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Abstract

Large size sodium alginate microspheres were prepared by a simple microfluidic device under
coaxial injection condition. The device is cast from PDMS and the mold consists of small diameter
metal and PTFE tubes. Droplet of 2% sodium alginate was generated by the device in silicone oil
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and then cross-linked in a solution of 2% CaCl., which was mixed with hydroxypropyl cellulose at
a concentration of 0.1% to 1.5% (w/v). Our results show that the morphology of the resulting so-
dium alginate microspheres is strongly dependent on the concentration of hydroxypropyl cellu-
lose. With the increase of hydroxyl propyl cellulose concentration, the shape of sodium alginate
microspheres changed from hemispherical to tail-shaped due to the decrease of interfacial tension
between oil and cross-linked solution. The higher the concentration, the sharper the tail of the so-
dium alginate microspheres. These different shapes of sodium alginate microspheres play an im-
portant role in the application of nanomedicine and biomedical materials.
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Figure 1. Schematic diagram of gel microsphere preparation device
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Figure 2. Schematic diagram of formation process of trailing calcium alginate gel microspheres
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Figure 3. (a)~(f) shows the morphology of gel spheres of sodium alginate microspheres in CaCl, mixed solutions containing
different concentrations of hydroxypropyl methyl cellulose
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Figure 4. Surface tension of 2% CacCl, solution at different concentrations of hydroxypropyl methyl cellulose
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Figure 5. The a/b ratio varies with the cellulose concentration. Insert photographs to show the definitions of a and b
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