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Introduction PDMS microfluidic devices for W/O emulsion

Droplet-based Microfluidics (DM): Droplets are formed by emulsifying one fluid in another immiscible fluid in microfluidic devices. The monodisperse droplets can be continuously produced and dispersed in a continuous fluid flowing within these microfluidic devices. One achieves synthesis of microparticles by a microfluidic route if the as-generated droplets are solidified downstream either thermally or chemically. The microfluidic approach provides a robust control over particle size, morphology and chemistry (Janus particles), it also enables 100% encapsulation. Although it is good in achieving chemical anisotropy, it is poor in obtaining shape complexity. Step 1: sol precursor solution reinforced with cellulose nanocrystal

Results

Droplet

Step 2: shrinkage of the hybrid sol with DM (W/O)

Microfluidics provides an efficient platform for the synthesis of functional materials combining biopolymer templates. Future work could be the followings: 1) Synthesis of functional nanoparticles by nanofluidics; 2) development of other biomass (chitin, other polysaccharides) as templates for novel functional materials; 3) shape, morphology (porosity) control for active applications, for example, in drug delivery, release control, catalysis.

Porosity control by cellulose nanocrystals

In 

  DM, droplet microfluidics; SP, suspension polymerization; EP, emulsion polymerization; PL, photolithography FL, flow lithography; TP, Template based processes Dendukuri, D.; et al 2009 droplet shrinkage and shape transition Shrinkage and shape transition. Scale bar: 50 µm, arrows indicate flow direction; droplet diameter evolves from original D 0 to D i at time i.

  achieving hexadecane in sol precursor (O/W) emulsion stabilized by cellulose nanocrystals Step 2: shrinkage of the pickering emulsion droplets with DM (O/W/O)

  Uniform water-in-oil (W/O) emulsion droplets of silica sol were generated and subsequently underwent shrinkage through in situ rapid solvent diffusion within the microfluidic channel. The dispersed phase and continuous phase were silica sol and dimethyl carbonate (DMC), respectively.