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SUPERPARAMAGNETIC PARTICLES FOR DIAGNOSTIC AND THERAPEUTIC PURPOSES
Nanoparticles for biomedical applications such as target drug delivery, non-viral vectors for gene delivery, contrast agent for in vivo imaging (MRI) or in biosensors have to fulfil very different requirements simultaneously. From the biological point of view, the size plays also an important role regarding up take mechanism by cells or to control the colloidal behaviour in contact with blood. Recent results show that even more important are the nature of the biocompatible coating of the particles and properties like surface charge and zeta potential.

In this presentation, methods for the synthesis of biocompatible particles with properties which fulfil the physical as well as the biological needs will be presented. The presentation will b focused on superparamagnetic particles for target drug delivery or for gene therapy. This type of nanoparticles systems, including an inorganic core and different organic molecules at the surface are difficult to synthesis, because the coatings of inorganic and/or organic nature are not always compatible regarding the colloidal stability. Additionally derivatisations with biological molecules, which are often larger then the core particle are needed. The colloidal stability of the suspension during fabrication and application is therefore one of the major challenges during synthesis of the particulate systems.

In a second part a review of medical applications of such particles will be given. Especially the relationship between particle properties, including surface properties, and up-take capacity of these particles by cells will be discussed. Additionally to the particle properties, external magnetic field could have an interesting effect of transfection rate, drug targeting efficacy and the imaging process. Recent results regarding non-viral gene transfection using superparamagnetic particles and a dynamic magnetic field will be finally presented.

Nibbles will be provided in the RSPSE Link Tea Room before the Seminar
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