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Elastic property of sickle cell anemia and sickle cell trait red blood cells
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We introduce a model for better calibration of the trapping force using an equal but oppositely directed drag force acting on a trapped red blood cell (RBC). We
demonstrate this approach by studying RBCs' elastic properties from deidentified sickle cell anemia (SCA) and sickle cell trait (SCT) blood samples. A laser trapping
(LT) force was formulated and analytically calculated in a cylindrical model. Using this trapping force relative percent difference, the maximum (longitudinal) and
minimum (transverse) radius rate and stiffness were used to study the elasticity. The elastic property of SCA and SCT RBCs was analyzed using LT technique
with computer controlled piezo-driven stage, in order to trap and stretch the RBCs. For all parameters, the results show that the SCT RBC samples have higher
elastic property than the SCA RBCs. The higher rigidity in the SCA cell may be due to the lipid composition of the membrane, which was affected by the cholesterol
concentration. By developing a theoretical model for different trapping forces, we have also studied the elasticity of RBCs in SCT (with hemoglobin type HbAS) and
in SCA (with hemoglobin type HbSS). The results for the quantities describing the elasticity of the cells consistently showed that the RBCs in the SCT display lower
rigidity and higher deformability than the RBCs with SCA.
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