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Abstract
Background: Furosemide (FUR) belongs to the loop diuretics group, class IV of the Biopharmaceutical Classification System (BCS). As a result, it has low solubility in water, which could reduce how well it is absorbed when taken orally.
Objective: This study aimed to increase the solubility of FUR by developing several formulations employing water-soluble carriers.
Method: The FUR was combined with hydroxy methylcellulose E6, HPMS, polyvinylpyrrolidone k30 (PVP), and soluplus in a 1:2 ratio.The mixture was then processed using the solvent evaporation to create an amorphous solid dispersion ASD. The products underwent characterization using Differential Scanning Calorimetry (DSC), Powder X-ray Diffractometry (PXRD), and Fourier Transform Infrared Spectroscopy (FTIR). Furthermore, a dissolution test was conducted on these systems.
Result:  The results suggest that the crystallinity of FUR decreases when combined with HPMC in a binary solid dispersion. In contrast, when considering a PVP binary system, the findings indicate the complete formation of an amorphous system, leading to enhanced release in comparison to the pure drug. Including PVP in the evaporated product of a binary mixture results in a homogeneous blend, which could be associated with forming a completely disordered solid dispersion system. Regarding FUR/soluplus SD, although it yields positive outcomes in both DSC and XRPD, its dissolution rate is lower than that of amorphous solid dispersion ASD with HPMC and PVP.
Conclusion: This work produced binary SD FUR formulations with improved solubility. The presence of PVP in the solvent-evaporated product results in the creation of a completely amorphous solid dispersed system, which enhances the drug dissolution rate due to its miscible nature. This information can be utilized in future endeavors to alter FUR's physical characteristics and dissolution rate.
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