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Droplet microfluidics has become an effective tool for biological applications requiring high throughput analysis using limited sample sizes. Current uses include cell growth assays, PCR, drug library screening, and antibody screening.  However, additional assays that could potentially benefit from droplet microfluidic technology require other droplet manipulation techniques.  This is due to the inherent complexity of the droplet interface.  Droplets used in biological assays typically require a surfactant to stabilize the interface and prevent unintentional merging; conventional means to manipulate the droplet often cannot be used.  One particular challenge in this field is exchanging the fluid content within the droplet, a procedure that is necessary for assays involving a washing step.  We have developed a washing technique by using surface functionalized beads to bind contents that need to be retained (e.g. cells) onto the bead in a droplet.  The beads can then be trapped onto posts in a device, extracted from one droplet, and re-encapsulated in another to perform the fluid exchange.  In our proof-of-concept system, we use two species of bacteria: Escherichia coli and Staphylococcus aureus to show separation of the species and demonstrate continued viability through a growth assay.  Functionalization of beads is versatile, and this technology can be applied to DNA and proteins to perform washing for various assays.  
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