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AHoOTanuUs

[Iporpamara ce mpemjara ot wi.kop. nxH Xpucto llBeranos, or MHcTuTyTa 10
nonumepu — bAH. YacT ot sekuuure, KOUTO ce Mpejjiarat ca YeTeH!U Ha aHTJIUHCKH
€3UK OT HETO B CJICAHUTE YHUBEPCUTETH:

1 Karonuuecku Yuusepcurter, JIboBeH, benrus, 1998

2. Texuunuecku YHupepcuret, Jpesnen, 'epmanus, 1996, 1998 u 2003

3. YuuBepcutet Ha baiipoiit, ['epmanus, 2000

4. Ilonutexnuka, I musune, I[lomma, 2004

B mporpamara ce npeaBukia ga B3eMaT y4acTHE CICIHUTE YYEHH OT JabopaTopus
“ITonuMepu3allMOHHU MPOLIECH”’, KOUTO TOBOPSAT CBOOOHO Ha aHTJIMMCKHU €3UK M ca
M3HACSUTM MHOTOKPATHO HAYYHU JIOKJIAU M ChOOIICHHUS Ha aHTJIMHCKU €3UK:

- Cr.H.c. a-p Cranucnas Panrenos

-H.c. | ct. 1-p Xpucro HoBakos

-H.c. I ct. g-p WBaiino JJumutpoB (HOCHTEN Ha Harpajaara 3a TaJaHTJIUB MJIaj] YIeH
“ITpod. Mapun JpuHoB™ )

- H.c. I ct. 1-p Iletsp IleTpoB (HocuTen Ha Harpaaarta 3a TaJaHTIIUB MJIAJ] Y4eH
“ITpod. Mapun JpuHoB™ )

- 1-p @unun Jumurtpos — npe3 2006 r. Ha crienuanu3anus B Y HUBEpCUTETa Ha
FOxna Kanudopuus, Jloc Amxkenec, CALLLL

Un.xop. LIBeTaHOB mpenBHKa MOCTENEHHO JEKIMUTE Ja Ce MoeMarT OT €IUH WIH
JIBaMa IO-MJIaJId KOJIETH OT MO-TOpe CIOMEHATUTE YYEeHH, KOETO € TapaHuus 3a
MPUEMCTBEHOCT U MO-HATATHIIHO KAYECTBEHO pPa3BUTHE HA KypcoBaTa Mporpama.
KypcewT € cheraBeH ot 7 TematnyHu Ooka U o610 20 TemMu, KOUTO 0OXBamaT Hai-
BOXHUTE aCIeKTH Ha ChBpeMeHHaTa mpejacraBa 3a “Advanced polymer materials”
HaMepuJid MSCTO B Hay4yHaTa nuTeparypa 3a nepuoga 1990 — 2006 r. Hayuno-
M3CcJeoBaTeNcKaTa TeMaTHKa Ha KOJIEKTHBAa CHBMAJa HANBIHO WM YAaCTHYHO C
npobiemure, 3acTbiieHu B 6iokose [-IV u VII.

B npennaranus kypc He ce MOCOYBAT 4acoBeTe, HO ce mpeaBxkaa 20-te TemMu jaa
ObIaT peaiu3upaHu B paMkuTe Ha onpenenenute 30 gaca. [Ipensmwxaar ce u 10 yaca



CCMUHAPHU YIPAXHCHHA Ha TCPUTOPUATA HA I/IHCTI/ITyTa 1o MOoJIMMEpH - BAH, KOUTO
Jla KOHKPETU3UpaT npeacraBCHaTa I/IH(bOpMaHI/ISI.

Lectures:

I1.

Controlled polymerization methods as a tool for the preparation of
advanced polymer materials. This part aims to teach the synthesis and
polymerization methods for the design of precision polymers. The modern
technology, especially nanotechnology requires excellent control over all
aspects of polymer structure (molecular weight, polydispersity, number and
position of functional groups, architecture, etc.)

1) Living anionic polymerization

2) Living cationic polymerization

3) New synthetic techniques : Controlled radical polymerization: nitroxide
mediated radical polymerization; atom transfer radical polymerization
(ATRP); reversible addition-fragmentation chain transfer polymerization
(RAFT)

4) Synthesis of block- and graft- copolymers

Supramolecular polymer architecture as basis for novel applications.

