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ABSTRACT
Droplet-based processing strategies in lab-on-a-chip devices hold great promise due to the ability to create precise
volumes, to protect encapsulated materials, and to easily manipulate droplets. The microfluidic length scales in these
devices also change the relative importance of various modes of mass transport like diffusion, kinetics, and convection.
Knowledge of the relevant transport timescales for surface-active components like surfactants and particles has allowed us
to control the formation of emulsions in ways not possible at the macroscale. For small molecule surfactants that diffuse
rapidly, adsorption to interfaces in microfluidic geometries is kinetically limited. Here, the balance of kinetics and
convection can be exploited in a microscale tipstreaming process to produce monodisperse, submicron emulsion droplets.
For micron-sized surface-active particles that diffuse more slowly, adsorption to interfaces in microfluidic geometries is
diffusion limited. Here, the balance of diffusion and convection can be exploited in a microfluidic bubble generator to
produce stable, nonspherical Pickering foams. These two examples highlight the potential for developing microfluidic
processes to synthesize novel multiphase materials.
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