Full-field phase-gradient contrast methods for label-free quantitative imaging of
cellular morphology: AIDPC and DIC
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Label-free quantitative measurement of morphological features of cells (e.g., size of
nucleus, thickness of cell, displacement of vesicles) requires optical processing approach that
relates either the specimen's phase information or phase-gradient information linearly to the
image. Phase imaging methods generally require coherent illumination, leading to moderate
spatial resolution and serious coherent artifacts due to mottle. On the other hand, phase-
gradient contrast can be achieved while using large illumination aperture (i.e., partially
coherent illumination) leading to twice the resolution, depth sectioning and reduction in
mottle as compared to coherent system. Differential Interference Contrast (DIC) is a
currently popular phase-gradient contrast method. However, DIC images a complex mix of
absorption and phase-gradient information. DIC relies on manipulation of polarization to
achieve phase-gradient contrast and hence fails to image birefringent specimens and
specimens grown on plasticc. We have proposed a novel approach based on oblique
illumination called Asymmetric Illumination based Differential Phase Contrast (AIDPC)
that overcomes these limitations and allows good separation of phase-gradient and absorption
information. In this presentation, DIC and AIDPC are compared in terms of image formation
process, instrumentation, and experimental images. AIDPC lends itself to automation and
simultaneous fluorescence imaging.
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