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Aim 
To develop Positron Emission Tomography (PET) 
techniques for measuring blood flow, glucose 
metabolism, protein synthesis and cell proliferation in 
tumours. PET is a technique in which certain 
compounds (tracers) are tagged with small amounts 
of a radioactive element and their distribution within 
the body is imaged. It is the most sensitive technique 
for imaging metabolism and physiology in humans. 
 
Project Outline/Methodology 
The overall aim of the project was to develop PET 
techniques to aid in the identification of the most 
promising new therapies, whose mechanism of action 
is often unknown. In particular we aimed to develop 
PET methods for measuring blood-flow, glucose 
metabolism, cell proliferation and protein synthesis in 
tumours. The main stages of work were: synthesising 
those tracers that were not already in use in our unit 
and developing the software to extract functional 
parameters from the images Concurrently with this 
we also aimed to develop co-registration software to 
allow us align PET images with each other. 

 
Key Results 
Synthesis methods were developed for three new PET 
tracers; methionine and tyrosine (for measuring 
protein synthesis) and choline (for measuring cell 
proliferation). In parallel with this synthesis work we 
also developed software for analysing the PET data, 
which will allow us to quantify the functional 
processes. We also developed some novel software 
(algorithms) for aligning PET images acquired on 
different days. These algorithms will allow us to 
define the same region of tissue on images acquired 
before and after therapy and, therefore, quantify the 
response to the therapy.  
 
Conclusions 
In summary we have developed a new set of PET 
tools that will allow us to measure blood-flow, 
glucose metabolism, cell proliferation and protein 
synthesis in tumours. 

 

What does this study add to the field? 
The development of synthesis methods for three new 
tracers and of software for analysing PET data has 
significantly enhanced the tools at our disposal and 
means that we are in a position to offer state of the 
art PET facilities to the NHS as well as to academic 
and commercial users throughout Scotland.  

 
Implications for Practice or Policy 
While the primary aim of the research project was to 
develop new tools that could be used in future 
research projects we also kept in mind the potential 
needs of the NHS. Our PET imaging facility has a 
wide remit and we are working closely with the 
Scottish Executive and the regional cancer networks 
in order to establish a clinical service for Scottish 
patients. While the initial focus is on detecting spread 
of cancer it is recognised that monitoring response to 
chemotherapy using PET may become a useful 
routine clinical tool in the medium term. Therefore, 
the tools for quantitative analysis developed during 
this project will almost certainly have a beneficial 
impact on Scottish patients.   
 
Where to next? 
The primary focus for this project was to develop new 
PET tools that would expand the research base in 
Scotland. The next step is to take these tools and 
apply them to solving a variety of research questions. 
We have already made progress on two potential 
applications of the techniques and discussions are 
ongoing with a number of potential academic and 
commercial collaborators to develop others. The two 
areas where we will initially focus our efforts are on 
monitoring response of oesophageal cancer to 
chemotherapy and in studying the effect of low 
carbohydrate diets on the brain 
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