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ABSTRACT 

The significant advancements in nanoscience and nanotechnology over the past decade have enabled the 
development of new platforms where physical properties such as size, porosity, geometry, and surface 
functionalization can be precisely controlled at the nanoscale. Among these, self-organized nanostructuring 
through template synthesis has emerged as a highly promising and rapidly expanding field. This approach 
facilitates the creation of templates and various ordered nanostructures, ranging in size from the micrometer 
to the nanometer scale. Porous anodic templates made from aluminum, titanium, iron, or hafnium have 
proven effective not only as well-controlled nanostructured materials for direct applications but also as 
templates for fabricating two- and three-dimensional arrays of periodic nanostructures [1]. 
This presentation will highlight the latest achievements in four distinct areas of our research. First, we focus 
on the fabrication of nanoporous templates through the anodic oxidation of Al, Ti, Fe, and Hf metal substrates, 
leading to the formation of TiO₂ and α-Fe₂O₃ nanotube arrays. These structures, once converted into 
semiconductors, are employed as photoanodes in dye-sensitized and photoelectrochemical cells [2,3]. The 
second area of research, driven by the demand for higher magnetic storage capacities and more sensitive 
sensors, explores the intrinsic physical phenomena that arise from the size and morphology of these 
nanostructures, aiming to achieve precise control over their properties [4,5]. The third branch is dedicated to 
the development of biotechnological applications using these nanostructures [6]. Finally, we delve into the 
synthesis of magnetoplasmonic Janus nanostructures using the Langmuir-Blodgett technique, with a focus on 
their potential biomedical applications. 
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