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Will present a seminar on

“FUNCTIONALLY-EQUIVALENT TISSUE MODULES
TO STUDY HUMAN TISSUE
PHYSIOLOGY AND PATHOPHYSIOLOGY”
Over its brief history, tissue engineering has been the process of creating functional 3D tissue comprised of cells within scaffolds or devices that influence cell growth, organization, and differentiation, primarily for the clinical therapy of replacing human tissue.  Unfortunately, this field has not progressed as well as expected with few products that have made it to clinic so far.  The lack of progress is mainly due to the difficulty of developing a tissue module that can recapitulate normal human physiology without creating an adverse effect, such as an immune response.  An alternative direction for tissue engineering, showing more promise, is the development of in vitro tissue modules that will never come into direct contact with patients, but will instead be used to study human tissue physiology and pathophysiology.  Eventually, the need for tissue replacement may decrease by enabling the development of therapies that prevent or cure underlying diseases.

My first experience with such a concept was while working for a company called VaxDesign, Corp., where I was involved in the development of an in vitro Artificial Immune System (AIS).  This work is funded as part of the Rapid Vaccine Assessment program from the Defense Advanced Research Projects Agency (DARPA).  An integrated human immune system model (AIS), consisting of appropriate in vitro cellular and tissue constructs or their equivalents to mimic the normal human tissues that interact with vaccines was developed to accelerate vaccine assessment.  The AIS has two modules: a vaccination site (VS) suitable for antigen (Ag) challenge and autonomous generation of Ag-presenting migratory dendritic cells, and a lymphoid tissue equivalent capable of responding to the challenge originated in the VS.  For this presentation, I will focus on the development of the AIS and some promising results for using such a model to test vaccines. 

Due to my interest in diabetes research, I have also looked for ways that such in vitro tissue modules can contribute to the study of diabetes.  Another advantage of using in vitro tissue modules is that in addition to creating a “normal” tissue module that recapitulates normal physiology, a “disease” module can also be developed that recapitulates a certain disease state, such as one associated with diabetes.  Such disease modules can then be used to study the pathogenesis of the disease and to develop and test possible treatments.  Currently, we are using one such disease module to investigate the relationship between hyperglycemia and the formation of atherosclerotic plaques in blood vessels.  For this presentation, I will show some preliminary results and discuss future directions for the use of such a tissue module.
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