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Short technology description/Overview:
Positron emission tomography (PET) is the most sensitive and specific technique for imaging molecular pathways in
vivo and in a non-invasive way. It is based on the administration of compounds labelled with short-lived positronemitting radionuclides to obtain three-dimensional images of functional processes in animals and/or humans. Typical
isotopes used as radionuclides in PET are fluorine-18, carbon-11, nitrogen-13 and oxygen-15. These radionuclides
are incorporated into biological compounds that play a specific role in living organisms.
The spontaneous decay of a positron emitter produces a positron, which travels a certain distance (depending on its
energy) to finally react with one electron of a surrounding atom. This process is called annihilation; as a result, two
gamma photons are emitted (511 keV each, emitted at 180 ºC to each other). The generation of these gamma rays
is the basis of positron emission tomography. When a tracer containing a positron emitter is administered to an
organism, the high-energy gamma rays produced, which have a high penetration power, escape from the body and
are detected by an external ring of detectors as a coincident event. The detection of hundreds of thousands of such
coincident events permits the reconstruction of a 3D image that contains information about the distribution of the
radiolabeled tracer within the organism.
The most commonly used PET detection system consists of an array of scintillation crystals. These crystals are
usually made of high density materials to enhance interaction with gamma rays and are optically coupled to several
photomultipliers. The intrinsic resolution is determined by the number of detectors on the array and the size of the
individual detectors. Hence, resolution can be enhanced by reducing the dimension of the detector crystals.
Main Features (Equipment Capabilities):

Typical Samples & Images:

PET images of rat brain after transient ischemia (MCAO model) performed
with: (A) [13N]ammonia (perfusion marker), (B) [18F]FDG (metabolism
marker) and (C) [11C]Raclopride (D2 receptor antagonist). MRI corregistration
is included.
Whole Body PET-CT images for the determination
of biodistribution of labelled aluminum oxide NPs in
mouse after IV administration: (A) CT scan, (B)
PET scan, (C) PET-CT rendering
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