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Abstract

Poor bioavailability due to a slow dissolving rate for poorly soluble
substances such as sildenafil citrate is a common issue for dosage form design
experts. Several strategies were developed to improve solubility, with one of
the most well-known being solid dispersion. Hydrotropic agents can serve as
drug carriers in the formulation. Sildenafil citrate (SLC) is a selective
phosphodiesterase-5 inhibitor with limited aqueous solubility (4.1 mg/ml in
water), resulting in only 40% bioavailability following oral treatment. Using
hydrotropic agents as carriers in solid dispersion has several advantages, it is a
new, simple, cost-effective, safe, accurate, precise, and environmentally
friendly method for the analysis (titrimetric and spectrophotometric) of poorly
water-soluble drugs titrimetric and spectrophotometric precluding the use of

organic solvents.

In this study, the solubility of SLC was scanned using various
concentrations of single and mixed hydrotropic solutions of sodium acetate,
urea, sodium benzoate, and mannitol. Results revealed that the highest
solubility of the drug was achieved in urea solution (43.33mg/ml), and the
solubility enhancement was correlated with the urea concentration. A series of
formulas of SLC-urea at different ratios were prepared by other methods
(Physical mixture, lyophilization, solvent evaporation, and kneading), and the
results revealed that the best formula that gives the highest solubility of SLC
was SLC-urea (1:5) solid dispersion formula prepared by solvent evaporation

method.

The physicochemical properties of the prepared solid dispersion formula
were evaluated by scanning electron microscopic images, fourier Transform
infrared (FTIR), scanning Electron Microscopy (SEM), differential scanning
calorimetry (DSC), thermogravimetric analysis (TGA), and powder X-ray
diffraction analysis (PXRD). The result showed that the partial crystallization
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was obtained by a solvent evaporation method. All the solid dispersion
formulas showed higher solubility than pure Sildenafil citrate. Differential
scanning calorimetry and X-ray powder diffractions showed reduced drug
crystallinity in the solid dispersions. Fourier-transform infrared spectroscopy
demonstrated a hydrogenic bond between N-H and C-O groups of urea with
0O-H, O-0, and C-O groups of Sildenafil citrate. The formula (SLC-Urea (1:5)
solid dispersion prepared by solvent evaporation method) was optimized
based on the evaluation. In addition, the formula SLC-Urea (1:5) solid
dispersion prepared by solvent evaporation method showed (100%)
dissolution of SLC after 1 h compared to 68% dissolution of pure SLC at the
same time using phosphate buffer solution at pH 6.8. The formula SLC-Urea
(1:5) solid dispersion prepared by solvent evaporation method was further
tested for sexual behaviour activity in male rats, and significant enhancements
in copulatory efficiency (97.6%) and inter-copulatory efficiency (49.39%)
were noted in comparison to the pure SLC drug when exposed to the
optimized (SLC-Urea) formulae. Therefore, the solid dispersion technique
using a hydrotropic agent (Urea) could be regarded as a potential strategy for

improving the solubility, in vitro dissolution, and therapeutic efficacy of SLC.
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