characterization of thin films Theoreticalmodelling

1.6 1.6
s %5 o 30
Z % o
All studied "é 1.5 |p—e—u~ 215+ B 1) Films thicker than 300 nm are not AT (%)
samples i ° E s S " suitable because the time response of 25l - L
obey = L4 r = L4+ 0 the sensor will increase due to the longer
I3 o
21 2 diffusion path length in thicker polymer 20t
normal & 1.3 I-Thickness (nm) E' 13| P fgllms poly
dispersion é N ——140 —4=290 é R e sk
12 I gm 225 555 126
" ; 7 2 . > 2 : " 2) There is no enhancement of the
400 500 600 700 800 100 200 300 400 500 600 10 L~ L L - L A L
Waveleiii th (i) Thiskiess, (i) sensitivity when films thicker than 250 100 150 200 250 300 350 400
g

nm are used. Polymer thickness (nm)

Refractive index n is almost the same for films with thickness values up to 300 nm and
decreases for thicker films.

Humidity sensing
Nb,Os and SiO,
5 layers 7 layers It is seen that the color changes from
90 — 90 blueish to magenta. The separation of
” =
< 80 [(a) * - 80 colors in the color scheme is
5‘8’ 70 | ," % 70 substantial for visual color detecting
g 60 & 2 60 of humidity to take place.
E 50 F 74 £50
Z e / E
g 40 - Sk £ 40
=30k =30
20 L . . . 20
400 500 600 700 800 Humidity induced changes Humidity induced changes
100 100 in transmittance in CIE color coordinates x and y
~ 90 © 2= ~90f
= S
S 80 < 80 0.03
2 2
570 5170 =
= = = LA o)
Ll T S%RH | 60 & io.o-
50 95% RH| & 50 = 4
1 1 1 1 40 1 Y 1 1 » 0.01
400 500 600 700 800 400 500 600 700 800 <
o Wavelength (nm) T Wavelength (nm) 0.00 - §
Danss o mase s NiTaE GS BRI BR2 BR3 BR4 BR1 GS BR2 BR3 BR4
= |
Single polymer film with thickness of 290 nm deposited on bare glass substrate (GS) and 1 \l‘
Bragg reflectors transmittance spectra are on Bragg reflectors (BR)7(IBR1—S Ia;ers, BR2¢;7 Ia\)v1 Nb;?\ﬂ,agd)SIOﬁ BR3-5 layers, BR4-
rs—dense an r X
changing with humidity (5%RH to 95%RH) St R R A
The advantage of using Bragg reflectors over bare glass is obvious:
Conclusions: a fourfold increase in AT is obtained when Bragg reflectors are used.

— L - -
v The concept of using Bragg reflectors top covered with polymer film for optical sensing of humidity is verified and confirmed.
v Thin films of branched poly(N.N-dimethylacrylamide)-based copolymer with optimized thickness are used as humidity sensitive media while 5- and 7-layers Bragg
reflectors comprising SiO,. dense and porous Nb,O; films are used for transducing elements.
v The detection of humidity is performed both by measuring transmittance spectra and monitoring the change of sensor’s color in transmission mode.
VIt is demonstrated that the implementation of Bragg reflector as a sensor’s transducer element enhances more than 4 time the sensitivity compared to this when glass
substrate is in operation.
¥ The obtained sensitivity of 0.18 % / % RH is comparable with those of single film on silicon substrate (0.16 % / 0 RH) while the accuracy of humidity detection (1.1
% RH) is higher as compared to the case of reflectance measurement due to the smaller experimental error of transmittance measurement.
[1] K. Lazarova, M. Vasileva, 5. Ivanova, C. Novakoy, D. Christova, T. Babeva. Influence of macromolecular architecture on the optical and humidity sensing properties of poly(N,N-dimethylacrylamide)-based block copolymers. Poly 10(7), 769 (!“q
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The aim of this work is to prepare polyplexes based on star-shaped PDMAEMA polymers and to investigate their behavior at environmental changes. The main

physicochemical parameters of the polyplexes such as hydrodynamic radius, Ry, and zeta potential, {, were determined as a function of polymer type and
composition, DNA molar mass, temperature, pH, and ionic strength.

Polymer characteristics

PDMAEMA star-shaped polymers were obtained by different synthetic procedures — “core-
first” and “arm-first” synthetic procedure. The polymers were additionally quaternized with
methyl iodide yielding novel star-shaped QPDMAEMA polymers bearing quaternary

ammonium groups. N 7 Quaternization e "
Sample Code M, M, /M, Number of D,, |{-potential, /N\/\o o Chil /IN\/\O o
g/mol arms nm mV
Core-first PDMAEMA CF-P | 20000 | 1.35 7 36 21.0 Poly(2-dimethylaminoethyl Polyquaternized(2-dimethyl
Core-first QPDMAEMA CF-Q 38 000 1.85 T 34 42.5 methacrylate), aminoethyl methacrylate),
Arm-first PDMAEMA AF-P 89 000 1.37 25 18 29.7 PDMAEMA QPDMAEMA
Arm-first QPDMAEMA AF-Q 169 000 1.37 25 25 25.0

Polyplexes with DNA

Polyplexes at N/P ratios in the range of 0.5 — 10 were prepared using DNA of different molar masses. The initial concentrations of the polymer
and DNA was 100 pg/mL. Temperature, pH, and ionic strength were varied to simulate different environment conditions in cellular

compartments.
DNA (2000 bp) DNA (113 bp)
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& R . Cg,p 45k —— CF-P 30
:o 300 i > 300 + CFQ z®
N g 260 E £ 250 S 10
c S = =
- 0
~ = 200 )/‘\/H s = 200 E
v 9 80 i H Q150 Q10 4 —~—AF-P
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Conclusions

Star-shaped PDMAEMA polymers were able to condense DNA molecules of different molar mass forming well-defined polyplex particles. The complexation was
influenced by DNA chain length, as the small DNA form smaller particles of higher {-potential. Effect of polymer composition (presence of tertiary or quaternary
amine groups) on the size, surface potential, and colloidal stability of the resulting polyplexes was also observed. The physicochemical parameters of polyplexes
were dependent on pH and temperature. At lower N/P ratios (<2) particles increased in size or even coagulated while the {-potential values became more positive.
Some of the systems were sensitive to ionic strength of the medium as an increase of the particle size was observed.

Acknowledgement: This work was funded by the National Science Fund (Bulgaria) Project DN19-8.



HOCTep 3

APAK ' ( 1 'THO wm(;’n% MHCTUTYT o

[NOJIMMEPU
Jsnncarca axanems kA wavre |

“AKA/L. P. KAHIIIEB

HHCTHTYT 1O r f:?»_/«, ITIEY IA
OHIHKOXHMHIA 4

ATpUHKAa Apaba/ukueBa X uctrHa [letkoBa

n & /

BBbJITAPCKA -

ARAJEMIS | en Totopos Enena Munepa

na HAYKUTE
1869

no ¢pusukoxumus, ""Axagemuk Pocruciaas Kanmes', BAH

MHKPOCKONHIHATe THHKA Tednn ¢puavn (TTP) ca cpeacTo 3a m3cAeaBaHe HA NOBeIeHHeTO HA HHCKOMOJEKYIHH H NOTHMEPHH NOBLPXHOCTHO AKTHBHH BemecTBa (IIAB) Ha ABe 1007HKABANIH ce (A30BH IPAHHIN,
pa3jiedenn oT ThHBK ¢10/ ofeMua (ala, KAKTO B MOAXOISANL MOTE]T 3a 0XaPAKTePH3NPaHe HA THCHePCHATE cucTeMn. ColicTeara Ha TTd (KHHETHKA HA H3THYAHE, PEOIOYMS, Aede.1HHA, CTAOIIHOCT H /IP.) 3aBHCST KAKTO 0T
THHA B MOJEKYIHATa CTPYKTYpa Ha ITAB, Taka m OT BbHIHE (AKTOPH Karo KoHueHTpauus Ha ITAB, npHCHLCTBHETO HA HHCKOMOJEKYIEH €ICKTPOIHT B cucTemara, pH Ha cpexara, Temneparypa, Haasrane n ap. B
Hac PadoTa ca IeMOHCTPHP KOHKPETHH NpH. | Bb TH Ha p pihep P meton Ha llemyako-ExcepoBa 3a H3c1e1BaHe HA THHKH TeYHH (PHIMH 0T Pa3TBOPH HA HHCKOMOIEKY.THH I
noamMepHn (dmo1ormuno akTaBan) [IAB. Ipeac HTe €A C eKC n: I) Tp ce m3CAeaBa Kak TO Ha pamnsTa ga IIAB Bamse BbpXY THIA H cTadRaIHOCTTa Ha TT® npm
NOCTOSHHM APYrH yeaosns. Hacrosmero micaeasane e oKycHpano BbpXY “odparnara 3azaqa” NpPH U3BECTHA 00 3ABHCHMOCT KoHUeHTpauns Ha ITAB/ceoiicrea na TT® 1a ce onp panusita Ha

pa3TBopu Ha €HHOTO yaHo ITAB (neHTaeTHICHIINKO1 MOHO01en 108 eTep (C12ES)). EKCnepuMeHTATHHTE PE3YITATH, €A CHIOCTABEHH C TAKHBA, NO.TyYEHH 0T TEH3HOMETHP ¢ npodu.ien anains (PATI);
1I) Ipocieenn ca KAHETHKATA HA M3THYAHE W peo.toruaTa Ha TT o7 BOTHN Pa3TBOPH HA GHOTOrHYHO AKTHBHH ITAB H TexHm cvMech. Pasrie1ann ca UHCTH Pa3TBOPH HA NEKTHH 0 CAOHHHM, KAKTO I CMeCH HA CANOHAHE 0
MeKTHH ¢ HAPACTBAMA KOHIEHTPAUns. [[eMOHCTPHPAHO ¢, e MOBeIeHHeTo Ha GHAMHATE ce ompelels oT cBolcTBaTa Ha ¢ CMeceH aacop C10if, KaTo MeKTHHA 0KA3Ba N0-ChINECTBEHO BAHSHHEE BbPXY
KHHETHKATA HA H3THYAHE H PEOIOTHIHOTO HOBEICHHe.

. |
Cxema Ha cTpykTypara Ha Heiionorenno IMAB (C,,E). | Te p n ff “"'f':ff"""" ki
g
\ / P 1) BogHu pastsopu Ha Ci2Es ¢ y
paanuyHa KOHLEHTpaLS;
Mmonododeyunoe emep (C,E;s) ce cvemou 0.1mon/n NaCl
om  xudpoobua  «onawkar  u ‘
opogp Koemo 1) BogHu pasTBOpu Ha MEKTUH P —
na| | (Pc) M canyHUHU  (SN) €Il rpmonem Gronoreoms srriam TAB: avéubunn Speseladionidining w0
= i couici i gt it -
i 0, /| pasnnina RORDCEIDAUEHI e o T e
1% CH3COOH OtIpodHLTa HACT (DD 33XIPHIM OCTATEKS).

MukpouHTepdepoMeTpUyHa anapatypa, ¢ OGbpHaT MUKPOCKON
JAxiovert 200/MAT” - Carl ZEISS, cHabaeHa cbc codTyep 3a
oBpaboTka Ha M30BPaXEHNETO.

MukpouHTepcgepomeTpuyeH metoa Ha Wenyako-

| EkcepoBa 3a u3crieaBaHe Ha ThHKHM Te4HN QHHMII

OonkHoBeHa KaeTKa Ha lleynko-Exceposa, mo3BoasBsa
H3CAeABAHETO HA PHAMA NPH KanuIApHO

TT® ce obpasysaT B cpefata Ha ABOWHO-BATLOHATUA MEHWUCKYC B
Kanunspata Ha KneTkaTa, Ypea U3CMyKBaHe Ha TEYHOCTTa OT Hes.

KanunspHoTo HansiraHe ce M3uucnsBea no gopmynara:

Kl ThHDK Teuen Barpemnara MOBBPXEOCT Ha

dunm KamuAspaTa e O6PABOTeRa CHRUNATHO,

- KATO Ca HaHeceHN QWHN HADE3H, KOHTO
TI070GPFBAT OMOKPIHETO

Ak JsHOTO 3 KNeTMATA Ce TOKpHBA ©

o 2F ThibK A0 OT ICTEABAHNS PASTEOP, 33
4mm | M@ 08 OCHTYPH RACHIAKE Ha ODeMa 1 Aa
.q:.pmn Ha Kanunapa |ce npenoTEpaTH  WINAPeHWETO  HA

pumia
KbaeTore panuyc Ha xanunapa'ra Ha KneTkaTa, 0 € NOBLPXHOCTHOTQ
HanpexeHue Ha pasTeopa.

Tenznomernp ¢ npodpuaen anaans (IAT-1)

MeToasT no; na ce nos Ha Te4HoCcTTa
oT (hopmaTa Ha BUCALIA Kanka unu u:myxano Mexypye.

