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Introduction
Due to their macrocyclic structure and ability to form inclusion complexes with various substances, the calix[n]arenes are
considered promising materials with versatile potential applications in different areas of biock try and pt y.

However, the calix[n]arenes are insoluble in water, that considerably limits their practlcal appln.‘.ntlon A series of products based
octylcalix[8larene with dlﬁerent degree of polyoxyethylahon ha\re heerl ynthesized by ization of ethylene oxide (Scheme!

resulting products are hiphilic sta ped macr ing of a hydrophobi core and eight arms of hydro
poly(ethylene oxide) chalns In agqueous media these compounds yield a varlety of sell‘—assembled structures and Iyotropic liquid-crysta
yst That broad: significantly the field of their applicati The p ts synthesis of a series of amphiphilic p-te
octylcalix[8]larenes and a preliminary study of their aquecus solution properties.
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'H NMR and DOSY characterization o
Diffusion Ordered NMR Spectmscopy (DIGY) exploits the differences in translational diffusion coefficients of i pecies p tin a
mixture, thus allowing discrimi « p ts with different sizes.
Il
— _.JJ_ N Sy R l‘\ i s DOSY was used for determination of the diffusion coefficients and

size of aggregat fi d in lutions of the
polyoxyethylated p-tert-octyl-:alnx[ﬂ]arenes containing 18, 22, 42
and 100 oxyethylene units.

The systems with 18 and 100 polyoxyethylene units form two types
of aggregates, with apparent hydrodynamic diameter dj, of 20 nm

and 180 nm (Figure 2a).

__ L
e _} ¥ -”' The systems with 22 and 42 polyoxyethylene units display only one
— " | "] :"" component in their DOSY spectra corresponding to particles with
[ [ relatively small sizes with d, of about 20 nm (Figure 2b).
Figure 2a: DOSY spectrum of DEC-Vlin D,0. Figure 2h: D‘OS\" spectm;n Dl OéC-\fln Dv(;:l

CMC Determination

The non-polar dye 1,8-diphenyl-1,3,5-hexatriene (DPH), was used for determination of the Critical Micellization Concentration (cmc) of the
polyoxyethylated calix[n]arenes. The absorbance of DPH in hydrophobic envir t shows a ch teristic maximum at 356 nm. The cmc
values were estimated from the break of the intensity vs. ation curves as shown in Figure 3a-3c. Figure 3d shows the molar mass
dependence of cme.
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Figure 3a. Abscrplion intensity at 356 nm Figure 3b. Absorplion intensity at 355 nm Figure 3c. Absorption intensity at 355 nm Figure 3d. Critical micelizaiion concentration
and CMC determination of 10EC-IV and CMC determination of 10EC-V1 and CMC determination of 10EC-VII versus molar mass
Light scattering study
Some par s characterizing the self-assembled structures formed by selected polyoxyethylated p-tert-octyl-calix[8]arenes were obtained by
dynamic and static light scattering. The tration ges were i iably above the cmc whereas the temperature was kept constant (25°C).
Figure 4a shows the particle size distribution for the ag lution of 10EC-III (18 oxyethylene units), which is in excellent agreement with the

data from DOSY (Figure 2a). Figure 4b shows the angular dependence of the relaxation rate from which diffusion coefficients and hydrodynamic
radii were obtained. The particles that 10ECHII forms in water are relatively small in size {(about 8 nm) with a molar mass as determined via Debye
plot corresponding to roughly 20 macromolecules per particle (Figure 4c).

” Conclusion
210 . =
15 N N - 3 M, = 52,900 ghnol The uniqueness of the novel
o : - e F N,=2 ) materials is in their stable
2 K" Vol | e L I D e e hydrophobic core and
E a - d 2 hydrophilic arms -
ot ¢: - o combination of properties that
Ciled - open possibilities for further
Diameter (nm) o 0z a4 06  op 1@ o 3 & 8 12 S\l‘l‘lﬂ‘l.ehi: ruqles_ and wider
s (2 Cenzaniratien {mgfmL) practical applications.
Figure da Padicle size dsirbulion of Figure 4b. Anguar dependence of the Figure dc. Debye piot for 10EC-IV
acuecus sohtion of 10EC-III. C =11 mafml relaxation rate for 10EC-IV in waler at 25°C. in water at 25°C
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INTRODUCTION

Polypropylene nanocomposites containing multiwall carbon nanotubes (MWCNTs), from 0wt to 1 wi%e, were prepared by dilution of a masterbatch (20% MWCNTs in FP) with
isotactic polypropylene (iPP) applying extrusion processing with and without using maleic anhydride (MA) compatibiliser. The nanocompeosites were investigated by oscillatory
rheological tests. The viscometric methods were applied for control and characterization of the nanodispersion structure. The morphology of the composites was analyzed using
scanning electron microscopy. The thermal stability was studied by TG and DTG analysis. Both nanotubes and maleic anhydride enhance the thermal stability of the
compositions. The tensile strength, tensile modulus and elongation of the composites were determined by mechanical testing. The tensile strength and tensile modulus are
positively influenced by the MWCNT content, this effect being lower for the maleinated compositions, while the MWCNT and MA content aggravatss the elongation properties in
a similar manner.

MATERIALS AND METHODS

Manocomposites were produced by direct melt compounding in Brabender DSE 25/17D twin screw extruder according to a two step process. The masterbatch was diluted to
differant carbon nanctube concentrations in the range of 0.05 to 1 wit%% with neat iFP at melt temperature of 200°C and a screw speed of 30 rpm. MA-PF was added into the
nanocomposites in the concentration range from 2.5 to 7.5 wi% at the second stage. The rheological measurements were carried out by means of a cone-plate Rheotron
Brabender rotational viscometer (oscillatory mode) at 200°C melt temperature for each concentration. The morchology of the samples is studied by scanning electron
microscopy (SEM). The samples were treated by two methods — preliminary melting at 200°C and etching according to @ special procedure. The thermal gravimetric analysis
(TGA) was performed in air at 10°C/min from 20°C to 800°C with sample weight 100 mg. The tensile experiments were carried out with the "Tiratest 2300" universal testing
machine.

RESULTS AND DISCUSSION
RHEOLOGICAL CHARACTERIZATION AND STRUCTURE OF MALEINATED iPP/MWCNT COMPOSITES

e

The viscosity function changes showing non-linear increasing
after nanctube concentration above 0.1 wi% indicating the
interactions of the nanotube and this effect is more pronounced
for the maleinated IPP/MWCNT composites The effect of
maleic anhydride addition leads to higher wvalues of the
rheological parameters (with about 1 order for 1 wi% of
MWCNTs). The effect of MA concentration shows that the
parameter values for the MA amount of 5 and 7.5 wt% are
rather close and hence § wt% of MA was chosen as the
optimal one for further investigations.

Figure 1. Dependence of compilex viscosty 0], storsge and loss modul G’ and G° on angular frequoncy « for the systoms: a) iPP + NWCNT, b) PP +
MWCHT + 5 % MA; <) iPP + 0 5% MWCNT + MA (25, 5, 7.5%), d) complex viscosity '] against weight fracion of nanotubes; T = 200°C.

Figure 2(ab) compares SEM micrographs of 0.5 wi% PP/MWCNT
composite after melting at 200 °C (a) and after etching (b). Figure 2(a)
shows a good dispersion of nanotubes in the iPP matrix, while in
Figure 2b there are small aggregates and single tubes dispersed
uniformly in the matrix This effect is more pronounced with varying the
MA content from 2.5 to 7.5 wt% (Figure 2(e f,g)), where more single
nanctubes are observed in the matrix Figure 2(cd) present single
nanctubes embedded into the etched polypropylene matrix. The length
of the nanotube is around 10 pm and this is in correspondence with the
data for the masterbatch. The diameter is bigger than 10-15 nm which
Is indicative that the nanctube is covered with the layer of the
masterbateh polypropylene.

oG S A) 3 CEMpith A A 1 £, FriURWAT wiched comesstae. c)  PPANR T #1Chad Comgaite d)
T s corvpaant, ) .5 wrh PRAMHT = 24 wh WA micnec W, PN + 5 with MA stched compoate, gi/8.5 wik PRIVANT + 7 St MA
oonita: hJCS St

EFFECT OF MWCNT CONCENTRATION AND MALEIC ANHYDRIDE ADDITIVE ON THERMAL PROPERTIES

e

The MWCNT content enhances the thermal stability of the
studied nanocompositions. The highest effect is observed

g
faeiy

- e ] for concentration as low as 0.05 wi% MWOCNT (40°C
. oo higher degradation peak). The further contribution of
L w1 increasing the nanctube content is less pronounced and

reaches 50°C for 1 wi%. The addition of maleic anhydride
improves the thermal resistance of neat IPP. Both MA and

« v 4 v u d

T A -

i 11 [P FSMWENT P} 3
- S —— MWCNT separately increase the thermal stability but no
T i e et Ty g synergism is observed due to their combined incorporation
temparature (T,) In & (rate 10°C/min) in the nanocomposites. The different MA content exerts

Figure 3. DTG and TG curves: a) IPPMWCNT. b) mabsinated (MA = 5 wit) iPPIVINCNT, <) PP system with 0.5 wi% MWCNT and 2.5, 5 and 7.5 wish MA the same effect on thermal stability.

EFFECT OF MWCNT CONCENTRATION AND MALEIC ANHYDRIDE ADDITIVE ON MECHANICAL PROPERTIES

The tensile strength of the MWCNT composites is improved with about 11 o rem— . e o

% compared to the neat polymer. The addition of maleic anhydride reduces £ 4 1 . ’ e

this enhancement to about 5%. The nanolube content exerts the highest (R 1. BE — N

effect on the tensile modulus — about 28 %. The MA effect on the tensile P E Hc

modulus is less pronounced but similar to that of nanotubes. Tne additon  §"/ Ll S

of MA leads to 25 % lower elongation values compared to these of the neat M g s e B
pelymer. The elongation of both maleinated and nen-maleinzted samples O b ety e
fs further decreased to with about 50 % with the growth of MWCNT = — e e o
concentration to 1 wi%. € sengssen
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Design and Preliminary Biological Evaluation of Furan-Containing
Aminophosphonate and Poly(oxyethylene aminophosphonate)s
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Aminophosphonic acid denvatives constitute a valuable class of biologically active compounds with a great potential for medical and pharmaceutical
applications. The pharmacological importance and utility of the aminophosphenic acid derivatives have stimulated extensive studies on various aspects of their
chemistry, stereochemistry and biological properties. Aminophosphonate derivatives bearing furan ring an aminophosphonate and two
poly(aminophosphonate)s, have been synthesized. The aminophosphonate MN,N-dimethyl-[N'-methyl(diethoxyphosphonyl)-(2-furyl)]-1,3-diaminopropane was
obtained in the presence of NaOC;H; and Cdl, as catalysts, as well as without catalyst. The addition of the poly(oxyethylene H-phosphaonate)s to the Schiff base
proceeded under catalytic amount of Cdl, and in the absence of catalyst. The aminophosphonate and poly(aminophosphonate)s have been tested for cytotoxicity
against four human leukemic cell lines. It has been found that the poly(aminophosphonate)s exert higher cytotoxic effects, then their low molecular analogue. The
aminophosphonate has been evaluated for in vitro antitumor activity to several cell lines, derived from human epithelial tumors and was observed that the
compound exhibits significant cytotoxicity to the malignant breast cancer and adenocarcinoma cells. The in vitro safety testing of the compound revealed absence
of cytotoxicity and the in vivo testing has shown weak to moderate clastogenicity.

