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Project abstract

Starting from the incompatibility of polysiloxanes with most of the organic polymers, the project
aims to increase the knowledge on tailoring the biphasic morphology in siloxane-containing systems,
in order to obtain nanostructured materials with special properties and potential top-field
applications. We will try to bring new insights into the structure-morphology - properties
relationships of siloxane-containing multifunctional materials. New organo-siloxane systems
(copolymers, polymer blends, polymer-dispersed systems) will be obtained and studied to observe
nano-organization in solid state, in melt or in solution and to understand the influence of the
biphasic morphology over bulk and surface properties. The synthesis of siloxane-containing
copolymers with various architectures will be realized by polycondensation or polyaddition
reactions, starting from preformed macromers. The structures will be confirmed by spectral
methods (NMR, FT-IR) and their properties will be investigated by DSC, DMA, UV-VIS
spectroscopy, polarized light POM. The biphasic morphology and nanostructuration will be
evidenced by TEM, SEM, AFM, XRD and XPS. The potential of siloxane based surfactants or liquid
crystals as nanoreactors or nanoconteiners will be investigated. We will test the preparation of nano-
objects, including polymeric nanoparticles, by nanoprecipitation or polymerization /
polycondensation reactions in nanoreactors consisting of biphasic organo-siloxane supramolecular
assemblies. The results will be evaluated for subsequent use as disperse phase in polymer blends and
as delivery vehicles. Mostly biocompatible / biodegradable materials will be designed and water-
based formulations for medical and personal care use will be explored.



D COMPOUNDS AS

OR NANOMATERIALS

General objective: the increase of knowledge on tailoring the biphasic morphology in
siloxane-containing systems, in order to obtain nanostructured materials.

Specific objectives:

*to synthesize new bi/multiphase siloxane-containing systems (copolymers, polymer
blends, polymer- dispersed systems) and to study them from the morphological
standpoint, in order to understand the influence of biphasic morphology over bulk and
surface properties;

oto test unconventional approaches such as siloxane-based nanoreactors for the synthesis
of nano-objects;

to use polymeric nanoparticles (nano-objects) for unconventional purposes (for example
as disperse phase);

to explore water-based formulations containing siloxane-based nanoreactors and nano-
containers for targeted applications, such as drug delivery systems, coatings, paints,
personal care.
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PROJECT BUDGET (RON)

TOTAL
VAIUE 2007
(RON)

TOTAL
VALUE 2008
(RON)

TOTAL
VALUE 2009
(RON)

TOTAL
VALUE 20102
(RON)

TOTAL
VALUE

(lei)

29000 120000 84211 100000 333211
18571 71428 36875 42550 169424
BILITIES 0 10000 1146 3000 14146
)
o 17429 48572 25268 24650 115919
[OTAL 65000 250000 147500 170200 632700

1- Aproved Budget
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2007

Proposed objectives
1. Synthesis of multifunctional siloxane compounds
2. Characterization of the organo-siloxane compounds

Results

- New organic mesogenic presursors;

- Organo-siloxane copolymers with chelate groups;

- Siloxane copolymers with functional pendant groups;
- obtained by condensation reactions on the backbone;
- obtained by addition reactions (hydrosilylation);

- Multifunctional nanoporous compounds.

- Structural characterization by spectral methods;
- Thermal / thermotropic characterization.
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2008
Proposed objectives
1. Study of the morphology of biphasic polymers containing siloxane units;
2. Synthesis of amphiphilic siloxane compounds

3. Characterization of siloxane surfactants

Results
- Electron microscopy and AFM observations for siloxan-organic segmented
copolymers and amphiphilic co-networks;

- Synthesis and characterization of new siloxan-organic amphiphilic compounds —
potentially non-ionic surfactants — having various architectures (liniar or cyclic
macromers, copolymers with pendant functional groups) and hydrophilic units
derived from monosaccharides or THMAM,;

- Investigation of water soluble amphiphilic compounds regarding their surface
properties and their potential for nanoparticles stabilization (preliminary tests by
nanoprecipitation and chemical reactions).
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2009

Proposed objectives

1. Preparation of polymeric nanoparticcles by physical methods
2. Polymer syntheses in siloxane nanoreactors

3. Dimensional characterization of the obtained nanoparticles

Results

- Metal complex nanoparticles, as a result of self-assembling of siloxane-containing
segmented copolymers in selective solvents

- Study of chemical reactions in aqueous medium, in the presence of siloxane
surfactants with original structures, in order to obtain nanoparticles

-Dimensional and stability investigations of particles obtained in different
surfactant — polymer systems.
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Book chapters
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