Magnetic poly(glycidyl methacrylate) microspheres prepared by emulsion polymerization
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In recent years, magnetic polymer microparticles have been increasingly used as carriers of biomolecules in biosciences and medicine. In particular, they find applications in separation of biomolecules or cells, drug delivery systems and detection of microorganisms contaminating food. The most frequently used magnetic polymer particles are still based on polystyrene, which exhibits hydrophobic properties resulting in pronounced residual nonspecific protein adsorption, producing undesirable background signals in immunodiagnostics. Development of magnetic microspheres with low nonspecific adsorption of biomolecules and high binding capacity is therefore desirable. In this report, poly(glycidyl methacrylate) (PGMA) was chosen as a matrix of microspheres, due to the high reactivity of its oxirane groups.

Magnetic PGMA microspheres were obtained by ammonium persulfate- or 4,4'-azobis(4-cyanovaleric acid) (ACVA)-initiated emulsion polymerization in the presence of different magnetic colloids. The colloids were prepared by chemical coprecipitation of Fe(II) and Fe(III) salts in alkaline medium and stabilized by polysaccharides, such as dextran, (carboxymethyl)dextran (CMD), (diethylaminoethyl)dextran and (hydroxypropyl)cellulose, added to the reaction before or after precipitation. Water-soluble polysaccharides showed hydrophilic properties which reduced or prevented nanoparticle aggregation and nonspecific binding to cells. Moreover, their functional groups can immobilize proteins and other molecules. The diameter of magnetic colloids was typically in the range 4-10 nm. Nanoparticles stabilized by the addition of CMD during precipitation were more stable than those obtained by the addition of stabilizer after precipitation.

Magnetic PGMA microspheres were prepared in the presence of Disponil AES 60 or Tween 20 used as emulsifiers. The effect of reaction conditions of emulsion polymerization, such as initiator and emulsifier type and concentration, type and amount of magnetic colloid and GMA concentration on morphology, particle size, particle size distribution and oxirane group content in PGMA microspheres was determined. Monosized magnetic PGMA microspheres with diameter in the range 70-300 nm and containing 0-7.3 mmol oxirane groups per g were obtained. If ACVA was the initiator, the size of microspheres was smaller than that of the particles obtained with ammonium persulfate and it almost did not depend on the concentration of iron oxide in the reaction mixture. The size of microspheres increased with decreasing concentration of the emulsifier. Disponil AES 60 was the preferred emulsifier in the polymerization. 
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