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Abstract: 3D printing offers exceptional capabilities for the creation of miniaturized systems to 
study biomolecules. My research focuses on the development and utilization of 3D printers that 
can form integrated microfluidic systems to carry out various bioanalysis functions. We have used 
3D printing to create microfluidic channels, pumps, and valves that can carry out a host of bio-

relevant applications, including serial dilution [1], electrophoresis [2-3], affinity extraction [4-5], and solid-phase extraction 
with fluorescence labeling [6]. We have utilized these microfluidic systems in the determination of maternal serum protein 
and peptide biomarkers linked to the risk of a preterm birth (PTB) [2-4,6]. We have also detected RNA linked to mosquito-
borne viruses in 3D printed microfluidic systems [5]. We are now automating fluid delivery using on-chip pumps and valves 
[1-2] to streamline and simplify assays, and to enable integration of sample preparation processes in these microdevices [7]. 
Our strategy provides lower detection limits, reduced dead volume, and simplified analysis protocols, enhancing analysis 
capabilities and outcomes. Finally, our initial demonstrations of integrated microscale 3D printed fluidic systems offer 
excellent potential for future applications in a wide array of bioanalytical diagnostics. 
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