KioBeTa NBIHA C pastsop ©
onpejeneHa IORUSHTpAWNA Ha
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B3eTH OT H306paKEHHETO Ha
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KOMMNIOTLP
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=, Pesynrarure nokassar cwiHara 4yBCTBUTEIHOCT TT® KbM 0pH MAIKH H3MCHEHHS B KOHLUCHTPALMATA W ChCTABA HA W3CIC/IBAHHTE CHCTEMH H.
JIEMOHCTPHPAT Bb3MOXKHOCTHTE HA MHTEPDEPEMETPHUHHA METOJl 32 H3C/IE/IBAHE IOBEJICHHETO HA HHCKOMOJIEKY/IHH H noanmepuu ITAB Ha Teunu (a3oBu rpanui. ;
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Introduction

This research presents an experimental study of repairing of short reinforced concrete corbel by bonding composite material under continued
load. The short reinforced concrete corbel usually is used in Civil Engineering and in Building Construction as structure element. This structure is
very important because it’s often supported the load of the metal or the reinforced concrete beams (such as on overhead travelling cranes or
bridge pile or in construction). Carbon fiber reinforced polymers are lightness, corrosion resistance, electromagnetic neutrality and greater
efficiency in construction. Its can be introduced in a certain position, volume and direction. The strengthening by bonding composites materials

is a good technique to extending the life of the damaged structures.

Experimental program

The column supporting the two short
trapezoidal corbels cantilevering on
either side was 150 by 300mm? in cross
section and 1000mm long. Reinforced

250, 300 . 250

.
(§

Materials
The mechanical characteristics of the different
materials are obtained by carrying out tensile,
compression or flexural tests, see Table 1.

Table 1: Properties of materials

concrete corbels had cantilever — Material Young’s Ultimate stress Poisson *

projection length of 200mm, with : o . modulus E fu (MPa) ratio

thicknesses of 150mm at both faces of o | [0 (GPa)

column and the free end. 30, . . Concrete 30+2 33,242 (f) 0,25

Methods Steel bar 200+1 610410 (f,) 0,30
Adhesive 4,11 191 (f,) 0,41

The RC corbel without strengthening is loaded under cyclic load with
load range selected from 15% to 35% of the maximum load in the static }
test for the control specimen CO. The magnitude and number of the
repeated loads are fixed to 500 000 cycles. After 500,000 cycles the
specimen is repaired by bonding composite materials under continuous
load. Reinforced concrete corbels were strengthened with externally
bonded carbon fibre fabrics in horizontal strips, in form of all-around
plates — by wrapping.

UCFC sheet* 86+1

775465 (f,) 0,45

00 11522538 3,445 5 55
Number of loadingand unloading

Résultats
The strengthening by bonding composites materials is a good technique to extending the life of the damaged structures.
500.0
—8—G1-C0 —®—G1-CB3u Endom
400.0

300.0

Load [kN]

200.0
100.0
0.0 Strain [10-5]
0 500 1000 1500 2000 2500

Conclusion

This experimental study focused on the repaired the RC corbel bonded by composite material under continuous load. The results showed that
the strengthened and repaired techniques by bonding composite materials by wrapping as a good solution in the field of RC structures. The
cyclic loading modified the stresses in the specimens. The repairing of short RC corbel by bonding composite materials under continuous load is

increased the ultimate load with 14% compared with the control specimen.
" T Ol
e = 0 campus 0%,
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BuBenenune
puuHnTe HyKiaenHoBH kucenuun (CHK) ca xuGpuaHu HaHOCTPYKTYpH che cepuuHa MOPGOIOTHS, MPEICTaBIABAIIH BHCOKC
[OXKEHH Cl)yHKLlHOHaJ‘lH3HpaHH OJIMTOHYKJICOTH/IH, KOBAJICHTHO CBbP3aHH KbM IOBLPXHOCTTA HA pas/IMYHH HAHOCTPYKTYPH. Te ma
CAMIHMHaTa NMpH JAHArHOCTHYHH TECTOBE 3a M3BBHKJIETHYHA JCTCKUMA Ha 6HOM3pkepu, 3a PakoOBH H JIpYyTH 3a60nxsaﬂux, Karo
BO 3a JIOCTaBJAHE Ha JICKAPCTBCHH KOMITOHECHTH. I/Iscnezma}m‘re CHK ChAbpKaT Il"ﬁHOROBHZ CBIIOJIHMED HOHH(C’I‘ OKCHE
ykieotHs (Stl), obpasysait spo ¢ MIbTHa OOBHBKA OT OJIMTOHYKJICOTH/IH.

MeToau
pexuBseMocTTa u HaBiu3anero Ha Stl B A549 u HepG2 knerku 6eme onpeneneno upes MTT u kpucTai-BHOJIET, HEYTPATHO-YEPBEHO
Hauu3n. M3nonssanm ca e yoBewku Kierbunu smunu — HepG2 (xenaroumut) u A549 (nneBmountn). Kierkure (rnpu KoHuenrtpal
uBupanu B tepmocrar npu  37°C wm 5% CO, B cpenra DMEM, o6Gorarena ¢ 10% Fetal Calf Serum (FCS
HUUWIHH ¥ cTpenToMuinn). Bimsunero na Stl BbpXy meraGonurnara akTHBHOCT Ha Kietkute 6e onpeeseno upe3s MTT-rect. Knerku
K ¢ paznuuna konuentpauus (14,44 nM; 28,88 nM; 43,32 nM; 57,77 nM) 3a 6 uaca. Pesynrarure ca oT4eTeH# ciejl TpeTUpaHe - Ha 6-TH,
na ce npocnean edexra na Stl BbpXy KIeThbUHATA NPEKUBAEMOCT Ce NPOBEJE aHAIN3 upe3 ouBersBaHe ¢ Kpucrtan suoser. Kierk
anmsupany, kakto npu MTT-ananusa.

BIIM3aHeTO Ha Stl B JKMBM KJICTKH Gelie BU3yaln3npaHo upes ouBeTsaBane ¢ HeyTpaiHo yepseno (NR, BHTAIHO OLBETABAHE HA JIM3030MHUTE H
pG2 ca tperupanu ¢ 28,88nM Stl 3a 15mun. Benara ciel perupane kierkure ca ouserenn ¢ 0,0005% NR u ca ¢pukcupann ¢ 4% Gydep,
syajusupane Ha Stl e usnonsBano ouserssane ¢ Garpwio SG I, cebpssamo JIHK, karo xomiuiekest mexay SB I u JIHK nma Amax = 5
1eTkuTe ca Tperupann ¢ 28,88nM Stl 3a 15mun u 6 vaca.

Pesyararu
MTT - anann3 Control

| || " “ || || I‘ “ || || ‘l “ Hep GZ--

®ur.1 MTT-anams Ha A549 11 HepG2 KIeTKH, TPeTHPAHH C PasIHYHH ®ur. 3 BuranHo ouserssaHe Ha A549 1 HepG2 KiIeTKH ¢ HeyTpaaHO
KOHUEHTpaLui Ha Stl. YepBEHO Cre/l TpeTHpaHe cbe Stl

14,44 aM 2838 aM 43,32 0M 57,77 nM 14,44 nM 25,88 nM 43,320M $7,77aM 14,44 nM 2888 M 43320M §

6h 24h -

#AS49 wHepG2

Control

15 min. 6 h.

Kpuc’ra.rl-nuo.uefron aHajIn3
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14440M 28880\ 43,320M $7,778M 1444nM 288$nM 4332nM $777aM 1444nM 28880M 43,320M $7,77aM
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3
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Z

Z

6h 24h 48h
#AS49 =HepG2

®ur. 2 Kpucran-suoner anamns Ha A549 n HepG2 kieTkH, TpeTHpaHH ¢

pasiiHa KOHUEHTpalus Ha Stl @ur. 4 Ousersasane Ha A549 1 HepG2 knetkn

TpeTHpane cbe Stl.

H3Boan:
IMonyvenuTe pe3ynrTatd MOKa3BaT JIMICATa Ha LUTOTOKCHYeH edekt Ha Stl u pasznmnku B MeraGonmTHaTa

AKTHBHOCT, Hp()JlH(l)cpilllHH W HMHTEpHAIM3AlUMsA B ABETE KICTHYHH JHHMH. Te3n IMBPBOHAYATHH pE3yNTaTH
JOKa3sBar, 4¢ CHK ¢ NOJMMEPHH sijipa Morar jia 6')),3111[ lNpHjiaradd B peauna 6“().\10;[!II[HHCKH H3CIC/IBAHMS.
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INVESTIGATION ON THE SELF —ASSEMBLY BEHAVIOR OF NOVEL

pH — SENSITIVE FLUORESCENCE POLYMERIC MICELLES
N. Filipova, S. Ismail, R. Bryaskova
UCTM, K. Ohridski 8, 1756 Sofia, Bulgaria
Corresponding author s e-mail: nikki.filipova@gmail.com

Introduction

pH-sensitive polymeric micelles are obtained from amphiphilic block copolymers containing a different number of ionizable groups in their structure and their
self-organization depends and responds to pH changes. This work summarizes the synthesis and potential applications of pH — sensitive fluorescence
polymeric micelles in the biomedical field. This was achieved by chemical functionalization of a previous synthesized by ATRP well — defined pH — responsive
amphiphilic block copolymer based on poly (acrylic acid) and poly (n-butyl acrylate) (PAA —b - PnBA) with an appropriate fluorescent compound. Subsequent
self-assembly of the functionalized block copolymer in aqueous media results in the formation of nanoscale polymeric micelles consisting of hydrophobic core
and hydrophilic shell decorated with fluorescent probe sensitive to pH of the medium. The water solubility and their pH sensitivity of the obtained
nanostructures determined the potential application in the biomedicine as biosensor and controlled drug delivery systems.

Synthesis of well-defined florescence block copolymer by ATRP

Svnthesi s g
FT 1, functionalizati of pH—
Synthesis of niphilic block o (PAA—b— PnBA) IR spectra before and after of . J »:
5 s o 0f PAA—b - PnBA o e
o
e
e o o DCC. DMAP.
* \i o, H A ol o=\ Im e
’*’“v‘\% - A /ﬁ ” PAA-D-PNBA b
o CETMDEIA | A . CuBPMDETA 10— - STl U
| ) Y% o o N'c\*a/\/\m, wom \ i {7
% gy 100 [ cHy
X / v An
LA % 2 poly(acrylic acid) - block - poly(n - butylacrylate) D
eyl 2bromepropiossc ten-butyl acrybaic polyfert-butyl acrylate) whutylacrylaie E A
= PAA-D-PRBA-DHI %

0
0
A, & 0 | W
=Y —Ha_ o y
R b ol o o
éa

.
W
o=\l 50 V oy
Y
w0y 2 i
4000 3500 3000 2500 2000 1500 1000 500 L \._l~

o
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polyer-butyl acryae) - bk - poy

PAAA - c0 -DHI) - b - PaBA

Self-assembling behavior of pH sensitive fluorescence block copolymer

Determination of critical micelle ion (CMC)  Sch ic ill ion of the self— assembly of PAA—b— PnBA and

i - Size distribution of polymeric micelles obtained by
of PAA—b - PnBA P(AA-DHI) — b — PnBA in aqueous media dynamic light scattering (DLS)
——PAA-b-PnBA
——— P(AA - co - DHI) - b - PnBA
@ PAA-b-PnBA e
CMC= 0,089 mgimi / 1L ©
- ! / NN\ — %
i / inaqueous media £ w
804 / Hydrophobic block  Hydrophilc lock H
] . = %
I /
8o /
° / 2
H /a P(AA-co-DHI) ~b - PrBA
éu / Self- assembly }
| S S "R PR P P
3 J NN TP Damete
<01 ./ in aqueous media (nm).
T A 4 Copolymers Diameter ~ PDI
r Hydrophobic block Hydrophilic blodk  Fluorescent compound (nm)
40 25 20 15 10 05 00
vt PAA—b-PnBA [ 53 o224
P(AA - DHI) - b - PnBA | 58 1 0226

Photo physical study and cytotoxicity of pH sensitive fluorescence block copolymer

The absorption and fluorescence spectra of P(AA— Yellow-green emission at pH >7 (4) and red q % icity of pH- a ive fluor bl"“‘k
DHI) — b— PnBA emission at pH <7 (B) of P(AA-DHI) — b — PnBA poty and pure f 1P
48h
10
Fluorescence 10
—— Absorbance x 1
1,0 100
3 . -
: i -
_g 0.8 0
2 0
=
< 064 0
] 0.05me/mi 0.155me/mi 0.25mg/mi 0.55me/mi
2
=
§ 0,4 - - 48h
2 w0
2 o02- 1 -
L 100
0,0 0
T T T 1 © -ash
300 400 500 600 700 o
Wavelength (nm) 2 :
[ .
Conclusion O Ommgt | oatsewm | 0zimgiet osem

pH — sensitive fluorescence block copolymer was successfully prepared by chemical modification with an appropriate fluorescence compound. The self
assembling behavior of thus prepared copolymers was investigated. The low CMC of the amphiphilic copolymer used for synthesis of fluorescence copolymer
micelles, their nano-size dimensions and low citotoxicity determined their potential application in the biomedical field. Furthermore, the nanostructure thus

produced will be tested for drug loading capacity and entrapment efficacy. o e e i il oo S ie M 11900 R UCTAL
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PUIUKO-XUMUHHO OXAPAKTEPUIUR:

* XMMUKOTEXHOAOTUYEH U METAAYPTUYEH YHUBEPCUTET

8, 6yA. Kaumert Oxpuackm, Codowms, 1756

** YUHCTUTYT No MNMoAumepu - BAH
YA. AKQA. I'. BoH4es, 6A 103 A

BbBeAeHUue

Q Noau (e-kanpoaaktam) (MKAA, PA-6) € EAMH OT HOM-LLMPOKO U3MOA3BAHUTE NMOAVMMEPH B
cBeTOoBEH Mmallab NOPAAn TOAAMOTO pG!HOOﬁpQBME OT UEHHW CBOWMCTBA, KOUTO
NpUIeXasa. EAWMH OT HaYMHUTE 3a MoAUcbuuMpaHe Ha PCLA, e 4pe3 NOAYHaBaHETo Ha:
HQ HEToBY CHMNOAMMEDPU.