Synthetic Route
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Antitumor Activity and Safety Testing

vity of N,N-dimethyl-
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The tested furan-centaining
aminophosphonate exhibited very high
antitumer activity in vitro (p<0.001) to the CL
derived from human hepatecellular carcinoma
(HepG2) In a wide concentration range (from 1
mg/ml te 0.0881 mg/ml and a dilufion factor of
8§10 = 1.47). A similar effect has been
observed after application of the test
substance on cell cultures from human bladder
CL 847-V. Sig y lower
antipreliferative activity of the

The data from the
safety in vitro
experiments

showed absence of
cytotoxicity at all

Col viakiiy fL]

concentrations
used, in contrast to
the effect of the
positive control
substance (sodium
dodecyl sulfate).

Coll viability (%)
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pol)damlnophosphonate}s ha\re been synl:hesued

PuMnyeﬂl)ﬂene I were ok via add

aminephesphonate was observed on cells
from the cell lines HT-29 1 MDA-MB-231
{p<0.05). The test substance had ne antitumer
In vitre activity towards the MCF-7 and Hela
CLs derived from ductal carcinoma of the
breast and from cervical carcinoma,
respectively (Fig. 2)

g furan ring — an amlnophosphond:e and two

h

itional p

poly and N,N-Dimethyl-N"

1,3-di

{Schiff base).They were

te:sled for cytotoxicity in a panel of human tumor cell lines, repr
neoplastic diseases. These polymers are interesting as polymer drug

for some I important types of
carriers and as polymers with own bioactivity.

The furan-containing aminephosphonate N,N-dimethyl-[N'-methyl{diethoxyphosphonyl)j4{2-fund)]-1,3

diaminepropane could be a good candidate for the development of new

hepatocellular carcinoma.

anticancer drug for treatment of
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THERMALLY SENSITIVE PEPTIDE-BASED HYBRID COPOLYMERS i
FOR DNA COMPLEXATION
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COMBINING BIOPOLYMER ELEMENTS WITH SYNTHETIC POLYMERS INTO A SINGLE MACROMOLECULAR HYBRID CONJUGATE IS AN
INTERESTING STRATEGY FOR SYNERGETICALLY MERGING THE PROPERTIES OF THE INDIVIDUAL COMPONENTS AND OVERCOMING
SOME OF THEIR LIMITATIONS. PEPTIDE-BASED HYBRID COPOLYMERS FIND APPLICATIONS IN VARIOUS FIELDS INCLUDING TISSUE
ENGINEERING AND SMART DRUG OR GENE DELIVERY SYSTEMS.

HEREIN WE PRESENT THE CONTROLLED SYNTHESIS OF PEPTIDE-BASED THERMALLY SENSITIVE HYBRID
COPOLYMERS THAT ARE ABLE TO CONDENSE DNA INTO STABLE NANOSIZED AGGREGATES (POLYPLEXES)

|| Controlled ammonium-mediated ring-opening polymerization of Z-L-lysine N-carboxyanhydride (ZLLys-NCA) |
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|II DNA complexation — formation of stable polyelectrolyte complexes (polyplexes)
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« Slable (more than 8 months) nanosized {d~30 nm) polyplexes with posilive suiface charge

=32 mV, formed at =10:1.
1£=32 mV) were fo [NILFD + Tha ability of the hybrid copolymer to

condense DNA was evaluated.

Viabliity of HepG2 celis as a function of copolymer ((PNIPAm-g-PEO)-b-PLLys) and polypl
(N/P=10:1) concentration determined by MTT assay (24 h of incubation at 37°C)

10 [T

| I I I 100 1 1 L 1

conbds 10 conrols 10 5 25 1 05

‘Copatymer concentration [lgmi] | Paiyplex i)

CONCLUSIONS

> Hybnd oopolymers with thermally sensitive and
ts were h 1 and ct

» Ophmal conditions fur DNA condensation into stable
were found.

# There is no apparent cytotoxic effect of the hybrid
copolymer and the polyplex on HepG2 cells.
= Overall results indi that the polypl can be further,

d for pot 1i PI

& 2

3

Coll vinbility [% of cantro]
Gl iability [% of cortra]
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Abstract: A core-shell type star-shaped polymer was thoroughly characterized and

evaluated as nanccarrier of cisplatin. The macromaolecule is built up of

hyperbranched hydrophobic polystyrene core and hydrophilic shell of polyacrylic acid arms. This carrier was characterized zpplying both conventionzl and Diffusion
Ordered NMR Spectroscopy (DOSY), IR-spectroscopy and anzlytical centrofugation. The macromalecules were loaded with cisplatin via ligand exchange reaction
between carboxylate and chloride ligands. The Ioaded polymer particles were visualized by AFM. Drug loading and release were followed by AAS and ICP-AES. The
conjugates were less toxic than cisplatin, displayed sustained drug release and revealed potential as antitumor therapeutic system.

Characterization of star polymers

The core-shell type polymers were obtained through acidic hydrolysis of the linear poly(tert-butyl acrylate) arms of the precursars to polyacids thus yielding polymers
with branched hydrophobic interior and hydrophilic multifunctional shell from poly(acrylic acid) chains [1, 2]. They are assigned as PS , PA,

kr PS_ PA, 36 D=13240" mis, R=128nm
PS...PA. 68 D=123<10"" m¥s, R=140nm

b star polymer
Figure 1. 'H NMR spectrum (a) and the DOSY spectrum (b) of the
PS5, PA, 55 slar polymer al 283 Kand pH =9,

The star copolymers were loaded with cisplatin by mixing of the

Figure Z. IR-specrium of the PS, PA,_ 58

Figure 3. Data from i
performed for PS PA, 43 Method of data processing:
Seaimentation Time Denvative, C = 2mgimi; T = 20007
w = 20 000 rpm.

Loading of star polymers with cisplatin

aqueous copolymer solution with the drug followed by dialysis in

Table 1. Data about the star copotymer loading with cisplatin in an agueous soktion at a drug concentration of
2 mgimi, temperature 22 “C, pH 9 and incubation time 24 h.

order to remove the unbound cisplatin.

Drug mass fraction in

Sample Feeding mclar raho Loadlng;ﬂ'lclenr.y the loaded particles
k)
N PS.PAun38 3 80 45
e PS.oePAxn58 3 84 46
Figure 4. Schematic presentation of the possible weys of cisplalin binding to the star polymers. Release of platinum(ll) complexes in physiological saline
Spherical in shape ] -E_ : s = °
particles were observed for & = s
the conjugates. Their S § = .
diameters vary in the range T » - -
from 17 nm to 23 nm. Py
— o

Figure. 5. AFM image of PS__ PA__58-Ft conjugate on mica surface.

5 2 40 03 8 100 10 e G WO X0

Time, &

Analytical methods for determination of Pt(ll) conjugated to a polyacrylate chain or in presence of PBS and 0.14 M NaCl

Table 2. Slopes of curves for Pt — flame atomi Table 4. C ey 1Py d via AAS and [CP-AES
spectrometry
Motod Flamo atomic absormbon Sample Electrothermical atomic Inductive coupled plasma
i spectrometry absorption spectrometry BROMIC SMISSIoN Spectrometry
e b 0.0006£0.0001 S "“f““E" '""iﬂ“si
I Bucry D/000320.,0001 ) 2‘;-3 22 E z:-g 22
i 5 000220 0001 S * -
Tom Samgs 3 0742005 0752004
H Table 3. Slopes of curves for Pt atomic
H L Tabla 5. Slopes of for PR for waler and in the presance of polymar
aan Method Electrothermical atomic £l
=T} ) = [ absorblion Method 203, nm £14. nm
Tamp— ™ TR0 03 [ 116201 1057
b 115201 1038
. Dart 0682004 s0:1) ; *8
Figure 6. Atomization curves for Ptagueous standards and o By 118201 106£3
for sample in phosphate buffered saline. [ 054:005

Cytotoxicity

Table 6. IC50 values for the froe cisolatin and &% polymer comjugates.

In order to evaluate whether cisplatin loaded into the designed nano-carriers exerts cytotoxic effects we
carried out an in vitro cell viability study, uslng a panel of four human tumor cell lines, representative for
of c:splatm in the polymeric nano-

some clinically important types of neof Thei
carriers results in a shift of the dose response curves to higher ¢

increase of the |C50 values. This could be ascribed to the fact that |t is the free drug which interacts with
y of Ioaded cisplatin & expected and

DNA to trigger cell death, and hence the i lower cy
is consistent with the sustained manner of drug release.

Conclusions

A new core-shell nanocarrier with star geometry was designed as a delivery system of|
cisplatin. DOSY NMR spectroscopy and analytical centrifugation were used to determine
important star polymer characteristics such as molecular mass, diffusion and
sedimentation coefficient and hydrodynamic radius. A high drug payload was achieved
and sustained release of the agent was observed AAS and ICP-AES were used as
reliable methods for quantitative determination of Pt{ll) bound to the polymer or in
presence of PBS saline. The complex analytical characterization of the nanosized
cisplatin conjugate reveals it as a promising therapeutic system.

