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Study on an estimation method of erythrocyte mechanical properties by an inverting rehometer method
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Abstract: In this study, we investigated a relationship between Deformation Index (DI) and elastic modulus. RBCs
samples (porcine) were adjusted to 0.15% of hematocrit with 31wt. % of dextran solution. RBCs subjected to
reciprocally shear rate of 66.7s-1 (2Hz) was recorded by a high speed camera (200fps) mounted microscope (60 times).
RBC’s Length (L) and Width (W) were measured using a configuration of RBC in a time course. DI is indicated to
(L-W)/(L+W). Elastic modulus of RBC is estimated from an average level of shear stress, strains of L and W. Poisson's
ratio was calculated from an average of DI. In resultants, the elastic modulus is estimated to 6.52Pa. The correlation
between theoretical DI and experimental DI is R=0.71. The level of this modulus was an intermediately level in
comparison with previous reports. In conclusion, we suggest that the DI model is possible to estimate RBC's mechanical
properties.
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Fig.3 The schematic diagram of experimental setup
Fig.1 The distribution of shear rate in the between two plates
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Fig.4 The example of the picture of sheared erythrocytes
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Tablel  Results of RBCs mechanical properties
E[Pa] & g, DI v
6.52 0.735 0.265 0.155 0.36
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Fig.5 The comparison of between experimental DI and
theoretical DI.
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