O Cwvnoammepute Ha [MKAA (PA-6) ce M3NOA3BAT NPEAMMHO 3a KOHCTPYKUMOHHU LEeAn 1
HAR-4ECTO Ce MOAYHABAT YPEe3 AHMOHHATA MOAMMEPMIALMA HA E-KANPOAGKTaM (KAA)
AKTMBMPAHA C PA3AMYHM BUAOBE MAKpoakinsaropm (MA).

(] CbeeMeHHMTe TEHAEHUMM B PA3BUTMETO HA NMOAMMEPHATA XMMMA, NMOCTABAT oule no-
BMCOKMN MINCKBAHMA KbM KOHCTPYKLMOHHUTE CbMOoAMMEDPN. H(lpeA C  BUCOKUTE
OUIMKOMEXAHMYHM NOKAIATEAU C OFAGA ONA3BAHETO HA OKOAHATA CPEAQ MPAKTMYECKH
UHTEPEC NPEACTABAABA T€ AQ NPUTEXABAT U OHMOPAIIPUAUMOCT.

O Ero, 34110 Ype3 METOAQ HA AHWOHHATA NoAMMmepusaLma Ha KAA, akimepaHa ¢ MA Ha
| OCHOBATA HA MOAU(e-KANPOAAKTOH) (MKAO, HetokcuieH, BHUOCHBMECTUM W HAMbAHO
BUopaIrpaAMmMu  noanectiep) ¢ Mn=3000 g.mol’ 3a NPbB NbT GAXA MOAYYEHU W
M3OAUPAHW Cepui OT PA3AMMHM NO CbCTAB W CIPYKTYPa NOAU[(KAA)-Cb-(KAO)]
CbNOAVECTEPAMUAU.  TIOAYYEHUTE  CBNOAVUMEPU  YCMELLIHO  ChYelasar  BUCOKUTE
COU3MKOMEXAHMYHA  MOKA3ATeAM  HA  MOAMAMMATE M CKAOHHOCTIA  KbM
| BHMOPArPAAUMMOCT HQ MOAUECTEPUTE.

0 3a NO-MbAHOTO M3YMABAHE HA TE3M MATEPUAAU OT TOAIMO HAYEHNE € AQ Ce NO3HABAT
AETANAHO M TEXHUTE OU3MKOXMMMYHU CBOMCTBA. LLEA HO HACTOALLLOTO U3CAEABAHE, €
ONPEAEASHETO HA OCHOBHW (DU3MKOXMMMUYHM MNapametpy Ha obemHu obpasum
cuHTespanure MNoAu[(KAA)-cb-(KAO)] Kato: NABTHOCT, KOMMAKTHOCT, MOAQPEH U
csoboaeH obem.

Purypa 2: 3aBUCUMOCT HA d) NABTHOCTTQ;
6) KOMNAKTHOCTTA U B) MOAGPHUA 06GeMm OT cbCTaBA.
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Cxema 1: MNoAy4asaHe Ha MA HQ OCHOBATA HA PYHKUMOHAAUIMPAH ¢ UP

win sita”™ €0 P
MA 4+ wEH;"s\l4 e \cﬂ::i\L ~+ 00— N} CO~(CHy)s— N} CO—Nti-R—NF~ Of N~ (CHi— cO} \\—co
3 ’ 10 )
2% \'ch KA —— s )
~Time A A [ A
(2+10) ac. 59 MA
Tmox=180 T )
Excrpaxmmn = CHCL % 5
S e e o —— BHOpASrPANIG CHROMIMEDH
HaTIKJIA C MOBHIeHa AKOCT Ha yaap

MA, Ha OCHOBaTa Ha MA
é Cxema 2: MNoay4asaHe Ha noAu[(KAA)-cb-(KAO)] cenoAumepu.

Purypa 1: IMKHOMETBP U U3CASABAHU NPOGHK.

Ta6auua 1: XapakTepUCTUKU HQ CUHTE3UPAHUTE ChNOAUMEPH

CucTaB Ha CBbNnoAMMepuTe
Macoeu % cunoAumepa MAn.,.m

(KAA)gg-c1-(MAro3000)  IREZALL 216
(KAA)gs-cb-(MAnroso00)s TRELLLL) 153 148 6

KAA), MAnroz000)10 TP 48 62 6

TabAamua 2: XapaKTEPUCTUKU HA U3NOA3ZBAHUTE MOHOMEPH
u NMKAO AnOA.

p=1010 kg/m?3 P= 1030 kg/m?

Tabauua 3: MoAy4YeHU PEe3yATaTH.

ChCTAB HA CBNOAUMEPHTE P
Macosu % [Kg/ma]
(((Y VSRSV 115085 01283 13,9

(V) SSVVNRR 115040  0,1279 75
(Y VSTV 1107,99  0,0863 45

T 0000
MU3CAeABAHMATA NO TO3M NPOEKT ca hMHAHCHPAHKU no npoekT Ne 11915
Ha HUC na XTMY
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MHoBaTUBHM nogxoam 3a nonoGpaBaHe Ha MexXaHUuYHuMTe
CBOMCTBA HA BJTaKHECTH MaTepuwanm

Bn. Kpbscres, 0. Crounosa, H. Manonosa, Un. Pawkos

Bbnrapcka akagemua Ha Haykute, MHCcTUMTYT no nonumepu,
Jlaboparopma BMONMOrM4YHO aKTUBHM NoNMMepm
yn. Akap. I'. Bonues, 6n. 103A, 1113 Codcuna

MexaHun4yHUTe CBOMCTBaA Ha BrNakHecTUTe MaTepuanu, Nony4YeHU Ypes eneKkTpooBriakHABaHe,
3aBUCAT oT peauua napametpu. KniouoB chaktop e AM3aMHBLT Ha MaTepuanuTe.

BrnusiHne Ha NOKPUTUSA OT NPUPOAHU Nonusaxapuam

HamepeHu ca nogxoaswmuTe ycrnoBMsi 3a HaHacsHe Ha MOKPUTUA OT NMPUPOAHM Monu3axapuau BbpPXy
eneKkTpooBnakHeHU Matepuanu ot nonu(3-xnapokcubyrtupar) (MXB6), NPy KOWTO Ce 3ana3sa BnakHecTaTa
c-rpyxrypa Ha ManuuaTa ot MNXB6

6 PHB/Ch
noxpuiue ot xwrosaH (Ch) noxpyrrue of Henyio e,/
1006 a4t 120 1 o ! auera*r‘/(cA) 1029; 5 :f 14 7 nm 3

PHB/ICA

PHB

HaHacsiHeTo Ha NOKPUTURA OT NPUPOAHYU
nonusaxapuau Boau Ao nogoGpssaHe
Ha MeXaHW4YHMTe CBOWCTBA Ha
BnakHecTu matepuanu ot NXB

0 1 2 3 4 s 6 7 8 9 10

BnusaHue Ha HauyMHa Ha n3psaA3BaHe Ha npoGMTe

418 Mpobute, M3ps3aHM Mo nocoka Ha BbpPTEHe Ha
% 10 konekTopa (0°), noka3BaT MO-BUCOKM MEXaHU4YHU
E | 12 = ? nokasartenu ot Te3u, uspsasaHu nog 90°.
g 1.0 1 \ .
g | os 74 4519 MPa 5500 rpm
© 0.6 457 ’ 4
x \
8 0.4 | 90° L 35 1
=] 3
e - 60 - 600 rpm
5,0, MPa e Tge o
p— 45 4 1 ,/
4 0° 2200 rpm 05 1 €, %
3,5 1 0 . 2
3 4 0 2 4 6 8 10
2,5 1
2] Mpu yBenuyaBaHe Ha CKOpPOCTTa Ha
ks BbpTeHe Ha KonekTopa
1 90° —mmm ™ <
b €% °° ¥ £ % MexXaHU4YHUTe CBOUCTBA Ha
0 0
. z T p S % % » .4 B e MaTepuanute ce nofobpsBar.

BnusaHue Ha TepMnyHaTa o6paboTka Ha MaTepuanuTte

‘ E:E:I MpeansBuKaTencTBoTO € Aa ce
e HaMepAT yCNOBUSA 3a TEpMUYHA
o06paboTka Ha BnakHecTUTe
MaTepuanu, KaTo ce 3anasmu
BrakHecTaTa UM CTPYKTypa.
YacTM4HOTO cnenBaHe Ha
BnakHaTa nogobpsiBa
MeXaHU4YHUTe UM CBOMCTBA.

-

N ow

0 30 60 90 120 150

Strain [%]
W36panu nybnukauumn
K M., A, N., 1., Mater. Lett., 136 150 2014. A., Mi R N., I, Ki M., Dubois P., Markova N., Eur. Polym.
Ramier J., Bouderlique Th., Stolil; 0., N, 1., Langlois V., Renard E., Albanese P., J., 75223 2016
Grande D., Mat. Sci. Eng. C, 38 161 2014. Kancheva M., TonchevaA., PanevaD., N., 1., J. Inorg. O P, 27 9122017
Ki M., A, N., I., eXPRESS Polym. Lett, 9 49 2015. Spasova M., Manolova N., MarkovaN., Rashkovl., Fiber Polym., 18 649 2017
Spasova M., Manolova N., MarkovaN., Rashkov |, App. Surf. Sci.,, 363 363 2016. Korina E., Stoilova O., Manolova N., Rashkov |., J. Environ. Chem. Eng., 6 20752018
32 KOHTaKTKU:
®OHQ :
g ((. oo BnazodapHocm: U3cnedeaHusima ca pa3pabomeHu ¢ ¢puHaHcoeama nodkpena Ha rashkov@polymer.bas.bg,

VM3CNERBAHUA @®oHO “Hay4Hu u3cnedeaHus” no dozoeop AH 09/2 om 14.12.2016 stoilova@polymer.bas.bg
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DOyHKIHOHATHN aM(puduInn 0JIOKOBH ChIOJIMMEpPH:
CBOHCTBA HA BOJHM PAa3TBOPH M OLEHKA HA MOTEHIHAJIA MM KATO HOCHTEJIH Ha

INSTITUTE of )
| C€HETHJIOB eCTep Ha Ka@eeHa KHCeJIMHA
L POLYMERS ;i P b
M. Boauanosa'?, C. Panreaos!, C.Typmanosa ? , Hopaan Hop 3, Bup 11 3,
Kp pa Honuesa®, E. N 2
m.a valchanova@abv.bg
TH? no opu, Bvazap Ha Cogpun
2Kameopa “ p u op &
1o mexi Hayku, ¥ ’p “IIpogh. 0-p Acen 3ramapoe” 2p. Bypzac
4 Kameopa “ @ ¢ u ”, Day axy: pHueep - Copus
? Kameopa "® mex: u ouogap ", @ap P ’ prusep - Copun

Hacrosimara pa60Ta Le/IH U3CiIe/iBaHe CBOMCTBATA HA JAMOIOKOBH ChIIOJIUMEPH HA HOHH(ZUIHJ]UIHUHJ.IMHOB e'rep) 1 MOJIMIVIMUHA0JT BBB BOIHM PAa3TBOPH H
OnpeaesIiHE Ha MOTEHIHalla UM Karo HOCHTEIH Ha d)CHC’I'HHOB €CcTep Ha Ka(l)eeHa‘ra KHCEeJIMHa (CAPE) CB"OHHMCPHTC CIIOHTAHHO C€ pa3TBapAT BbBB BOJA Karo
oﬁpaaysa’r cTabmIHI JICTIEPCHH B TOJAXOJIAINL KOHIIEHTPAIlMOHEH HWHTEpPBaI. Onpeneneﬂu Ca KPUTHYHHUTE KOHIICHTpallld Ha arperupaHe (CAC) Ha JBarta
CBIIOJIMMEpPA, KOWUTO C€ pasjm4aBar C JiBa TOpAJAbKa. HPOBC)JCHO € MBJIHO OXapakTepH3HWpaHEe HA TMOJYYCHWUTE arperaru 4pe3 JUHAMHYHO U CTaTHYHO
CBCTHOP&CCF{B&HC. DEeHeTUIIOBHAT €cTep Ha Kad)eena‘ra KHcelMHa e OMOAKTHBHO CheJMHEHHE Ha EKCTPaKT OT IPONOJIMC U TNpUTEKaBa aHTHMHKpOGHH,
AHTHOKCH/IAaHTHH, NMPOTHBOBB3NATUTECIHN H HHTOTOKCHYHH CBOWCTBA. l'lpezuloxeﬂm‘e Hay4YHH H3CJICJBaHUsA ca 0Cco0eHO BaKHU 3a MOCIIe/IBAIHTE TNPHIIOKEHUA
Ha CBIIOJIMMEPHUTE 3a NMOJTyJaBaHE Ha I’IOJIH(byHKllHOHaJIHM HaHOPAa3MEpPHHW HOCHUTEJIH C pas3sjINYHN CTPYKTYPH B HAHOMCMIIMHATA W re€HHara Teparis.

|CeoiicTBa Ha an610K0BH chnonmeph C12 -PAGE-5-PG BBB BoHH PasTBOpH

o

C;-PAGE-PG, 60 %

v
o
oy

= & 4 Rt Jmarpavu Ha Berry. H3MepBARNSTA Ca NDOBeeHN IPH
€ < CAC (C = 0.129 mg/mL) € ECAG(C LTS ML) €12 PAGE PG, 25 % X 25°C B BLIOBHS 1HANA30H 0T 40 10 140°.