1Csaliumel)
Celline Cisplann PlcasPham58-Pt | FSeaePhum3s-Ft
T2h 86 h TZh 86 h T2h 96 h
. 5
Iy with an MDA-ME-. 23 92 48 22000 1072 22000 1452
K-56.0 we 32 1483 692 1854 19
HL-60¢ 73 34 940 533 | 1452 804
HUT.78¢ 41 203 497 209 T2 234
“Breast cancer (ER-megative); “Chronic myelaid leukemia; “Acute promyelocyte leukemia;
“T-cell ymphoma
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NEW SYNTHESIS OF FUNCTIONAL COPOLYMERS, CONTAINING STABLE TEMPO RADICALS
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INTRODUCTION

st Republik

Soennd melhod.

The cetabilished mtitmour ibilizimg effects of the nimoxilic radicals, and alss their [ow toxicity gives us the grounds o ealit  Novimyipyrrolidane (VE) is o interesting monomer that has been wsed in the synthesis of famctionalized copolymer with medico-bislogical properties
them in their molecube of the citoye grovps [1]. The mvailability of the nisronilic radicals im the malecule of the sevly Bemed compowsds [ 14,15]
dischowe provide ites for solving many bomabeculur i bioph d problems by usimg ESE. netbod and abso fr making . . -
phmeweusical spplications [ 1-5]. As ustable als (12,66 b fine L-ony1) s widely used as a rucal trap, md alem 17 18 work TEMPO-furctionalined copolymers of N-vingipy vt pregared throngh reactions batumsn d-aming-1,2.6 S-detrametlyipiperidine
o wstructern! probee for bickgical ey stenss in conjugtion, us = ressess i organic sythesis, sd polymer cemistry [1,3,6-3). EME) or A-TEMPO ¥ o L
Amino-, hydroxy-, und propurgilunies derivativis of TEMPO are o grea imtercet [4.5.5). In our scarch for novel, lew-tosic coll- CHy CHjy
peastrable mnd newroprotoctive amticidents [4]. The novel clas of N-propargilmsing sitraxidss may have petcesinl implication ! A-TEMPC
_|for the experimentnl therapies of Prkiseon disease [5]. The snachere of 4-mming-2,2,6,6-tetrmmethylpiperidne: o [A- nHzC=CH + nHyC—C ——  H& CH—CHyC— —————
TEMPO) is exnmised in details 9] | (!.:-0 | c=0 =HCI
“The fiumcisomal copalymers show a bread samge of holagical sctmvities. The kmsd Trthylacrylse acid) show T ; =
Tow sty meed s ek il wwrative slicty oo Lewis Luing carciiromn ad $180 [10] cL Lk cL CHy
The hmlymd form of the copalymers of diviny] ether with maleic asbydride (DIVEMA or Pyroab shows various biclogicsl activities such as — = —HyG-CH—CHyC
interfiron induction, ativical md anfitimor activity as well as immunosimulating effects [1]. Moech reported in [12.15] of neccarzinnstatin ]
SMANCS Lipiods] (1. digs) on the base of polyl syrenc-co-makeic acid), Formilaticn based on S, have shows to be cffective beth as M. C=0
daagnadse toal sl e therapirstac nae i temore. The free nitros e radicals SRTEMPO show sstfumer aetrvity [ 1] Their toedty and { C=0
ecivemirs deprid om 1w sebsatibans T Tn this work s bo obbein saed baruclorior of sew walw sobeble copalymins, s & mucromeobreular R CIH-! CHy Ha0,ICH,OH ' NH
whediimmat In TEMPO, NHaC~CH + NHC—C »HG CH—CHy- G ————— |
Releremces: | | T
||| 2 Rajkov, E. Ragova, V. Ciodieva, Spin labebes antitomour activity compounds, RIE “Litera”, § C=0 |
2 Ragkov, K, Vanulev, meova, A, Lyspova, A Alexiev, O, Petrov, Pharssuse, 2008, "
1L A Goinger, . 1. Zubarev, 0 eede, ) Cherm . Perkin Trams, 1997, 2 2167-2171. NH P Vi
[4). B Uddassim, J. Haskel, A Sesmuni, GUT 1998, 42: 623627 | 1
[5). A Coclmm. J. Scolimoveki. L Gebicka, D. Metodievi, Pol 1. Plarumcol. 2003, 55 359-100, o

8 M Kaneanovekii, Zul Ohshth }ZJ'im 1960, 30, 1361-1363,
wamagnetiki (Rus), Nauka, M. (2000),
306312
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2007,
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EXPERIMENTAL REZULTS AND DISCUSION:
Synthesis and me dificat on of fanctloml copolymers of Maleie ankydride

&) withel & - Nevimdpirrok
1y radicl initiased copoh i

“The alternating multifuncrosal copalymers of maleic ashydride {
(AA), vin] biathy] esber (VBIE), styvene (Sth e viny] acetule [VA) 12 were prep

(VE), merylic acid
in solution at 60 4C:

nH,C=CH + nHC-CH = —H,C—CH HC—CH
¢ \ | 1]
R 0=C.__ C=0 R O=C__ C=0
o
15
The experimental results summarized in Table |
Tabr. 1. Copelymeridion of ele o souers with Malvie ke in
yeu|  foresssinen]
= 5
¥ 4 amine 2266 " 1 ol (A 'I'Em

o the aolution of 1,5 4-amino- 2366 terumethy pipeidine 2
m the renction mivture was nperated with {40kHz) for abon

¥ i 20ml methanole in flask vns ndded 10wl 30% H,0, of room temperasere.
maximuss time 30 mmin

9

malble le 4:1) and immovable phase slicagel. After that the

The functional copolymer poby(N-vinyipyrrolidone-co-mabacryloil chloride) ware prepared ot in solution (THF. DCE. Clf). presosd ATEN as an
initiator af G,

The functional copobymer p thesired 1
initistar at €00 The results in Table 2 ibow tha the nature of sohvet act anrk copolymer i

Tabde2 Cop

ATUE, DUE, Cif), presend AN as an
mass of

-

VP (M) wits MAC
0T, 6

Sabvent | Yield
%
THF | 8218 6.0
DCE | 8.3 647 49,5 | 303 0.0
CIf 79,7 |71 381 | ALY | 047

The copolymerization VP with MAC were avestigaded ol varying monomer feed composition M, M, from 80:20 mol¥s to 2080 mcPs, in THF.
Experamental data prosented in Flig |

1.0@
!
ME i /
PO jmee
Vet
-~
{
i
©.08 } |
100
food CaZ)
Fig 1. fape tior (P ws » Banction of monormer fee: ticn (M) For the copaljmarization o1 B vy lppmrolidans (M)
wth metracry ) & THF

The monomer 2,2,6,6-tetrameshylpiperidime-d-ylmetbucrylmmide [TMA) was prepured fom soluiion of d-mmino-2,2.6,6-4tmmethylpiperidine {A-

he rotational

Yookt 82, e CH N0 %N=16,24; (Cale, 16,36%).

4 amine 1266 Lot
Wew fametional copolymers, containing rable mirovide radical vwors prepare d by the polymeranalogos rencsons of the copalymers -5 with A-
TEMEC in UMY at 80

HC CHp Ho-CH— *
k 0=C___c-0
o

= —HC—CH

NH;
| R

Where: $-poby(VP-co-MATEMPOK, T-poly{ Ad-co- MATEMPO L. $-poly{ VBE-<o- MATEMPOK, $-poly( R-co-MATEMPOY. 18-poly{VA-co-
MATEMPO)

The strecture ssd compos ivm of the obtsined Ma-copolymers 1-5 were deermined by NMB ad FI-R spectroscop. I specira of the Ma-
copulymers shows chanctorntic b 1540 mad 1778 cur{y AL 2

bimds e completely displeaced and im [ specira shows sireiching bands abowt 16401680 ¢ {v,,.., Amide 1), and 1712 cm* [, CO0
alvo b 1340 20d 1190 cm* (N-0 1

TEMPO), methacry boike hloride im bokeene and ori vty Tanine {TEA § ander an sitrogen stmosphere with sagnetic stiming. The monomer was ivolsed as o
white cryveady, Yield: 82%. C H, N 0. N=12,38% (ede. 124%),

New wiser soluble cop of W
{TM A} using ATHN ns an rodical initissor i ethanole nt w c

[

T Taeiatac

Gtstmmeth ipipeniine.

FIQE EER 280Im oF 18 poly(nmplgamel: done o TPl

7l methecrplabe)

The arecrre of monomer asd copolymer were detormined by the FT-IR and ESR For the modificati op the
anhydride bands (1778 and 1840kar' | are competely displeced. The ipical triplet signals in the ESR spectrn (Fig 2} koo band sbowt 1340 md
1150enr ! {stretehimg N0 ) in FI-IE specten of the obtamed copolymers i & prood for stable TEMPO rachieals in the s
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Poly(oxyethylene aminophosphonate)s
as polymer drug carriers

lvank
Institute of Polymers, Bulgarian Academy of Sciences, Sofia 1113, Bulgaria

INTRODUCTION

The development of new effective polymeric systems for the treatment of different diseases, including cancer, diabetes, ischemia, severe combined

immunodeficiency, neurodegenerative, offers enormous possibilities to the advanced pharmaceutical technology [1-5]. The polymer-drug conjugates have much
potential to improve the therapy of variety human pathologies, solving major problems in medicine, such as the toxic effects of the drugs and the duration of drug
action.
A great deal of attention and research efforts are being concentrated on the synthesis of diverse biodegradable polymers and on the investigations of their viability as
drug carriers in the design of these new types of therapeutics [6]. Among the numerous macromolecular systems studied for drug delivery purposes, the polymers with
phosphorus ester (C-O-P-0-C) repeating units in the backbone occupy a particularly important place, because they can degrade into biocompatible and non-toxic
components under physiological conditions. These pelymers possess reactive functional groups in their backbone, which allows for conjugation of bioactive molecules
to the chains and gives much opportunities for the preparation of new drug delivery systems with improved therapeutic indexes. On the basis of polyjoxyethylene H-
phosphonate)s we synthesized poly{oxyethylene aminophosphonete)s — alternating copelymers built only of aminophosphonate units with potential biological activity
and non-toxic poly{ethylene ghycol) links.

The immobilization of aminophosphonates to biodegradable polymer carriers like poly{oxyethylene H-phosphonate)s appears a promising approach in the design of
new polymer drug carriers, as well of new polymers with own activity.

