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Abstract

Ibuprofen (IBU) is widely used non-steroidal anti-inflammatory drug (NSAID), analgesic and
antipyretic agent. It has poor aqueous solubility leading to low oral absorption leading to
bioinegivalence problem and frequent dosing causing patient non-compliance. Improving the
aqueous solubility has been reported to increase drug absorption which ensures quick onset of
pharmacological actions. To actualize this, IBU was nanoformulated into solid lipid
nanoparticles to reduce the drug particle size thus enlarging the surface area. This approach is
effective in speeding up dissolution, increasing oral absorption and achieving sustained and
controlled release of the drug from the nanocarrier. IBU loaded nanoparticles were prepared by
emulsification solvent evaporation technique and characterized by Fourier Transform Infrared
spectroscopy, Thermogravimetric Analysis, X-ray diffraction and Transmission Electron
Microscopy. Release kinetics on the drug loaded nanoparticles was carried out in phosphate
buffer pH 6.8 using Pharma Test Dissolution Apparatus adopting shaking basket method at 37
°C. The optimized IBU-loaded SLNs had a particle size of 76.40 nm, polydispersity index of
0.275 and zeta potential of -41.3 mV. The encapsulation efficiency and drug loading was 99.73%
and 2.31%, respectively. The FTIR spectra confirmed successful encapsulation of the drug inside
the nanocarrier as only peaks responsible for the emulsifier and the binder could be identified.
This corroborated well with XRD spectra which showed a completely amorphous state of the
drug loaded nanoparticles as compared to the crystalline nature of pure drug. The IBU-SLNs
showed a release profile of up to 8 hours which is a great improvement from other reported
works. The release data obtained was quantitatively correlated with several mathematical
models. The drug release pattern of IBU-SLNs was best fitted with Higuchi square root model
and followed Higuchi drug release kinetics. Korsmeyer-Peppas model confirmed a non-fickian
diffusion model for the release of the drug from the matrix system.
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