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Nanostructured porous materials have been used as 
versatile platforms in nanomedicine. In this context, 
nanoporous anodic alumina (NAA) has 
demonstrated to be an excellent functional platform 
for diagnostic, drug delivery and tissue engineering. 
One important characteristic of NAA is its well-
defined cylindrical pores, with diameters tunable 
from a few to hundred nanometers and profiles that 
can be modulated in depth to design photonic 
structures [1-3]. Here, we present advances in the 
structural design of NAA and their application in 
biosensing, drug delivery and cell culture. 
The fabrication of self-ordered NAA structures based 
on electrochemical etching process is presented and 
discussed as well as examples of new 2D and 3D 
micro and advanced nanostructures based on NAA. 
We analyse the dependence of some technological 
parameters on the geometry and the photonic 
properties of NAA. Also, some examples of new 
nanostructures are presented using NAA as a 
template and by filling the nanopores with metal, 
polymers, nanoparticles, etc. 
We present and discuss the application of advanced 
photonic NAA structures for the detection of 
biomarkers such as Amyloid beta (Aβ) oligomer [4] 
and tumour necrosis factor alpha (TNF-alpha) [5]. 
We demonstrate how the pore surface can be 
chemically and biologically modified for successful 
biosensing. Furthermore, these structures are 
evaluated for stimuli drug delivery. Using 
polyelectrolytes and different shape configuration of 
nanopores, we can control the released of DOX by 
pH stimulus [6].  
Finally, NAA is also applied for reproducing 3D 
cellular microenvironments and understanding the 
complex cellular interactions and behaviors. The 
effect of the geometry and the functionalization of 
NAA on cell adhesion and morphology of human 
aortic endothelial cells is investigated and presented 
[7-8]. The biocompatibility is demonstrated by 
analyzing the cell viability and cytotoxicity [9-10] 
Results demonstrate that this kind of nanostructures 
open new possibilities in the diagnostic and 
treatment of diseases. 
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Figure 1. SEM image of an NAA cross-section and major 
features. 


