DEVELOPMENT OF A LAMP-BASED MICROFLUIDIC DIAGNOSTIC DEVICE
Emily Ciesielski1, Prabin Sherpaili1, Carson Emeigh1, Samodha C. Fernando2, Takayuki Shibata3, Sangjin Ryu1,4 eciesielski2@huskers.unl.edu 
1 - Department of Mechanical and Materials Engineering, University of Nebraska-Lincoln, Lincoln, NE
2- Department of Animal Science, University of Nebraska-Lincoln, Lincoln, NE
3- Department of Mechanical Engineering, Toyohashi University of Technology, Toyohashi, Japan
4- Nebraska Center for Materials and Nanoscience, University of Nebraska-Lincoln, Lincoln, NE

The Covid-19 pandemic revealed the need for a more efficient method of testing for infectious diseases. Though polymerase chain reaction (PCR) tests are highly accurate as the golden standard, they are very costly and resource intensive because they require precise control over temperature and time for DNA amplification. In contrast, loop-mediated isothermal amplification (LAMP) can amplify DNA at a constant temperature because the technique uses specific primers to identify target pathogens. As such, the integration of LAMP with microfluidics creates point-of-care test (POCT) devices that are highly effective, easy to use, and cheap. However, most of the LAMP-based microfluidic devices currently available are fabricated using master molds made with photolithography. Photolithography is a very time-consuming and expensive process, which negates the positives of this method. So, we created our device using a 3D printed mold and polydimethylsiloxane (PDMS). Our device featured five chambers and passive valves to allow for sequential dispensing of samples. We tested the device for cross contamination using dye and used plasma treatment to bond the device to its substrate. The device will be further optimized and tested for better flow control and then tested using a commercial LAMP test kit.