Chemistry " L U o Possible Application
. ) i

i i i
€H30 —J«[o(cu_.cu_o;:—li O(CH;EH;0)—P —0H __JL
) A e '

1,2

| . i
Y 7 " ® I .. — — .
-
1 R g—u—@—cu - ¢
- - , . Jn
J . & =
34 . aminophosphonate
B attachment
i i f : ' '
CH-.0 —FP |—u. HCH,0); | ]u[cu:cu:o;,—p—uH -5 . | [P S e = .
Lok Laa ¢
RCHNH RCHNH RCHNH 5.8 &1 - L . Jn
f"J & L
] £ \j =
- | bic-degradation of aminophosphonate
Hy CH cH: = - }lf'_ :r'_'ll-;:_\;\r osphonate release
units
- ©
— ol
X=4 (FEG 200):1,X= 13 (PEG 600): 2 i o .

R={EH )_»@ t3,5(X=4),8(X=13)
Figure 1. CH COSY diagram of coly(oxyethylene
ﬂ_ aminophcsphonate) 5 in COC,
R= c4, TiX=4), B (X=13)
o~

Scheme 1. Synthesis of poly(oxyethylene aminophosphonate)s 3-8,

Pharmacology Conclusion
The compounds were tested for cytotoxicity in a Novel poly( e — honatels 5-8 thesized via addition of
panel of human tumor cell lines, representative for 0,“ T . A g Were sy viaa ten
. N P poly{onyethy H P J5 1 and 2 to the Schiff bases N-{4-
- some clinically important types of neof Airmadis el P fine 3 and N
diseases, namely HL-80 (acute promyelocyte ! ’ "
leukemia), its multidrug resistant sub-line HL- The polymers 5-8 obtained on the basis of blodegradable pelymer carriers 1 and 2
60/DOX (characterized by overexpression of MRP-1 consist only of phosy (active } and nen-toxic poly(ethylene
efflux pump), LAMA-84 and K-562 (chronic myeloid glycol) units.
leukemias). The cells were exposed to serial
- dilutions of the tested compounds for 72 h and The polymers §-8 have coordination centres in their repeating units and can be used as
) thereafter their viability was assessed using the new biodeg poly riers for physical i bilization of bicacti
MTT-dye reduction assay. The clinically used substances.
antineoplastic drug latin was used as reference
eytotoxic agent. Compounds 6-8 caused prominent cytotoxic effects with low micromolar IC,, values.
Table 1. Cytotoxic effects of the paly(oxyethylene aminophosphonate)s The N ylidene-p-taluic Schiff base with longer (14 units) PEO moiety abundant
5-8 vs. the clinically applied antineoplastic drug cisplatin, as assessed in B were identified as sturtucral p quisites affording ior activity, while the
by the MTT-dye reduction assay after 72 h continuous exposure bearing N-{4-dimethy Y o was g y less

active than 8.

Compounds Coy (umol/L) In spite of the Schiff base fragment however, in all sub series of compounds the
HL-60/Dox  LAMA-84 K-562 reduction of the length of the PEO miety from 13 to 4 units was consistent with
= 40M1. {} = 4L = 400, 0 significant reducitpen In relative potency and In case of § with dramatic loss of activity.
27.2 17.2 14. 9
= The d cytotoxicity of P ds &-8, similar or comparable to that of the
0.4 14. 0 15. findi d d
drug gs give us reason to the | P

14. 4 12.3 13. as a novel class olramlnophosphonale-based

cylotoxic agents.

Cisplatin 3 14. 5 18.2 25.
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Double Networks of Poly(2-Acrylamido-2-Methyl-1-Propanesulfonic Acid)-
Polyacrylamide as Templates for Calcium Phosphates Crystallization
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' Laboratory on Structure and Properties of Polymers, Faculty of Chemistry, University of Sofia, Bulgaria. e-mail: krisi_6@abv.bg
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INTRODUCTION AIM

Double networks (DN) are a specific type ol inierpenetrating polymer In the present study we aim to explore the specific DN siructure in order
networks which hydrogels have very good mechanical performance [1]. to induce controlled crvstallization of calcium phosphates. To this
Recently, we have observed a nano-domain phase-separated morphology of purpose we have synthesized and characterized poly(2-acrylamido-2-
DN made by polyacrylamide and polysulfobetaine [2]. This specific structure methyl-1-propanesulfonic acid) (PAMPS) - polyacrylamide (PAAm)
along with the chemical bonding between two components [3] was proposed as [DNs with different molar ratios between the two components and
the reason for the unusual mechanical properties of DNs films and hydrogels.  performed in sifu calcium phosphates crystallization.

EXPERIMENTAL PART Synthesis: The first step is prepfa\ring of PAMPS network by usin_g as uross—l.inking DN CHARACTERIZATION
Synthesis of DN agent N, N'-methylenbisacrylamide (MBAA) and K.5,04 (potassium persulfate) as .
e 0l an initiator. Polymerization took place at 60°C for 6h. The second step is swelling Microhardness of dry DNs
1M AMPS, of the PAMPS network intf} the precursor solution for the second nclwnrkoc)‘f Sample MH
4 mol. % MBAA, ]I:';:JA{: fpr il_ h.t }?ﬁer swelling thle gb_talll;_ec:_lrll_v:koge'] w:s }:eatedl\f-::r 6h at 60 :.J [MPa]
0‘] mo] %Kﬁs 0 tained 1n 15 Way was washed in dushillate waler Tor week fo remove the
— residual chemicals. PAMPS 112.2 41,3
The microhardness of the PAMPS/IM PAAm (1:10) | 256 = 37
Swelling i DNs increases as the PAAm
N W 3& m CHs content increases. Thisis | PAMPS/2M PAAm (1:10) 301 + 40
0 11' ZN:’ %M%m o " a most probably due 1o the
o A | increased network density, | PAMPS/3M PAAm (1:10) 347 +25
-1 Mo 2908 o NH> © N L, ﬁ or proved by the de ing of Ve ST
Polvacrylamide  Poly(2-acrylamido-2-methyl pfopane the swelling ratio.
DN (PAAM) sulfonic acid (PAMPS) The elastic modulus of the DN's hydrogels increases as the PAAm
content increases. This coincides with the trend observed for the
CALCIUM PHOSPHATES CHARACTERIZATION microhardness of dry samples.
IR Spectroscopy of calcium phosphates crystallized on: DNs hydrogels properties
gl — - - - | Elastic Modulus [MPa]
= ™ FTTTT, e Swelli
-1 BN LT AT ) ‘\“: ok ‘i";"T“ h Sample v::“:]ng Ball 1 Ball 2
i i ; . T (small) |(medium)
1 ; _ . PAMPS/IM PAAm (1:10) 23 £ 1.9 1.8 4
1 U | PAMPS/2M PAAm (1:10) | 20 £2.7 1.9 5
If PAMPS/3M PAAm (1:10)| 9% 1.6 5.6 17
| ! 1
) = T PAMPS/2M PAAmM (1:4) 7117 1.7 4.5
e T = S PAMPS/3M PAAm (1:4) 80 2.8 5
PAMPS PAMPS/ZM PAAm (1:10)
: S — 1 — : : I — PAAM 34+13 0.63 1.6
NPT BMEY "L Yﬁ_/-:“ “Wﬁf{ﬁ""“: PAMPS 104 -
1 .i"l"‘-- - | /. RN SEM pictures show a phase-separated structure with PAAm
| LR & domains (white) dispersed into PAMPS. The higher the PAAm
vl I E 0] content, the number of PAAm domains is higher and their size is
W \l ller. Besides these domains are better dispersed.
! i Scanning Electron Microscopy

PAMPS/IM PAAm (1: 10)

The increase in PAMPS content results into increasing of the formed hydroxyapatite (HA). On the
surface of the neat PAMPS, HA occurs which upon “dissolution” of PAMPS with PAAm
transforms to amorphous calcium phosphate (ACP). Thus, on the surface of the PAMPS/3M
PAAm (1:10) only ACP is formed. The transformation of HA to ACP with increasing the PAAm
content is confirmed by the appearance of a shoulder in the bands characteristic for TR spectra of
HA (band in the interval 900 - 1200 cm). Similar conclusion could be drawn for the DN samples
with less excess of PAAm (1:4), IR spectra not shown here.

CONCLUSIONS

In this study, PAMPS-PAAmM DNs were used as templates for calcium phosphates crvstallization.
DNs were characterized in terms of their mechanical propertics in dry (microhardness) as well in
swollen state (elastic modulus). The morphology, revealed by SEM, shows phase separation with
small inclusions of PAAm into PAMPS matrix, the ber of these domains ing ing with
increasing PAAm content, while at the same time (heir size decreased. The crystallization of caleium
phosphates took place on the surface of the DINs. the formation of HA was dependent on the DN
composition. The increasing of PAMPS content resulted into ACP — TTA transition,

PAMPS/3M PAAmM (1:4)
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Materials and Methods

Materials studied three bypes 9" PRI-based membranes

(@ fitms}

% Won-maods fied PBI-membrane (FBI-0}

% Modifisd BB -membrane with 10 % hydroxyalRyl groups
(PBI-10}

L Modified PRI -membrane with 40 % hydreoyalkyl groups
(@BI10}

Methods applied” gamma-irradiation in i, at dose rate 5.5 kGy/'fe
doses — 264 and 150 kGiy

Objectives:
al tate irradiali

[ S &
conditions

erus-finking of the fn

Results and Discussion

Solubifity test: sofubility of the membranes in dimstiyla ide
(DMAR )~ meﬁmunmmmem:s
insolible

Nom-irradiated samples dissofve completely in DMAA at room
shakyng
S for 10 min

% Modified membranes (TB1-10 and TBI-10) dissolve completely
ene Wit hicnat shaking for 3 days

% @BI-0 dissok spletely at T, by

The solubihity of the iradiated samples (Table 1 o Table 2)
considerably differs from the solubifity of the non-irradiaied
samples; only PBI-10, irradiated at 264 £Gy, dissofes afmast
completely for 3 days at T, The rest of the samples irradiated
exfiut different solubifity befiavior
s PBI-0, irradiated at 264 KGy:
= parvially dissolces for 6 days
= gel fraction - about 1 wt. %
%y @RI, sradiated at 450 KGy:
= the membrane starts tospht into two thin sheets after 2 fours
in the solvent;
= after one mont f the membrane s still not fully dissolved
S PBI-40), iradiated at 264 kGy: after one month in the sofvent
the mem brans Ras rendired several dearfy visibls flocks
L PRI, radiated at 450 kGy: after two days in the sobvent
the membrane disintegrates to fine fTocks, which are still visible
after one month
% @BI-10, iradiated at 450 KGy: afier two days n the sofvent
thie mem brane splits tnto two Lhin sheets, which are still visible
afier one montf
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o
Table 2 Solulifity test for PRI-based membranes,

Scheme 1. Modification with glycidol

g =t

wrradiated at 450 KGy
Iieatment in
Table 1, Solubility test for FBI-based membranes, sofvent, PBL0 D30 SBL40
rradiated at 264 Gy [harars/eliys]
Treatment tn - »f&
sofvent, PBIQ PBI-10 EBI-10 o/ g '
[lowsrs/days| (sl salieile)
a - - ©
Spliting
- 000
- @0 ®
Sphtting
i i Q . 0
313 336,14 o . .
S04/21 504/21 @ O .
TEES33 720,30 Q . O
Conchusions

“Re treatment of PEI-based membranes (191-0, PBI- 10 and FB1-10) with gamma-rays resulls in
considerably changes in Uiir solubility properties which strongly suggests partial cross-finking.

