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Electric field simulation assisted electrostatic fibre formation and characterisation of the fibre matrices

Kulcsszavak: electrospinning; polymers; electric field modelling; nanotechnology
Electrospinning is a widely investigated and used non-mechanical technology that can be used to produce nano and microfibres. These fibre structures have wide applicability in medicine, pharmaceutical and in engineering. For medical purposes, these structures are widely researched because they mimic the extracellular matrix thus making them an excellent candidate to be used in tissue engineering applications. Outside of the applications in tissue engineering, these fibre matrices are also excellent drug delivery systems because of the known dissolution rate, therefore the dissolution rate of their delivered pharmacological substance. In medicinal applications, they are also excellent candidates for antibacterial wound dressing where they deliver metal nanoparticles, antibiotics, or other antimicrobial materials. The nanofibre matrices also have applications outside of medicine, especially in filtration systems, new generational energy storage devices and in different biosensor systems. The applications of the fibre structures are dependent on different physical and chemical properties, the chemical applications are dependent on the solution conditions especially the solvent and the polymer that is used for the electrospinning.
 The physical properties are dependent on the machine and on the ambient parameters during the electrospinning. The focus of my presentation will be the mash modelling of the electric field during the electrospinning and the effect of the added CaCl2 on the created polymer fibre matrix.
The electric field modelling can give us a better understanding of the whole electrospinning process especially of polymer deposition on the different collector geometries. These simulations can also lead to create better collector or needle geometries that can help to gain a better understanding on this technology.
 The physical and chemical parameters of the fibre structure also depend on the chemical components of the electrospinning solution. During my research I investigated the effect of different CaCl2 concentrations in the polysuccinimide polymer solution. The inorganic salt content can affect the diameter of the fibre strands and can influence the cytotoxicity of the fibre structure.



