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The following is a small summary of an important area of ongoing research... 

Nanoparticle technology in Cancer Treatment (Townley group) 

Nanoscale structures have the potential to radically change cancer therapies, and can provide a 

mechanism to physically destroy cancerous cells from within. The nanoparticles can be used to carry 

chemotherapeutics, or to treat tumours by virtue of their intrinsic properties. Furthermore, 

nanoparticles can incorporate dyes for in vivo imaging, and provide attachment sites for targetting 

agents.  

As can be seen from the Figure 1, cells are of the order of 50 m. Nanoparticles such as those shown 

in Figure 2 are around 100nm, so are 500 times smaller than an individual cell. This means that the 

nanoparticles can enter though the cell membrane and treat the cells from within.  

 

Figure 1: Relative sizes of molecules, particles and objects. 

In addition, nanoparticles are often engineered to be a suitable size to pass through the 

fenestrations of leaky cancer endothelium. These are gaps between the cells which are present in 

the vessels around tumours because the vessels are formed in a rapid and disorganized way. The 

nanoparticles can therefore pass out of the blood stream into the tumour where they are also  

accumulated and retained due to the deficient lymphatic system in tumours.  

 

Figure 2:  Silica nanoparticles synthesized in the lab with 

hexagonally ordered pores through the particles. These 

particles have an overall diameter of 105.66nm ± 23.11 



(n=431), pore dimension 2.13 nm ± 0.21 (n=544), and a specific surface area 1110.8 m2/g ± 1.73. 

 

Most current chemotherapy approaches rely on the fact that cancer cells are inherently more 

vulnerable than normal cells, but the drugs are non-selective and also cause damage to normal 

tissues, leading to the side-effects associated with chemotherapy. The delivery of drugs to specific 

cells using nanoparticles can significantly lower the overall drug consumption and side-effects, by 

deposition of the active agent directly in to the tumour region and in no higher dose than needed. 

The objective of this research project (Cindy Huang; DPhil candidate)  is to design, synthesize and 

optimize mesoporous silica nanoparticles for the delivery of pharmaceuticals. The surface of the 

nanoparticles will also be modified for the delivery of RNAi to tumours. These molecules can be used 

to down-regulate certain genes associated with cancerous cells.  Candidate RNAi sequences to 

invasion genes have been indentified in a screen by colleagues at the JR hospital in collaboration 

with Dr Karl Morten. 

 

 

 

 

 

 

Figure 3: Silica nanopartilces can be made in a variety of shapes and sizes to optimize volume for 

drug cargo, surface area, uptake profile by cells etc.   
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