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Preface

This thesis advances the photocatalytic cancer therapy field by introducing the different
series of Ir(II) photocatalysts with enhanced NADH-oxidation photocatalytic performance
and improved tissue-penetrating ability. The findings contribute to developing oxygen-
independent anticancer strategies with significant potential for treating hypoxic tumors.
Chapter I of this thesis provides a comprehensive overview of cancer as a global
health crisis. The chapter introduces various existing treatment modalities with their
limitations. Finally, this chapter introduces the concept of photocatalytic cancer therapy
(PCT) as a promising alternative to address these limitations. As this thesis is mainly based
on Ir(IIl) based photocatalysts, this chapter gives a comprehensive overview of previously
reported Ir(III) based photocatalysts, with a main focus on the reason behind their design and
a detailed explanation of the anticancer mechanism. The chapter concludes by outlining the
primary objectives of the research: to design and develop novel Ir(Ill) photocatalysts with
red-shifted absorption, improved NADH oxidation activity, and effective intracellular
performance, ultimately aimed at developing potent and selective agents for oxygen-
independent cancer therapy.
Chapter II of this thesis presents the synthesis, characterization, in-solution light-induced
NADH oxidation and ROS generation, photocytotoxicity in cancer cells, with a detailed
study of the mechanism of cell death of three novel 2-phenyl pyridine appended
phenanthroline-based Ir(III) photocatalysts.
Chapter III presents the synthesis, characterization, in-solution as well as in-cancer-cell

photoinduced NADH oxidation, visible light assisted toxicity under both normoxic and
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hypoxic conditions in different cancer cells, mode of photo-induced cell death, and cellular
localization of three novel coumarin 6 appended phenanthroline based Ir(IIT) photocatalysts.
The main objectives of this work are (i) to red shift the absorption wavelength of Ir(III)
photocatalyst mainly in the green region, (ii) to enhance the photocatalytic performance, and
(i11) to translate the light-induced in-solution NADH oxidation chemistry to inside the
cancerous cell.

Chapter IV presents the synthesis, characterization, in-solution as well as in-cell
photoinduced NADH oxidation, visible light assisted toxicity in different cancer cells and
normal cells, mode of photo-induced cell death, and cellular localization of two novel
coumarin 6 appended terpyridine based Ir(II) photocatalysts. The main objectives of this
work are (i) to further enhance the photocatalytic performance, and (iii) to generalize the
light-induced in-solution NADH oxidation chemistry in the presence of GSH.

Finally, Chapter V concludes the progress made in each chapter and provides future
directions for the development of potential photocatalysts for photocatalytic cancer therapy.
The references in the text have been indicated as superscript numbers and assembled at the
end of each chapter. The photocatalysts presented in this thesis are represented by bold-faced
numbers. Crystallographic data of the photocatalyst, which is characterized structurally by
single-crystal X-ray crystallography, are provided in CIF format in the enclosed CD
(Appendix I). Due acknowledgements have been made wherever the work described is based
on the findings of other investigators. Any omission that might have happened due to

oversight or mistake is regretted.
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