PG DPof | Total M, Crnoammep CAC (mg/mL) Cunoamvep du/de M, (g/mol) Ay R; (am) Ry, (nm) Ry/Ry
P T T e e N A

2 h/o 0—]~k content, | PG (ml/g) (Lo
iz = mol % olg)

25 16 7200 CEEACERCLIS 3 0.006 C1-PAGE-PG,25 % 0144 253.0x10° 3.2x107 1286 786 164

(lH 60 66 14500 C12-PAGE-PG, 60 % 0161 C13-PAGE-PG, 60 % 0.142 3.7x108 8.0x107 446 291 153

CTpYKTYpHA (OPMYIa , CTENEHN HA NOTHMEPH3ANNA H MOTEKHTHS MAca Ha Kpuruina KOHUEHTPANHS HA JIMHAMMYHM M CTATHYHM NAPAMETPH HA ArPErATH, NOJAYMEHN UPH CAMOACOMUPaNe Ha PAGE-b-PG ¢
S 1 < p: MOJTHHM Ch arpernpase. 25% u 60 mol % ChabpAAHEE HA NOIMITHINIOT BLE BOIEH PAa3TBOP.

Haroapsane c CAPE arperatu na C-12PAGE-PG25 u C-12PAGE-PG60

Effoct of CAPE-toaded and non-toaded potymer micelies Effect of CAPE-loaded and non-loaded potymer micelies
o the Viabiity oF LB39 fibroniante (34 hours treatment o e Viability of L930 fbrobiants (48 Rours: treatment

Copelymer I R* Re* ReRy H ™
(%) (nm) (nm) @V) = o > S Foeca
C1rPAGE-PG2S 6 1059 1241 117 154 B
C1:PAGE PGS0 3 81 50 L9 39 :

XapakTepHCTHYHH 1aHHH Ha CAPE-3apeiennte arperati Ha C12.PAGE-PG25 u C12.PAGE PG60..

TpexnssieMoct Ha L929 mumu puopos1acTHE KACTKH, oueHena ¢ MTT. TpeTHPaHH B NPOILKCHME Ha 24 wam 48 h ¢
¢ CAPE nau Munean.

€,y PAGEPG60 0.5 jig/ml 4 pg/mi 24 pg/ml

PasupeacieHue Ha BpeMero 3a Ha Bepu 3a Ha
OT BOIHH IHCHEPCHH HA HATOBAPEHH C Rg na CAPE-narosapenn arperatu na C12-PAGE-
CAPE arperatn npu 37° C u brsa 90 °. PGG60 (oTBOpenn Kpbrose) n C12-PAGE-PG25
(3aTBOpenH KBajapaTH) npu 25°C. Control €, PAGEPG25

CAPE /C,, PAGE-PG60

CAPE/C,; PAGE-PG25

DoTOMHKRpPOrpadgu Ha L929 KACTRH, TPETHPAHN B NPOIBLIKCHNE HA 24 9aca ¢

ACM ua CAPE arperaru Ha C12-PAGE-PG2S (a) u C12-PAGE-PG60.
CAPE-narosapenn u npasuu arperaru (0.5, 4, 24 u 64 ug CAPE / mi).

H3Boau

B nacrosimiara paGora ca M3Cie/iBaHM CBOHCTBaTa Ha JUOJIOKOBHTE CBHIIOIMMEPH BbB BOJAHM Pa3TBOPH, Ype3 JMHAMHYHO M CTATUYHO pasceiBaHe Ha
CBETIIMHATA U € YCTaHOBEHO 0Opa3yBaHeTo Ha 100pe aeduuupann arperaru. Jlara chrnonnmepa C12-PAGE-PG2S5 u C12-PAGE-PG60 ne nokassar npusHanm
Ha TOKCHYHOCT BbPXY NPHIOKEHATA in Vifro cicTeMa, KOeTo Npearnoiara TaxXHaTa 1enechodpazHoct karo miaropma 3a JOCTaBsiHEe Ha JieKapeTBa. Arperarure
nokasBar BHCOKa edekTnBHOCT Ha HaroapBane ¢ CAPE, 4MATO IHMTOTOKCHYHOCT ce 3ana3pa. ChIoaMMepHTe ca MOAXOMSAIM M obeniaBal CHCTEMM 3a
jpocrassne Ha xuapodpobuun nomupenonu karo CAPE.

ABTOpHTE H3Ka3BAT PHOCT 32 ¢ 1o npoext Ha HOHH JTH 09/1,2016 npn HacTatyT no noanvepn, buarapcka akajemns na Haykute, Codus
“u na HHC npu YHnsrpnnn “IIpog. A-p Acen 31l1apoa —byprac (Hpoel\'r HHX- 425/2019)
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PELMK/IMPAHE HA OTNAZABYHU NOJIUMEPU

(PS, PET, PC) YPE3 EJIEKTPOPA3MPBHCKBAHE

P. AHrenos, b. leopruesa, [1. KapawaHosa

MHCTUTYT NO ONTUYECKU MaTepuanu 1 TEXHONOMMK, ,akag,. MopaaH ManuHOBCKM®, Bbarapcka akafemua Ha HayKuTe,
yAn. ,aKkapg. I boHuyes” 6n1.109, 1113, Codua, bvarapus

dkarashanova@yahoo.com
@ PELLUEHMETO
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T T

@ 3AMDBPCABAHETO

PS — nonuctupeH
D)
AN S PC — nonnkpa6oHat " PeunKnupane
PET - 5 KNACUYECKY (KOHBEHLIMOHANHM)
‘ — nonuetuneHTepadranar ‘ ’ 1 HEKOHBEHLMOHANTHU

XUMUYHU u PUSUYHU
, B 3aBucumocT ot
‘ . B 3aBMCHMOCT OT Muposata
® S i HaumMHa Ha ynotpeba Es
EC—2015: paspylasaHe Ha MeToas
* 56 M/IH. T. OTNaAbK OT NAacTmaca QInaAska
RS 7% < o pruskapan] N - eNeKTpopasnpbCcKBaHe
v/ 4 MaH. T. nonucTupeH (PET) ca nponseeaeHu o enekTpoxmapoauHamumyeH npouec, npu KOUTO pPa3TBOp Ha
¥ 3 MaH. T. noancTupeH (PS) ca npousseaenn nonumepa ce pasnpbCKBa NOA AEUCTBMETO Ha NPUNONKEHO
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SOLUTION: INFLUENCE OF MACROMOLECULAR ARCHIT’E TURE
LAIP Silvia Bozhilova, Sijka Ivanova, Christo Novakov, Darinka Christova
Institute of Polymers — Bulgarian Academy of Sciences

| BACKGROUND

Stimuli-responsive polymers, also known as smart polymers, are materials that T, is concentration-dependent, whereas.
respond in a dramatic way to very slight changes in their environment. thermoresponsive polymer — lower
Temperature-responsive polymers or thermoresponsive polymers are polymers critical temperature below which the c
that exhibit a drastic and discontinuous change of their physical properties with  all concentrations.
changing the temperature. For example, in aqueous solution at about 32 °C  Thermo-responsive polymers are the prehensively studied responsive
poly(N-isopropylacrylamide) (PNIPAM ) macromolecules undergo coil-to-globule  polymers because of their of phase transition above certain
phase transition and separate from water molecules. In this case, the external temperature. Some of them alsc transition near to physiological
stimulus is the temperature and the transition point is called cloud point (Tcp). human body temperature ’%u ble for biomedical applications
i sue engineering.

. other important characteristic of a
lution temperature (LCST) is the
of the solution are miscible for

T>LesT

T<LCsT -

Hydrophilic Hydrophobic

RESULTS |

Series of PNIPAM copolymers are synthesized by redox polymerization of N-
isopropylacrylamide (NIPAM) using cerium ammonium nitrate (CAN) as an initiator and
different hydroxyl-precursors: 1,1,1-tris(hydroxymethyl)-propane (THMP) as the initiating
center for the three-armed star copolymers, pentaerythritol (PER) for the four-arm star
copolymers and poly(vinyl alcohol) (PVA) for the graft copolymers. The polymerization as
well as copolymerization with N, N-dimethylacrylamide (DMA) was carried out under a
nitrogen ati phere at mild tion conditions - aqueous medium at 35 °C. Linear PNIPAM
was synthesized by radical polymerization of NIPAM in 1,4-dioxane using AIBN as an initiator.
Copolymer composition and structure were studied by Proton Nuclear Magnetic Resonance
(H NMR) and Furrier Transformed Infrared (FTIR) spect py. Therm

properties were evaluated in dilute aqueous solutions by UV-VIS tmnsmiﬂance
measurements at increasing temperature.
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PNIPAM-5

PNIPAM-3

PNIPAM-5 \»\/‘:‘W o
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PNIPAM-3 —_ "\ -—\4\

m—\ —\\ A \ ‘
PNIPAM-2 —— W/ \|/
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n\w\‘ ‘~“~,w'~/ /—M\\

s
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TREE TR S Taie RO R8N IR
Concentration (g1)

m

PNIPAM-2 P PNIPAM-4

M
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Preparation and investigation of conjugated
oligomer/ZnO nanocomposite powder

Silvia Dimova', Katerina Zaharieva?, Filip Ublekov', Mariya Kyulavska', Hristo Penchev' ,Irina Stambolova?

1 Institute of polymers, Bulgarian Academy of Sciences
2|nstitute of catalysis, Bulgarian Academy of Sciences
3 Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences

E-mail: dimova@polymer.bas.bg

[ INTRODUCTION |

During the last few years there has been a growing interest in the synthesis and characterization of hybrid conducting polymer or oligomers.
Hybrid materials generated via the combination of functional polymers with inorganic nanostructured compounds, with the latter exhibiting
size-dependent physical and chemical properties, have become a major area of research and technological development owing to the
remarkable properties and multifunctionalities deriving from their nanocomposite structure [Haipeng Xu, et al., Macromolecules, 2008, 41,
3874-3883].

Synthesis of polydiphenylacetylene with carbonyl end group via carbonyl metathesis polymerization using anhydr. FeCl,
Preparation of conjugated oligomer/ZnO nanocomposite powder.

Characterization of synthesized nanocomposite powder using FTIR spectroscopy, PXRD analysis and AFM.

To study the photocatalytic ability of the nanocomposite in the reaction of degradation of Malachite Green dye under UV light.

SYNTHESIS

Experimental conditions:

Monomer: catalyst = benzil /Diphenylethanedione/: FeCl,
Solvent-Dichlormethane, Temperature: 40°C,1h and room temperature 24h.
The obtained product was isolated as a dark powder.

GOAL

VVVYV

Conjugated oligomer/ZnO nanocomposite is
obtained by mixing a synthesized oligomer
solution in acetonitrile with a solution of the
hydrothermally synthesized ZnO.

Raspberry-like Core-shell

M. Agrawal et al., Chem. Mater.

[ RESULTS ] 2007, 19, 1845-1852.
Characterization Photocatalytic study
The photocatalytic ~ability of prepared conjugated
e . . 0 oligomer/ZnO nanocomposite was tested for degradation of
12000 Malachite Green (MG) dye as model contaminant in aqueous
3 2 1000 solution (5 ppm) under UV-light.
g Z 5000 I 1
2 N ;
5 o ~—
é JW/\_/_,//\A_» 1 . = i
0 = - . L s \- é . /__,__,_.-
mﬁ— u}U\ S y \\- g,. ) //_/
500 1000 1500 2000 2500 3000 3500 4000 L 10 IYt 3’0 A‘:r 5': f:(' "a = N /./’)
Wavenumbers, cm™ 20. degrees = 2 ‘/".
FTIR spectrum of conjugated PXRD pattern of prepared conjugated H P % » S 3 - % % ® %
oligomer/ZnO nanocomposite. oligomer/ZnO nanocomposite. Time, min Time, min
The concentration ratio C/C, and degradation of the MG dye in
) aqueous solution with time under UV irradiation using prepared
AFM 3-D image ZnO conjugated oligomer/ZnO nanocomposite as photocatalyst.

The micrograph reveals the spherical morphology of examined NPs as well as two populations in their size
distribution. It could discern a majority population of NPs with average size ranging from 120 nm to 140 nm
and other consisted of particle clusters (250-350 nm) formed due to nanoparticle aggregation.

