MCEN 5228-006/4228-006 and MCDB 4100-003/6440-002 Molecular Biology and Micro/Nano-Scale Engineering

Homework Micro-scale Engineering #3, Due Date: February 11, 2014
We have reviewed the paper on “Inertial Focusing for Tumor Antigen–Dependent and –Independent Sorting of Rare Circulating Tumor Cells” in the class. Based on the results presented in slide #18, an array with 32-µm gaps has an extended operating range for cells between 8 and 30 µm. But, it retains only 60% of WBCs. Is such a low retention rate a concern? You can find the answer from the paper.  
For the 32-µm gap, the center-to-center distance between the posts is 56 µm. Estimate the diameter of the post.  Assume it is the diameter of a sphere and calculate the corresponding Reynolds number w.r.t. a flow velocity of 0.5 mm/sec.  Is this a laminar flow or a turbulent flow surrounding the sphere? Identify one condition that the flow is no longer laminar. 

