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ABSRRACT

The development of longer lived positron emitter radionuclides,(termed as non-standard
positron emitters) are required to study the metabolic processes, labelling of organic
compounds leading to analogue tracers (e.g. with halogens) and quantification of targeted
therapy. The decay characteristics of those non-standard positron emitters (half-lives, prompt
emission of associated gamma rays, positron energy and positron decay fraction) determine
the qualitative and quantitative accuracy (i.e. blurring, spatial resolution, sensitivity, radiation

dose, etc.) of the image, which ultimately defines their possible utilization in PET.

The radioisotopes can be used in clinical trials after standard bench marking. Yield
calculation is an integral part of this business. In this work, we will select some positron
emitters which may be potentially important in nuclear medicine. The reaction cross section
data will lead to calculate the yields. The specific activity will be estimated keeping in view
the impurity level in each isotope. The recommended reaction routes will be suggested for the

production of selected isotopes for medical applications.
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CHAPTERNO 1 INTRODUCTION

1.1. History of Radioisotopes

In 1896, when Henry Bequrel discovered the phenomenon of radioactivity, a new idea was
born to use these radioisotopes in medicine. A Hungarian physical chemist, George De
Hevesy at first gave idea of using radio tracers in biological and life sciences. And since
then a great work has been started for the production of new radioactive tracers and their
uses. The advancement in the technology of nuclear reactor and their great role in the
production of radioisotopes gave motivation to the general applications of tracers and
particular applications of nuclear medicine. In this scenario y-emitting radionuclides *°F,
cr, #¥MTe, Y, etc. were introduced and serious efforts were also made to develop
cyclotrons and accelerators for the production of positron emitters. Along with the
production of radioisotopes via cyclotron, the development of nuclear data is an essential

part for the purposeful use of radioisotopes.
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