CONCLUSIONS

v Polydiphenylacetylenes with carbonyl end group have been synthesized by carbonyl-olefin metathesis polymerization of benzil, catalyzed by
anhydrous Iron(lll)chloride.

v" The conjugated oligomer/ZnO nanocomposite powder has been successfully prepared.

v" The degree of degradation of MG dye - 64% was achieved after 150 minutes UV irradiation.
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Introduction
Jve report on the synthesis and sensor activi ovel pH sensitive probe designed
limide units (NI) and PAA-b-PnBA. Novel water soluble nanosized micelles are able to a hi water.
roperties of the newly prepared fluorescent micelles indicate the high potenti i pplication$
ve polymers can be defined as polyelectrolytes that include in their structure w cept or release protons
3 to a change in the environmental pH. This/wol mmarizes the design, s! -responsi orescent

S in iomedical field. This was achieved using
enetriamine catalyst system in conjunctio
w molecular weight distributions were obta
e addition of n.butyl acrylate asja second building block in order to create well-defined blocl
ppropriate flu t compound are the basis for the preparation of well-defined fluorescent pH sé

| transfer radical polyn
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cHy cHy polydispersity index (PDI) with monomer (CMC) of PAA-b-PnBA
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conversion of the macroinitiator.
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Retention time [min] Acid media
GPC traces of PtBA (solid line) and diblock
copolymer PtBA-b- PnBA (dashed line) in THF Picture of the monomer emission in acid Sch c il ion for the micelle formation proces:
media (A) and aggregation ind d emission
PLBA in alkaline or neutral media (B) Dynamic light scattering
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SRR ffent of phl ontherfarostoe sporkn.of RE43 calle, The abserbancewas rocordod et 870 nm
.28 ppm , -CH-C0-0- ] -b-| %
{ P ] HI-PAR-EENEA-IsatUisols:solition with the 96-well plate reader Tecan Infinite F200 PRO
. . (Tecan Austria GmbH, Salzburg).

1.44 ppm (9H, -C(CHy);)

0.94 ppm (3H,-CH;-CH;)

Conclusions

In summary, we have described the synthesis and characterization of a novel pH sensitive water-
soluble fluorescent micellar probe. It was demonstrated that the novel fluorescence micelles can
serve as a highly sensitive pH probe in water. The results obtained indicated the high potential of the
T z T T : prepared fluorescence micelles for future biomedical applications. The use of pH-sensitive polymers
in drug delivery technologies has not only to focus on the possible medical benefi ts but must also
1H NMR spectrum of PtBA, PtBA-b-PnBA and consider the economic aspects of the_ de_velop_ed matenal_s and/or te_chnology. pl-_l—respons:ve
PAA-b-PNBA polymers may well be suited to applications in drug delivery for clinical therapies and the

manipulation of cells including neuronal and stem cells.

PAA-b-PNBA 4

PtBA-b-PnBA/ |_
PtBA A




IlocTep 14

NMony4yaBaHe U CBOUCTBa Ha HOBU NONUMEPHU MaTepuanu ¢
AaHTUOKCUAAHTHU CBOUCTBA, CbAbpPXKallUU KBEPLIEeTUH

H. CtosHoBa, M. CnacoBa, H. MaHonoBa, U. PawkoB
Jlabopamopusi bBuonoa2u4yHo akmueHu rnonumepu, lhcmumym no nonumepu,
Bbvnzapcka akademusi Ha Haykume, 6n. 103A, BG-1113 Cogpusi, brrieapusi

WHCTUTYT no
L IonyiMiEpi

KBepueTMHBT NpuHaanexu KbM rpynata Ha 6uochnaBoHOMAUTE WM nNpuTexaBa NPOTUBOBBL3NANUTESTHWU,
aHTUGaKTepuanHu, aHTUBUPYCHU U NPOTUBOTYMOPHU cBOMUCTBaA. LlenTta Ha HacTosiweTo u3acnensaHe Gele
Aa nony4YMM 4pe3 erleKTPOOBflaKHsiIBaHe HOBM MONIMMEPHU MaTepuanu C aHTUOKCUAAHTHU CBOMCTBA,
CbAbPXalM KBepLETUH U Aa r'M oxapaktepusnpame.

MATEPUATIUN
Lienyno3sen auetart (CA) Monuetuneunrnukon (PEG)
=~ o Mn30000g/mol Mr 2 000 g/mol - KesepueTtuH (QUE)
0 H Ho
-
H'{ (@)
n
Jn OH O
BuopasrpaAuM, 6MOCBBMGCTVIM, HEeTOKCUYEeH BMOCBBMECTMM, HeTOKCU4eH Qnasououn OT pacTuTersieH npousxon

CEM mMmukporpacum n peHT

N

reHOCTPYKTYPEH aHalun3

v

QUE B amopdHO
CbCTOsiHUe

.

QUE npax

CA/PEG/QUE mar
\ L ) CAIPEG mar
R/ X N\ ¢ Gk 7S CTT fsn-53f V1akl 586 ~10m, i v -
& S 2\ g f /}(2 . 10 20 30 40 50 60

20 (degrees)

NY-cnektpu n ICK aHanus

T.(CA)
CA/PEG mar CA/PEG/QUE mart | e ae CAIPEG war
. SRS SRS il
= e - R e Ta(CA)
A /H\g\ { ‘\ l\‘/ g | }%\/\ y Mf _ CAIPEGIQUE war
£ i Hidk %\ \ gl y
! | i = s 2| y 3¢ -
: ) H N I aue
* § 1 L L “:“ npax
§ 3 : ‘ H OTcbCeTBUETO Ha T, 32 H
g 8 1 I |
* QUE BBbB BnakHaTta oT |
*
*C=0 **C-C n C=C CA/PS(JII?UE e yKkasaHue, :
* 7 (oTmecTBaHe | i(otmectBane 1€ e B amopchHa
c8cm™) £ i c4 cm™) thopma. ’
20‘00 1“/50 15’00 1;‘)50 10‘00 : 20‘00 1;50 15‘00 11‘!50 1(;00 2000 1750 1500 1250 1000 ';50
0 50 100 150 200 250 300 350 400
Temperature (°C)
AHTVIOKCMD,aHTHa dKTUBHOCT
—
* 283 %1 264 100,974 % 94.4%
il moss mase masw ]
1,000 1,000 1.000 1.000
g® 1- eTaHONOB pa3TBOpP
% 60 Ha KBepUeTUH,
% 2- CA/PEG/QUE mar,
4 g 3 -CA/PEG mar.
- : § ***p<0.001
pasTeOp Ha pa3sTeop Ha DPPH B pa3TteBop Ha DPPH pasTBop Ha DPPH B 20 o
DPPH npucuCcTBue Ha B NpUCHLCTBMUE Ha npucbLCTBUE Ha MaTt .3 %
KBepLeTUH mart ot CA/PEG ot CA/PEG/QUE T 3 I'Tl
Formulation
3aknryeHue: Pesyntatute ot NnpoBeAeHUTe U3CrieABaHUsA NOKa3BaT, Ye BKIIOYEeHUAT KBepLueTuH B MaTtepuanu ot CA/PEG
e B aMOp(PHO CHCTOsIHUE U NOsly4YeHUTe HOBU BNakHeCTU MaTtepuanu nposiBABaT BUCOKA aHTUOKCUAAHTHA aKTUBHOCT.
BnarogapHocT: ABTOpUTe M3Ka3BaT 6narogapHocT Ha MUHUCTEPCTBOTO Ha 06pa3oBaHMETO U
- HaykaTa (npoekt D01-217/30.11.2018) no HaunoHanHaTa Hay4Ha nporpama BuoAktusMep 3a -

dmuaucoaaTa nogkpena.
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CbnosilMMepHHU XUAPOre/ioBe KATO TPAHCAEPMATHU
HOCHUTEJIM HA KBEPUETHH

M. Cumeonos!, 3. Jlackanosa?, X. Ilaues?, E.Bacunepa!

Labopamopus no cmpyxkmypa u ceoticmea na nonumepume, Paxyamem no xumus u gapmayus, Coguitcku ynusepcumem ,, Ce. Knumenm Oxpuocku
3 $ 2Jlabopamopus no mexmono2us na iexkapemeenume gopmu u 6uogapmanus, Coguiicku ynusepcumem ,, Ce. Knumenm Oxpudcku
| Bvgeoenue
HO.HHMCPHHTC XUAPOTreJI0BE UrpasaT ChIUCCTBCHA POJIA KAaTO JCKAPCTBCHHU HOCHUTCIIH, TBH KaTO TC OpuTe)KaBaT peauua npeaumMcTea — OHOCHBMECTHUMH
| ca, MpUTEXkKABAT BUCOK KANALWUTET 32 UMOOWIM3UPAHE HA GHOAKTHBHH MOJICKYIHM, MOTAT Ja OCHIYPST KOHTPOJI BBPXY AU(DY3HATA HA JICKAPCTBEHOTO
| BemecTBO 9pe3 MPOMsiHA B ChCTABA M I'bCTOTATA HA MOJTMMCPHATA MPCKA.
KBepuetnHbT € MOMU(CHOIHO CHEAMHEHUE, KOCTO MPUTEKaBa AHTHOKCHAAHTHA M MPOTHBOBB3MAIMTEIHA AKTUBHOCT, y4acTBA W B IMPOLIECHTE Ha
| perenepanust Ha kietkute. [IpUIOKEHHETO HA KBEPLETHHA € OrPAHHYCHO, ThH KATO MPHUTEKABA HUCKA PA3TBOPUMOCT BbB Boga. HeroBusit kparbk
| momy>xuBOT — 1-2 waca criex nepopasHO MPUIIOKEHHE W HICKaTa OMOHAINYHOCT IO MPABAT MOAXOMIII 32 Pa3paboTBaHEe HA CHCTEMH C MOAM(DULIMPAHO
| IEKAPCTBEHO OCBOOOKAABAHE.

| Ilen na uzcneosanemo
Pa3paboTBane Ha TpaHCAEPMAIHU CHCTEMH 3a YABDKEHO 0CBOOOJKIAaBAaHE HA KBEPLETHH, HAa 0a3aTa HA CHIIOJUMEPHH XUIPOTEIOBE HA MOJH(aKpHIOBA
| KHCENTMHA) ¥ TOTHAKPUIAMUL.

- = 5 Hamoeapeane c 1ekapcmeeno éeuiecmeo
Cunmes Ha conoiumepuume xuopozenoge P P i

CIBKIO) ——_— Tabanua 2. EQekruBHOCT Ha HATOBapBaHE B CHIIOJIMMEPCHHTE
AKpuIoBa KMCEIMHA, aKPUIAMM]L, (cyxo) Pasmeop wa xeepyemun Xujiporesose
amonmueB nepeyidar (0, 1mo01%) ; Q PEGI00/H;0
peyadar ( 22 i " 48a/ 25°C EdextuBHoCT Ha
MeTHIeH-0uc-akprIaMus (2M0:11%) e ‘ IIpoGa
oy i o ¥
2 S = HatoBapBaHne [%]
SmCKAg \ CueTema 1] 12]

- - pastBopuTelN/ (Smg/g Kpepuernn B| 25mg/g Kpepuernn B
‘—[ GOTEi\;lénnnn _T“m chpastBopHTel | PEG400/H,0 (1:1) | PEG400/H,0 (2:1)
\*—»\ s ;) L Haapasane m DPlIn 24,27+0,4 12,414+0,20

B oy Bojara
Ta6auna 1. CbeTaB Ha CHIOIMMEHHTE XHIPOTeIOBe - (200:Gap. 72u) DP2n 18.6240,09 824+0.19
ITpoGa AKpHJIOBA KHCEIIMHA AKpHIaMHJL DP4n 6,59+0,26 1,03+0,14
% 1% .

(M0n%) (Mo1%) Cxema 1. HatopapBane Ha DP6n 0.66-0,00 0

DPIn 100 0 CBIOJIUMEPHHTE XH/IPOTeIOBE ¢
KBEpIETHH DP7n 0,56:+0,00 0
DP2n 80 20 S
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Heat Flow (Wig)

7 \ poynt
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|
1 i ) | DP4n T 1 T T *I g
] AR ! PEG/H,0+Q N’
. i o
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S 60+ L] ‘ [ E ——————T——T——T— T —— ok ke w % @ A % W "
g F 600 800 1000 1200 1400 1600 1800 2000 2200 2400 . Temparatrs (€)
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3 ] A A
AN ! L4 L4 Purypa 3. ATR-Uudpaueppena ®urypa 4. /lndepennnanna ckaHuparia
3 30 [ A = v 4 CIEKTPOCKOIHS Ha XH/IPOTEJIOBE, HATOBAPEHH KaJOPUMETPHUs Ha XHIPOTEIOBE, HATOBAPEHH C
R v
O]
20 v v v X ] ¢ KBEpIETHH KBEpIICTHH
10 - = =
() ; ; > : : : ; Jekapc 00600010
20 25 30 35 40 45 50 55 60 100 . ; . ; . . ! : r 100 T T T T T T T T T
55 Temnepamypa rcy A 4 PBS buffer + Iwi% TveenS0 PBS buffer + Iwt% Tiveen80 m DPin
®@urypa 1. Temneparypna uyscrsureanoct 8 H,O A ® DP2n
110 T T T T T 5 801 5 3 807 A DP4n ||
100 | ® DP1n S g A & §
® DP2n :E A & n =
90 B 3 5 604 4
A  DP4n S 80 A A A El § 60 & A 3 s
¥ 804 | ¥ DPén a ] = = A B
g DP7n ' 5‘ 3 5 = = = = 3 AAA A
] I i S ]
S 60+ A A ° oo S
§ a A 5 e 5’ = . = ] w 2
=809 ° ] X 20 X 204 s E
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g 40 . i
§ 30 Y, v v ]
O v o T T T T T T T T T 9 T T T T T T T T T
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™ Bpeme [muH] Bpeme [mMuH]
10 4
®urypa 5. IIpodrmm Ha ocBoGOkK/IaBaHe HA KBEPLUETHH ®@urypa 6. IIpodum Ha ocBoGOK/1aBaHe Ha KBEPLETHH
9 3 x 7 9 A OT CHIIOJIMMEPHH XUJIPOTE/IOBE, HATOBAPEHH CBHC OT CBIIOJIMMEPHH XUAPOTEIIOBE, HATOBAPEHH CHC CHCTEMa
pH cuctema [1] 2]
®urypa 2. pH uyBcTBUTEIHOCT
| H3600u

| 0 CBIOJMMEPHATE XUAPOreIOBE AEMOHCTPHPAT KAKTO TEMIIEPATYPHA, Taka ¥ pH 4yBCTBHTEIHOCT - IPUTEKABAT HHTEIUICHTHO MTOBEICHHUE;
] HeKapCTBeHOTO HaTtoBapBaHE U 0CBOOOYKIaBAHE 3aBUCH OT ChCTaBa HA ChIIOIUMEPA, ONPEAC/ICH OT HAYAJTHUTE KOHUCHTPALIMKU HA CBMOHOMEPHUTE,
| © U3nom3Banara cmec paszroputen/cepasroputen(H,O/PEG400) urpae chiiecTBeHa POsisi B IEKapPCTBEHOTO HATOBAPBAHE H OCBOOOKIABAHE OT
CBIIOTUMCPHUSA XUAPOTCII,
b. dapnocmu: Tosa 0 enp cqg nooxpena na @PHH no Hoeoeop JIM19/4 u
npoexm “Materials Networking”, punancupan om EC no npozpama Horizon 2020 3a uzcneosanus u unosayuu no Jozosop No 692146.
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l'lonytlanane H OXapaKTepH3HpaHe Ha
MIMKOXH/POrejioBe Ha OCHOBaTa Ha nojugocd
3opuuua Topoposa, OrwoyHaapu Tymyp6aaTap, Hesn Koce

