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Abstract: Optical microscopy has been widely used in the bioscience and biomedical research since its
invention. At the same time, the variety and complexity of biological imaging problems also create space for
innovations of optical microscopy. In this talk, I will present our work on the implementation and application of
high resolution (~ 1 um), lensless, and fully on-chip microscopes based on the optofluidic microscopy (OFM)
method. The OFM prototype is as small as a dime, and yet can render images of comparable quality to those of
a bulky standard optical microscope. We have applied the OFM devices to perform automated phenotype
characterization of different Caenorhabditis elegans mutant strains, and to image waterborne parasites Giardia
lamblia. OFM has great potential in revolutionizing the way we use microscopes. For example, the availability
of tens or even hundreds of the OFM devices on a single chip can allow massively paralleled imaging of cells or
microorganisms. The compactness and low cost of the OFM devices can also enable portable and even
disposable biomedical diagnostic tools.
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