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IR — Infrared

MIR — Mid Infrared

FTIR — Fourier Transform Infrared
FTIR-MSP — Fourier Transform Infrared Microspectrometer
ALL — Acute Lymphoblastic Leukemia
CT — Computerized Tomography
MRI — Magnetic Resonance Imaging
SNR — Signal to Noise Ratio

MCT — Mercury Cadmium Tellurium
DFT — Discrete Fourier Transform
BFM 95 — Berlin-Frankfurt-Munster 95
RPM — Revolutions Per Minute

HC — Healthy Control

PCR — Polymerase Chain Reaction
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molecular level of the disease (instead of cellular level). This can help to
understand better the physical and biomolecular processes that happened
inside the cancer cells during the chemotherapy treatment which affect
certain cellular activities such as DNA and nuclear acid synthesis
capabilities.

Previous researches of IR spectroscopy of Leukemia (1,2) showed good
results of differentiation between cancer cells and healthy cells using
various mathematical tools (such as integration or cluster analysis),
however this research is the first to check the biochemistry changes in the

cells during the chemotherapy treatment.



ZnSe crystal and measuring the IR absorbing spectrum of these samples
using the FTIR-MSP. The blood samples were taken by the medical stuff of
the pediatric hematology-oncology department in Soroka medical center.
Chemical bonds can absorbs only specific frequency (or frequencies) in the
IR region according to their vibrational energy levels, therefore each
absorption frequency can be related to chemical bond and therefore to the
molecules in the cells. The measured spectrum was in the 600 — 4000 cm’
region that is rich in results of biochemical components in the blood cells.
The collected spectra (for every day during the chemotherapy treatment)
were analyzed and compared to a control group of healthy children. We
also checked the biochemical changes in the cells components as a function
of the chemotherapy treatment days.

The research results shows that there are big changes in the phosphate and
the carbohydrates level of the cells as a result of the chemotherapy
treatment. These changes were checked and we also compared our method
to the conventional medical methods such as cell count, flow cell cytometry
and morphology.

The goal of this research is to examine optical methods that will be helpful
in the follow up of childhood leukemia chemotherapy. The advantage of

optical methods like the one presented here is by allowing us to monitor the



Abstract

Fourier Transform Infrared (FTIR) spectrometer is based conceptually on
the Michelson Interferometer. By projecting a wide band of frequencies in
the IR region, we can get an interfreogram that represents the intensity of
the signal from the detector as a function of the difference in the optical
path lengths of the IR beams in the interferometer. After measuring the light
intensity as a function of the coordinate of the moving mirror of the
interferometer we use transform Fourier to obtain a spectrum that represents
the absorbance intensity as a function of wavenumber. Using FTIR-MSP,
which is a modern FTIR spectrometer that is equipped with an IR
microscope, allows measuring the absorption spectrum of microscopic
samples. This development allows the recent efforts in various medical
applications, such as cell and tissue characterizations, composition of intact
bacterial cells, studies of biomembrane systems etc.

Acute lymphoblastic leukemia (ALL) is a disease that is characterized by
uncontrolled reproduction of white blood cells originally formed in the bone
marrow. This disease is one of the most common of childhood cancers.

This research was preformed by taking blood samples from leukemia
patients before and during the chemotherapy treatment, producing the

lymphocytes from these samples, placing and drying the lymphocytes on a
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