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Abstract 
Achievement of some reactive materials with controlled architecture has been carried out by nanoengineering. Preparation of nonstoichiometric polyelectrolyte complexes, as stable colloidal dispersions of nanoparticles, and surface modification at a nanometric level of the properties of some planar surfaces or some inorganic nanoparticles, by using nondistructive and eco-friendly techniques have been performed for this purpose. 
Nonstoichiometric polyelectrolyte complexes as dispersions of reactive nanoparticles bearing positive or negative charges in excess can interact with different oppositely charged surfaces. The storage colloidal stability of the nonstoichiometric polyelectrolyte complexes as a function of the polyions structure and concentration and the complex preparation mode has been investigated. Colloidal dispersions of nanoparticles having a hydrodynamic radius of 100 – 200 nm, a polydispersity index in the range 0 – 0.06 and a colloidal stability up to six weeks were prepared.
Surface modification of some planar surfaces was performed by the alternate adsorption either of two polyelectrolytes bearing opposite charges or of a polycation and a multicharged anionic azo dye. Thin film thickness and roughness were mainly monitored by the nature and concentration of the supporting electrolyte. Reactive hybrid materials were also obtained by the alternate adsorption of a polycation containing primary amine groups and a polyanion having carboxylic groups on silica microparticles with different porosities. Electrokinetics measurements and thermogravimetric analysis have been used to follow the process formation of these hybrids.  
