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Abstract of Thesis:

The blood rheologic and hemodynamic properties are largely determined by red blood cells (RBCs) as the main
cellular component. The normal healthy RBC has a flexible membrane facilitates reversible elastic deformability
during passage through microcirculation. Sickle cell disease (SCD) which prevalent in Basrah city affecting the
RBC deformability and thereby causing disease symptoms. Hydroxyurea (HU) is effective in the reducing of the
morbidity and mortality in SCD patients by different mechanisms.

In this work, a laser optical trapping (OT) technique for studying the RBC optical characteristics and
deformability was presented and constructer. This technique is based on the use of single-beam laser trap for
capturing images of a single living RBC by the force of radiation pressure. In this experiment, blood samples
from SCD patients and control groups were prepared in the hospital medical lab and transferred into physics lab
wherein the laser system presented to stretch individual RBCs. SCD patients divided into two groups whether
they were receiving HU (39 patients) or not (43 patients). They were matched with control 50 healthy individuals
regarding the age and gender. RBCs from each sample exposed to three different powers of laser 5, 15 and 20
mW for 15 seconds, then released and followed by relaxation periods up to 5 minutes. The images for each
trapped RBC were obtained at relaxation sequential times. The percentage changes in the minimum and
maximum diameters of trapped RBCs were measured for control and patients’ groups. We found that all the
trapped RBCs were affected during the trapping time and then returned toward near normal with some differences
between the groups and according to the power used. The deformability of HU-group was better and closure to
the control.

In conclusion, the presented laser OT technique with optimal power is an effective approach to study the
RBC characteristics and deformability. Hydroxyurea is active in improving RBC deformability among SCD
patients.




