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Websites

http://www.ihcworld.com/neuroscience/neurophysiology.htm  This site is called “Neuromethods, techniques for neuroscientists” and contains links to a variety of technique papers ranging from patch-clamping to in vivo multielectrode arrays. 

http://www.alphaomega-eng.com/microelectrods/microelectrods.asp  This is the website for Alpha Omega, a supplier of multi-electrode arrays for in vivo recordings.  Alpha Omega seems to have a nice selection of fixed-length multi electrode array.  This site is helpful for getting a feel for the size and variety of arrays available.

http://www.neuralynx.com/Products.asp?Act=Lines  This is the Neuralynx website.  This is where the variable-depth array was purchased from in the Dobbins  et al. 2007 (ferret) paper.  They actually have prices listed but very few pictures.

http://www.cyberkineticsinc.com/content/index.jsp  This is the Cyberkinetics website.  They are involved with the BrainGate clinical trials discussed in class.  This site is full of information on clinical trials, the theory and mission of BrainGate.  This is the most interesting of the five in vivo websites.

http://osiris.rutgers.edu/~smm/extracellular_eclectrophysiology.htm  Before I could even begin to read the multielectrode array papers I had to understand the principal they are based on, extracellular electrophysiology.  This website was helpful for understanding some of the history and how it works. 
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BrainGate by Cyberkinetics, Inc. is a neuromotor prosthetic brain-computer interface that is intended to interpret intentional brain activity (electrical patterns) into a signal that can be used by a computer, robotic prosthesis or a target tissue to produce an intended response.  This is one of the first human trials of BrainGate.  The objective was to measure the electrical responses of the brain to intended movement, translate those signals into motor commands and program a computer to understand those commands to carry out the movement.   
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This is another in depth technique paper relaying the authors personal advances and mistakes for getting reliable multi-unit recordings from awake behaving primates.  The authors go into great detail about fabrication of electrodes, the array itself, including fixed and variable depth arrays, advanced surgical techniques, data acquisition and analysis.  This paper is a valuable resource if one is thinking about bring this kind of technique into ones own laboratory. 

4.  Musallam S, Bak MJ, Troyk PR, Andersen RA (2007) A floating metal microelectrode array for chronic implantation. Journal of Neuroscience Methods 160: 122-127.



Floating multi-electrode array (FMA) technology is cutting edge and hot.   It is similar to what is being used in the BrainGate trials (see Hochberg et al. 2007, above) but it is at still being tested for ease of use and reliability in small laboratory animals.  This is one of those tests looking at the feasibility and reliability for chronic implantation and recording in rats.  FMA’s are designed to do just what it sounds like, float on the brain without being anchored to the skull.  This reduces the need for bulky headgear and dental acrylic. By manufacturing these chip based arrays with different fixed electrode lengths one can record from shallow or deep brain structures. The authors were able to record from both the cortex and caudate in awake mobile rats.
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The need for lightweight multi-channel variable-depth electrode arrays for chronic recordings in rodents drives the constant search for new and better devices.  This paper discusses the author’s new design for a lightweight hydraulically driven variable-depth electrode array.  The accuracy of electrode depth was generally within 50 (m of the expected or calculated depth.  By using the variable depth device, the authors were able to maximize the number of channels picking up single units during each recording session to a small degree but they often found that movement of one electrode would degrade the signal of an neighboring electrode (possibly due to movement or damage of surrounding neurons).  The authors also had difficulty with cerebral spinal fluid and debris getting up into the drive, clogging the electrode ports and preventing future movement of that electrode.  When comparing this device with other micro-drives, it does not seem to be all that advantageous, even though the authors want readers to believe it is.  The Neuralynx system seems to be at least as good as this one.  The only advantage this system seems to have is that it is automatic.    

