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Current chemotherapies are associated with severe adverse effects due to the non-

selective nature of small molecules. To alleviate this issue, targeted drug delivery to tumour 
sites can reduce adverse effects; while alternative modes of treatment, such as 
immunotherapy can also be utilised to elicit a specific anti-tumour response. To achieve 
these goals, acid sensitive materials are good potential candidates. Firstly, for targeted 
chemotherapy, the tumour microenvironment is acidic, which may prompt the release of 
chemotherapeutic agents. While for immunotherapies, the acidic endosomes of antigen 
presenting cells may be exploited to improve immune responses. pH sensitive liposomes are 
well suited for these purposes, as vesicles can load a wide range of actives, from small 
chemotherapeutic drugs to large proteins for vaccines. In addition, the lipids which are 
commonly used for liposomes are generally regarded as safe as they are derived from 
natural sources. We have looked at improving the pH sensitivity of traditionally non-
responsive liposomes composed of DPPC and cholesterol through the addition of 
polyethylenemine (PEI). PEI is widely used for transfection studies, where the large buffering 
capacity of PEI may be responsible for the proton sponge effect, causing lysis of endosomes 
in response to acidification. To facilitate this, cyclodextrin-based ion channels were also 
included in the liposomal membrane. Channels were prepared by substituting hydroxyl 
groups on beta-cyclodextrin with an azido group. An alkyl chain was then attached via click 
chemistry.  The channel was then incorporated into liposomes in varying concentrations. In-
vitro, cell-free, pH sensitivity studies were carried out using both a large and small molecule 
drugs. pH-sensitive formulations will now be examined in cell-based assays and for delivery 
of immunotherapies in vivo. 
 


