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Numerous methods of filtering microscopic particles are applied throughout various industries.  Here we present an unusual filtering approach based on an optical method.  Our approach is related to the optical tweezing concept that was demonstrated in the 1980’s.  Development of a generic monolithic optical device to detect and manipulate microparticles in fluids would be valuable.  This detection and manipulation could be used to steer or filter particles based on size, or simply to characterize the particles contained in the fluid.  This device would have various applications across several different industries.  Currently, the focus of the project is on two specific applications in two very different industries.  In the biomedical industry, separation and characterization of cellular components in whole human blood can be employed to determine platelet activity.  A handheld, robust device would be designed to perform three main functions: platelet separation, platelet activation, and platelet aggregometry.  In the heavy equipment industry, detection and classification of microscopic particles by size in hydraulic fluid could give information to help diagnose problems or indicate potential future problems in a hydraulic system.  Through this university-industry joint project, we have shown the ability of a focused laser diode beam to manipulate polystyrene microparticles based on size.  We have also shown the ability to separate these microparticles based on size into separate channels using a fused-silica microfluidic chip.  We conclude that further research and experimentation could lead to the useful application of optical manipulation of microscopic particles across various industries. 
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