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                    Abstract
The interest in the use of stem cells as a source for therapy has increased dramatically over the last decades. Different stem cell types have been tested in both in vitro and in vivo models, because of their properties such as differentiation potential, trophic effects and immune modulatory properties. To further optimize the use of different stem cell types for the treatment of disease in a clinical setting, it is necessary to know more about the in vivo behavior of these cells following engraftment. Until now, the golden standard to preclinically evaluate cell therapy was histology, which is an invasive method as the animals need to be sacrificed. This hampers the generation of dynamic information and results in only one single point in time available for analysis per animal. For more information regarding cell migration, in situ persistence, viability, proliferation and differentiation, molecular imaging can be used for imaging cells after transplantation dynamically and longitudinally, in a noninvasive way. With this technology, it becomes possible to track cells within the same subjects over a long period of time.
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