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Development of Ultra-small Digital ELISA System by
using Micro-cell Array Laser Microscopy and Hybrid filter
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In this study, our goal is to develop a portable assay system based on single molecule detection
technique. In order to achieve it, we use “micro-cell laser array microscopy’ technique and a
hybrid emission filter suitable for lensless fluorescence imaging.

Digital ELISA (enzyme linked immunosorbent assay) is a molecule detection technique. An
array of many (10*-10°) femto-litter droplets with a diameter of several pm is prepared. Each
droplet is used as a reaction chamber and target molecule (or that combined with an enzyme
molecule) is reacted with substrate. Thus, only the chambers including a target molecule show
fluorescence. By counting the number of the fluorescent chambers, the concentration of the target
molecule is estimated. This technique can be applied to detect biomarker proteins or viruses
with single molecule sensitivity. However, conventional digital ELISA systems are based on
lens-based fluorescence microscope. One of the issues is its their large dimensions. Essentially,
digital ELISA technique has been used only in laboratory or medical institutions. By developing
a portable digital ELISA system based on lensless imaging technique, it would be used in
point-of-care assay and contribute to find diseases early and prevent from spreading infection.

One of problems of lensless fluorescence imaging device was its poor excitation light rejection
performance. In this study, we developed a “hybrid filter” that is composed of an interference
filter and an absorption filter and overcome the problem. And, in order to improve spatial
resolution, we fabricated a prototype of micro-cell laser array device and tried to obtain multiple

images by scanning the excitation light spot array.
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