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Abstract 
 
 There has been tremendous recent interest in nanotechnology application for cancer 
prevention, diagnosis, and treatment. In cancer therapy, overcoming biological barriers 
and target specific delivery are the key challenges. Furthermore, newer generation of 
molecular therapies, such as gene therapy oligonucleotides, and RNA interference, will 
require intracellular delivery strategies for effective outcomes. 
 
 Due to lack of efficient systemic drug delivery and microenvironmental selection 
pressures, development of drug resistance is a major challenge in effective cancer 
chemotherapy. Multidrug resistance is known to develop for both conventional cytotoxic 
chemotherapy as well as the newer generation of biological therapies. Our multi-pronged 
strategy to overcome tumor resistance is based on enhancement of drug delivery 
efficiency and to affect cellular phenotypic alternations that can enhance cell-kill 
efficacy.  
 
 In this presentation, I will provide an overview of our work over the last several years 
on the use of combination cytotoxicity and intracellular ceramide modulation, 
combination heat and drug therapy, and mdr-1 gene silencing work using small 
interfering RNA. Each of the above strategies utilizes nanotechnology-based delivery 
systems made with biodegradable and biocompatible polymers and lipids. Thorough 
understanding of the biological problem, ease of technology development and scale-up, 
and judicious selection of safe materials are some of the critical issues that we have 
incorporated in our research for rapid clinical translation of these technologies for benefit 
to cancer patients. 
 