HHemumym no noaumepu - BAH
Cogpus, ya. Akad. l'eopeu bonues, 64. 103, 8x. A

BULGARIAN ACADEMY O

BBbBEJAEHHUE

FJ'IPIKOXH,E[pOl"eJIOBBTB npeAcTaBJABAT TPDUHU3MEPHH MOPECTH MOJHMEPHH MpPeXH, CbAbPKALlU BbIVIEeXHAPATH, KOUTO MOraT Aa
ChABPXKAT I'OJIAMO KOJIHYEeCTBO BOJA, KAaTO ChLUIEBPEMEHHO 3alla3BaT CBOATA MeXaHHYHA AKOCT.

"DJ'[PIq)OCqJOpaMH,Z[aT'FJ]HKOKOH]OI‘ETHTE ca noaxojdAlla OCHOBa 3a IoJiydaBaHe Ha [NIMKOXH/poreJose, EHBI'DABPEHHE Ha
TAXHATa XHApO(i)HJ’[HGCT, 6PIDC1:BMECTHMOC'I‘, 6H0pasrpa,u,nMoc1‘, CrocoBHOCT 3a CBbp3BaHeé HA NMPOTEHMHHU W HHUCKA TOKCHYHOCT -
XapaKTepHCTHKH, OﬁyCﬂaBﬂLL[H NpHUJIOKEHHEeTO UM B GHOMEAHHHHHTB H ThbKaHHO HHEeHepCTEO. Hacmﬂlu,a'ra paGOTa npeacraes
noJjiydaBaHeTO Ha HOJIPICI)OCqJOpaMPI,ELElTEH TJIMKOXH/pOoreJs ¢ OMpeBalll areHT XeKCaMeTHJ/IeHAHU30HaHaT H HW3C/Jie/lBa HEeroBuTe
XapaKTePHCTHKH, MEXaHHYHHUTE MY CBOHCTBA M €eH3UMHOTO H XHAPOJUTHYHOTO MY pasrpaxjaHe.
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Cationic polymer micelles effectiveness
against bacterial biofilms

BULGARIAN ACADEMY OF SCIENCES

Paunova-Krasteva Ts.," Haladjova E.2, Borisova D.!, Stoitsova S."

The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences
2Institute of Polymers, Bulgarian Academy of Sciences

INTRODUCTION

Micelle

Biofilms are matrix-enclosed, complex and differentiated communities in which bacteria are present in many
different environments. Contamination of surfaces in hospitals and food industry by bacterial biofilms is a

serious health risk. The combination of multidrug resistance and the protective character of biofilms is a L
global problem nowadays. There is much recent effort to develop new anti-biofilm agents. This requires the Bacterium * %
development of novel approaches to biofilm detachment. The aim of our study is to develop and evaluate new

methods for the control of bacterial biofilms. Biofilm W/

Our study reports the effectiveness of different concentrations of a novel cationic polymer micelle based on Dispersal
poly(2-(dimethylamino)ethyl methacrylate)-b-poly(e-caprolactone)-b-poly(2-(dimethylamino)ethyl Substrate Substrate
methacrylate) triblock copolymer, either alone or loaded with silver or gold nanoparticles, against pre-formed R R e il

biofilms of Gram-positive and Gram negative bacteria. LiJ. ot al, 2018, Nano Lot 2018, 16, 4180-4187

MATERIALS AND METHODS

Preparation of polymer micelles. Core-shell polymeric micelle was prepared by dissolving triblock copolymers in selective solvent (0,5 mg/ml) followed by
the addition of an appropriate amount of deionazed water. Then the colloid dispertion was dialyzed against water using dialysis membrane with MWCO
8 000. The resulting micelles based on poly(2-(dimethylamino)ethyl methacrylate)-block-poly(e-caprolactone)-block-poly(2-(dimethylamino)ethyl
methacrylate) triblock copolymer - PDMAEMA-PCL-PDMAEMA (PMs) was composed of hydrophobic core and hydrophilic cationc shell. The micellar corona
was loaded with Ag (PMS/Ag) or Au (PMs/Au) nanoparticles by photochemical reduction reaction of AgNO; or HAUCI, respectivelly.

Biofilm dispersal measured by crystal violet assay. For bacterial biofilm experiments strains were used Gram-negative - Pseudomonas aeruginosa PAO1
and Gram-positive - Bacillus subtilis 168 strains. For comparative biofilm biomass estimation, the crystal violet assay (CV) was applied. Overnight bacterial
cultures in TSB (Sigma) were diluted 1:100 in M63 medium and biofilms were allowed to develop for 24 h. The biofilms were treated with PMs, PMs/Ag or
PMs/Au for 4 h. After the incubations, the biofilm was stained with CV and the optical density (OD) was measured on plate reader at 570 nm wavelength.

P. aeruginosa PAO1 biofilm dispersal, PMs P. aeruginosa PAO1 biofilm dispersal, PMs/Ag P. aeruginosa PAO1 biofilm dispersal, PMs/Au
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Effect of the cationic polymer micelles on the pre-formed biofilms of A.
aeruginosa PAO1 (A, B, C) and B. subtilis 168 (D, E, F). All the tested sampl Y 5
were measured to the control groups C(H,0); AgNO; or HAUCI,. \D Our results showed that:

v The tested new generation polymer micelles based on amphiphilic block
copolymers, are an excellent candidate for disinfection of biofilm-
contaminated surfaces and disinfectant rinse for wounds

iy . " ; v'The presence of Ag or Au nanoparticles into micellar structures
e i ey “T,m“ “-’y'o".‘.i“"-"“‘“ '“'ZL‘J',’ e e significantly increases the anti-biofilm effect of the micelles at the two
higher tested concentrations.

Conclusions @

J/
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ROLE OF FERROUS IONS ON THE BIOFILM FORMATION BY BACILLUS SUBTILIS AND ESCHERICHIA
COLI K-12 STRAINS
Ivo Ganchev! , Markus Maniak?

' Bulgaria, 1113 Sofia, Department of General Microbiology, The “Stephan Angeloff” Institute of Microbiology, 26 Georgi Bonchev str.
2 Germany, 34132 Kassel, Fachgebiet Zellbiologie, University of Kassel, Heinrich-Plett-Strafie 40

Biofilms play a pivotal role in healthcare-associated infections, especially those related to the implant of medical devices, such as intravascular catheters, urinary catheters and
orthopaedic implants. Surface treatment of medical implants by various physical and chemical techniques are attempted in order to improve their surface properties so as to facilitate bio-
integration and prevent bacterial adhesion such as the introduction of metal oxides nanoparticles on their surfaces. In this report, it was investigated the effects of ferrous ions, that are
part in the form of nano-oxides as antimicrobial agents on the surface of biomedical materials, on the biofilm formation of Bacillus subtilis strains during their association with
Escherichia coli K-12. The data obtained from the crystal violet assay revealed that addition of Fe?* to M6 salt growth medium induced biofilm formation by B.subtilis and E.coli K-12
at the concentration of 100 uM on the polystyrene surface. However, the induction of biofilm formation was strictly strain-dependent. Addition of Fe?* to M6 salt growth medium
significantly (p < 0.05) increased the number of cells of both strains in the structure of multispecies biofilm in the range of 5 uM to 100 uM, which was correlated with the results of
crystal violet assays as well as confocal laser scanning microscopy (CLSM) analyses, the increasing of degree of Fe?' to 150 uM leads to their reduction. Confocal laser scanning
microscopy showed that the biofilm biomass on the polystyrene surface in the presence of Fe?* in M6 salt growth medium was 3 times that of the control, which does not contain Fe?'.
These results further confirming the role of ferrous ions in making matrix components related to B. subtilis and E.coli K-12 biofilm formation by using of confocal laser scanning
microscopy.

sz words: biofilms, B.subtilis, E.coli K-12, ferrous ions, biomedical materials /

| 0 Microorganism " EPS matrix My Surface | € ) Microorganism @ EPS matrix @@ Nanoparticles
Drug &sssrw Surface

Stages of microbial biofilm formation over a surface. Interactions of nanoparticles based in drug delivery system on biofilm formation process.
Notes: The stages include: adherence of microbial cells (1), reversible adhesion (2), Notes: Interaction of nanoparticles based in drug delivery systems in different stages of
irreversible adhesion (3), maturation (4), and detachment of cells (5). The arrows explain the biofilm formation (A): adherence of microbial cells (1), reversible adhesion (2),
migration of single cells and pieces of biofilm in EPS matrix that are released after the irreversible adhesion (3), maturation (4), and detachment of cells (5). Nanoparticles
detachment stage, and the capacity to restart the formation process [Ramos et al., 2018] interaction with single cells (B) and EPS matrix (C) [Ramos et al., 2018]
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Concentration of Fe*? in the growth M6 salt medium , uM
Microscope study of biofilms formed by co-cultivations of Bacillus subtilis 170 and

Impact of the concentration of Fe*2 in the growth M6 medium on the biofilm formation Escherichia coli K-12 1655 strains at different concentrations of Fe'2 in the growth M6

by: mB.subtilis 170; mB.subtilis 168; wE.coli 1655; «B.subtilis 170+E.coli 1655; o " - .
Y P bl s o ok 22 subiis ek medium. Biofilm growth experiments were carry out on the cover glasses for 24 h at
temperature 20 °C.

B.subtilis 168+E.coli 1655. Biofilm growth experiments were carry out in 96-well plates
for 24 h at temperature 20 °C in the growth M6 medium with contain of Fe2of 5uM,
50 pM and 100uM. The optical density was measured at 540 nm after staining of
biofilms formed on polystyrene surface by using of 0,1 % crystal violet.

by B.subtilis 170 and E.coli 1655 strains during their co-cultivation on the polystyrene surface
Ne Concentration of Colony formed Colony formened Colony formed unites in multispecies
Fe2, uM unites in biofilm of  unites in biofilm of biofilm, cfu/cm’
B.subtilis 170 E.coli K-12 1655,  B.subtilis 170 E.coli K-12 1655
cfu/em’ cfu/em’
. 0 (0.7+0.00).10° (0.4£0.01).10° (92.6+0.66).10° (12.03£0.05).10°
. 5 4.63+03.10° 4.83+0.30.10° 42.96+0.40.10° 5.23£0.15.10°
; 50 56.2340.21.10° 19.46+0.21.10° 53.03+0.49.10° 40.26+0.25.10°
: 100 4.5+0.2.10° 5.43+0.32.10° 52.93+0.29.10° 8.86+0.15.10°

Impact of the concentration of Fe? in the growth M6 medium on the structure of a microbial communities in the biofilms formed
by B.subtilis 168 and E.coli 1655 strains during_their co-cultivation on the polystyrene surface

Impact of the concentration of Fe'? in the growth M6 medium on the structure of a microbial communities in the biofilms formed

W —

&

SuM 50 uM

Ne Concentration of Colony formed Colony formened Colony formed unites in multispecies
Fe, uM unites in biofilm of  unites in biofilm of biofilm, cfu/cm’

Microscope study of biofilms formed B.subtilis 168 E.coli K-12 1655,  B.subtilis 168 E.coli K-12 1655
by co-cultivations of Bacillus subtilis cfu/cm? cfu/em’
168 and Escherichia coli K-12 1655 1. 0 (0.53+0.06).10° (5.1£0.10).10° (10.740.25).10° (10.36+0.32).10°
strains at different concentrations of 2 5 4.53+0.30.10° 4.830.30.10° 30.53+0.15.10° 4.740.26.10°
Fe'? in the growth M6 medium. 3 50 56.03+0.25.10° 38.93+0.11.10° 33.73+0.21.10°
Biofilm growth experiments were carry 4. 100 5.120.1.10° 37.740.2.10° 9.66+0.35.10°

out on the cover glasses for 24 h at
100 pM temperature 20 °C.
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ESTIMATION OF LACTOBACILLUS GROWTH AND ASHESION/BIOFILMS ON
POLYMERIC SURFACE AND IN MODIFIED VEGAN MEDIA
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INTRODUCTION RESULTS and DISCUSSION

