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Highlights
· To study a formulation containing paracetamol in non-woven fibers, aiming at rapid dissolution. 
· The electrospinning technique was used to incorporate paracetamol into the PVP/VA polymer. 
· Different concentrations of paracetamol alter the crystallinity and thermal degradation of the fibers. 
· Fibers with a lower concentration of paracetamol (10%) have an amorphous structure, favoring dissolution. 
· Method shows potential to improve the availability of paracetamol in patients with swallowing difficulties.
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The project aims to improve the drug delivery system for fast-release medications, focusing on the rapid solubilization of the drug in the mouth, without the need for swallowing or chewing1. The main goal is to develop a non-woven fabric (disordered fibers) using the electrospinning technique to promote the rapid release of paracetamol (PCM), embedded in polymeric nanofibers of poly(1-vinylpyrrolidone)-co-(vinyl acetate) (PVP/VA). The choice of PCM is due to it being one of the most widely used drugs and soluble in both water and ethanol. Four non-woven mats with different PCM concentrations were produced: PVP/VA (0% PCM), PVP/VA/PCM10 (10% PCM), PVP/VA/PCM20 (20% PCM), and PVP/VA/PCM30 (30% PCM). Each non-woven contains 35% of the PVP/VA polymer (w/w) and a solvent consisting of 97% ethanol with 3% distilled water (v/v). After electrospinning, morphological characterization was performed using scanning electron microscopy (SEM) to observe fiber formation and surface features. Fourier-transform infrared spectroscopy (FTIR) revealed an increase in peak intensity in the carboxyl region, indicating vibrations resulting from the interaction between oxygen and hydrogen atoms of PCM and PVP/VA. Differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA) provided information about sample degradation corresponding to the pure polymer. X-ray diffraction (XRD) revealed that the non-woven mats exhibited a more amorphous structure compared to pure PCM. In dissolution analysis (Figure 1), it was observed that the non-woven mats completely dissolved in approximately 120 seconds, whereas pure PCM (PCM10 – 10% PCM, PCM20 – 20% PCM, and PCM30 – 30% PCM) dissolved only 40–60% in the same period. Kinetic models were applied, and the Weibull model was the best fit. For all membranes, β < 1 indicated that the release process is diffusion-controlled. The PVP/VA/PCM10 sample showed the best performance, dissolving about 60% of paracetamol in less than 15 seconds and nearly 100% within 3 minutes.

Figure1. The cumulative release for membranes as a function of time (a) PVP/VA/PCM10 and PCM10; (b) PVP/VA/PCM20 and PCM20; and (c) PVP/VA/PCM30 and PCM30.
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