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ABSTRACT

People requiring rhythmic delivery of drugs, notably Gonadotropin Releasing Hormone (GnRH), currently rely on catheter-based subcutaneous or intravenous delivery systems with a host of inconveniences and dangers.  A hydrogel-based delivery system  has been demonstrated which may replace the current therapy with a simple, implantable device.  This system has been demonstrated and refined on the lab-bench scale (~80 mL total volume) under a variety of conditions and parameter values, but many challenges remain before  a viable implantation is achieved.  Among these challenges are the miniaturization and biocompatibilization of the bench-scale system.  To miniaturize the device, fabrication techniques adapted from the semiconductor industry have been used to develop new reservoirs and membrane mounts.  The main challenge in biocompatibilization is protecting the stimuli-sensitive hydrogel from immunoproteins without hindering the passive transport of glucose or hormone.  A composite nanoporous membrane uniting block copolymers and MEMS fabrication is being developed to provide a size-selective interface for this transport.
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