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The aim of this work is to present the various overlaps between plasma technology

and electrospinning, an established and versatile process to fabricate continuous

polymeric or inorganic fibers, with dimensions in the range of tens of nanometers to a

few microns, from a molten polymer or a polymeric solution. These polymeric

solutions should fulfill many requirements in terms of rheological properties,

conductivity and surface tension in order to be electrospinnable; typically, mixed

solvents or additives are adopted to improve electrospinnability of polymeric solutions,

however this may induce additional costs and environmental concerns. Due to their

high surface area, electrospun nonwoven mats are suitable materials for many

industrial and biomedical applications, in water and air filtration, as separators in

Li-ion batteries and as scaffold for tissue engineering. Depending on the application,

plasma treatment may be employed to optimize the characteristics of the materials

(hydrophilicity and surface roughness) or the electrospinning process itself (improving

the electrospinnability of polymeric solutions).

In this work plasma pre-treatment of polymeric solutions and post-treatment of

electrospun scaffold are investigated. Plasma pre-treatment is employed to produce

Poly-L-lactic acid (PLLA) scaffolds for biomedical applications without using toxic

solvents; indeed, non-thermal plasma process is used to improve the

electrospinnability of PLLA in a 100% dichloromethane solution without adding the

toxic dimethylformamide to increase conductivity. Plasma post-treatment is focused

on the improvement of electrospun PLLA biocompatibility; results for surface chemical

modification and cell proliferation on plasma treated and untreated PLLA electrospun

scaffolds will be presented and discussed. Finally, results for the use of plasma

treatment in some patent-pending electrospinning processes dealing with Li-ion

batteries and biomedical applications will be summarized.
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