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Introduction

In recent vears nanostructured wide gap semiconductors have received

great attention.  Oxide semiconductor thin  [ilms can be used in
environmental  applications  (sclf-cleaning. antibacterial  properties),
scnsors, solar  cells, photocatalvtic  devices ele. Among  vanous

semiconductors Ti0, is the most widely used because of its chemical
stability, non-toxicity and relatively low cost. Chitosan is a cationic natural
biopolymer that becomes an interesting biomaterial due to s good
biocompatibility, biodegradability and antibacterial properties. Due to these
properties and the possibility to cross-link it with ionic and non-ionic
agents chitosan 1s applicable lor controlled drug release.

The aim of this work was to prepare and investigate thin layers with
untibactenal properties from chitosan und morganic materials applyving the
sol-gel method.

Synthesis of precursor sols

Silica and titanta precursor sols were prepared in cthanolic media by the
ncid-catalyzed  controlled  hydrolysis ol tetraethyl  orthosilicate  and
tetrabutyl orthotitanate, respectively. Mesaporous coatings were prepared
from precursor sols contaming  cationic (CTAB) or non-ionic (Pluromic PE
10300 tnblock copolymer) surfuctants, Silver containing TiO, precursor
sols were prepared by adding AgNO, solution 1o the precursor sol or by
mixing the precursor sol with the sol of Ag nanoparticles.

I. Titania coatmgs for amlbactcrlal appllcatlons
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RESULTS

Preparation of coatings

Sol-gel films on glass substrates were
prepared from the precursor sols by dip
coating. Silver contaming porous titama  /
coalings were prepared by immersing the
readyv-made  mesoporous  supported
coatings into AgNO, solution.

Chitasan films were prepared by dip-coating on glass substrates and porous
silica coating surfaces as well. Silver contaning chitosan composite films
were prepared by mixing the previously synthetized stable silver sol with
chitosan solution or by the preparation of silver nanoparticles directly in
the chitosan solution.
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Investigation methods

The average diameter of silver nanoparticles were determined by TEM
measurements. The optical propertics of the coatmgs were unalyvzed by
UV-Vis spectroscopy.

In the case of chitosan and combined porous silica
sol-gel ~ chitosan films dve release investigations
were carried out using UV-Vis spectroscopy, The
antibacterial activity of titana coatings against E,
coli bactena was also studied
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Dye release tests were carmed out using 107 M Rhodamine 6G solution as model
drug. Dye release of porous silica coatings at constant pH (pH*7.3) in buller
solution and the control of the release with chitosan and cross-linked chitosan films
were stadied.
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Silver nanoparticle containing chitosan composite films
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