Martin Wallace

During the period of June – August 2009 I was very fortunate to visit the Olfactory Ensheathing Biology Group, at the Eskitis Institute, Griffith University, Brisbane. The main aim of my project is to establish an in vitro model for examining guided neurite outgrowth into nerve conduits for the investigation of cellular and chemical therapies for spinal cord injury. The conduits contain longitudinal channels that can be used for the delivery of therapeutic cell populations, such as olfactory ensheathing cells (OECs) and Schwann cells. They are fabricated using inverse moulds which were designed using rapid prototyping. This allows for excellent control over the conduit dimensions, including the size and orientation of the channels. A 2% alginate solution is used to create alginate conduits, by cross-linking with CaCl2 while in the inverse moulds. 

The main goal of my visit to Griffith University was to gain experience in the isolation and manipulation of OECs, Schwann cells and dorsal root ganglia and optimise seeding of the scaffold. During this period I was also to investigate various carrier matrices that could be used to seed the channels of the model with these cells. 

At the Eskitis Institute there are a number of groups working with OECs and Schwann cells. They have produced genetically modified mice expressing the DS-Red gene in OECs and Schwann cells. This allows for the isolation of highly pure populations and easier identification of both cell types. The variety and wealth of knowledge within the group greatly helped me find new ideas for the project. I was successful in optimising the seeding of conduit channels and produced new designs for the conduit moulds for future experiments. In the initial experiments I investigated the use of collagen, Matrigel and Geltrex for seeding the channels of the conduits with OECs and SCs. The optimal delivery matrix should promote good cell viability, while achieving a uniform distribution of the cells throughout the channels. Both Matrigel and Geltrex allow for good cell viability and conformation while allowing for cell migration within the channels. In my final experiments I begun to test the neurogenesis model and achieved neurite outgrowth from DRGs into the channels of the cell-seeded conduits.

I would like to thank Dr Alan Mackay-Sim and Dr James St John for inviting me to visit their group at Eskitis. I would also like to thank Dr Jenny Ekberg and the other members of the Olfactory Ensheathing Biology Group for all their help during my visit. Finally, I would like to thank the ASBTE for help in funding this trip and making this collaboration a possibility.

