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Highlights
Optimization and morphological study of electrospun PVP/VA membranes containing nitrofurazone.
Continuous, homogeneous and beads free fibers achieved for drug release studies.
Resumo/Abstract
Nitrofurazone is a widely used antimicrobial agent in the treatment of wounds and burns due to its effectiveness against a broad spectrum of microorganisms. However, its conventional topical application can be painful and requires direct manipulation of the injured area, increasing the risk of secondary infections and patient discomfort. In this context, electrospun polymeric membranes emerge as a promising alternative, enabling homogeneous and controlled drug release directly onto the wound, without the need for removal for reapplication or external contact during application. The copolymer of polyvinylpyrrolidone and vinyl acetate (PVP/VA) is a hydrophilic, biocompatible, and water-soluble material. Its ability to form flexible films and its good interaction with drugs make it ideal for topical delivery systems such as electrospun membranes. In this study, a PVP/VA solution containing 0.5% (w/w) nitrofurazone was prepared in ethanol/water (95:5 v/v) at 35% (w/v) and electrospun to obtain the membrane.
Morphological analysis using optical microscopy (Figure 1) revealed that the optimal electrospinning parameters for membrane formation were: voltage of 12 kV, a distance of 10 cm, and a flow rate of 1.0 mL·h⁻¹, resulting in continuous, homogeneous fibers without beads, confirming good electrospinnability. These results indicate that the optimized PVP/VA–nitrofurazone system is a promising material for the development of fast-release wound dressings. Furthermore, initial release tests demonstrated that PVP/VA exhibits complete solubility within seconds, indicating that upon contact with wound exudate, the membrane rapidly dissolves, promoting immediate nitrofurazone release. This feature is particularly advantageous for treating skin lesions, as it allows effective and painless drug application without the need for direct manipulation of the affected area.
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Figure 1. Optical microscopy image of the membrane obtained by electrospinning under the following parameters: voltage of 12 kV, distance between the collector and the needle of 10 cm, and flow rate of 1.0 mL·h⁻¹. Magnification: 40×.
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