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Introduction 
Drug-resistant Infections and biofilm formation are major challenges in healing of chronic wounds, use of biomaterials in tissue engineering, and in implantable medical devices. As resistance to antibiotics is growing globally, multi-faceted strategies including alternative antimicrobial agents and biomaterials are urgently needed. Inorganic nanomaterials are an attractive alternative to antibiotic drugs as they can attack microbes via multiple mechanisms, limiting the ability of microbes to develop resistance [1].
Aims 
This work aims to develop and tailor nanomaterials comprising an antimicrobial inorganic core with polymeric coatings to inhibit and kill a range of pathogenic microorganisms, and to implement these in biomaterial constructs for medical devices and tissue engineering. 
Methods
We have developed a family of selenium-based nanoparticles with different sizes and polymer coatings, tailored to attack a variety of high priority drug resistant bacteria. The particles were produced via simple aqueous redox chemistry and tested in suspension as well as being incorporated in biomaterial films and scaffolds. Their effects on a range of bacteria and their mechanisms of action have been investigated experimentally. Figure 1. Scanning electron microscopy image showing the surface morphology S. aureus grown on chitosan scaffolds decorated with selenium nanoparticles. Arrows show blebbing, indicating membrane damage [2]. 

Results and Discussion 
The antibacterial properties of selenium nanoparticles were shown to depend strongly on their size, with an optimal particle size, around 80 nm, resulting in low mammalian cytotoxicity and strong antibacterial properties. Controlling the size, shape and charge of the nanoparticles with polymeric coatings enables tuning of their ability to inhibit growth and kill different types of bacteria. Particles which impact Gram-positive and Gram-negative bacteria (drug sensitive and drug resistant) via multiple mechanisms have been developed.
Conclusion 
Organic-inorganic nanoparticles based on selenium are promising for antibacterial biomaterials, with potential for wound healing, tissue engineering and medical device coatings. 
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