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Radionuclide Calibrator  
Aljaz Socan (Ljubljana)

When undertaking any practices involving the human administration of radiopharmaceutical it is essential to use 
sensitive instrumentation for the detection and measurement of radioactive emissions which allows a practical 
measure for dispensing the low amounts required for diagnostic uses and an accurate measure of therapeutic 
levels of radioactivity. This is also important for experimental work contributing to scienti� c knowledge relating 
radiation doses to biological e� ects.

When radiations from a radioactive material pass through matter, they interact with atoms and molecules and 
transfer energy to them, causing ionization and excitation. Both of these processes are involved and exploited 
in the detection of radiation events.

Radionuclide calibrators are devices consisting of ionization chamber and electrometer. Ionisation chamber 
belongs to group of gas-� lled detectors. A volume of gas is contained between two electrodes having a voltage 
di� erence (and thus an electric � eld) between them. They respond to radiation by means of ionization-induced 
electrical currents. Radiation passing through the gas causes ionization. The electrons produced by ionization 
are attracted to the positive electrode and the ionized atoms to the negative electrode, causing a momentary 
� ow of a small amount of electrical current which is measured using sensitive current-measuring devices 
called electrometers. Ionization chamber radionuclide calibrators assay the total amount of activity present by 
measuring the total amount of ionization produced by the sample and are typically calibrated to read directly in 
units of activity (Bq or Ci), with switches to set the display for di� erent radionuclides. Since their stopping power 
and detection e�  ciency for x rays and γ rays are quite low, they � nd use for applications in which detection 
e�  ciency is not a major factor and for detection and measurement of non penetrating, particle-type radiations. 

After purchase of the radionuclide calibrator, the manufacturer’s operating manual shall be followed for the 
installation, operation, and maintenance. During installation and when appropriate after major service, 
acceptance test, the most thorough assessment of calibrator performance should be carried out. In addition to 
ascertaining that the radionuclide calibrator meets vendor speci� cations, at acceptance testing, test or reference 
data are obtained to be used for comparison with future routine tests, calibration settings for radionuclides 
in source geometries other than those provided by the calibrator manufacturers must be determined and 
individuals who will use the radionuclide calibrator should be instructed in calibrator operation, maintenance, 
and quality control as appropriate. Routine performance (QC - quality control) testing includes most of the 
same measurements. Tests are repeated at speci� c intervals, to establish and document changes from the 
initial performance of the radionuclide calibrator established at acceptance testing. The overall objective of 
performance testing (QC) is to assure the continued accuracy of the dosage assays.

(to be continued on page 16)
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The tests recommended by EANM Physics Committee and the EANM Working Group on Nuclear Medicine 
Instrumentation Quality Control are as follows: 

• Physical Inspection 
• High Voltage 
• Clock Accuracy 
• Zero adjustment
• Background Counts/Contamination Check 
• Constancy (Check Source, Relative response)
• Stability
• Accuracy Test

Radionuclide, “dose”, calibrators are one of the most essential devices used in Radiopharmacy and in Nuclear 
Medicine Department in general. Incorrect radioactivity measurements can lead to deviations in preparation of 
radiopharmaceuticals, their potential inappropriate quality and wrong activities of radiopharmaceuticals being 
applied to patients.  Because of this, acceptance testing of radionuclide calibrators during installation and when 
appropriate after major service is a necessity as are the routine performance (QC - quality control) tests
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