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There is considerable interest in the design, development, and optimization of materials for
interfacing hard, metallic, electrically conducting biomedical devices with soft, ionically conducting,
organic biological tissue. Examples of these devices include cochlear implants, microfabricated
cortical electrodes, deep brain stimulators, and pacemakers.

Our research group has been developing organic conducting polymers that provide significant
advantages over existing materials at bionic interfaces. These films can be electrochemically
deposited directly onto a metal electrode using oxidative electrochemical deposition techniques [1].
They significantly lower the impedance of both stimulating and recording electrodes in the
biologically-relevant 1 kHz frequency range [2]. They can also be used to locally deliver
neurotrophic factors [3] or anti-inflammatory agents [4]. Most recently, we have focused on the use
of in-situ techniques for the direct polymerization of these materials around living cells both in-vitro
[5] and in-vivo [6].

In our studies we use an extensive compliment of techniques to determine the detailed morphology
of our materials including polarized transmitted and reflected optical microscopy, confocal optical
microscopy, scanning electron microscopy, scanned probe microscopy, transmission electron
microscopy, scanning transmission electron microscopy, and low voltage electron microscopy.
Figure 1 is a cross-section of a microfabricated neural prosthetic electrode coated with poly(3,4-
ethylene dioxythiophene) (PEDOT), obtained with an FEI Helios NanoLab 600 dual beam FIB/SEM
system.
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FIG. 1. Top L: Optical micrograph of a fuzzy PEDOT coating on a 40 micron microfabricated
electrode. Top R: SEM of same fuzzy PEDOT coating. Bottom: FIB cross section of the
PEDOT-metal electrode interface.
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