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Abstract Generation of large area arrays of self-organized oxide nanostructures (nanodots, nanowires) 
and thin films or nanocomposites provides unique opportunities for the development of novel 
functionalities with a wide range of potential applications (magnetic, superconducting, electronic, etc.). 
Bottom-up approach allows the fabrication of complex oxide nanostructures by self-organization, where 
spontaneously ordered, large-area patterns of nanometric objects appear. In this context, and although 
much less studied, chemical solution deposition (CSD) offers a high throughput and cost-efficient route 
for the generation of complex oxides. This bottom-up approach to thin films can be additionally 
combined with other thin film growth approaches such as ALD. 
 
In recent years we have widely investigated the unique microstructural and physical properties of 
different sorts of CSD and ALD grown functional oxide nanostructures and thin films, including CeO2, 
ferromagnetic La1-xSrxMnO3 (LSMO) and YBa2Cu3O7 (YBCO) - derived nanocomposite superconductors 
[1-13]. Here I will review a few outstanding properties of these complex oxides where interfacial and 
internal strain is controlled at the nanoscale.  
 
I will show first how the choice of the substrate and the interfacial strain anisotropy can be used to 
determine the shape and dimension of self-assembled CeO2 oxide nanostructures which are used as 
model systems. Understanding the nucleation and growth mechanisms of these epitaxial nanostructures 
has become possible through kinetic and thermodynamic analysis carried out with the support of tools 
such as RTA furnaces. The CSD approach has been used as well to obtain ultrathin films, self-
assembled islands and nanowires of ferromagnetic La1-xSrxMnO3. We show first that metal-insulating 
transitions may be induced through strain control in ultrathin films, second we show by MFM and PEEM 
that the size and shape of islands control the ferromagnetic domain structure (single, multiple domain 
and vortex). On the other hand, we will also demonstrate that novel nanostructures and nanomaterials, 
such as a monoclinic high Tc ferromagnet, can be stabilized when polymeric templates are used to 
generate the oxide nanostructures.  
 
Nanoscale manipulation of the electronic and physical properties of complex oxides can be achieved 
through the use of Conductive-Scanning Force Microscopy. We will show, for instance, that the 
electronic properties of LSMO and YBCO thin films can be drastically modified through reversible 
resistive switching transitions. The potential of this tool to design novel devices will be discussed. 
 
I will finally report on the remarkable performance of CSD epitaxial superconducting YBa2Cu3O7 
nanostructured films with second phase insulating nanoparticles where the nanostrain induced at the 
interfaces, as quantified by HRSTEM-EELS, controls the local superconducting properties. These novel 
complex oxide materials have allowed to demonstrate that a complex vortex pinning landscape can be 
engineered in these high current superconducting materials and also that strain leads to local 
suppression of Cooper pair formation, accordingly with the predictions of the Bond Contraction Pairing 
model. 
 
This extensive overview of recent work on complex oxide nanostructured functional materials will serve 
to stress the high potential of the bottom-up approaches based on chemical solutions to create novel 
materials with outstanding performances. 
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