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The versatility and diversity of application areas of organic-inorganic hybrids have improved the interest of 
the researchers, as exemplified by polymeric systems that incorporate polyoxometalate (POM) anions. 
POMs are anionic clusters formed by the combination of oxygen and early transition metals V, Mo or W in 
their highest oxidation states that can exhibit a wide variety of properties, sizes and structures as well as 
potential applications in fields like catalysis, materials science and biomedicine. 
Methods: In this work, we have developed two different POM-based polymeric hybrid material (Figure 1). 
On the one hand, considering the anticancer properties of some POMs, chitosan-based nanocarries have 
been synthetized by microemulsion and loaded with bioactive [P2Mo18O62]6- anions. The physicochemical 
properties of this system have been thoroughly characterized, in addition to their application as drug 
delivery system. On other hand, another interesting property of POMs is their capability to catalyse several 
organic reactions. Thus, surfaces with micrometric patterns have been developed to immobilize functional 
POM anions. Polymeric substrates have been prepared by breath figure methods with PS/PS-b-PAA blends 
in order to allow the interaction between acrylic acid groups and different functional POM anions. 
Results and discussion: The obtained POM-chitosan nanogels are good candidates for specific drug 
delivery in breast cancer therapies, since chitosan networks swell at acidic pH, while they remain collapsed 
at physiological pH. The suitability of these nanocarriers to successfully load and release the POMs in a 
biological medium have also been evaluated.  
The anchoring of the POMs onto the patterned polymeric surfaces have been analysed by ToF-SIM 
technique. The polyoxovanadates present a good immobilization capability whereas the other POM-based 
systems studied present difficulties to be suitably incorporated into the functional device.  
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Figure 1:  Sturctures of the polyoxometalates used in these studies.  
 


