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What are you proposing? 
Nanoparticles can be as small as one-millionth of a millimetre. Gold nanoparticles 

preferentially directed towards the target tumor cells can be used to enhance the 

effects of radiotherapy.. We have established a reproducible technique for making 

gold nanoparticles that are about the width of 15 millionths of a millimetre.  

We will attach two compounds to the surface of these particles. One is a commonly 

used polymer called PEG (poly-ethylene glycol), which helps with stability,  and the 

other is a small protein called pepducin. The pepducin will specifically attach to two 

proteins that are expressed on the outside of advanced prostate cancer cells. We 

have also shown that radiotherapy can increase the number of these surface 

proteins, which we hope will give us a straightforward way to increase the number 

of targets for our gold nanoparticles.  

We will work out exactly how many nanoparticles we need to make various prostate 

cancer cell lines sensitive to radiation. Finally, we will use a technique called small 

animal computed tomography (CT) to study mice that have developed human 



 

  
 
 

prostate cancers, and measure the accumulation of the nanoparticles to help inform 

us exactly when we should administer radiation treatment. 

Why are you proposing it? 

External beam radiotherapy (RT) is the most common treatment for prostate 

cancer, but the cancer will eventually return in 30% of men who have this treatment. 

That means we need to find new ways to make this treatment more effective.  

A number of physical and chemical interactions make heavy metals like gold 

effective radiation sensitisers. To date, our research group has generated 

convincing data that gold nanoparticles combined with radiation therapy markedly 

increase tumour cell killing compared to radiation alone.  

Furthermore, this approach is radically different in its simplicity to other 

experimental nano-drugs, in that targeting the surface of the cell will bypass many 

of the internal cellular barriers that often limits a drugs full potential. 

 

How are you proposing to do it? 
We will carry out this research in a logical stepwise fashion.  

(I) One of our collaborators (Dr Dixon) will produce fully functional gold 

nanoparticles by binding both PEG and pepducin to the surface of the 

particles.  

(II) We will rigorously test the gold particles in prostate cancer cell lines to 

determine the how well the nanoparticles target the specific protein on 

the cancer cells, how toxic they are to the cells, and by how much they 

increase cancer cells’ sensitivity to radiation.  

(III) Finally, we will examine these measures again, but this time in mouse 

models of prostate cancer. These experiments will more accurately mimic 

what happens in people when therapies are administered to whole body 

systems.  

All the individual elements of this have significant scientific merit in the development 

of new radiotherapy enhancing agents. 

What evidence or supporting data do you have to 

support this project? 

Over the past seven years we’ve demonstrated the potential of gold particles to 

increase the effectiveness of radiation and gained a detailed understanding of how 

this happens. Gold particles by themselves have little effect on cell survival, but 

when combined with radiotherapy they promote cell death. 



 

  
 
 

We will design gold particles to target receptors in the cell membrane, which we 

know induces tumour cell death. We also know that the protein we will use to target 

the nanoparticles are highly expressed on advanced prostate cancer cells. 

Importantly, low doses of radiation can significantly increase the levels of this 

protein, so may well improve the specific delivery of gold particles to the prostate 

tumour.  

How long will it take?  

36 months 
 

What are the expected outcomes? 
We expect to demonstrate that targeting the cell membrane is a valid approach for 

increasing the radiosensitivity of prostate tumours. We will develop a stabilised gold 

nanoparticle and also investigate the ability of these particles to penetrate a solid 

tumour cell mass. Using our recently acquired small animal CT scanner (CCRCB, 

QUB), we expect to be able to image nanoparticle accumulation within the tumour 

in whole animal models. If this approach proves beneficial, it could eventually 

radically alter the way that radiotherapy is applied in the clinic. 

How could it make a difference to the lives of men 
affected by prostate cancer? 
Direct patient benefit is only likely to be seen in the long-term. Radiotherapy 

remains the primary treatment modality for men with localised advanced prostate 

cancer, and if used appropriately it offers a good chance of cure. However, the 

side-effects from off-target damage to organs like the colon and bladder results in a 

significant impairment to quality of life. Using non-toxic, effective radiosensitisers 

like our gold particles could allow radiation physics teams to design treatment plans 

that provide better tumour control while limiting damage to vital organs. 

 

Please write a summary of the project in one 
sentence only. 
 
We are going to investigate the potential of targeting the cell membrane in 

advanced prostate cancer with very tiny gold particles (nanoparticles), which 

increase the sensitivity of tumour cells to radiotherapy 


