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Rembrandt - anatomy lesson 
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ωTracer behaves in a similar way to the  
 components of the system to be probed. 
ωTracer does not alter the system in any 
 measurable fashion. 
ωTracer concentration can be measured. 
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Sunday night roast 

Radium 

Wednesday hash 
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(FDG) 
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SPECT: Single Photon Emission 
              Computed Tomography 
 
PET: Positron Emission Tomography 
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In planar imaging, the 
camera records an image 
from one perspective 

In SPECT imaging, the camera rotates 
around the patient, recording multiple 
images that are then reconstructed 
into a three-dimensional data set by a 
computer 
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Gamma cameras are used for planar and SPECT imaging 
99mTc-radiopharmaceuticals are imaged with gamma cameras  
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A device that separates a daughter radionuclide from a parent 
radionuclide 
ω  Typically a chromatographic separation based on the 
different chemical properties of the parent and daughter 
radionuclides   
ω  The daughter radionuclide is the desired radionuclide used 
for nuclear medicine applications 

            
  
  

 Parent          Daughter 

T1/2 T1/2 
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ÅComments on patent application of Green, Richards and Tucker in 1958 

for 99Mo/99mTc generator: 

ÅñWhile this method is probably novel, it appears the product will probably be 

used mostly for experimental purposes in the laboratory. On this basis no 

further patent action is believed warrantedéò Atomic Energy Commission 

ÅñWe are not aware of a potential market for 99mTcé We would recommend 

against filingéò  Research Corporation for Associated Universities, Inc. 

ÅFirst injection of 99mTcO4
- into a human was made in 1961, following 

development of the BNL generator 

ÅBy 1970, it was estimated that more than 2000 daily diagnostic 

procedures were carried out in the U.S. 

ÅBy 1985 market for 99mTc was >$30 million 

ÅDiagnostic radiopharmaceutical market was $1.69 billion in 2005 ($259 

million for FDG) 
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Images acquired about 3 hours after injection 
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RF 
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Developed at BNL in 1958 it was never patented. 
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Reactor 

 

In-service date 

 

Target uranium 

enrichment type 

 

NRU 

(Canada) 

1957 HEU 

BR2 

(Belgium) 

1961 HEU 

HFR  

(Netherlands) 

1963 HEU 

SAFARI 

(South Africa) 

1965 HEU 

Notes: 

Å Other smaller suppliers: RA-3 (Argentina) is a domestic supplier and OSIRIS 

(France) provides some back-up to BR2 and HFR. 

Å OPAL (Australia): commissioned in 2008, in early stages of operation. 
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ωBased on tracer principle 
ωTracer labeled with positron emitting 
radioisotope 
ωPositron decay 
ωCoincidence detection of annihilation 
radiation 
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Injection of a tracer compound labeled 
with a positron-emitting radionuclide 

 

The radionuclide in the radiotracer decays 
and the resulting positrons subsequently 
annihilate on contact with electrons after 
traveling a short distance (~ 1-10 mm) 
within the body 

Positron  
Emitting  
Isotope 

Electron 

Positron 

511 keV 
Gamma Ray 

511 keV 
Gamma Ray 

Positron-emitting  isotopes produced on 
cyclotrons or generators 


