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Preparation of electrospun non-woven poly(1-vinylpyrrolidone)-co-(vinyl acetate) for rapid dissolution of acyclovir
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Highlights
- Incorporation of acyclovir into the copolymer by electrospinning.
- Improved dissolution compared to the solid drug.
- Rapid dissolution of the nonwoven mats in aqueous medium.
Abstract
New strategies for drug administration have been sought to overcome issues related to various factors, such as bioavailability. The present study aims to obtain a nonwoven material using the electrospinning technique with poly(1-vinylpyrrolidone)-co-(vinyl acetate). This copolymer exhibits amphiphilic characteristics, that is, it contains both hydrophobic and hydrophilic segments, incorporating acyclovir, an antiviral drug widely used in the treatment of herpes simplex type 1 (HSV-1). Thus, the nonwoven structure aims to overcome problems associated with traditional dosage forms, such as tablets and ointments. The results show that it is possible to obtain PVP/VA and acyclovir nonwoven mats with different concentrations (1, 2,5 and 5%). Characterizations of the electrospinning solutions revealed no significant changes in their intrinsic propertiers, with conductivity and viscosity values of purê PVP/VA (1,705 ± 0,099 µS.cm-1 e 202,3 ± 1,34 mPa.s), PVP/VA/ACV1% (1,612 ± 0,073 µS.cm-1 e 217,73 ± 0,46 mPa.s), PVP/VA/ACV2,5% (1,330±0,356 µS.cm-1 e 200,8 ± 6,29 mPa.s) e PVP/VA/ACV5% (1,602 ± 0,040 µS.cm-1 e 205,52 ± 3,299 mPa.s). FTIR analysis of the characteristic bands of both components was done individually; however, when analysing the combined materials, the data did not indicate any significant interaction due to band overlap between the polymer and the drug. Thermogravimetric analysis was used to evaluate the thermal stability of the pure and combined materials through mass loss as a function of temperature. The thermograms of the polymer-drug systems were quite similar, showing an initial water loss up to 110ºC, followed by a stable region up to 230ºC. A new region appeared with increasing acyclovir concentration, suggesting a possible interaction between the components. Differential scanning calorimetry (DSC) indicated a new degradation profile as the acyclovir concentration increased. The crystallinity of the materials is directly related to bioavailability; therefore, X-ray difraction (XRD) analysis will be employed to confirm these findings. Additional morphological characterisations are also required. The dissolution test demonstrated an improvement in solubility; the nonwoven mats dissolved 100% of the acyclovir within 700s, whereas the pure drug powder dissolved only 19%. These results indicate that the obtained material is a promising alternative for enhancing acyclovir bioavailability and may serve as an effective substitute for conventional dosage forms.
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