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This talk will explore the application of low–cost technologies based on micro- and nanoporous 
silicon and nanoporous alumina in biosensors. The structural engineering of porous silicon and 
alumina and its surface and interface functionalization in the micro-nanoscale regime allow for 
development of new optical biosensing platforms. 

In this presentation, we present different electrochemical approaches to modify the pore 
morphology during or after the fabrication processes (e.g. straight and well-defined pores, cone-
like, funnel-like, modulated, hierarchical, three-dimensional, tip-like, etc.) and we design and 
fabricate specific structures with enhanced optical response such as tunable porous 
microcavities, gold-coated nanoporous bilayers, porous distributed Bragg reflectors, 
nanoporous rugate filters, etc. Following, we analyze and discuss different techniques of 
detection such as reflectometric interference spectroscopy, photoluminescent spectroscopy and 
test its performance in the detection of proteins, enzymes, molecules and heavy metal ions. 
Finally, we discuss some future biomedical applications such as novel engineered drug delivery 
systems and micro-nano-engineered cellular microenvironments for 3D cell cultures and tissue 
engineering. 
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