: ; y GROWTH ON MODIFIED CULTURE MEDIA- VARIANT 1, 2
Lactobacillus spp are microorganisms with

biotechnological and medical significance. Bacterial growth score (OD 620 nm (OD24h-ODO0h) in 3 culture media (MRS, aMRS1, aMRS2) in
They are dairy starters or food additives, selected strains of Lactobacilli of different origins.

promising producers of several active
metabolites  during the fermentation
processes and widely accepted probiotics,

with health benefits. Thus, the optimization 03 —H | . s H | ‘

of their growth media is an important step in 06 L H | | |

Lactobacillus producing technology. A new 3 04

challenge in biotechnology is vegan diet 5 02 | H J H { H J J ‘

preference in a growing number of ° _‘ J | ‘ L
s 6ls 98 99

consumers. RL37

1.2

Growth( 0.D. 620 nm)

MP3
w MRS “aMRS1 aMRS2

Figure 1: Growth of lactobacilli in exp erimental media - MRS, aMRS1, aMRS2. Results of 3 replicates reported at 24
Al lV[ hours from anaerobic cultivation and 37 °C

EVALUATION OF ADHESION ON POLYMERIC SURFACE- BIOFILM

The aim of the study i.s to investigate growth FORMATION — VARIANT 1, 2
and Dbiofilm formation ( estimated on
polymeric surface ) of Lactobacillus species in MRS, aMRS1, aMRS2
modified culture media with animal-free
components. >
Materials and Methods o “l II| || I'I “ﬂ "I
Q Four variants of MRS broth were v —
developed.
Figure 2: Bioftlm formation of Lactobacilli in experimental media - MRS, aMRS1, aMRS2. Results of 3 replicates
\ TR e reported at 24 hours from anaerobic cultivation and 37 °C
" g( ) "5’?‘1 4 a7
I AP &/ A /f GROWTH ON MODIFIED CULTURE MEDIA - VARIANT 3

L1 - MRS, aMRS3 L2 -MRS, aMRS3
a =

C— Vours.

v‘ s

= aMRSO0: standard MRS medium, substituted meat

LS - MRS, aMRS3

extract with soy peptone. % =

=- aMRS1: higher concentration of soy peptone and if EE: &2

yeast extract. LY ) ol o —] TS

L uMRs

=- aMRS2: based on amRS1, with a higher glucose oEqual

concentration.

= aMRS3: aMRS2, excluded peptone from casein ADHESION and BIOFILM FORMATION ON POLYMERIC

SURFACE- VARIANT 3
O Growth formation was estimated for Lactobacillus T —
strains on 3 media variants . - ) Biofilm formation ( MRS, aMRS3 )

0 CV test for biofilm 5 . ; o =
formation on polymeric 3 I
surface- in 96 well & . I | l I I “ I e
polystyrene plate (Orange 0 Ja il i e n ms0% s
scientific, Belgium) o

= MRS ® aMRS3

CONCLUSION

*A better growth of Lactobacillus in variants 1 *The variant 3 (aMRS 3 ) is appropriate

Tenth Science Conference Session “Young Scientists in the World of Polymers”

: *However, lower biofilm is observed
and 2 (amRS1 and aMRS2 ) of experimental  growth medium for majority of tested for aMRS3 in comparison to standart
broth media  was observed and it is lactobacilli , with growth parameters similar MRS medium.

correlated with well established biofilms in to the commercial MRS (HiMedia, India).
polystyrene microplates.
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“In situ” UV-irradiation NMR spectroscopy as versatile tool for design
of polymeric materials L
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Miroslav Dangalov?, Nikolay G. Vassilev!, Natalia Toncheva-Moncheva?, Christo Novakov?

lk‘]HO():TTI/Th;ng”MO Iinstitute of Organic Chemistry with Center of Phytochemistry, 9, Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

ZInstitute of Polymers, 103-A, Akad. G. Bonchev Str., 1113 Sofia

Abstract:

*In situ irradiation NMR spectroscopy includes illumination of the samples inside the NMR spectrometer. The setup, which includes LEDs as light
sources, provides opportunities to conduct effective photoinitiated experiments in combination with whole variety of NMR methods for studies of
photochemical reactions. The possibilities of this novel methodology for thiol-ene modification of (co)polymers accomplished under radical conditions
by UV-irradiation without any photoinitiator were tested. For the purpose allyl functional poly(allyl glycidyl ether) (PAGE) homopolymer was reacted
with few mono- and dithiol oligo- or polyethylene glycols according to the chosen methodology. Progress of the process was followed by proton
nuclear magnetic resonance spectroscopy, and final products separated, purified and characterized by GPC.

Moftivation

| e ﬂ“@d
r 5 ( ooy 1 e /“-/\/;v\/
[ ) é,:f(/

Figure 3. Composition of LED
system used for “In situ” UV-
irradiation NMR spectroscopy :
- LED source; - optical fiber that
outputs the light from the LED source
to the NMR test tube in the

cHCl, :

( spectrometer.
ISChTIn'I‘e |1 ._Zyrllthﬁsis of allyl functional Figure 1. *H NMR spectra of PAGES precursor I
poly(allyl glycidyl ether) (PAGE 5) precursor. in CDCl; (600 MHz) !
per s L 't + v \F,\ —
A\ Table 1. Characterization data of the PAGES precursor . PAGES He(ebyiaegheo) diiel
/
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/ \ et et [g.mol] o Mg\ii«\f’ I
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Figure 2. Chromatogram of PAGES precursor — i
(Rl trace, THF).

1516 17 18 19 20 21 22 23 24 25 26 27 28 =)

Time [min]

Scheme 2. Schematic illustration of thiol-ene “click”
coupling reaction under UV illumination with LED source
fixed at 365 nm.

10 J ‘
x B e '_ J\J__,) A —
P
- AGE-HEGDT
E 054
K ‘ :.E /,VA\\\
004 R & ) A | :; B "\._,/// \ﬁi
0 50000 100000 150000 15 16 17 18 10 20 21 22 23 24 25 26
Time (s) Figure 6. (A) *H NMR spectrum of mixture of Time fmin]
Figure 5. Consumption of C=C of PAGES in  PAGE and hexa(ethylene glycol) dithiol before Figure 7. Chromatogram of purified
the course of UV irradiation by LED source (A) and after (B) irradiation at 365 nm for 40 h PAGES-HEGDT soluble fraction (RI trace, THF).
at 365 nm with rate constant of (1.30 + taken in C¢Ds. (600 MHz)
0.05) x10°s?. Experiment in progress:

fConclusion: Versatile LED-irradiated NMR spectroscopy was successfully\ l
implemented for in situ study of photoinitiated coupling reaction of poly(allyl by T
glycidyl ether) and few oligo/poly(ethylene glycol) (di)thiols. The preformed .,;LQ/L\;;X\./ S E’“\--cjf\v”“}n o oem
functionalized (co)polymer were prepared via anionic ROP while the thiol-ene ¢ ,,,,.,,,N,.,!m.,m,.\,:i,,,,.,,
modifications were done via LEDs UV illumination of mixture of solution of u

reagents. *H NMR spectra and GPC traces of resulting products support the
expected turnaround of click reaction and formation of pegylated (co)polymers. Acknowledgements: The financial support by the Bulgarian Science Fund
Upon coupling with dithiol reagent, formation of a gel-fraction in a noticeable (UNA-17/2005, DRNF-02/13, H29/6) and by Ministry of Education and Science
Cmount was observed, which is subject of a further study. j (INFRAMAT, D01-155) is gratefully acknowledged.
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IN VITRO SAFETY EVALUATION OF CAFFEIC ACID PHENETHYL
ESTER LOADED PEO-PCL-PEO COPOLYMER MICELLES
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limitations.

The aim of our study was to evaluate the safety profile of CAPE loaded core-shell micelles from poly (ethylene oxide)-b-poly(e-caprolactone)-b-
poly (ethylene oxide) (PEO-PCL-PEO) copolymer and its analogues comprising segments structurally similar to CAPE molecule, in vitro on

Introduction

Caffeic acid phenethyl ester (CAPE) is a hydrophobic polyphenol, which is an important constituent in the honeybee propolis. CAPE possesses
various types of activities including anti-inflammatory, antioxidant, antibacterial, anticancer, etc. However, the main limitations of CAPE are
associated with its low water solubility and absorption. The incorporation of CAPE in appropriate drug delivery systems could overcome these

mouse fibroblast cells (L929). The viability of L929 cells was assessed by MTT-dye reduction assay and lactate dehydrogenase (LDH) leakage.

Copolymer micelles

Materials and Methods

MTT cell viability assay 1.929 cell lines

incubated for 24 h with different
concentrations of blank micelles (125 and 250 pg/ml),
pure or micellar CAPE (17 and 34 pg/ml) The amount
of viable cells was determined by means of the MTT

Cells were

LDH leakage

After 24 of incubation LDH leakage from the
cells was determined using a commercial
LDH cytotoxicity detection kit according to
the manufacturer’s protocols (Takara Bio

assay. The water soluble, yellow MTT is reduced by ~ Inc). LDH activity was assessed in the

caprolactone-co-g-caprolactone )-b-

8538

PEO-b-PCL-b-PEO vy .
o e metabolic systems active only in viable cells to purple ~ conditioned media and the detected amounts
) Sdfstsnbly formazan crystals, which are dissolved and absorbance ~ were calculated as a percentage of the
2) Loading at 570 nm is quantified spectrophotometrically. solvent-treated control
J\/-‘g_f\ ¥ \/°'<':;°\
PEO:’:,C;?MH‘-PEO Nm \g)'\o
Results
Copolymer micelles EE (%) . MTT24h A . LDH24n °
y oo % 380
Poly(ethylene oxide)-b-poly(e-caprolactone)- 56 E :: 3 EE -
b-poly(ethylene oxide) (MAGA4) ¥ E 1 P
60 e
Poly(ethylene oxide)-b-poly(a-cinnamyl-g- 66 3 = i =B =0 g% H ;
caprolactone-co-g-caprolactone )-b- & f P ’ j P & Z
poly(ethylene oxide) (6 mol.%) (MAGA78) pepp o
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Effects of empty micelles (A, B) and CAPE loaded micelles (C, D) on the
viability of L929 cells, assayed by the MTT reduction method and LDH
release. Data are mean values = SD. Groups were compared by one-way
ANOVA with Dunnet’s post-test, comparing all columns vs. control.
(CTRL) **p<0.01;***p<0.001 and comparing all columns vs. empty
CAPE. 7 p<0.05,7 p<0.01, ##p<0.001
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INTRODUCTION

Caffeic acid phenethyl ester (CAPE) is a natural active substance,
known for its antioxidant, antiproliferative, anti-inflammatory and
antimicrobial effects. A contemporary approach to overcome its poor
water solubility is the inclusion of CAPE in copolymer micelles.

The present study evaluates the potential of newly synthesized
copolymers as carriers of micellar drug delivery systems for CAPE.
In particular, the cytotoxic effects of the empty and CAPE loaded
micelles on the endothelial cell line EA.hy926 are investigated.

M

ATERIALS AND METHODS

Caffeic acid phenethyl ester (CAPE)
o}

Fig. 1. Structure of CAPE.

Copolymer structures and encapsulation efficiency
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Cell viability assay on EA.hy926 human endothelial cells

EA.hy926 cells were incubated for 72 hours with non-loaded MPEO-b-PLA, BA-
4, BC-2 and BA-4 micelles (20 - 160 pg/ml) or with CAPE-loaded micelles (2 -
16 pg/ml). The amount of viable cells was determined by means of the MTT
assay. The water soluble, yellow MTT is reduced by metabolic systems active
only in viable cells to purple formazan crystals, which are dissolved and
absorbance at 570 nm is quantified spectrophotometrically.

RESULTS

Effects of the empty copolymer micelles
on EA.hy926 cell line viability

3 MPEO-b-PLA
& BA4
=3 BC-2

Em BC-4
120

20

viability (% over CTRL)
2]
o

o

CTRL 20 40 80160 20 40 80160 20 40 80 160 20 40 80 160

copolymer [ng/ml]

Fig. 2. Cytotoxic effects after 72 h of treatment with micellar dispersions (20-160 pg/ml) were
evaluated by the MTT cell viability assay. Values are p as per ge of
controls and expressed as mean + SEM (n=6).

The MTT assay shows that the empty micelles based on the tested
copolymers do not cause cytotoxic effects on EA.hy926 cells at
concentrations from 20 to 160 pg/ml. However, MPEO-b-PLA and
BA-4 cause mild reduction in viability, which is not seen in the groups
treated with cynnamyl-functionalized copolymers BC-2 and BC-4.

Effects of CAPE-loaded copolymer micelles
on EA.hy926 cell line viability
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CAPE/MPEO-b-PLA

BN CAPE/BA-4
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Fig. 3. Cytotoxic effects after 72 h of treatment with CAPE, non-loaded or loaded in copolymer
micelles (2-16 pg/mi) were evaluated by the MTT cell viability assay. Values are presented as
percentage of d controls and expi d as mean + SEM (n=6).

The typical cytotoxic effect of CAPE on proliferating cells is retained
when cells were treated with CAPE loaded in the copolymer
micelles. The only exception was observed when the treatment was
performed with CAPE loaded in BC-2 micelles (Fig. 3).