Sy PBI-0, irradiated at 264 KRGy only about 1wl %insolubly fraction

S PBI-40, yradiated at 264 KGy: after sradiation Lfie membrane is partialfy soluble.

5 Pp1-based mem branes (P1-0, FBI-10 and PBR1-40), srradiated at 450 ki'y: all samples exthifit

iderable insoluble fractions afier i the sofiwns for mors shan one month
O A sl s A B ot g i e e wess
sofuble in DMAA
Future work,

% frradiating samples at Figher dises (up to 1000 ki7y) and studying the changes induced in the membranes.
% Studying the mechianical properties (elastic modids, tensile st at break,
the membranes treated

TR DA T

Y- e
¥ ]

Acknowledgentent: ®art of this study fas been performed in thie frame of the project FEMIOYDROGEN funded by the
Natimal Science (Grant 02/68 20091

Comlact infonmatio

emal mutanevadgmail com, tel:




Brazapckg axgdemus wa

Jh.?_‘n'i\:h’ﬂ'!(‘

BBbJII'APCKA AKAJJEMUSA HA HAYKUTE
HHCTUTYT 10 NIOJIUMEPHU

Effect of the chain architecture upon spontaneous
multilayer

formation at the air/water interface in polyamine/SDS
{IVERSITY OF mixtures

OXFORD

S. Halacheva, J. Penfold and R. K. Thomas

I. Introduction

Recent neutron reflectivity (NR) and surface tension (ST studies!™ from mixtures of sodium dodecy] sulfate (3D8) and commercially available, high molecular
weight, linear and branched polyamines (LPEI and bPEI, respectively) have revealed strong correlations between the multilayer (ML) formation at the air/water
interface and a range of experimental parameters, including SDS concentration. solution pH, polymer architecture and polymer molecular weight (MW). It was
demonstrated®l that small olignamines are also able to induce the formation of multilayer structures at the air/water interface under similar conditions to the PEL'SDS
systems. In order to control the extent of the polymer/surfactant interaction and to tune the adsorption behaviour, a detailed understanding of the physicochemical
properties of the ML structures and the conditions necessary tor their formation 15 essential.

II. The System

NH2
Surfactant Polyamines H
N HaNJ -~ W H
S & ® z “NT
/‘\/\/\/‘\/\/\0 O Na f’ H'z NH,
Sodium Dodecyl Sulfate (SDS) Linear Octamine (LPElg) Branched Octamine (bPElg)
I1I. Surface Tension
25E-4MLPEI - . - "
For the bPEl, ST data are broadly ] an adaa a 2SEAEPEL o "1 SESMLPEL, -, Ll "1 SE-3MbPE,
L - n s s [T . w o120 magL
similar to thase  reported  for by, . . L
commercially available pentamine/SDS Y . : * .. ‘c“

and hexamine/SD8 mixtures 1]
The ST data at pH 3 for LPEl; was
described in terms of competition

Surfaca tansion, [mi.m" ")

between bulk and interface polvmer/SDS LT (LKL £
complexation
7 .o Monolayer structure
I'V. Neutron Refl eCtlvlty of bPELY/SDS at the Multilayer structure
Monolayer characterisation air-water interface

Evolution of the surface structure for LPELYSDS/nrw mixtures

o 0.5mM bPEI, 0.25mM dSDS, pH1 PH -'r'.

) sH3 . pHT . pH 1T
ng 1o, B 0.5MM LPEI, 0.25mM dS0S, pHI
J] o .
>
z, z, £
! [ Monolayers ] £ Menolayers LY Monolayers .%n—.\
En—--\
® : ® H H

HoEL N

Wavevector transfer, QA7)

Monolayer thickness: 18-22 A

Evolution of the surface structure for BPEL/SDS/nrw mixtures

*  Area per molecule, (A): 32-64 A*

pH?

w AFHE o ApHT o gpHIR Number of layers: ~ 40

Multilayes - '-.I Mongayers N R
- Multilayers are most favoured *  Bilayer thickness: ~ 39 A
at pll 7 amd when the
architecture is branched rather \,““__' *  Thicker initial
than linear : — - TR Layer for DPEL
Wavevector transfer, (A1)

V. Conclusions

+ Significant enhancement of the SD8 adsorbed at the interface was ohserved, down to very low 8DS concentr:
* The optimal conditions for multilayer formation in the bPEI/SDS and LPEL/SDS systems have been established

* bPEl, formed multilayer structures at high solution pH values, where the [amine]:[SDS] ratio was greater than one

+ Multilayer formation is both more extensive for the branched polvamines and oceurs over a much wider pH and concentration range

ions, with both LPEI; and bPEI
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$PCR

This work describes the synthesis of paly(Z-ethyl-2-ovazoline)s end-capped by an a-allyl and a w-hydroey greun and firther palymer chain functionalizatian/extension
frough subsequent thicl-ene click reactions.
For the first time. highly ireactive allyl bromide was applied as'a functional Initiator of -the catianic ring-ope palymerization (CROF) of Z-ethyl-Z-oxazoline. The
polymerization kinetic in thermal and microwaye teating conditions ware studied by size exclusion chromat ufla“h\' (SEC) and *H NMR =pectrescopy. It has been she
that bath +I'ler‘mal and microwave-assisted pohmP zatien :r‘oduced polv'E«e -E-Ex:zollnz)a of pre-cetermined melecular weight and low pelydisbersity, typically
5. h 2ntioral thermal polymerization which taok more than
I TOF
s with a-methoxy pro-poly(ethyiens
nd-group Tre tained results confirmed a
dical thi

RESULTS and DISCUTION
Conventional CROP of 2-ethyl- . o _ CROP of 2-ethyl-2-oxazoline

2-oxazoline in acetonitrile o ) i under microwave irradiation in
l - i o 3 ) acetonitrile

Fig. 1 Laft: First-order kinetic plat. Right: M, and M/M, value
eomvergian plot For the bdnetic sereening, determined by MW and
2 :

Teble | Kinetic date for CROP of Z-ethyk2-comzaline with differeat ratias
of the reogents

PE#Ox 10
M = 15E% gimol
PO 1TF
FETOx 1
FETORE
PETONS
PEIOR
FEYONS

ls Nl Iﬂ 'T b o

E:
FE1Ox 9
PEYOx 10

" Thiol-ene click reactions Thioglyeolic acid MPED-SH MPEO-b-PELOX st
Or\/\fINA.l-rou nn"‘v““ v:m H,O \ONM |

Lfn n‘""_"_‘\“f_"'_‘
T "‘x/‘\nu {"\.—ll}e/\“/?\,s\/\{"x/‘t?o,ﬂ JELC R - i~
Ny Photoinitioator letomtmmr T Y
oy Hg b I
-],\‘\,‘1,.}4,- ety T HE MBS L BH e
T ' lY [ - i R v =
. R B e Y ) g Ay Wee B0 MM o0 KM 10
1 ¥ L 5 SN f“f\- Mas L1505 Wavesunker, om’
.4 Comt e - S ™

Fig 7 FTIR spectra of MPEQ,

WPED-5H ond MPEO-b-
PE1Ox

O I M T N T M T

The financial support
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In thiz study, the succesaful opplication of highly reactive allyl bromide as an mitiater of tha CROP of 2-ethyl-2-oxazoling 1z described. In order to prove the kigh activity of

we utilized both " CRO ¥ . ave oss=ted one, The obtained re: learly ehowe
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Synthesis of poly(vinyl alcohol) graft copolymers containing quaternized
ammonium monomer units: Atom Transfer Radical Polymerization

versus Ceric Ion Mediated Polymerization

_ Snezhana Todorova, Darinka Christova
Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., Bl. 103A, 1113 Sofia, Bulgaria

Introduction

the cationic polymeric qus

ol L, namely graft copolymers of poly(vinyl alcohol) (PVA) ¢ ining per
side chains. PVA Ims been chosen for its hydrophilicity and excellent film-forming and mechanical properties.
ed Tor a variety or biomedical applications such as implants and devices, coatings, pharmaceutical products, ete. It is the only
pnlywnyl type ﬁynlhetuc pnl) mer confirmed to be biodegradable and its water solubility imply the advantages of easier degradation and elimination. Series of
poly(vinyl alcohol) copolymers with grafted poly[2-(methacryloyloxy)ethyl]-trimethylammonium chloride side chains have been obtained by applying the Ceric
Ton Mediated Polymerization (CIMP) method. The advantages of this grafting reaction are mild reaction conditions and ecologically preferable aqueous

reaction media

The development of controlled polymerization techniques during the last decades has made it possible to obtain various well defined polymer structures, such
as block, multiblock, graft, etc. Atom Transfer Radical Polymerization (ATRP) can be conducted in a range of solvents, such as toluene, ethyl acetate, acetone,
methanol, water and supercritical carbon dioxide. Aqueous ATRP has received significant attention, due to increased environmental concern and also the

perspectives for diverse biomedical applications of the hydrophilic polymers obtained.

