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Abstract: 

Cell-based assays are becoming one of the most important tools for drug discovery, and in the future are also expected to be used for clinical diagnostics. Most cell-based assays report the average response from thousands of cells. The major problem with such averaged assays is that all cell populations are functionally heterogeneous, thus important cellular responses from small sub-populations are commonly overlooked. Consequently, there is a need to continuously observe cellular responses at the resolution of a single cell in a large number of cells in order to investigate heterogeneous cell populations. Additionally, it is essential to be able to follow a cell through studies performed before and after fixation in order to correlate cell physiology with the expression of specific proteins. 

Currently there is no affordable tool to facilitate studying a sufficiently large population of cells at the resolution of the individual cell. Existing methods involve specialized instrumentation, and are, therefore, too expensive for most of the scientific research community. Moreover, none of these instruments enables assays with “non-adherent” cells such as many types of stem cells.

The Optical LiveCell™ Array presents a new approach to overcome these obstacles by providing a disposable device that can be used in almost any laboratory with standard microscopy equipment, thus dramatically increasing the opportunities for performing individual cell-based, multi-parametric assays in high throughput. In addition, it is the only technology of its kind that can be used to study kinetic events in essential non-adherent cells. It enables researchers to perform a multitude of long-term, non-intrusive, repeated measurements on thousands of individual living cells while tracking the real-time responses of each individual cell to intervention. The technology is based on a densely packed array of micron-sized ‘pico’ wells, each designed to contain an individual cell, embedded within a microscope slide. The pico wells are arranged in a honeycomb structure enabling standard image acquisition software to designate an address for each cell to allow the researcher to return to exactly the same cell every time. Microchannels on the slide deliver reagent and solutions to and from 

the array. This format enables real-time visualization, manipulation and multiparametric measurements, followed by structural and post-fixation studies on thousands of individual cells.

The LiveCell arrays have been used to measure multiple cellular responses in individual cells from non-adherent cell-lines, peripheral blood, lymph node biopsies and bone marrow. This breakthrough microarray approach will advance research in several fields including immunology, cancer, stem cell therapy, and blood disorders, and is expected to generate new drugs, biomarkers, therapies and diagnostics for personalized medicine.
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