CONCLUSION

None of the copolymer micelles cause cytotoxic changes in EA.hy926
cell viability, with BC-2 and BC-4 having the most-favorable in vitro
toxicological profile. Loading of CAPE in BC-4 retains its cytotoxic
effects to a greater extent than loading in BC-2, while MPEO-b-PCL
and BA-2 fully preserve the antiproliferative effect of CAPE.
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Polymer based photovoltaics (PVs) as alternative to inorganic PVs offer 1t of desi ptoel onic properties trough
chemical tailoring, possibility of fabrication on flexible substrates, cheap deposition, large scale and low-cost preparation
technology. To date the best reproducible power conversion efficiency of polymer based PVs present bulk heterojunction (BHJ)
solar cells comprising an active layer as a mixture of semiconducting polymer, fullerene derivative, and organic non-fullerene
acceptor (NFA).

Recently, interest has focused on the fabricating of solar cells utilizing low energy-gap polymers as the light absorbing and
electron donating material combined with an elect: g full and non-fullerene derivative. One such low energy-gap
polymer is poly[[2,6'-4,8-bis-(2-ethylhexyloxy)-| benzo[1 2-b 4,5-b']dithiophene]-alt-{4-(2-ethylhexyloxy)carbonyl]-thieno[3,4-
b]thiophene-alt-{4-(2-ethylhexyloxy)carbonyl-3-fluoro-thieno[3,4-b]thiophenediyl]] (PTB7-Fx, x=0+100). Fullerene derivatives used
for the active layer preparation were phenyl Cg4; and phenyl C;, butyric acid methyl esters, respectively, PC¢;,BM and PC,BM
whereas O-IDTBR was chosen as NFA for preparation of ternary polymer based solar cells.

' In this study some crucial parameters of active layer blend of PTB7-Fx and fullerene derivatives (PC¢BM and PC;,BM) for
LUM e ' effective photovoltaic energy conversion were determined. Organic thin films were prepared from 1:1.5 mass ratio of donor-
i acceptor mixture and deposited from dichlorobenzene solution by spin-coating in either environmental or inert glove-box
conditions. In order to control the active layer morphology, the films were subjected to different post-deposition treatments
(annealing) at different temperatures or incorporation of an additive such as diiodooctane. Optical transmission and AFM film
surface topography were used to characterize the active layer. Test devices with BHJ architecture were prepared using these active
layers with an ITO/PEDOT.PSS as anode, and thermal evaporated metal (Al) as cathode. Current density-voltage (J-V)
characteristics and power conversion efficiency (PCE) of the obtained polymer based solar cells were measured.
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The graphics summarize the optical properties of: A) PTB7-F00, B) PTB7-F20 and C) PTB7-F100 donor materials mixed with
fullerene derivatives (PCgBM or PC;,BM) for preparation of active layer films for BHJ polymer solar cells. B) | i
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PC,,BM, b) PTB7-F20: PC,,BM and c) PTB7-F100: PC,,BM blends. b T T i e
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Conclusions-

PTB7-Fx donor polymers, where (x=0, 20 and 100%) were synthesized via Stille E) / D) f
coupling { bl d with full derivatives (PC¢BM and PC;,BM) and o0 / R |
NFA organic compound (O-IDTBR) aiming preparation of an active layer for BHJ 34 / ; (
polymer based solar cells. It was found that mass ratio of donor:acceptor = 1:1.5 * i > /
in dichlorobenzene solvent with PTB7-F100 as a donor and PC,BM as an £ Vi é /
acceptor materials, respectively, were the most appropriate ci 1ces for e ‘ =~ | B PTET 00 PCTOB-aved
fabrication of polymer based PVs with thermal evaporated Al back They .10 e e < eSS i
show PCE at about 2.1 % in ambient and 5.9 % in inert glove-box conditions, e SR e bt » —
respectively. Post-deposition thermal ling at 60, 90 and 120 °C improved the s 7 7 e 7

PCE insignificantly, whereas incorporation of additives such as 3% diiodooctane Volegs M1 vottage V)
caused more pronounced impact on the FF value. Used NFA organic compound
(O-IDTBR) increased only Voc but not FF and PCE of obtained ternary PVs. The
contribution of several factors are necessary for efficient PV devices, namely,
optimal amount of fluorine units coupled with thieno[3,4-b]thiopehene, higher
molecular weight of PTB7-Fx polymer, the optimal structural BHJ morphology of
the thin active layer obtained via proper selection of solvent system, solvent
L additives and NFA

+ Acknowledgement: The authors are g to the scientific prog EPLUS (Ag No. D01-214/2018) for the financial support.

The J-V characteristics of polymer solar cells based on: A) PTB7-F00, B) PTB7-F20
and C) PTB7-F100 donor polymer, and PC;;BM and PCyBM fullerene acceptor prepared
in environmental conditions whereas figure D) and E) show J-V characteristics of
PTB7-F100: PC,;BM binary and PTB7-F100: O-IDTBR: PC;,BM ternary PV elements
constructed in inert glove-box conditions, respectively.
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Xudpoezenoese Ha nonu (cyngphobemuH memakpusam) c
150 [TOMEHYUANIHO MPUIIoKeHUE Kamo rpeepb3KuU 3a paHu ¢
npomeosiumMu4Ho delicmeue
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l. YBoa: 1ll.4. OnpedensiHe Ha eH3UMHa aKmueHocm
3a3npaBsBaHeTo Ha PaHN e CIIOKeH NOCT-TpaBMaTUdeH hU3MONorMUeH npoLec,

NPW KOWTO KOXKATa M TbKAHWUTE MOf Hesl Ce PEereHepupar, Taka Ye f[a ce Bb3CTaHOBM = 37:0.5°C * AMuH 1 3TMuH

LienocTTa Ha koxara. MoHSKOra paHaTa 1 30HaTa OKOMO HEes Ce MOKPUBAT C T. Hap. . HaTpues kasemHar o ABsrsim=Msimin = Aimin)

HekpoTUaMpana ThkaH, KOATO Bb3NPenaTcTea edekTMBHOTO 3a3paBsBaHe Ha paHaTa 1 . HCIO, « EA=3.156%AE;73mm

nopagu Toea T4 TpﬂGBa aa 6bﬂe npemaxesaHa. AnTepHaTVIBeH Ha KOHBEHUWOHanHute

WHBa3MBHM METOOM 3a NpeMaxBaHe Ha Ta3nM TbKaH € TPeTUpaHeTo C NpPoAYKTW, Iv. Pe3yn'ra'r"

CbAbpXKaLW NPOTEONIUTUYHI EH3UMK.
Beuuku paspaboTeHu 0o MOMeHTa TakuBa NpoaykTW ca noa dopmara Ha
Mexnemu, refnose Unu npaxooBpasHu, KOEeTo r NpaBu HEeNoAXOASLM 3a M3nonasaHe

IV.1. len-npoHukeawa xpomamozpagusi

npu CUMHoO ekcyaupaluv paHu. ToBa Boau Ao HeobxoaumocTTa Aa Gbaar paspaborenn m—
NpeBpb3KK 3a TakvBa paHu. — A
Il. Uen: x / \

B HacTosuwara pabora Osxa cuHTeaupauu pgea nonu  (cyndobetanH — /’ \
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TPYNW, MOAXOASALM 3a CBbp3BaHe ¢ NMPOTeuH. MMonuuBuTeroHUTe Bsxa U3nonasaHn 3a
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Ha HaTMBEH NUOUNN3NPaH EH3UM.

lll. EkcnepumeHTanHa yact Ta6nuua 1 MonekynHu Macu Ha Nony4yeHuTe NONUMEpHU, onpeaeneHn Ypes ren-
NPOHMKBaLLa XpomaTorpadms
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POTENTIAL OF ZWITTERIONIC BASED HYDROGELS IN CHRONIC WOUND THERAPY

K. Ruseva', K.Ivanova?, E. Vassileva', T. Tzanov?

‘Laboratory on Structure and Properties of Poly , D of f ical and Applied Organic Ci istry, Faculty of Ci istry and F Sofia University "St. K.
Ohridski”, 1, J. Bourchier bivd. 1164, Sofia, Bulgaria
2Group of A and ial Bi gy, D of Cl i i ing, Universitat Polit de Catall Rambla Sant Nebridi 22, 08222 Terrassa, Spain
/ \ OBJECTIVES:

INTRODUCTION To develop new multifunctional zwitterionic materials for chronic wound dressings based
Hydrogels are hydrophilic macromolecular networks produced by chemical or physical ﬁ:k::; I‘Izg‘eg:;c:etr:;:;:;rgyll;a‘t:zl)(;gg/lnl'\l)at:r(\gEtgmxybetame methactylate(CBMA) cross
crosslinking of soluble poly . They are llent didates for biomedical applications 4
due to their sensitivity to physiological environments, hydrophilic nature, soft tissue-like
water content and adequate flexibility. Hydrogels can swell and de-swell in water reversibly, \ /
showing environmental stimuli-responsiveness to e.g. temperature, pH, and ionic strength. \
As dressing materials for management of chronic or acute exuding wounds, the hydrogels ( SYNTHESIS OF POLY(SULFOBETAINE METHACRYLATE) HYDROGEL
must fulfil a diverse range of requirements: i) excellent flexibility to mould the wound, ii)
maintenance of a moist wound environment for healing, iii) tissue-like structure and X mol % EGDA
biocompatibility, and iv) bacteria free environment. CH, CH, ° o X=0.1,0.5,1,23,4

H,c)‘ﬁ(c’\/‘r:r’\/\ﬁ-o- + /ﬁ(\o’\o)v K28208
[} CH, o [} 60"

/

SYNTHESIS OF POLY(CARBOXYBETAINE METHACRYLATE)
Two steps reaction: i) synthesis of carboxybetaine methacrylate monomer (CBMA), and ii) crosslinking polymerization.

v

X mol % PEGDA

o CHs ethylmethylketone o CH, X=3,4,5,67
1 5 ) 4,5, 6,
H,C N_ + 0O —— 3 CH; AN o
% 077" CH, <¢>= A0+0°C j:’\o ey I Naz820s/(NH)28208
HiC Koproiiictone, o0 A 0.665 mol %/1.445 mol %
CoMA! 60°C, 15 hours.
\ N,N‘ dimethylaminoethyl methacrylate /
/ EQUILIBRIUM SWELLING RATIO (ESR) \ [ ELASTIC MODULUS (EM) OF PZI HYDROGELS AT THEIR ESR \
% " = = o =z o . ioadt

g = £l e n il [ T :

# g z > el PICBUA) . .

g N » .5; z-

g x : g = ° g

] s F 2 o S

£ * £ ¢ L1 s = . & % 2

= 2 :{ E z . .

‘; = X E_ § . § § 2m0 . . -

= z -l W -

Crosslinking agent PEGDA [mol.%] CEURNEIEACMITREDA (ol ) T e s A a0 s as A P RV I e S
Crosslinking PEGDA [mol. %) Crosslinking agent PEGDA [mol.%]

The ESR of p(SBMA) is a function of the amount of crosslinker, while the opposite sgent PEGDA el ] e
tendency was observed for p(CBMA) due to oligomerization of the crosslinking agent and EM correlates with the ESR dependence on crosslinking agent concentration for bof
its exclusion from the polymer network. CBMA) and p(SBMA) hydrogels.

/ COLLAGENASE ABSORPTION INTO ZWITTERIONIC NETWORKS \ BIOFILM INHIBITION BY POLYZWITTERIONS \
50 50

8
&

8

Collagenase loading [%]
3

Collagenase loading [%]
5

0 . N
01pSBNA 0fpSSWA 1pSOUA | 2pSBA  IpSBINA o icam  tpceim oI 7pcEA control 4PSB 4PCB control 4PSB 4PCB
Qz enzyme absorption depends on the concentration of crosslinking agen‘y {heanﬁfeuling properties of p(SBMA) and p(CBMA) hydrogels were demonstrated against,

respectively ESR of the hydrogels. Collagenase absorption into the gel will result in P.aeruginosa and K. pneumoniae.
collagenase removal and inhibition.

/ CYTOTOXICITY \ ﬁ
100
100 ‘\\'

80 A
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60
H z
1. %
s 3
20
20
o 0.1pSBMA 0.5pSBMA  1pSBMA  2pSBMA  3pSBMA 0 COMA  4pCEIA E{m SpCENA W B~ o
Between 70 and 90 % proliferation of human foreskin fibroblasts (BJ-5ta cells ) was SEMA Ll (PECDA) SBMA -3 mol (PEGDA) AR T feeon
observed on the zwiterionic polymers.
o &
CONCLUSIONS:
The highly absorbent zwitterionic materials SBMA and CBMA would support the healing of chronic wounds by retaining the exudate containing deleterious proteolytic enzymes, at the same time
maintaining the moist wound environment, and inhibiting bacterial biofilms.

(. >

Acknowledgements: This work was funded by the Bulgarian National Science Foundation, Contract Ne T02/15.




OpraamsanmMoHeH KOMUTET

IIpedcedamen

Hoy,. 0-p Emu Xanadxoba

Yaenobe
I'a. ac. 0-p Hamaaus Tonueba-Monueba
I'z. ac. 0-p 3opHuya Todopoba

Ac. 0-p Huxosrema Cmoanoba

Cogpus, 2019 e.

Z . Youne
s " RESEARCH
TEM

W