Objectives . . - . . . .
) The aim of this wark is te explore the agueons Atom Transfer Radical Polymerization technique for confrolled grafting
af the charged cationic monomer [2-(methacryvloyloxy)ethylf-trimethy lammoninm chloride on poly (vinyl alcohol) and

to compare the copolyelectrolytes thus obtained with those synthesized through Ceric fon Mediated Polymerization

Results and discussions Synthesis of PVA macroinitiator

General scheme of grafting charged monomer [2-{methacryloyloxy)ethyl] . . ) .
trimethylammonium chloride (Q6) onto PVA by ATRP The I'lrs! ?lep of synthesis of c?polyele'ctrolgtte by ATRP was r,n obtained Fhe
- macroinitiator  [1] by reacting PVA with 2-bromopropionyl bromide
\‘://o according to the General scheme.
e u,c/ “Er o m - ‘w‘,h_z‘_:_‘m ) L The extend ol OH-groups
o S EHy | i ) substitution with 2-bromopropionyl
oH DALA, EigN Jn( 0, /o ‘ bromide was estimated by "H NMR.
N Base on the integrated spectrum of
‘L il [=+ the macroinitiator (PVA_Br) the
ml.—l:-c-o-c—c-&-ug, N:E/ “ar b degree  of  modification  was
H;
" . !! ¥ ¥y €1 calculated to 20 mol %.
SANCH, e Cy b € —CH L\J W
L' Hy J. Cu (1) Br, bpy Hy
fo Ha0), 24h . L' —
e B0 35 SN 434X 1 A0 1% 360 i@ 1 0%
=0
"’c/ \h : :m, ATRP grafting of Q6 onto PVA
o . ‘Iﬂw In the second stage, Q6 was grafted onto PVA_Br by using Cu(I)Br as catalyst
1} " T " . = =
et 0Ny and 2,2°-bipyridine (bpy) as ligand in aqueous media. Series of grafted
1T et Lﬁ polyelectrolytes of different composition have been synthesized by varying the
— reagents’ ratio [ Table 1].
! e
Table 1 it !'-n,-fg' it
Code | € © ation | Keagents' molar ratioin | *Copolymer o
of PVA of (6, Wthe rem:ﬁz:n Tl;mrt‘. com pjnrs‘lflnn, J_=,°
g A:Q6:CulbBr:bey | QuEVA T — The copolymers
PVA_QS, 12 75 30:1:1:25 s 4 oo L'Iu, ' n:t':mpn::io: has he:'ln
- . Lain rom the
PVA s 30:05:2:5 e i e
Qe 6 7 ] r '1' = on, o integrated proton
PVA_QS6, 5 75 30:0.5:1:25 4 " i . NMR spectra.
i+

DM Qﬁz “u-,—prmrwehrgﬂWrQJm FVA by ATRP
o graed @ per ome PVA unit, ar ; L .
The successful grafting of Q6 on PVA macroinitiator has been confirmed "‘\__54 L l“/\
¥ & "

by FTIR. The structure of copolyelectrolytes obtained via aqueous ATRP
was compared with those prepared through CIMP, Good agreement with B R K K

chemical structure of the newly developed copolyelectrolytes is visible
from the FTIR spectra below. Conclusions

0 0 1%

s ek,
PVA_GE,
#va_ch, Navel copab'dcwdyl‘cs have been sym‘lu-w:ed by gmﬁmg i

YA
ok, Fovdavvhethedl.

PYA_BE
bR o,

12-( ¥ Jethyi] 1y
through Atom Transfe f i
copolymers previously prepared by using Ceric lon Meﬁn

these newly obtained copolyelectrolyte structures contain un
which are expected to change the solution properties. Mor,

ATRP method provides possibility for ﬁuﬂmr grqﬁs chain
groups ficionalization with respect to potential
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Electrochemical synthesis of polyaniline in the presence
of poly(2-acrylamido-2-methyl-1-propanesulfonic acid).
Electrogravimetric study.

V. Lyutov', V. Tsakova'!, A. Bund?

institute of Physical Chemistry, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria
?Physikalische Chemie und Elektrochemie, Technische Universitaet Dresden, 01062 Dresden, Germany

I Open questions ? |

» What is the effect of PAMPSA on the polymerization of aniline in acidic solutions in terms of electromicrogravimetry?
» What is the nature of the ion transport during oxidation and reduction of PANI/PAMPSA layers in neutral media?
7> What is the effect of pH on the electroactivity of PANVPAMPSA composites?

Experimental Studies

ELECTROLYTES

- 0.055 M aniline/0.4 M HCIO, (or 0.4 M H,SO,)/
0.7 mM PAMPSA

+0.1 M Na orCs PBS (pH 6.7)

+0.1 M NaPBS (pH 8, 9 and 10.7)

- 0.1M TrisCl or TrisCIO, (pH 7)

+ 0.4 M HEl, 0.4 M HCIO,

> Ch

etric and fric measurements
du'lng lh! puhniloshlil: sy'n'lhasis of PANI llyars

of PANI

»\

lons (differing markedly in their molar mass)
Observation

layers

-in buffer solutions with different pH containing one and
the same type of lons

- in buffer solutions with constant pH and various types of

50 H

of the surface morphology of PANI layers by

2acrylamido-2-methyl-

poly(2-acrylam ido-2-

1-propanesulfonic acid methyl-
(AMPSA) 1-propanesulfonic acid)
(PAMPSA)

[ § 1
| Synthesis |L_RESULTS || Characterization
Potentiostatic synthesis (E=0.78 V) 0.4 M Hcl In acidic solutions 0.4 MHCIO,
EeE | =
PAMPEAIH S0 032 a0 02 04 a8 8 ] o0z oo o2 D4 o8 os
50 T Hse, - - - . - 100 = v v T v v
40 - o 40
Pmmo. 80k
L
£ = et 100 T
i 2 a0 & S| =
T w T = o 9
10 i it
Helo, =l ¢ b
o - 4 - . N M M M A Pl e
200 a00 ) [’:ll 800 1000 e L:L g ::M:"M Lo i . ::MI:M 4 AR
W=dfidQ,,=48 M=dfidQ, =90 M=dfidQ, =64
2 In neutral solutions SEM micrographs Q.= 12.8 mC
| Qp=3. Qp= M me } .
- ‘ - PANIH,SO,
£ o[
s e PANIPAMPS A/
: H,S0,
Cs*PES Ma* FBS Tris Ct | Tris CiO,
pH dependence of the electroactivity of
5 PANI/PAMPSA/HCIO,
=
2 - PANIIHCIO,
2 PAMPEAIHCIO, s
§ 14 PAMPEAM B0 _! LY
g r‘w s
o ﬁ”\h_?mfmﬁm:qm e wa
SR i Al
1 3 | - HCIo
= q‘m 4 g 0.4MHCI, pH 4, pH5, pHB, pH 7, pH S, pH 9, pH 10.7 | 4
»The microgravimetric frequency shift during Illmlll poly In PANPSA ¥s much higher in Financial support of the Alexander von Humboldt
tathe ackds alons, This effect

shit,
gﬂms the mmmmwunm Pm1wmmmmunlmrfrmmm
The

of thin PANVPAMPSA layers In acidic media show that PAMPSA anlons

wlu during the PANI redox transition.

p-\hn m
) The microgravimetric siudies of PANVPAMPSA layers In neutral media show that the frsguency shift, measured In the course of
radox transition, does not depend on the molar mass of cations or anlons avallable In the buffer This

that the

foundation (grants for V.L. and V.T.) and project
VUH 307/207 of the Bulgarian Ministry of Education
and Sclence Is gratefully acknowledged.

charge compensating species are most probably protons, available in the PANVPAMPSA composite layers.
» PANUPAMPSA composito Ia-,lm presarve their electroactivily in butfers with pH as high as 9. With increasing pH from 7 to pH
due to

10.7 the redox activity

of the PANVPAMPSA complex.

imica Acta

F in : Electroch
56 13 (2011) 43034811
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m EnexTpooBnakHeHu memGpanu ¢ antuGaxrepuanHu CBOWCTBA [ . J

(0) ) nonu(L-nalcrun), ChbAbpXaluKn nekapcreeHn BewecrTea
AHTOHUA ToHYeBa, [lunaHa NaHeBa, HeeeHa MaHonoBa, Unua PalikoB
NaGopatopusa BUONOrMYHO aKTUBHU Nonumepu, MHCTUTYT no nonumepu - BAH

MonyyaBaHe v oXapakTepu3MpaHe Ha MUKPO- U HAHOBNaKHecTH MembpaHu ot nonu(L-naktmg) (PLA) unm

PLA/nonuetunenrnukon (PEG), cbabpxawm auknoderak Hatpui (DS), nugokanH xuapoxnopua (LHC),

GeHzankoHueB xnopua (BC) mnu TexHu KOMBMHaUMK, NpocnegaBaHe Ha npodmna Ha oceoboxaaBaHe Ha
nekapcTBeHWTe BelecTBa in vitro u MUKpoBHUONOMMUYHKM TecToBe.

EJ'IE."KTpOOBJ'IaKHHBaHB MaTepulanM nonnuMepu u opraHM4YHU conun

Monwu(L-nakTtug) (PLA —CHZ CH; ©
[0 CH—G% nem:cntqen Snon.)s(ue:'rn}u He |
W Guopasrpagum PEG
HETOKCHYEH, BHOCLBMECTHM
(MW < § 000 gimal)

G
CHg—NLCHs
ler
> \ 0| R

BeH3ankoHues
H; O —C
uumochenaic HaTpui (DS) HN 2Hs xnopua (BC)
NPOTHBOEBLINANMKWTENEH areHT csz aumﬁal‘repll AneH arenT

Momna 3a nopasaxe Ha MHOrournex NuacKanH xHAPOXNOpHA (LHC)

Npeannkimna pasTeop Anapatypa NBAMN enexkTpoA MECTeH AHeCTeTHK

OxapakrepusupaHe

mMopdponozusn

NMpodcdun Ha ocBobOXOaBaHe U
aHTubaKTepuanHa akTUBHOCT

npochun Ha oceoboxdaeane (pH 5.5, 1 = 0.1)

p CHOM OT BNakHa

: _ P o gliiiiisii
z i&;ﬁ“”fﬁzzi g i
d § E-ﬂtﬁﬂvfnnuus
! . 7 - = T k] o E s
I EEEE RN t i
enekmponpoeodumMocm Ha pasmeopume E B % ::'f;’ﬂ SRR ER 1
PLA
PLA/opaanuynu conu PLA/PEG/opaanuynu comu © .B:;-mam 20 .ann:ula or PLAIPEG
o gt of e
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3aknoyeHune

Mony4eHu ca MMKpPO- W HaHOoBNakHecTH memBpanu oT PLA n PLA/PEG, cbabp#alln NnekapcTeeHn BewecTtea (DS, LHC, BC) wnu TexHun
komBuHauMu. CaMmoopraHuaupaHe Ha BMakHaTa, CbAkpPHaly NeKapcTBEHMTE BELWECTEA, B CHONoEe Gelwe NOCTUIHATO NPU U3NoN3BaHe Ha
MHorourneH enektpoa. DSC w XRD aHanusuTe nokasaxa, ye 8 memBpaHuTe nekapcTearta ce HaMuMpaT B amopthHo cbcToAHKWe. B cny4as Ha

PLA/DS, PLA/PEG/DS, PLA/BC, PLA/PEG/BC ce Habnioaaea 6:p3 eTan Ha oceoboxaaeaHe Ha DS u va BC, M3 PLA/LHC u PLA/PEG/LHC
LHC ce oceoBomaasa no-basHo BepoATHO Nopaamn xwapodobHua xapakTep Ha Tesw memBpann. NMpodwunsT Ha oceobowmaaBane Ha DS u Ha
LHC ot PLA/DS/LHC n ot PLA/PEG/DS/LHC e pasznuueH oT To3u oT memBpann PLA wnu PLA/PEG, ceaupxawm camo DS wnu LHC, BeposTHo
nopagM MOHHO B3aWMOAEeNCTBHE MeXAy ABeTe conkn. MemBpaHuTe, cbaAL| DS, BC MnK TexHU KoMBHHaUWK NpoABABAT
aHTnBakTepnanHa aKkTMBHOCT cnNpAMo S. aureus.

