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Three-dimensional monitoring and quantification of living cells with digital holographic microscopy
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We are using the label-free technique of holographic microscopy to analyze cellular parameters including cell number, confluence, 
cellular volume and area directly in the cell culture environment. We show that death-induced cells can be distinguished 

from untreated counterparts by the use of holographic microscopy, and we demonstrate its capability for cell death assessment. 
Morphological analysis on adherent cells was performed in the culture flasks without any prior cell detachment. For suspension cells, 
the cells were adhered to antibody-coated glass slides or cultured in chambers before analysis.The different cell lines used were treated 
with the anti-tumour agent etoposide for one to three days. Measurements by holographic microscopy showed significant differences 
in average cell number, confluence, volume and area when comparing etoposide-treated cells with untreated cells. We show that 
holographic microscopy allows label-free and completely non-invasive morphological measurements of cell growth, viability and 
death.  Future applications will could include real-time monitoring of  holographic microscopy parameters  in response to clinically 
relevant compounds.
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