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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
camoopranuzanusta Ha EC onuromepure [1]. Llenta Ha HacTosiaTa paboTa € U3sICHSIBaHEe 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
tetpamepu oT EC. OneHeHa € eHeprusiTa Ha B3auMOJISHCTBHE MEXy OTJICITHUTE KOMITOHEHTH
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.
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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 ocHoBara Ha mnoaudocdopamunar-raukokontoratn (IIPAIY) uype3 ompexsane ¢
xekcameruieH auuzonuanatr (HDMI). [IOAT ca uzbpanu 3a npexkypcop Ha HDMI-I'XT', mopaau
TSXHATa XUAPOPUIHOCT, OMOCHBMECTUMOCT, OHOPA3rPaJMMOCT, CIIOCOOHOCT 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
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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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- 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 <
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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.
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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.
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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.
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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
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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.
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AS549 u HepG2 waerku

Kupunka Mnaznenosa', [Tasen Bakbpkues?, [Tasen Bunes!, Pannua Benesa!, Ceerna Ilerposal, Taus
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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

Kpucran-BrosieTos anajins Control 15 min.

180
160
140

5 s L . A549
100 = :

80 #

14440M 28880\ 43,320M $7,778M 1444nM 288$nM 4332nM $777aM 1444nM 28880M 43,320M $7,77aM

Survived attached cells, %

HepG2

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.




Zo3380

UNIVERSITY OF CHEMICAL TECHNOLOGY AND

METALLURGY INSTITUTE of
POLYMER

BULGARIAN ACADEMY NCES

TECHN,
N 0,
& %,

s, o
¥077y530

SOFIA
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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
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Self-assembling behavior of pH sensitive fluorescence block copolymer
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Photo physical study and cytotoxicity of pH sensitive fluorescence block copolymer
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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
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SSEG nans  —e Emane—m BHOpANPAIINI CHIOMIMEpH
HaTTKJTA CTIOBRINSHA SKOCT Ha VAap

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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