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In life sciences, the material properties of suspended cells have attained significance
close to that of fluorescent markers but with the advantage of label-free and unbiased
sample  characterization.  Until  recently,  cell  rheological  measurements  were  either
limited by acquisition throughput,  excessive post processing,  or  low-throughput  real-
time  analysis.  Real-time  deformability  cytometry  [1]  expanded  the  application  of
mechanical cell assays to fast on-the-fly phenotyping of large sample sizes, but has been
restricted to single material parameters as the Young’s modulus.
For  comprehensive  cell  rheological  measurements  of  elasticity  and  viscosity  on  a
millisecond time-scale we developed dynamic real-time deformability cytometry (dRT-
DC) [2]. Utilizing Fourier decomposition, dRT-DC is capable to disentangle cell response
to complex hydrodynamic stress distributions found in almost all microfluidic systems.
We demonstrate that reconstruction of cell deformation from odd Fourier components
only, provides a measure that is governed by the steady state flow inside the channel but
not by entrance or exit effects.
This system is capable to determine viscoelastic properties of suspended cells at a rate
of up to 100 cells/s. As a first application we show a rheological characterization of all
major  blood  cell  types  including  the  label-free  discrimination  of  B-  and  CD4+  T-
lymphocytes.
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