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Project Summary: 

Only a tiny fraction of the administered dose of most anti-cancer drugs accumulates in 
cancerous tissue, the rest being taken up all over the body. Highly desmoplastic tumours 
such as pancreatic and (some) breast cancers exacerbate this problem with a dense 
fibrous stroma which further impedes drug delivery with mechanical compression that can 
also cause drug resistance. This severely limits the clinical utility of chemotherapy, either 
because dose must be restricted, or treatment terminated, before a cure is achieved.  

Acoustic cluster therapy is a novel technology that employs diagnostic ultrasound 
localisation and activation of intravenously injected microdroplet-microbubble clusters, to 
generate highly localised biomechanical effects which enhance the delivery to tumours of 
any co-injected drug. To date, preclinical studies of this concept with six different tumour 
model/drug combinations have demonstrated extraordinarily pronounced improvement in 
tumour therapeutic benefit, over the use of drugs alone. This success has led us to a 
clinical trial in which acoustic cluster therapy is combined with standard-of-care 
chemotherapy for treatment of hepatic metastases.  

The aim of this project is to extend our work on acoustic cluster therapy, preclinically and 
as part of the ongoing clinical trial, to explore baseline acoustic cluster imaging biomarkers 
in relation to genomics for the prediction of success of chemotherapy with and without 
acoustic cluster therapy. Preclinically, it will also explore the application of acoustic cluster 
therapy for overcoming treatment resistance in highly desmoplastic tumours of unmet 
need (some breast, pancreatic etc.), using desmoplastic small-round-cell tumour 
(DSRCT), a soft-tissue sarcoma and itself a tumour of unmet need, as a model for this 
form of drug-resistant phenotype. The preclinical work will use a novel model of DSRCT 
that recapitulates its stromal and drug-resistance characteristics. 

This is a convergence science project that aligns to the strategic themes of increasing the 
precision of cancer treatment, and therapy monitoring.  
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