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Preparation and Quality Evaluation of Mesoporous Silica

Indomethacin Solid Dispersion Composite
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Abstract: Objective: To improve the drug loading efficiency, dissolution rate and stability of the main drug
in the solid dispersion of mesoporous silica, polyvinylpyrrolidone k30 (PVPk30) and mesoporous SiO, Sy-
loid SP53D were applied as solid dispersion carriers for indomethacin (IMC) to prepare the drug-loaded
mesoporous Si0), solid dispersions (IMC-PVPk30-Si0,). Methods: IMC-PVPk30 solid dispersion was pre-
pared with the solvent evaporation method; IMC-SiO, solid dispersion and IMC-PVPk30-SiO, solid disper-
sion composite were prepared with the immersion-solvent evaporation method. Then samples were charac-
terized by differential scanning calorimetry (DSC) and scanning electron microscopy (SEM). The drug
loading efficiency and dissolution rate of the solid dispersion and its complex were determined by ultravio-
let-visible spectrophotometry. Results: The results of DSC showed that the melting peak of IMC disap-
peared practically between IMC-PVPk30, IMC-SiO, and IMC-PVPk30-SiO,, suggesting that IMC existed
in the amorphous state in these samples and the solid dispersions were prepared successfully, SEM showed
that the IMC-PVPk30 structure was irregularly blocked, and the IMC-SiO, and IMC-PVPk30-SiO, had a
nearly identical particle size. Compared with the mesoporous SiO, materials, the particle size increased
slightly, which indicated that IMC may be distributed on both the outer surface and the inner channel of
SiO,. The dissolution determination experiment showed that the dissolution rates of IMC-SiO, and IMC-
PVPk30-SiO, were higher than those of IMC-PVPk30 within 2 hours. Conclusion: The IMC silica solid
dispersion composite (IMC-PVPk30-Si0,) has a high drug loading efficiency and dissolution rate, and it is
expected to be a novel drug delivery system for poorly soluble drugs with better bioavailability.

Key words: solid dispersion; mesoporous silica; indomethacine; dissolution rate; stability
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