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Microfluidic devices play a significant role in the performance of SPR and other evanescent 
wave technologies. Microfluidic delivery of biomolecules to miniature regions on a biosensor 
surface reduces sample consumption while enhancing mass transport. Traditional SPR has 
been limited primarily to serial sample analysis, based on 2-D microfluidic flow cells. SPR 
Imaging provides the opportunity for parallel sample analysis; however, conventional 2-D 
microfluidic flow cells do not utilize the sensor surface efficiently. A 3-D microfluidic flow cell 
array (MFCA) has been developed which enables 48 isolated, immobilization zones on an 
SPR sensor chip. Offline microfluidic printing of protein microarrays significantly outperforms 
traditional pin-spotting on standard Biacore capture surfaces while printing from dilute sample 
(<1 ug/ml). Direct integration of the MFCA with an SPR biosensor has also been achieved, 
enabling real-time detection of 48 separate reaction zones. Scaling to 96, 192, 384, etc. is 
also possible due to the microfluidic configuration and fabrication process.  Results from the 
fabrication process, offline and in situ performance, and computational fluid modeling (CFD) 
will be discussed. 
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