This block of lectures is extremely important for understanding the design of
the most of the advanced materials. The intramolecular non-covalent
interactions control the conformation of the polymer chain, its secondary
structure, and, therefore, its overall shape. The intermolecular non-covalent
interactions determine the aggregation of and microphase separation of
polymers. Consequently, these noncovalent interactions give rise to
hierarchial structure formation and exert an important influence on polymer
material properties.

1) Polymer chains in solution. Polymeric micelles and their higher
aggregates

2) Flexibility and rigidity of macromolecules

3) Non-covalent interactions

4) Stimuli-responsive polymers and hydrogels

Synthesis of biodegradable polymers and copolymers for drug delivery.
This part is generally concerned with the use of novel, mostly in the field of
nanoscience and nanotechnology, approaches in polymeric systems for
medical and biological applications. The particular interest is the
development of advanced materials designed and fabricated as bio-active and
bio-compatible functionalized nanoparticles.

1) Drug delivery by using polymeric micelles and polyplexies

2) Stimuli-responsive polymers for biomedical applications

3) Polymers in tissue engineering

4) Design and synthesis of novel biodegradable peptide based polymers

Applications of polymeric smart materials to environmental problems
New methods for the reduction and remediation of hazardous wastes like



VL.

VII.

VIIIL.

carcinogenic organic solvents, toxic materials, and nuclear contamination are
vital to environmental health. For this purpose polymeric smart materials are
finding useful applications

1) Soluble polymer-bound catalysts and substrates

2) Polymeric smart membranes, surfaces, and sensors

Reactive processing

In a reactive extrusion process, the synthesis or modification of polymeric
material takes place simultaneously with the processing and shaping of the
final product. This is an efficient and quite modern method for continuous
polymerization of monomers and chemical modification of existing polymers,
and is viewed as a complex reaction engineering process that combines the
traditionally separated operations into a single process in a screw extruder.

1) Models of reactive processing

Nanofiber technology

Nanostructured fibrous materials have been made more readily available due
to recent advances in electrospinning and related technologies. The non-
woven structure has unique features, including interconnected pores and very
large surface to volume ratio, which enable nanofibrous scaffolds to have
many biomedical and industrial applications.

1) Electrospinning of supramolecular structures

Polymer composite

The broad diversity of molecular structures available in polymers leads to
materials with combinations of properties that cannot be achieved with any
other substance. On this basis, over the past three decades advanced polymer
composites have emerged as an attractive construction material for new
structures and multi-functional nanoparticles and surfaces as well.

1) Fiber reinforced polymers

2) Hybrid nonorganic/polymer structures

Advanced polymeric materials for optoelectronic applications

Polymers are widely used by construction of novel light emitting diodes
(LEDs), photovoltaic diodes and circuits. The understanding of interfaces
between polymer and other materials has led to an explosion of industrial
applications in the field of polymer optoelectronics.

1) Electrically conducting polymers

2) Introduction to polymeric semiconductor materials. Organic photodiodes,
organic transistors

Lab practice (10 hrs)

1) Temperature-sensitive smart polymers: poly(N-isopropylacrylamide)
(PNIPAM). Study of the phase transition in semidilute aqueous
solutions due to the low critical solution temperature (LCST)



2)

3)

4)

S)

properties. Cloud point determination by wusing UV-VIS
spectrophotometer and thermostat.

Preparation of poly(ethylene oxide) (PEO) hydrogel and of stimuli-
responsive hydrogel based on PEO and PNIPAM. Equilibrium
swelling and determination of the loss- and storage-modulus.
Determination of the apparent molecular weight between the cross-
links by using Flory-Rehner and Flory-Bray equations. Use of special
UV lamp, liophilizer, and Thermohaake 600 rheometer.

Preparation of biodegradable hydrogels from cellulose derivative.
Ag/cellulose derivative hybrid hydrogels from Ag nanoparticles and
hydroxyethylcellulose.

ATRP polymerization of methyl methacrylate and molecular weight
determination of the polymer, characterized by low polydipersity. By
using size exclusion chromatography (SEC ,Waters) and static light
scattering (SLS, Wyatt).

We envisage also lab practice on one of the problems “electrochemical
polymerization of aniline — polyaniline” or “electrospinnig”. The title
depends on possible agreement with prof. L. Terlemezyan
(polyaniline) or prof. I. Rashkov (electrospinning).



