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Abstract:
The unique physical properties (electrical and magnetic )of magnetic nanoparticles being exploited for a wide range of medical applications including magnetic manipulation for bioscreening, bio-molecular recognition, and drug delivery systems(DDS); magnetically induced localized heating for anticancer hyperthermia; and electromagnetic response for NMR contrast enhancement. In order to use magnetic nanoparticles as medical magnetic carriers, stably conjugating functional biomolecules onto nanoparticle surfaces is crucial to attain high dispersibility in liquids, strong affinity to targeted biosubstances (e.g.,antigens),and minimal toxicity for in-vivo use. Also strictly controlling the size and shape are vital for quantification and reproducibility.
However, in order to synthesize nano-sized ferrite powders, the traditional high temperature (>11000C) solid state route is inappropriate, Therefore, in the quest to prepare ferrite nanopowders, the solid state method is getting supplanted by several wet chemical methods like sol-gel, combustion, precursor, co-precipitation, reverse micelle, hydrothermal, etc. Although conventional wet chemical methods are capable of producing nano-structured ferrite powders but they are also associated with some inherent limitations. Some of them are usage of (i) expensive metal alkoxides or complex metal compounds or delicate reagents as starting materials, which are difficult to synthesize, handle and sometimes toxic, (ii) strong bases as precipitating agent, (iv) organic solvents, (v) formation of impurity phases and remain present in the final product, which affects the stoichiometry of the final product and ultimately their properties 

In order to surmount these limitations, we have developed simple but cost-effective aqueous solution based chemical methodologies for synthesis of nanosized magnetic ferrite powders. Here, we will discuss about three different chemical methodologies developed preparation of iron oxide and Ni-Zn Ferrite powders [1-4]. The synthesized powders were characterized by using TGA- DTG- DSC, XRD, TEM and SEM. Change of DC electrical resistivity with change in sintering temperature and microstructure was measured by using the two-probe method. Magnetic properties of the synthesized materials were investigated by using VSM. 
The advantages offered by these methods are (i) metal alkoxides or complex metal compounds, which are expensive, difficult to synthesize, handle,, and sometimes toxic were not used as starting materials, (ii) strong acid or base was not used as reagent, (iii) organic solvents were not used, (iv) use of simple and cheap chemicals (e.g., metal nitrates, PVA and sucrose, EDTA or oxalic acid) as starting materials and water as solvent helps in reducing the processing cost as compared to other reported wet chemical methods, (v) unlike other reported methods, Zn loss was not observed during high temperature sintering of pellets (12000C), prepared by the synthesized nanopowders. The novelty of these methods lies in their simplicity, and cost effectiveness. These methods have the potential of being alternative route to other reported synthetic methods in order to produce magnetic ferrite based nanopowders.
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