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The use of ionising radiations in nuclear medicine has traditionally divided itself into two specific
areas. The diagnostic usage has generally been dominated by the injection or ingestion of
radionuclides. The therapeutic applications, on the other hand, have usually been accomplished by the
application of ionising radiation, both from machines and radionuclide sources, whereby the radiation
source is external to the patient. Over recent years, this divide has become increasingly blurred and
the science between diagnosis and therapy has become significantly closer. This is particularly the
situation in respect of the struments used to determine the activity or dose delivered by the radiation
source.

In the ideal therapeutic situation, the radiation dose would be delivered solely to the malignant tissue.
With external radiation therapy, this can never be achieved completely but this ideal can be
approached more closely with targeted radiotherapy wherein radionuclides are 'introduced directly into
the malignancy either as a solid, physical source or as a solution that, by its chernistry, concentrates
into the area of interest.

In order to achieve the optimum efficacy of treatment, there is an associated requirement to determine
accurately the activity or dose rate of the radioactive source being used. It is here that the technology
used in the diagnostic field can also be used to advantage for therapeutic applications. For diagnosis,
the instrument of choice is the radionuclide calibrator and this equipment is increasingly finding
parallel usage for the charactenisation of therapeutic sources. Despite their appearances however,
radionuclide calibrators are not "black boxes" and need to be used with care, subjected to a robust
level of quality control and operated by personnel who have a fundamental understanding of their
operational characteristics.

A measure of the level of perfon-nance of operational radionuclide calibrators and the competence of
their operators can be determined by the conduct of comparison exercises by expert and artial
laboratories. Such exercises can also have the added advantage of enabling the calibration of
particular calibrators to be checked and even determined more accurately. A regular programme of
such comparisons has been organised in the United Kingdom by the National Physical Laboratory
(NPL) over the last fifteen to twenty years and follow-up workshops have been held for the
participants to discuss the results ad the potential avenues to performance improvements. The
outputs from these comparisons, supplemented by regular dialogues and exchanges of information
and experiences between the NPL and the user community, have identified a number of potential
sources of error.

In addition, the NPL, together with the relevant professional orgamisation in the UK, produced a
quality assurance protocol in 1992, esigned to establish and maintain the calibration of medical
radionuclide calibrators and their quality control. That protocol is currently being revised to take into
account both the increased emphasis on uncertainty estimation, the accumulation of comparison data
and user experiences and the changes in equipment formats.

This paper presents and discusses the results of the various comparisons conducted by NPL,
particularly as they relate to the potential improvements in perfortriance that can be achieved, and the
developments in the recommended uality assurance protocol. It also addresses the developments of
calibration facilities available with these systems, especially as they relate to the measurement of, and
achievable accuracies for, therapeutic radiation sources.
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