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 ǚ Quo Vadis, Conventional Radiopharmaceutical for Diagnosis?

P. Kolenc Peitl (Ljubljana)

By deinition a radiopharmaceutical is any medicinal product which, when ready for use, contains 

one or more radionuclides intended for a medical purpose. Radioactive part of so called conven-

tional radiopharmaceuticals is a gamma emitter. Even though there is a shift from SPECT to PET 

procedures, the level of substitution is rather low and approximately 70% of nuclear medicine 

procedures around the world are still based on technetium-99m (99mTc) radiopharmaceuticals. 

A major driving force for a vast presence of 99mTc radiopharmaceuticals is the availability of 99mTc 

through the transportable 99Mo/99mTc generator. Through past several decades the development 

of 99mTc based radiopharmaceuticals evolved from simple tracer principle, where the need to elu-

cidate the molecular structure of the carrier of radioactivity was simply neglected (e.g. colloids, 

macroaggregates, bisphosphonates, polycarboxylates) and only limited number of this genera-

tion of 99mTc radiopharmaceuticals was structurally characterized. With time it became evident that 

speciic structural features are a prerequisite for radiopharmaceutical to undergo a speciic bio-

molecular process. With this new approach of next generation of small molecule tracers (e.g. 99mTc 

cardiac tracers, CNS tracers) the molecular interpretation of scintigraphic images became possible. 

It became clear that the biological behavior of small-molecule 99mTc tracers results from the chemi-

cal and structural features of the complex as a whole and cannot be attributed to a speciic part of 

it. Neither of the separated components localizes the same way that the integrated molecule does. 

The term also used for this group of tracers is 99mTc-essential radiopharmaceuticals. In contrast, the 

next generation are so called 99mTc-tagged radiopharmaceuticals, basically composed from two 

parts, one containing the radionuclide and the other including the bioactive group. Usually, these 

two sections of the molecule are connected by a spacer (e.g. peptide based radiopharmaceuticals).

Do we need a next generation of 99mTc radiopharmaceuticals? Properties of any ideal radiophar-

maceutical that should be taken into account during development are the fast binding kinetics 

with high ainity of the radiopharmaceutical to the target molecule, selective delivery of radio-

activity to a speciic tissue, adequate signal-to-noise or target-to-background ratio. Further on, 

capillary permeability should be high, plasma clearance rapid and nonspeciic binding low. The 

molecular integrity should be maintained for an adequate period of time, as well as integrity 

of the radiolabel. Last but not least, the route of excretion of unbound radioactivity should not 

interfere with the visualization of the target organ.

Many conventional, well established, mostly 99mTc based radiopharmaceticals, poses adequate 

properties of ideal radiopharmaceutical and many new, PET radiopharmaceuticals do not add 

signiicant improvement to the diagnostic outcome when compared to 99mTc ones. 

Quo Vadis? It might be true that there has been a lot of attention given to the development of 

new PET tracers and most probably PET will be gaining its share in the years to come. On the 

other hand ongoing improvements in SPECT scanners are decreasing the gap between PET and 

SPECT. Next to that, the availability of hybrid SPECT/CT imaging modality has increased the diag-

nostic value of many existing conventional radiopharmaceuticals, with anatomical localization 

of a lesion for diagnostic purposes, localization as a guide to surgery, multimodal characteriza-

tion of a lesion and CT-based attenuation correction. So, it might well be that the next genera-

tion of conventional, 99mTc based radiopharmaceuticals is already here.  
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