Preparation of nimodipine microspheres contained in a solid dispersion by the emulsion-solvent-diffusion method and evaluation of their in vitro and in vivo characteristics 
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The spherical crystallization technique is a novel agglomeration method performed in a liquid system which was developed by Kawashima in the 1980s [1]. In this system, agglomeration and spheroidization can be carried out simultaneously during the crystallization process of a substance with a bridging liquid by means of stirring. In the beginning, the spherical crystallization technique was mainly used in direct tabletting technology, because crystallization and agglomeration could be carried out simultaneously in a single step. The resultant agglomerates produced exhibited dramatically improved flowability, packability and compressibility [2,3]. 
To prepare nimodipine immediate and sustained release microspheres in a solid dispersion by the emulsion-solvent-diffusion method in a single step. Special attention was devoted to improving the dissolution rate of the drug and then the controlled release of drug from the microspheres. Eu E100 and Aerosil were employed as a solid dispersion base for the immediate release microspheres, while HP55 and aerosil were employed as a solid dispersion base for the sustained release microspheres, while ethyl cellulose (EC) was selected as a retarding agent to control the drug release rate. Micromeritic properties of the microspheres, the drug dispersion state and the drug release profiles of the microspheres were investigated. Relative bioavailabilities of two types of microspheres were compared with NimotopTM, a commercial nimodipine tablet, in a study in 3 healthy dogs. Two types of microspheres i.e. immediate release and sustained release microspheres could be successfully prepared through adjustment of the ratio of nimodipine to the functional additives. The particle size of the resultant microspheres was mainly controlled by the agitation speed during the manufacturing process. The results were showed in Fig. 1. Following X-ray, DTA and SEM analysis, it was found that nimodipine was highly dispersed and present in the microspheres in an amorphous state. The drug release rate from the microspheres was very dependent on the type and amount of the functional additives in the formulation. The relative bioavailabilities of the immediate release microspheres and sustained release microspheres, compared with the NimotopTM tablet, were 118.2% and 96.1%, respectively. The emulsion-solvent-diffusion method is a simple and efficient technique for designing functional microspheres for poorly water-soluble drugs. 
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Fig. 1. SEM photograph (A), IR spectra (B) and drug release profiles (C). 
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