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Abstract
The crystal habit influences the processability of active agents even in pharmaceutical, food or cosmetic industry. The small average particle size, narrow particle size distribution (PSD) and suitable crystal shape of the poorly water-soluble drugs are very important factors in the field of formulation [1; 2]. Cilostazol belongs to the BCS Class II group. Due to its poor aqueous solubility and oral bioavailability, the therapeutic usage of cilostazol is limited. Therefore several works have attempted to increase these properties [3–5]. In the present work our purpose was to produce cilostazol crystals with small average particle size, besides suitable roundness, narrow PSD and stable polymorphic form with impinging jet crystallization. The effect of various post-mixing times and temperature differences were studied by means of a full factorial design. The results were compared with the original ground material and the products of conventional crystallization methods.
The products were characterized by several analytical methods: morphology – light microscopic image analysis system, scanning electron microscope, laser diffraction particle size analyser; polymorhism – differential scanning calorimetry, powder X-ray diffraction; residual solvent content – headspace gas chromatography; dissolution rate – Ph.Eur. dissolution apparatus. The results were analysed by means of a statistical program. It was observed that impinging jet crystallization is very effective and reproducible method for reducing particle size of cilostazol. Post-mixing time and temperature difference are significant factors in case of habit modification. The PSD was appropriate, the average particle size was significantly smaller (d(0.5)=3–5µm) and more uniform compared to the original ground material (d(0.5)=15–25µm) (Fig.1). This method resulted stable polymorphic form with lower residual organic solvent quantity, also enhanced the dissolution rate in contrast to the products of conventional crystallization methods. Therefore impinging jet method is suitable for optimizing the crystal habit of poorly water-soluble drugs, if the parameters of crystallization are chosen correctly.
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Figure 1: SEM images of cilostazol samples. A: original ground material (1000x); B: product of antisolvent impinging jet crystallization (10000x); C: product of antisolvent impinging jet crystallization combined with cooling (10000x).
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