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Abstract 

Polymer fibres with very small diameters (less than 200 nm) can be prepared by the 

electrostatic spinning method, which is a typical representative of the "top-down" 

nanotechnology. The use of this method has been facilitated by low purchase costs 

and the possibility of scale-up. The forces of a high-voltage electric field create the 

so-called Taylor cone [1] and cause a fibre to form. During the flight of the fibre, an 

extremely fast evaporation of the solvent and solidification of the material occur. 

This nanomaterial manufacturing process is affected by many parameters which can 

be divided into four categories: solution properties, processing parameters, 

electrode geometry and environmental conditions. It is therefore clear that precise 

control of the process conditions is the main requirement for laboratory preparation 

and production of nanofibrous layers. In our group 4SPIN® devices that meet the 

high technology requirements were developed [2]. 

In this presentation we will focus on the key technological aspects. First, the most 

suitable conditions for the formation of fibres of natural polymers (especially 

hyaluronic acid blends) from aqueous solutions will be shown [3]. Optimally adjusted 

laboratory procedure was transferred to larger production in a newly developed 

semi-industrial machine [4]. Further parameters (morphology, macroscopic 

structures, etc.) and quality (defects, thickness uniformity, etc.) of prepared 

nanofibrous layers will be discussed.  

We show that electrostatic spinning is a suitable method for the production of bio-

polymer layers with fine nanofiber structure suitable for a wide range of applications. 
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