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Abstract

The dynamic measurement of biological cells has been based on the qualitative observations for a
long time. As a transparent sample, a cell’s optical path length is linearly related to cell morpholo-
gy and cytoplasm concentration. As a result, the living state of a cell can be reflected by the optical
path length quantitatively. Optical path length can be obtained by digital holographic microscopy
without damaging the sample. In this paper, we used the transmission digital holographic micro-
scopy system to observe the HeLa cells and Escherichia coli dynamically to obtain the optical path
lengths. By analyzing the relationship between optical path lengths and living state of biological
cells, a new quantitative measurement method is proposed to explore the influences caused by the
environment.
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Figure 1. Schematic of transmission digital holographic microscope
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Figure 2. Setup of transmission digital holographic microscope
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Figure 3. (a) Digital hologram; (b) The reconstructed optical path length of Hela cells in the micro-fluid chip
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Figure 4. The image-plane hologram of (a) Living and (b) Dead Hela cells
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Figure 5. Reconstructed optical path length of (a) Living and (b) Dead Hela cells
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Figure 6. (a) Reconstructed optical path length and (b) phase of Escherichia coli.
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