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Abstract: 
Leukemia is uncontrolled proliferation of immature white blood cells, significantly detrimental to the functions of blood and the immune system. The conventional method of diagnosis requires invasive and medically extensive biopsies and blood samplings at great discomfort of the patients. Leukemia is the most prevalent type of cancer in children, where blood drawing is particularly painful and difficult. Therefore, a non-invasive screening modality could significantly improve the detection and monitoring of these patients. For this reason, we performed an initial set of studies to assess the potential of light scattering spectroscopy to determine whether unique light scattering signatures can differentiate leukemic from healthy white blood cells. We acquired angle-dependent and wavelength-dependent light scattering maps of the samples in the backscattering geometry. Specifically, we acquired polarized light scattering maps from isolated cell populations along the parallel and perpendicular polarizations and computed the differential light scattering maps, representing mostly singly backscattered light. From these LSS maps, the wavelength-dependence of the biological samples, characterized by a power law exponent value, was used to quantitatively differentiate between the healthy lymphocytes, granulocytes and the leukemia cells. Therefore, these initial findings provide the basis for detection of leukemia in in vivo flow cytometry and demonstrate the potential of a non-invasive leukemia screening test.
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