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Abstract

Nanoparticles, a cormerstone of nanotechnology, exhibit unique physical, chemical, and biological
properties that distinguish them from bulk materials. These exceptional characteristics have driven
groundbreaking advancements across various fields, particularly in healthcare and electronics. This
lecture provides a comprehensive overview of key nanoparticle types, their distinctive properties, and
their diverse applications. At the forefront of modern innovation, nanotechnology enables precise
manipulation of matter at the nanoscale, revolutionizing medicine and electronics. Nanoparticles play a
pivotal role in nanomedicine—an interdisciplinary field integrating nanotechnology with biomaterials
science, molecular biology, and clinical applications. For example, their unique attributes, such as
superparamagnetic and semiconducting behaviour, make them invaluable for medical applications,
including disease diagnosis and targeted therapy. This presentation explores the transformative potential
of nanoparticle-based strategies, with a particular focus on their applications in cancer research. It will
examine two key aspects: (1) the fundamental semiconducting and superparamagnetic properties of
nanoparticles and (2) their role in cancer research, demonstrating how these properties enable precise,
efficient, and minimally invasive treatments.
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