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Abstract  :  Polymers  exposed  to  laser  or  plasma treatment  or  modified  with  different  wet  methods  which  enable  the
introduction  of  nanoparticles  or  biologically  active  species,  such  as  amino-acids,  may  find  many  applications  both  as
biocompatible or anti-bacterial materials or on the contrary, can be applied for a decrease in the number of cells on the treated
surface which opens application in single cell units. For the experiments, two types of materials were chosen, a representative
of non-biodegradable polymers, polyethersulphone (PES) and polyhydroxybutyrate (PHB) as biodegradable material. Exposure
of solid substrate to laser well below the ablation threshold can lead to formation of various surface structures. The ripples
have a period roughly comparable to the wavelength of the incident laser radiation, and their dimensions depend on many
factors, such as chemical composition of the polymer substrate, laser wavelength and the angle of incidence. On the contrary,
biopolymers may significantly change their surface roughness and thus influence cell compatibility. The focus was on the
surface treatment of PES and PHB by pulse excimer KrF laser with wavelength of 248 nm. The changes of physicochemical
properties, surface morphology, surface chemistry and ablation of exposed polymers were studied both for PES and PHB.
Several analytical methods involving atomic force microscopy, gravimetry, scanning electron microscopy and others were used
for the analysis of the treated surface. It was found that the combination of certain input parameters leads not only to the
formation of optimal narrow pattern, but to the combination of a ripple and a wrinkle-like structure, which could be an optimal
candidate for cell attachment. The interaction of different types of cells and their interactions with the laser exposed surface
were studied. It  was found that laser treatment contributes as a major factor for wettability/contact angle change. The
combination of optimal laser energy and pulse number was used for the construction of a surface with an anti-cellular
response. Due to the simple laser treatment, we were able to prepare a biopolymer surface with higher roughness and thus
significantly influence the area of growth of different types of cells (U-2 OS cells).
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