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PREPARATION OF POROUS POLYSTYRENE MICROCAPSULES WITH A HOLLOW CORE
FOR CELL IMMOBILIZATION MATRIX

Etik MARDLIYATI, Masahiro YOSHIDA, Yoshinobu KAWANO, Yoshimitsu UEMURA
and Yasuo HATATE

A new method for preparing porous polystyrene microcapsules with a hollow core applied as an
immobilization matrix of microorganism was developed using an oil-in-water (O/W) emulsion solvent
evaporation technique. The method was based on the phase separation of polystyrene in solvent mixture
of dichloromethane and isooctane. The effects of isooctane concentration and solvent evaporation
temperature on the microcapsules morphology were investigated. It was found that the formation of a
hollow core and micropores was significantly affected by isooctane concentrations. Moreover, diameters
of a hollow core and the structures of capsule wall were influenced by the temperature of solvent removal
process.
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Organic phase Aqueous Phase

Wall material : polystyrene 10wit% Dispersing agent :

Emuisifier : sorbitan monooleate 3 w1% PVA 1 wi%
Polymer good solvent : dichloromethane calcium triphosphate 50 wi%
Polymer poor solvent : isooctane 0-7 wi% Total 500¢g

Total 60g

Stirring (200 rpm, 5 min)
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I Formation of O/W emulsion I

L Stirring (200 rpm)
A

Solvent evaporation
removal of dichloromethane (30 or 35°C, 12 h)
and removal of isooctane (45, 50 or 55°C, 18 h)
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