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Chengchen Duan (DPhil student)
The aim of Chengchen’s work is to build a dual-functioning nanoparticle with a pH-activated-release component. Due to a change in metabolism tumours are more acidic than healthy tissues. This can be exploited so that a treatment agent is only released at low pH, and therefore should give a higher dose at the site of action and fewer side-effects. The nanoparticle will also carry gene therapy agents. These can lower the amounts of certain proteins which are necessary for the tumour to grow. The nanoparticles will also have targetting agents on the surface which have been specially designed to locate rhabdomyosarcoma (RMS) cells. Currently, Rhabdomyosarcoma (RMS) is treated with aggressive chemotherapy, as well as surgery and/or radiation in many cases. Even when treatment is successful, these aggressive treatments often cause long term effects, including secondary cancers or other life-threatening health conditions.  We aim to improve therapy while at the same time reducing long term health problems by using this technology. 

Ben White (DPhil student)
Ben is synthesizing a nanoparticle complex capable of delivering drugs to specific parts of the body and releasing these drugs on demand, using a non-harmful external stimulus. The enhanced permeating and retention (EPR) effect means that more nanoparticles accumulate and remain in cancerous tissues rather than healthy ones. Combining the EPR effect with magnetic direction will further localize the nanoparticles. We then aim to incorporate a release mechanism so that chemotherapy attached to the nanoparticle will only be liberated in the tumour cells to avoid off-target effects. Chemotherapy dose is often limited by the side-effects to healthy cells but using this nanoparticle platform the dose at the tumour site can be much higher, resulting in better efficacy. 

Hakmin Mun (DPhil student)
Hakmin is evaluating the anticancer effects of some natural compounds from plants and developing the anticancer drugs by encapsulating the effective materials into nanoparticles. Natural products are often very potent when first isolated but rapidly break down into less active molecules. Encapsulating the compounds in a variety of different nanoparticles can prevent this breakdown and retain activity. Hakmin will also investigate whether one of the compounds that he has tested can be used in conjunction with radiotherapy for brain cancers. Radiotherapy can be particularly challenging in children since their undeveloped brain tissue can be easily damaged during treatment. The aim is to be able to lower the dose of radiation by co-treatment with drugs, without reducing efficacy.  

Laura Sheppard (Placement student, Bath University)
Laura has been investigating the compound laulimalide, which is a natural compound produced by marine sponges. It has been reported that laulimalide is a very effective drug for treating cancer, but clinical trials have shown severe off-target effects. Encapsulation in nanoparticles can target the drug directly to the tumour and therefore prevent such severe side effects. In addition, she has been specifically assessing the effectiveness of the compound to paediatric brain cancer lines in comparison to those from adults. Having a background in chemistry, Laura is also working to modify the compound with a fluorophore to enable the action of the drug to be explored more easily.   
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