AeTopute Gnaropapsar 3a ¢dmHakicosara nomouw, Ha Haunwonanen ®ong Hayunun Wscnegsanna (40 02-237/08) 3a konTakTh: rashkov@polymer.bas.bg
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NMONMYYABAHE HA EJIEKTPONPOBOOALLA HAHOKOMIMO3UTU
YPE3 OT/IATAHE HA MOOW®ULIMPAHU BLITIEPOOHM
HAHOTPBBEU BbPXY MAKPOIMOPECTWU KPUOIEJIOBE

Feopru Neoprues, Metbp Metpos u Xpucto B. LiBeTaHoB

NaGopaTopus ,,TONMMePU3ALMOHHM NpoLieck”, UHCTUTYT o nonuMepu — BLnrapcka akaaemus Ha Haykure, yn. ,, Akaa. I '
BoHu4eB”, 6n. 103A, 1113 Codma, Bunrapua, Ten.02/ 979 22 81, e-mail: neoblade@abv.bg FLARRRTRNNRY

BuBegeHue

BurnepoaHute HaHoTpbou (BHT) umat yHukanes HaGop OT CBOWCTEA KOWTO M MPaBRT aTPaKTUBHW 38 MPUNOXeHWe B enqm:bu - I
YCTPOMCTBA, AWCTINeU, pe3epeoapi 3a BOAOPOA, NONUMEPHU KOMMOSMTHIA MaTepuani 1 T.H. HemoauduyparuTe BLriepoal \
HaHoTPL6W, Noj AerdcTBMeTo Ha BaH Aep Baancosw cumm, necHo ofpasysaT ronemi arnomeparu, KoeTo B'banpeﬂﬂTcTBB pﬂ

Ha cTabKNHK AMCTepCcHA M XOMOreHHW CTOMWIKKM W CBLLECTBEHO 3aTpyAHRBa paboraTa ¢ TAX. MoguduumpaHeTo Ha asmen

HaHOTPLOW ¢ NONUMEPW NPEOCTaBRsA BLIMOXKHOCT 32 pellaBaHe Ha ropecnoMmeHaTtis npobnem. | \
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HayKume HOAUMEDY

BBbJII'APCKA AKAJJEMUSA HA HAYKUTE
HHCTUTYT 10 NIOJIUMEPHU

Brazapckg axgdemus wa Hucmumym no

| AT A EiIAG L A
P ENEKTPO

OBIAKHSIBAH

E 3A NONMYYABAHE oo besbony g,
o )

] ) HA KOAKCUATITHU CHOMNOBE
ST E. Kopuha, O. Ctounosa, H. MaHonoga, Un. Pawkos

Imatitute of Polymers

EnekTpooBnakHABaHETO e BbpPXOBa TEXHONMOrUA 3a Nnony4YyaBaHe Ha HenpeKbCHaTU NMONMUMEepHU MUKPO- U
HaHOBNaKHa ¢ AbNXKWHA, AOCTUrawa Ao HAKoNKo MeTpa. Knacnyeckara nabopaTtopHa anapatypa BKIO4Ba TpH
OCHOBHM ereMeHTa: M3TOYHMK Ha BUCOKO HanpemeHue (1), crnpuHUOBKaA ¢ Kanunsapa 3a nofaeaHe Ha
npegunHusa pasteop (2) u Konektop (3), BbpXy KOWTO ce oTnarar nony4yeHuTe Bnakda. Llenta Ha nacnegeaseto
e fa ce KOHCTpyWpaT npucnocobneHns KbM anaparypara 3a eneKkTpooBnaKHABaHe 3a rony4yaeaHe Ha cHonose
OT KoaKcHUanHu BnakHa.

[un3aitH Ha NPUCNOCODNEeHUN KbM anaparypa 3a enekrpooBnakHaABaHe

Belue KOHCTPYMpaHO W NycHAaTO B AEACTEME chneuyumanHo npucnocoGneHue “urma B wrna” (A) 3a nony4aBaHe Ha
KoakcuanHu BrnakHa v gea nporoTuna Ha BepTUKaneH BbLPTAL, ce KonexkTop Tun “guck” ¢ wunoee (B) u urnex (B). 3a ga ce
M3ACHU BNMAHUETO Ha AM3aAHA HA KOHCTPYMPAHWUTE KOMEKTOPU BLPXY TPAEKTOPMATAa Ha npeawnHara crpys Gewe

wnznonseaHa nporpamara Ansoft Maxwell SV 2D 3a TeopeTWYHO cMMynMpaHe Ha enekTpuuHoTo none ().
. — FAaEv] | ;_:._:. “.:l

1,000Cas004
2,87%004008

Cumynaqmrre NnoKazaxa, 4ye ADﬁaB’IHETD Ha WWnoee BOoOW A0 KOHTpOnWpaHo
HamansBaHe Ha aMAMWTYAaTa Ha KaMILMKooBpa3HOTO ABWKEHWe Ha NonMMepHaTa
CTPYA, OCUIypsABa cTaBMNM3MPaHO U3TErMAHE Ha CTPYATa M HaCOYeHO OoTnaraHe Ha
CHOMOBeTe OT BNakHa B:pPXY BLPTALWA ce JUCKOE KONekKTop.

lMonyyaBaHe Ha KOAKCHanHu CHOMNoBe

KoakcuanHu cHonoBe Gsixa nony4yeHn Ype3 enekTpooBnNakHABaHe Npy U3Non3eaHe Ha npucnocobnelueTo “uUrna B urna”.
3a nonyyaBaHe Ha cbpueBuHa Gelle ManonssaH pasTeop Ha MBA/Fe,0, (depodnyma), nonyyeH no son-ren MeToaa, a Ha
0OBMBKA - Pa3TBOP Ha NONMKanponakToH. YcnoBuA 3a enekTpooBnakHAaeaHe: 35 kV, 15 cm, 1 mi/h (agpo) u 3 mith (oGeueka).

B Kouyc Ha

Tednup DnyopecyeHTHa

MHKPOCKOTNHA

/

CEM

i MuKkporpadua

3a aa nokaxem, Ye BnakHaTa ca KoakcuarnHu, KbM pasTBopa Ha oBBMBKaTa Belle fobaseH gpnyopecueunH. OT aHanuzuTe ¢
chnyopecueHTHa MUKPOCKONUA Ce BUMXZa, Ye BnakHaTa ca KoakcHanHM ¢ ACHO M3pa3eHa chbpueBMHa M cnyopecumpalla
obeuBKa. CbpueBnHaTa n o6BuBKaTa G6sxa HabnogaBanu v ¢ TEM. Hanpaeenute CEM aHanuau nokassaT opraHusvpaHeTo
Ha BNaKHaTa B CHOMOBE, TAXHaTa MOpPdgonorva U OpueHTaums.

Mssonu

M3cnenBaHuATa ca ocbllecTBeHU © puHaHcoBaTa HamepeHun ca noaxoasiiu ycroeus 3a nony4asa-
noakpena Ha ®oHa Hayuuu wuscnenBaHus npwu He Ha KoaKkcuarnHu cHomnoBe c BkntoyeH Fe,0, upes
MOMH (Odorosop OO 02-237/2008). erneKkTpooBnakHABaHe.
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BBJI'APCKA AKAJIEMUSA HA HAYKUTE
HHCTUTYT 10 NIOJIUMEPHU

HOBWU AHTUBAKTEPWAINHU BITAKHECTWU MATEPWAIHW, NONYYEHU
YPE3 MOANOULUWNPAHE HA MATOBE OT CBINOJIMMEPU HA CTUPEH U
MANEWHOB AHXUAOPUA C KBATEPHU3WPAHU NPOU3BOAHU HA
XUTO3AHA

XK. Netkosa'!, M. UrHatoea', H. MaHonoga', H. Mapkoea?, /. Pawkog!
ﬂaGopamopun Buonozau4Ho akmueHu nonuMepu, Mucmumym no nonumepu, 5AH, 1113
Codgpus, BBIITAPHS
2HHemumym no mukpobuonoaus, BAH, 1113 Coghus, EBJITAPUSA

Mukpo- u HTEe B M ca oDeKT Ha ronAM WHTEpec, KOWTO € MPeaM3IBMKAH OT DOraTMTe BBL3IMOMHOCTM 33 TAXHOTO
P ] B obnacrt. Bce noBevye HApacTBa WHTEPECHT KbM Te oT umn. Takes
NoNMMEP € XHTO3aHBT - KOWTO NpW OT UEHHW XHMHYECKM, n ¢ Orp: My
PasTECPHMOCT BbE BOAHA CPEAA B HAKOW CNyYan aa Te Toea e np fAace BCe
N T: P H CHAHO aH AeACTENE MM NpaeaT ocobeHo
p TenHM 3a p npunoxeHnn. Eoun ot oT ocob npH nony Ha MMKpO- W W P
marep e enekTp Mony4yagaHeTo Ha MUKPO- AW marep KOHTO CB' L 4HH pH ¢
KBarep p Ha XMTO3aHa MoXe Aa p B nony Ha p et ] W by
KOHTO uora'r Aaa P npw. B p KaTo C AHTHBAKTepPHANHA AKTHBHOCT M ¢ AHTHAAXESHEHH CBOWCTEA CAPAMO NATOreHHW
MHKPOOPTAHHIMH.

