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Abstract

Clarithromycin is a board spectrum antibacterial agent which is poorly soluble in water. It is
classified in BCS (Biopharmaceutical Classification System) class Il. The oral bioavailability of clarithromycin
is only 50% due to the slow dissolution rate. The aim of this study was to develop clarithromycin
nanocrystals having high dissolution for oral delivery. In the experiment, the production technique and other
factors involving the preparation such as type and amount of surfactant, co-surfactant, and initial drug loading
were studied to obtain an optimized formulation. The results indicated that the preparation of clarithromycin
nanocrystals by precipitation-homogenization-lyophilization (PLH) method provided more effective and
reduced the passing cycle through the high pressure homogenizer as compared with high pressure
homogenization (HPH) method. The optimized formulations were C1F2S01 and C1F5S01 which were
consisted of poloxamer 407 as a surfactant 2 %w/v and 5 %w/v, respectively and SLS as a co-surfactant 0.1
%wl/v. Nanocrystals of clarithromycin had mean particle size approximately of 400 nm and zeta potential
higher than -30 mV. The results from SEM showed that clarithromycin nanocrystals were in cubic-like shape.
The DSC thermogram and x-ray diffraction pattern showed that clarithromycin nanocrystals were in crystalline
state and/or partial amorphous form. The results from saturation solubility and dissolution study indicated
that the clarithromycin nanocrystals had higher saturation solubility and dissolution when compared to the
clarithromycin powder and the coarse suspension in both dissolution buffer pH 5.0 and 6.8. The better
dissolution performance of nanocrystals would be the result from the reduction of the particle size into
nanometer range. The saturation solubility and dissolution profile of both nanocrystal formulations were
comparable which were due to the similar size of the particles. The results from cytotoxicity study of
clarithromycin nanocrystals revealed that cellular monolayer was viable when the clarithromycin concentration
in nanocrystals was less than 50 pM. Moreover, the stability study suggested that both nanocrystal

formulations had good physical stability at 4 °C, 30 °C and 45 °C for 4 months.
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