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Abstract: 
Understanding the science and manipulating colloidal materials to yield structures has been a topic of 
research for over 200 hundred years. Colloidal particles typically range in size of from 100 nm to 1 µm and 
assembling these particles to structures that provide properties different from the individual particles 
themselves is of significant engineering interest. Over the past century, manipulating colloidal particles with 
flow-based methods has been an important tool to develop such material assemblies. In this presentation, I 
will share our method of using both pressure driven flows and electrokinetic flows to systematically 
manipulate migration of colloidal particles within a microfluidic channel. The results show that during 
migration towards the microfluidic channel walls, the particles aggregate and then form bands in the 
microchannels. The migration of particles occurs normal to the direction of flow, where no externally applied 
forces exist. Moreover, the organization of these particles to bands occurs above a minimum threshold 
electric potential for a given flow rate. My group has recently developed a technology to extract these pre-
formed bands from the microchannels to generate structures on porous substrates enabling a new approach 
to continuous flow and assembly of colloidal matter. 
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