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The advances in preclinical cancer research, our understanding of the development of diseases at the 

molecular, cellular and tissue level have been supplemented by the ‘molecular imaging’, which provides 

for in vivo visualization of molecular, genetic and metabolic events in living organisms. Molecular 

imaging is a noninvasive assessment of gene and protein function, protein–protein interaction and/or 

signal transduction and metabolic pathways in animal models of human disease and in patients to 

provide insights into biochemistry and molecular pathogenesis. The major imaging techniques that are 

currently available to assess the structural and functional alterations in vivo in small animals are (1) 

radionuclide-based positron emission tomography (PET) and single photon emission computed 

tomography (SPECT), (2) X-ray-based computed tomography (CT), (3) magnetic resonance imaging (MRI) 

and spectroscopy (MRS), (4) optical luminescence and fluorescence imaging techniques and (5) 

ultrasound imaging (US). The functional imaging methods are using the indicator technology on tracer 

level. These methods require an imaging probe that is specific for a given molecular/cellular/tissue 

event. In preclinical imaging of small animal cancer models, the imaging probe could be an element of a 

direct or an indirect event. The primary events are often changes of the tissue perfusion and 

pathophysiologic, metabolic changes in the tumors. The perfusion, hypoxia and necrotic tumor 

heterogeneity determine the development and response to therapy of the tumors. The combination of 

morphologic and functional imaging is a key for quantitative characterization of the tumor models in 

preclinical imaging. The optical methods using intratumorally expressed luciferase or fluorescent 

proteins support this research field. The quantitative and parametric imaging of perfusion, metabolism 

and hypoxia is also the basis for more sophisticated approaches using multimodal probes. Small and 

large targeting cytostatic drug conjugates have a great potential in cancer treatment. Radiolabeled 

peptides and antibodies can be used as models of such drug conjugates and there pharmacokinetics and 

metabolism in tumor models will be discussed. The in vivo visualization of components of 

immunotherapy using bispecific antiPSCA-Ab’s will help to test this approach in animal models. 

Quantitative preclinical imaging is a key to understanding of metabolism and targeting of new cancer 

diagnostic and treatment drugs. 
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