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Abstract: 

Despite numerous scientific research efforts, ocular drug delivery remains a 
challenge for scientists due to the problems related to the current methods that are 
90% based on eye drops administration. This therapeutics has some limitations such 
as rapid drug loss, toxic effects on ocular surfaces and poor patient compliance with 
the drug regimen. Due to these limitations the current research is focused on the 
development of newer systems for delivery of the ophthalmic drugs. 
Nanotechnology-based drug delivery can improve viable solutions giving multiple 
functionalities to the devices that are inserted in the eye. For example, glaucoma is 
one of the most troubling chronic diseases, globally considered the second leading 
cause of blindness by the World Health Organization, whose treatment requires drug 
administration during years or even during all life. It is therefore imperative to 
develop alternative therapeutics to administer the drugs into the eye.  
We are developing a new strategy to deliver the drugs for the glaucoma treatment 
using biocompatible and nanostructured surfaces that can be used as a coating in an 
intraocular device. The design of these drug delivery biocompatible surfaces involves 
the control of its molecular structure and functionality. We have been using Scanning 
Tunneling Microscopy (STM) at the solid/liquid interface[1-3] to add the components 

of the monolayers, step-by-step, controlling their adsorption in real time. We used 
this method to built nanostructured coatings composed of glycosaminoglycans 



adsorbed on Highly Oriented Pyrolitc Graphite (HOPG). Molecular resolution images 
were obtained during the formation of the monolayer that revealed a well-packed and 
organized surface. Presently, we are using these monolayers to adsorb a drug for 
glaucoma treatment encapsulated in a nanocarrier. Drug release kinetic studies 
monitored by UV-spectroscopy are underway and preliminary results suggest that 
this monolayer is very stable and that it is possible to control the drug release as a 
function of time. 
 
References 
 
[1]Q. Ferreira, Ana Margarida Bragança, L. Alcácer, J. Morgado, “Conductance of well-defined porphyrin self-assembled 
molecular wires up to 14 nm in length”, Journal of Physical Chemistry C, 118 (3), 7229 - 7234, 2014. 
[2]Q. Ferreira, A. M. Bragança, N. M. M. Moura, M. A. F. Faustino, L. Alcácer, J. Morgado, “Dynamics of porphyrin 
adsorption on highly oriented pyrolytic graphite monitored by scanning tunnelling microscopy at the liquid/solid interface”, 
Applied Surface Science, 273, 220, 2013.  
[3]Q. Ferreira, L. Alcácer, J. Morgado, “Stepwise Preparation and Characterization of Molecular Wires made of Zinc 
octaethylporphyrin complexes bridged by 4,4’-bipyridine on HOPG”, Nanotechnology, 22, 435604, 2011. 
 

Acknowledgements 
 
We thank FCT-Portugal, under the project PEst-OE/EEI/LA0008/2013 and PostDoc grants SFRH/BPD/75338/2010, for 
financial support 
 


