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Abstract 
With the aid of surface chemistry, the modern biomedical polymer devices may be made biocompatible, non-cytotoxic, antibacterial and resistant to pathogenic bacteria. Hence, a proper choice of surface modification of polymeric nanomaterials used in various biomedicine applications gained nowadays a very close attention. Further modification of polymeric surface by introducing specific functional groups may improve performance of polymeric implants or implant devices as half of all nosocomial infections are now device related. 
Newly developed man-made synthetic polymers like polyamides or polyesters rapidly entered medical application field already during the second half of the 20th century. The biomedical applications include suture material, coated textile for skin infection, wound dressing, catheters, bone tissue scaffolds and dialysis membranes. But the modification of their surface is crucial as a bare polymers represent a high risk for patients (i.e.: thrombogenesis etc.).
In our study, the chemical method was used to modify the surface of one polyamide (Nylon 6) and one polyester (polycaprolactone (PCL)) material in order to create a resistant surface against the formation of a harmful biofilm caused by pathogenic bacteria. On Nylon 6 surface, the amide functional groups were successfully converted into secondary amine. Modified Nylon 6 has been found to be antibacterial particularly due to the presence of hydrophilic poly(ethylene glycol) methyl ether (H3C-PEG) chains, and moreover, due to the subsequent physical deposition of copper nanoparticles among the PEG chains. In the second case, tannin coating on PCL (polycaprolactone) nanofibrous membrane was applied and the antibacterial tests focused on the gram negative bacterial strain confirmed the significant effect on the bacterial adhesion to the modified surface as well.
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Scheme 1: Conversion of Nylon 6 into Nylon 6-NH, followed by grafting on Nylon 6-NH via H3C-PEG-OTs and Cu NPs to form Nylon 6-N-PEG-CH3- Cu 
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Fig. 1.: Inhibiting zones of S. aureus, exposed to Nylon 6-N-PEG-CH3-Cu a); after removal of Nylon 6-N-PEG-CH3-Cu b).
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