Generation of core-shell microparticles using microfluidics
ABSTRACT

Microfluidic systems which are droplet based have shown compatibility with many reagents, chemical as well as biological, and are capable of performing various operations that can be rendered programmable and reconfigurable. These systems have benefits of dimensional scaling thereby enabling controlled and rapid mixing of fluids in the droplet reactors, resulting in decreased reaction times. This, coupled with the precise generation and repeatability of droplet operations, has made the droplet-based microfluidic system a potent high throughput platform for biomedical research and applications. In this work, we present a robust microfluidic platform for controlled and complete on-chip generation of alginate microparticles using electric field. A combined focused and coaxial flow configuration implemented in a hybrid glass-PDMS (polydimethylsiloxane) device is used for the generation of microparticles. Stability of alginate in Calcium chloride after crossing the liquid-liquid interface and quick polymerization allows for reliable production of microcapsules. Confocal imaging of microcapsule reveals generation of homogeneous microcapsules. The current approach is expected to have advantages over existing techniques for liquid core microcapsule generation in terms of continuity of the process, control over core stability, and non-damage to cells when used for cell encapsulation applications. We also demonstrate the use of this method to generate alginate microparticles of multiple sizes by controlling the electric field.
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