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Despite the successful commercialization of several oral lipid-based formulations 

(LBFs) over the years, a large discrepancy exists between the number of poorly water-
soluble drugs displaying suboptimal in vivo performance and the successful application of 
LBFs to mitigate their various delivery challenges. Solid-state LBFs have attracted significant 
interest as a viable means of progressing LBFs onto the market. Here, for the first time, 
biocompatible montmorillonite and laponite clay materials with large specific surface areas 
and unique charge properties are reported for solidifying LBFs. Montmorillonite-lipid hybrid 
(MLH) and laponite-lipid hybrid (LLH) microparticles were prepared by spray-drying medium-
chain triglyceride emulsions with aqueous dispersions of montmorillonite or laponite, 
respectively. MLH and LLH powders were characterized for particle size, morphology and 
lipid encapsulation efficiency. The model drug, blonanserin, was intercalated into 
montmorillonite and laponite at pH 2, and was also loaded into MLH and LLH microparticles. 
The ability of the clay materials to control drug release and optimize drug solubilization was 
investigated using bio-relevant dissolution studies under digesting and non-digesting 
conditions. Laponite was the more effective carrier for LBFs, since up to 94% w/w lipid could 
be effectively loaded via spray-drying. In contrast, only 70% w/w lipid could be loaded into 
montmorillonite. The nanoparticle size range of laponite (crystal size 1 x 25 nm) and larger 
specific surface area (≥900 m2g-1) allowed for higher lipid loads. SEM imaging confirmed a 
marked difference in morphology of MLH and LLH powders. High drug loads were achieved 
by intercalating blonanserin into clay materials, and controlled drug release was 
demonstrated during USP dissolution in simulated gastric media, owing to electrostatic 
interactions between anionic clay platelets and cationic blonanserin molecules. Based on 
these results, the potential of biocompatible clay materials for solidifying LBFs at high lipid 
loading levels and modulating cationic drug release and solubilization in vitro was confirmed. 