Moaudukaumsa Ha MUKpoBnakHecTu P(St-alt-MA)P(St-co-MA)
MaTOBE C KBaTePHWU3MPaHKU NPOM3BOAHN HA XUTo3aHa (QCh

CEM muKporpad i Ha U3XoaHUTe U MoaAndHUuMpaHuTe P{St-alt-
MA)/P(St-co-MA) maToBe
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WacnensannaTa ca paspaboTeHn ¢ MHaHCOBaTa WZBEOAH: 3a NLPEH NET NPH MEKH YCNOBHA W eAHOETANHO Ca NOAYYEHHW HACOYEHO MoaWdHUMpPaHK ¢

noakpena na Pona HaywHn wecnensanna (Aoroeop A0- el P oT € Ha P n Ypes
02-164/2008 1 KM MOMH Mm(pnﬁmmnnwnu TeCcTOoBC € yC 4e 3a oT

P npoGpa HaKTO W na B

3a kouTakTH: rashkov@polymer.bas.bg; SHAYMTENHA Ha na Te GakTepuu 5. awrcus. Teaw cBOWMCTEBA nNpaBat

manolova@polymer.bas.bg; mil_ign@yahoo.com; Te 3a pegMuy B Hanp.

janina_petkova@abv.bg npesLp: mar aHT KpOGH K DUNTPK, Hy HCTBA.
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CTAPEEHE HA MOAW®UUWUPAHW PELIUKITMPAHM CMECH OT NMONIMETUIEH
HUCKA MNITbTHOCT U NONUMNPONMWIEH

Wpena BoposaHcka*!, Pymen Kpseres?!, Mapuo Mnues?
TMHoTeTyT no mexadaka, BAH, yn. “Axan, I Bowses”, Gn. 1, 1113 Codwmn, e-mail: renibore@aby, bg
Codmackn yuupepontet * Co KnnmenT Oxpracsk’, Owawsen thakynter. Gyn "Oweamc Baywep *5, 1164 Codmn

BbBEOEHUE

MNopagu Ha ot MEHM u NN, edexTesen HauwH 38
LU W B CHILOTD Bpame ¥ Ha HOB (=73
c& ABABA Ha cmecH, C Ha p ce i
“ TA MENAY ARATA [1-4)
B oOT TAXHATE “np pHA" MOraT 08 Ce PA3INensT Ha ABa Tana:
y cHpan) 1 oTNALEK
Np HA BOAAT A0 Ha L]
*ApaK Ha 6]. 3a pa ce npeysHW numnun pelqur.nanﬂe ca NONe3Hn 33 OTAENHW
NPHNOKEHUA € HYMHO 8 C8 TAXHOTO npi cTap

EKCNEPMMEHTANHA YACT

FAeolHM W TPOWHW CMECH CA NPMIOTEEHW OT ABA TWNa 3
cTX)u c I'IICJ ot MEHM w NN onakoers. WHgyctpranes
@ npegoctases of Acedopa Kpenoot' ALl A CTNafsK oF
2002° ALl TpoikUTe CMECH €A NGNYYEHW KBTO KbM Sa308a cMec I'IEHI'I I'II'I-1 1 e achasen eTwneH nponu.nen
Awex Tepnonumen (EMNOM)- Kenran 512 (DSM ). p eapupa ot 0 go 15%
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B yaep B der DSE 35170 npw ckopocT wWa excTpyawa - 20 pm wn
Ha B no 3oHk; |- 175°C; 11-190°C 11-200 w IV- 210°C,
A @ kamepa Q-sun Xenon Test Chamber (3-panel Lab Products, UK) © Duaypa 6. Ha i 1)K-npedufa) u cned
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MopdanorvaTa Ha KOMNOIKTHTE & WaywaHa ¢ anapat JEOL JSM 5510 (Anowua)
AKOCTA HA OMLH & aNpedeneHa wa Mauska TIRATEST 2300° cwrnacko EN 1S0 527, a axocTTa Ha yaap &
ONPELENeHE ¢ YyK Ha l.LIapnu “M 1488-8" cwrmacHo BAC EM IS0 179 -1: 2000. MNokasatenure npeacTasnAsar
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KEJATHHOBHU KAIICYJIM U YTASIBAHE HA KAJINNEBU ®OCDATH
B TAXHO INTPUCHBCTBHUE

M. Cumeonon!, E. Bacnienal, A. A. Anocrosionl, [T, PaGaxnesa®, C. Tenapruapona®
1 llabopamopus no cmpykmypa u ceoticmea na nommepuume samepudmt, Xumuuecku gaxyamem, Codhuiicku Viusepcumem.
2Hemumym no 06uga u Heopzanuuna X, Buleapeka akademis Ha Haykiume.

BbBEJEHUE LEJT
3u0HMAT email e Hali-TeLpaTa ThKan B HoBellkHa oprannseM. Herosuar B nactosimoTo M3caeABaHe KEIATHHOBM KANICYIH CA [OTYUCHH
OCHOBEH KoMMoHeHT ¢ xuapokckmanatuta, XA (Cao(PO,)(OH),). XA ce  nocpescrBoM YITPasBYKOB METOJl — METOJN, UHHIO OCHOBHH
XapAKTEPHIHpa upes ¢BoaTa MopdosorHd, pasMep Ha KPHCTAIHTHTE, NpEIUMCTBA ca JlecHaTa padoTa W HM3KIIOUHTENIHO BHCOKATA
UHCTOTA, CTEXHOMETPHS H cTPYKTYpa. Hal-umMpoko H3moseaHuaT MeTojl 3a YHCTOTA HA MOJdyueHWTe Karcymd. Kamcyiaute ca WinomspaHH
noyiaeaHe Ha XA e upes vraseade B pazteop. [Ipu tozu meron, obaue, KATO cpefla 7a yTasBaHe Ha KamWeRH QocdaTH B OMMT Ja ce
JIHIICBA  MPEHH3CH  KOHTPOJ  Ha  CTEXHOMEIPHATI. KPHCTAIHOCTIA  H UMHTHPA €CTECTREHHA TIPOLEC HA NMOMYYaBaHE HA IHOHMS emaiin
MopihonornaTa Ha nomyueHud XA. Mertoast ¢ MonHpHIMpaH upes B cpeiia o7 HaHokancy M (2040 nm) Ha ccTecTBeHWA GenThK
Jo0aBAHETO HA MOBLPXHOCTTHO-AKTHBHH BEIIECTBA. MHKPOSMYJICHH H  aMe/IOreHHH.

MHIEIH KaTo abioHH.

Xoa Ha paﬁoTa OxapaHTepmnpaHe HaA MOJYHMCHHUTE ARCTATHHOBH RKANCY.J/ I

0.5 mean. % ace TpancMucHoH A eJIeKTPOHHA JuHaMHYII0 J1a3¢pHo cBeTopasceiiBane
.5 mean. % ocenamunoe MHKpOCKOINs
pasmeop _ - P—

l Virpazeyk

Boden parmeop na
HCENANNIKOGH KANCWIN

oo o o 1 [t ) ) am

r

Vimaneane na Ca ghocpam
‘a hocd) @an 2, IO Ha skena TMHOBH KALCY.IH, HOJIYHCHH 1PH

Lillﬂ’z L.74 JKEJIATHHOBA Kontentpaitna 0.5 Ters% 3a 3w,
(0.37 M CaCl, + 0.29M K;HPO,) 06paboTra ¢ YITPasEYK
1H=10.5 Pur 1. TEM na sReIaTHHOBH EANcy/IH, pa YAIpasey

(e IMKOH) nomyuctu npu 90% ammrya. Cranupama eJleRTPOHHAa MHKPOCKONHA

!

Oxapakmepuzupane

Hisoa

[Tpu conmdmumpane npu 20% aMniauTyaa ce
noavaaear 120 vactinm 3a 0.002mm?, a npu
JaARITHYCHNIE coHumuupane npu 90% amiumivaa- 45
yactiuy 3a 0.002mm?. [Tpu 90% avoimryaa
ce noJydaBa CHUMOJAIHO PAsHPEleIcHd ¢

HenaTHHOBH Karicy i,

[IOJIYUCHH Ypes3 J1Ba cpejiHM pasmepa ~18 nm 1 180 nm. Pur 3. JKenaTHHOBH KancymH, Dur 4. FenaTHHopH Kancyam,
VITPA3BYKOB METO/I, ca noayuenn np 20% aymrya, nomyueHu nps 90% ammryia
H3LOI3BAHHA 34 1PBB 1IBT

KaTo cpefia 3a Oxapaxrepusnpane Ha Kammesnre gocharn, NoaIy4YeHn B NPHCHCTBIE HA
KPHCTa/THaIHA Ha RETATHHOBH KATICYJIH

KanmmesH docdari. [Tpu

KpHCTa/mM3aiius, [IpoBeIeHa PeHTreHOCTPYRTYpeH aHaims HudpauepBeHa cleKIpoCKOINA
np pH=10.5, Ge3 “3peene”, s

cnopen ganaure or MY G o Y HuMOcel k™ == = - =

CIIEKTPOCKOIHATA H . | — \\h == T ,l,'.:..i: .
peHTreHorpadheKus aHam3, ! | : \
ce nojydana aMopgen

[
eraty o
=

e o

kammer docdar (ACP), a R R E
SESIE LR ES S Pur 5. JInppastorpama Ha KanHesn doehari: (A) Ges Pur 6. Y enexTnp na kammens gocari: (A) Ges
Hab.no/aBa HavaIo Ha namusane; (5) ciea uasmsane wa KCL H: (B) cieau ua KCI
kprcramzamst. ACP e _ —
mpeKvpeop Ha XA, KOHTO e [, = o T
ecTeCTBHMS [PajiuBen 17 4y e
€IeMEHT Ha 3L0HMS eMaiiL b A . ]
I[lpexonsT ACP=XA ce onr 7. Jixppaxrorpava XENEE NN _ @ur 8. M cuiexrap na

. . < My - mwe - raniHens docdaTh, eiea 2
OCBINECTRABA CIIC]] 3pEcHe 108 MHOT HCeTATHE HH “3peene”.

Ha ACP BBB BOJIHA cpejia.
Baaropapuoctn: Tasu pabora e gunancupana or MunuctepeBoto Ha obpasosanueto no npoekt “BONEIMPLANTS” DTK 02-70/2009.
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