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SUMMARY

UCLA researchers in the Department of Electrical Engineering have developed a novel instrument that can image unstained transparent

objects with high speeds.

BACKGROUND

Finding rare diseased cells in a large population of healthy cells in a high-throughput manner is difficult but essential for early detection of

diseases.  Current limitations include screening biological cells that are transparent without the use of labels or dyes, which is time-consuming

and often causes cell death, with high resolution.  Traditional imaging technologies suffer from slow shutter speed, resulting in blurred images

during high-speed screening.  Recently, serial time-encoded amplified microscopy (STEAM) has overcome these limitations and provides

~1000 times higher frame rates and shutter speeds than conventional image sensors, but is inadequate for imaging transparent samples

without the use of dyes.

INNOVATION

Professor Bahram Jalali and his research team have developed a novel 2D and 3D imaging technique, termed Nomarski STEAM (N-STEAM). 

This high-speed, high-contrast imaging modality enables image acquisition of transparent media without the use of staining.  As a proof of

concept, transparent test structures and white blood cells were imaged in flow at a shutter speed of 33 ps and a frame rate of 36.1 MHz using a

single-pixel photo-detector.  This instrument will be a valuable tool for high-throughput screening of unstained cells and will have a broad range

of applications from semiconductor process monitoring to blood screening.

APPLICATIONS

▶ Biological cell imaging

▶ Cancer detection

▶ Blood screening

▶ Semiconductor process monitoring

ADVANTAGES

▶ Label free, transparent sample imaging

▶ High-speed and high-contrast

▶ Real time and high-throughput

▶ 2D and 3D imaging

▶ Combines differential interference contrast and STEAM imaging

STATE OF DEVELOPMENT

A prototype N-STEAM device has been developed and tested with transparent samples.
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