Designing polymers for the delivery of therapeutic agents.
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The targeted delivery of therapeutic agents is one of the great challenges of today’s medicine.  Recent work has shown that macromolecules such as poly(ethylene glycol) can be used to improve significantly both the bioavailability and the pharmacokinetics of existing drugs. In particular, the conjugation of drugs to PEG is being aggressively explored by numerous pharmaceutical companies to improve the physical and pharmacological properties of both known and newly developed drugs. In contrast to PEG with its limited functionality, polymers can be used for the conjugation of multiple copies of a drug onto a single polymer chain as demonstrated so well by the work of Kopečeck, Duncan, and others using poly(N-2-hydroxypropyl-methacrylamide) [HPMA] as the carrier. While linear polymers such as HPMA will continue to be exploited successfully, the study of dendritic carriers with a variety of architectures is extremely attractive as they may well offer advantages in areas of solubility, viscosity, bioavailability, while still providing plurivalency with enhanced access to their numerous reactive sites as a result of their identical accessibility.  The first part of this lecture will focus on some of our early studies exploring a variety of dendritic architectures designed for the delivery of therapeutic agents such as anticancer drugs.  

Similarly, macromolecular delivery systems show great promise for use with protein-based vaccines as well as for gene therapy. The second part of this lecture will therefore focus on our work in the design of acid sensitive micro- and nanoparticles that may be used for the intracellular delivery of proteins as well as plasmid DNA and oligonucleotides.  These particles are designed to degrade under the mildly acidic conditions found in the phagosomes of antigen presenting cells - both macrophages and dendritic cells.  The cleavage of large macromolecules into numerous small molecules leads to a large increase in osmotic pressure that causes phagosomal disruption and release of the bioactive payload into the cytoplasm of the target cells.  While the presentation will be primarily aimed at molecular design concepts and synthetic approaches, preliminary results obtained in vitro and in vivo will be presented.  
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