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1. Introduction – Due to the rising number of infectious diseases caused by pathogens resistant to 

multiple antibiotics from different groups, researcher’s efforts are directed toward the design of surfaces 

that will suppress biofilm formation either by killing bacteria and/or by preventing their adhesion to 

surfaces. In recent years, significant actuality gains to the so called “self-disinfecting” surfaces or “self-

hygienic” surfaces which can lead to considerably reducing the frequency and level of surface 

contamination. Self-disinfecting surfaces can be created by impregnation or by coating the surfaces with 

heavy metal ions (silver or copper), germicides (triclosan), or miscellaneous methods (e.g. light-activated 

antimicrobials). Coatings with long lasting activity must present good adhesion to the substrates as well 

as good chemical and mechanical stability. 

2. Experimental – In this work, the surface and mechanical properties of photoactive mussels inspired 

antibacterial polymer coatings were investigated. The coatings were obtained by the deposition of three 

consequent layers on stainless steel (SS) substrate. As a first layer was employed 3,4-dihydroxy-

phenylalanine (DOPA) functionalized P(mDOPA)-co-P(DMAEMA+) polycation which anchor to the 

surface by DOPA/metal interaction. The second layer consists in ortho quinone functionalized nanogels 

(Pox(mDOPA)/PAH). [1–4]. The third layer was obtained by grafting of amino modified photosensitizer. 

The covalent attachment of a photosensitizer, as a third layer, is 

possible, because of quinone/amine reaction.  

3. Results and discussion – The deposition of all layers and   

formation of photoactive polymer coating on SS was followed by 

using QCM-D in real time on SS sensors by measuring the variation 

of the resonant frequency (Df) vs. time. AFM analysis was used to 

investigate the surface properties of the thin coatings, and this 

technique revealed that the coatings were repeating the relief of the 

rough pristine SS substrate. Using an innovative nanoindentation 

technique, the mechanical properties of the thus prepared coatings 

revealed good hardness and Young's modulus. The investigation of 

the antibacterial photoactivity against Gram-negative E. coli 

demonstrated that the photoactive polymer coatings possess strong 

antibactericidal activity. 

4. Conclusions – In this study, the surface, mechanical and antibacterial properties of bio-inspired 

photoactive polymer coatings on SS were investigated. The results demonstrated that the obtained 

coatings meet all of the necessary requirements for use in a variety of industries. 
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