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Abstract: The interface formed between solid stare electronic devices and biological 
tissues must be judiciously engineered to support what is destined to be a new era in 
implantable devices. Soft and flexible electronics based on biopolymers and synthetic–
hybrid biopolymers containing one-dimensional organic semiconductors such as 
polythiophene, polyaniline and polypyrrole are being developed to enable low 
impedance, biocompatible interfaces between solid-state devices such as biosensors 
and biological cells, tissues and organs. This presentation will highlight recent and 
ongoing work in three areas: 1) the development of microfabricated, minimally 
invasive, intramuscular implants to monitor key biomarkers associated with whole 
body hemorrhage and to guide resuscitation in the ER and ICU. 2) the 3D 
microfabrication and 3D printing of neuroprostheses to guide axonal regeneration 
over long distances, and 3) the electro-stimulation to guide innervation as well as stem-
cell neuro-differentiation. 
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