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Branched polymers, pH and thermosensitive
nanosystems for biomedical application

Group leader : Dr. Chem. Sci. Nataliya Kutsevol
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PhD O. Nadtoka
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Physicists:
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Dr.Sci. O.Yeshchenko
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PhD P.Virych

We are focused on fundamental aspects of synthesis and characterization of
branched uncharged polymers and polyelectrolytes in solution as well as
stimuli responsible branched polymers and nanosystems synthesized in
situ into these polymer matrices. We study the response of these
complicated systems towards external stimuli ( pH, T ...) and their
applications mainly in biomaterials or drug delivery fields.

Branched polymer matrices have various chemical nature and internal
structure, higher local concentration of functional groups in comparison with
their linear analogue, and they can be very efficient for designing of
optimized nanocarriers-nanosystems for medical applications and for water
treatment. We are working in collaboration with physicists and biologists.

Figure 1. Nanosystems, synthesized into stimuli responsible polymer
matrices of varios atchitecture and internal structure.
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Methodological and Technical Expertise

1. Chemical modeling of branched polymers

2. Synthesis of nanosystems into polymer matrices

3. All experimental approaches for characterization of polymers of
complicated internal structure and nanosystems: elastic and quasy
elastic light scattering, chromatography, transmission electron
microscopy, differential scanning calorimetry, viscometry,
potentiometric titration etc.
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Photosensitive polymers and nanocomposites for
photonics application

Group leader : PhD Oksana Krupka
The team:

PhD Vitaliy Smokal,
PhD Oksana Kharchenko

Our group is interested in synthesis and characterization of photoactive
polymers and nanocomposites. Our activities are on new photo switchable
polymer materials with chromophore in side chain; developing new polymer
systems with different structures of photoactive fragments and
nanocomposites for optical application.

Photochemical properties of such polymers can be advantageous addressed
for photonics and nonlinear optics. In addition, the spatial organization of
the active side chain residues along the polymeric backbone is of critical
importance regarding mechanical and structural properties of the material.
This allows by an optical control to give rise to encoded images at the
nanoscale. In the other hand the possibility of a continuous tuning of the
optical and electronic properties by varying the size of the particles in
nanocomposite, such materials can be viewed as promising candidates for
future applications in the field of sensor technology, transistor, electrode
materials, logic circuits and laser working.
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Fig 1. SHG image after recording (a)- erasing (b)- writing (c) on the
coumarin-polymer film.

New method of optical storage based on the reversible photo switchable
process of side chain polymer films, enables highly efficient optical data
storage, opening promising perspectives in the important and sensitive field




of hidden 3D data storage, (in collaboration with Angers University,
Laboratory MOLTECH-Anjou, UMR CNRS 6200, Angers).

We have shown the potentiality of modified DNA for holographic recordings «
Nature Photonics », Research Highlights, DNA stripes, 2, 6-7, (2008) Impact
Factor: 34,16

Methodological and Technical Expertise

Chemical modeling of polymers

All experimental approaches for characterization of polymers: self-
exclusion chromatography, thermogravimetric analysis, differential
scanning calorimetry, atom-force microscopy etc.

Some experimental approaches for nonlinear optical effects in organic
compounds/organic polymers (dye-doped polymers, molecules);
optical data storage; optical properties of nanostructured
materials/nanocomposites
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