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ABSTRACT 

Porous silicon biosensors have emerged as promising platforms for diagnostic applications due to their 
unique properties such as high surface area, biocompatibility, and tunable pore structure.  
The fabrication process involves electrochemical etching of silicon wafers to create porous structures 
with controlled pore sizes and porosities. Various characterization techniques, including scanning 
electron microscopy, atomic force microscopy, and spectroscopic methods, are employed to analyze 
the morphology, surface properties, and optical characteristics of porous silicon. 
Functionalization of porous silicon biosensors is crucial for specific and sensitive detection of target 
analytes. Surface modification techniques such as chemical functionalization, biomolecule 
immobilization, and nanoparticle conjugation are discussed to enhance the selectivity and sensitivity of 
biosensors towards target biomarkers. 
Moreover, the presentation delves into the application of porous silicon biosensors in diverse diagnostic 
fields including medical diagnostics, environmental monitoring, and food safety. Case studies 
highlighting the performance of porous silicon biosensors in detecting biomolecules, pathogens, and 
toxins underscore their potential for point-of-care testing and rapid detection. 


