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General Objectives: Having a platform to stimulate cell growth and guidance for

tissue regeneration is essential in various biomedical applications and in tissue
engineering, and involves the need to obtain two and three-dimensional structures,
specifically localized micro-and nano-textured surfaces of hybrid or composite materials.
This project is mainly aimed at obtaining hybrid micro and nano complex structured
polymer supports used as platforms for oriented cell growth by using laser based methods
(matrix assisted laser evaporation-MAPLE, Laser Induced Forward Transfer - and laser
direct irradiation / material processing).

A complementary direction followed in this project is to evaluate the effect of texturing
and layout of two and three-dimensional "architecture" type on cells adhesion, growth,
inhibition and on other cellular interactions in vitro.

Execution phase objectives:

In this phase, according to the Gantt chart, the corresponding activities work package
WP2 were completed in parallel are started activities in work packages WP3, WP5
respectively and dissemination activities included in WP6. The main objectives at this
stage related to each work package are listed below:

WP2-Obtaining biocompatible polymer thin films, antimicrobial and degraded by
MAPLE and spin coating

WP3- Obtaining controlled microstructures (ditches / canals, craters) by laser irradiation
WP5-Testing of thin films and microstructures obtained in vitro,

WP6-Dissemination and reporting project phase.

Summary Phase: In this phase the optimization of the parameters to obtain organic layers
as thin films by MAPLE and spin coating (WP2) was obtained. The preliminary
parameters on modifying the surface architecture and physicochemical properties by
direct irradiation with a fs laser beam (WP3) established . Also, , in vitro tests were
performed in parallel, in which fibroblast cell morphology and viability was analyzed and
correlated to the obtained films and structures (WP5).

Results:

This research phase reached its objectives entirely, so the following results were
obtained:

1 Thin films were obtained as a monolayer by using MAPLE and spin-coating (PEG,
chitosan, collagen and chitosan or collagen incorporated PEG)

2. Preliminary tests were conducted to modify the surface architecture and the
physicochemical properties direct irradiation with a laser beam;

3. The thin films and structures were characterized morphologically and structurally by
atomic force microscopy - AFM, scanning electron microscopy, SEM,
spectroelipsometry - SE, and Fourier spectroscopy- FTIR);



4. Parameters for obtaining thin films (single, multi) by MAPLE and spin-coating each
material in part have been optimized after correlating the physical and chemical
parameters deposit / obtaining thin layers;

5. MAPLE technique is preferred for control of multilayer structures, especially when it
is necessary to use the same solvent (for example acetic acid solution to chitosan and
collagen, and toluene, chloroform or PEG, PEO, PCL);

6. Preliminary tests were conducted in vitro, indicating that the initial spreading of
fibroblast cell is conditionated by the morphology of the polymeric substrate.

7 Our observations in vitro experiments show that the films obtained by MAPLE and spin
coating have good stability in aqueous medium, while for the reference, obtained by
evaporation of the solvent, a detachment from the surface on which they were deposited
occurs after a testing time of 2 days.

8. Dissemination activities were conducted which consisted of invited presentations, oral
presentations, 2 articles and seven posters sustained by 4 of the project participants.
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