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1. Introduction – The adhesion of various pathogens to different surfaces is one of the main causes of 

bacterial contamination. This requires the development of various strategies for obtaining antibacterial 

surfaces aimed at preventing bacterial adhesion and killing the pathogens. The researchers are focused on 

creating antibacterial-coated surfaces that aim to suppress the formation of biofilms either by killing 

bacteria or by preventing their adhesion to surfaces. This includes light-activated antibacterial coatings, 

which have the property of continuous disinfection of the surface as a result of irradiation of certain 

compounds (photosensitizers) with visible light and the production of cytotoxic components such as 

singlet oxygen and free radicals as a result of ongoing photodynamic processes. 

2. Experimental – The formation of the photoactive antibacterial 

polymer coatings consists in the sequential deposition of three 

components in water solution on stainless steel (SS) substrate, a 

catechol-based cationic glue P(mDOPA)-co-P(DMAEMA+), an 

orthoquinone functionalized nanogel, loaded with silver 

nanoparticles Pox(mDOPA)-Ag0/PAH, and a photosensitizer 

(ethylene diamine derivative of protoporphyrin IX (PPIX-ED)). 

P(mDOPA)-co-P(DMAEMA+) was used as a universal primer that 

was reported to facilitate the strong anchoring of antibacterial 

polymers to SS. [1–4] Pox(mDOPA)-Ag0/PAH nanogels were 

used to enhance the antibacterial properties of the coating and also to permit the covalent grafting of the 

photosensitizer by reaction of the amine group of PPIX-ED with the quinone group present in the 

nanogels. P(mDOPA)-co-P(DMAEMA+) [1] and Pox(mDOPA)-Ag0/PAH nanogels [3] were prepared 

according to procedures reported by Detrembleur et all. The chemical modification of protoporphyrin IX 

was carried out according to Scheme I. Porphyrins are widely recognized for their antibacterial activity by 

producing reactive oxygen species when exposed to visible light. The photoactive coating was thus 

achieved by simply dipping the SS substrate into the different solutions, with a rinsing step with water 

before each deposition to remove excess of unbound polymer or nanogel. 

3. Results and discussion – The synthesized polymers and porphyrin derivatives were characterized and 

proved using various spectroscopic analysis as NMR and FTIR. Several methods were used to analyse the 

formation and surface characteristics of the obtained polymeric coatings, including atomic force 

microscopy (AFM), scanning electron microscopy (SEM), and energy dispersive X-ray analysis (EDX). 

The antibacterial activity of the coatings against Gram-negative E. coli strains was also investigated.  

4. Conclusions – In this work, we have prepared a novel bio-inspired and photoactive polymer coatings 

on stainless steel. The surface properties and antibacterial activity were investigated and the promising 

results demonstrated that they can find potential medical applications.  
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Scheme I. Sythesis of PPIX-ED 
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