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Recent advances in quantitative phase microscopy and nanoscopy for application in biology

Bright field optical microscopy has played significant role in biological research. But
this technique provides qualitative information about the biological samples, such as
shape, morphology, etc. Most of the biological cells and tissues are transparent in nature,
i.e., they do not absorb the amplitude of light significantly, therefore, the fine details of
cells and tissues cannot be visualized using bright field microscopy because of the poor
contrast. To visualize such structures Zernike developed Phase Contrast Microscopy
(PCM). In PCM the image contrast can be improved by means of converting spatial
phase shift of light field into an interference pattern, thus fine structure of the cells
and tissues can obtained without using any exogenous contrast. But this technique also
gives only qualitative information about the cells and tissues. Recently, Quantitative
Phase Microscopy (QPM) and nanoscopy has greatly contributed for the measurement
of various parameters of biological cells and tissues quantitatively for early stage disease
detection. In this presentation various QPM techniques, such as, digital holographic -
microscopy, white light interference microscopy, spatially low coherent light interference
microscopy, diffraction phase microscopy and QPM combined with evanescent field
trapped red blood cells and Total Internal Reflection Fluorescence (TIRF) microscopy -
will be reviewed and their applications in biological research will be presented. More i
recently, structured illumination microscopy (also called nanoscopy) combined with ety .

digital holographic microscopy is being investigated for quantitative phase nanoscopy Edxels Pizels

of biological cells and tissues. Some of these techniques and their importance f;gurg-1: White Light Interference Microscopic
will be presented. Finally the summary of all these techniques and their future Image Of Red Blood Cells, 3D-Phase Map Of
prospects will be reviewed. The Reconstructed Red Blood Cell Using Phase

Shifting Computational Algorithm.
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