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Abstract

The investigation of new probes which target specific metabolic events on a
molecular level is an emerging field of research. Therefore, this thesis was proposed
to synthesize and characterize a paramagnetic ferric-desferroxamine mesylate
complex and verify its use as a T1 contrast agent and to be used as a probe to
conjugate with specific biochemical and pharmacological molecules to construct
specifically targeted contrast agents in the near future. Ferric ion undergrown
complexation with DFO vyielded a 1:1 stoichiometry reddish orange stable complex.
DFO alone is moderately toxic against small cell lung carcinoma (GLC4) compared
with pirarubicin (ICsp = 10 £3 nM). Ferric-DFO exihibited cytotoxicity against the
same cell line (ICsp= 120 mM) 4 times lesser than DFO alone. Ferrioxamine
efficiently enhanced both the T1 and T2 image contrast of phantoms by increasing in
the protons of water molecules relaxing the so-called “relaxivity” of the complex that
was equal to 1.05 + 0.4 nM™s™. The results showed that by using ferrioxamine as the
MR contrast agent, it can increase the sensitivity of T1 proton imaging by micromolar
range of concentration. The in vivo results also indicated that in the presence of
paramagnetic ferric-DFO complex, modification of image contrast was contributed by
the mobility of water molecules. The results also showed that after subtracting the T1-
sinal intensity by the T1-signal intensity of the corresponding ROI before
administration of the complex, it can be used to calculate the accumulation of Ferric-
DFO in the considered tissue.

It was proposed that ferric-DFO complex might be a suitable probe to be
conjugated with specific targeted contrast agents for specific purposes of molecular
imaging such as for the early stage of cancer detection, drug response during cancer
treatments and stem cell labeling.

Keywords ; Ferric-desferroxamine complexation, Characterization, MR Contrast
agent, T1, T2- relaxation, Relaxivity, Cytotoxicity, Biodistribution.
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