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Liposome is artificially prepared spherical vesicle, mainly composed of phospholipid as a building block. Until recently, it has been considered as a favorable methodology of drug encapsulation, because of its higher loading efficiency and bioavailability comparing to the other nano/micro carriers. Various approaches have been tried to efficiently prepare liposomes with narrow size distribution and high reproducibility. However, conventional methods for liposome preparation have many disadvantages such as broad size distribution, heterogenous lamellarities, batch type production which hinders scale-up, and difficulties of controlling experimental variables. As a promising approach, microfluidic hydrodynamic focusing technique has been garnering much attention due to various advantages such as user-oriented control of size distribution and lamellarity as well as continuous production. Based on the knowledge described above, in this study, small unilamellar liposomes with narrow monodisperse size distribution were prepared by the microfluidic assembly device. From the morphological characterization using DLS (dynamic light scattering) and TEM (transmission electron microscopy), it was revealed that the liposomes were monodisperse (PdI, polydispersity index <0.1) and spherical vesicles with ranging from 50 to 100 nm. Furthermore, significant factors in microfluidic liposome-assembly (i.e. phospholipids with suitable transition temperature, ionic surfactants to adjust surface charge, and sterol-additives to control permeability) were investigated to improve flexibility and stability of the vesicle. Subsequently, in order to render the liposome with more durability and targeted delivery in gastrointestinal tract, liposomes were entrapped into hydrogel matrix with alginate (safe for human consumption, mucoadhesive). The even-sized (approx. 400 μm) microspheres (liposomes entrapped into alginate-hydrogel) were achieved through the syringe-dropping method, which could be extensively used as a delivery carrier for oral administration. 

