
ABSTRACT 

The advent of microfluidic systems some two decades ago has culminated in the development of an array of smaller, less expensive, more sensi-

tive analytical platforms capable of more rapid chemical analyses, as well as the facile on-chip chemical synthesis of fibers, particles, and tubules 

that span the macro, micro, and nano scales. The characteristic low Reynolds number laminar flows within these systems has fostered the pro-

duction of high aspect ratio microstructures in the fabrication of chemical sensors capable of performing in the marine environment while quanti-

tating nitroaromatics in the 10 ppt range enabling the detection and more precise localization of compromised unexploded ordnance on the sea 

floor.  

Additionally, my lab seeks to tease out the synergies that exist between microfluidic systems, biological cells, and ex vivo biochemical synthesis. 

Rapid kinetics and mild reaction conditions of “Click-chemistry” within the low Reynolds number flows has been used to form nested concentric 

flows of various cell suspensions protected by innocuous sheath fluids within microsystems. This was accomplished by the incorporation of flow 

altering geometries into the microchannels to induce hydrodynamic focusing influenced by systemic advection. The resultant flows were photo-

polymerized in situ using low dose UV-A irradiation. Principles of microfluidic systems, chemical sensing, click chemistry, and biohybrid materials 

will be presented followed by recent results from our work in these exciting areas. 
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