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 The BrainGate™ Neural Interface Device is a proprietary brain computer interface that uses an internal sensor to detect brain activity and external processors that convert these brain signals into a computer-mediated output under the person’s own control. The BrainGate ™ System is a hardware device that uses software. The sensor consists of a tiny chip, smaller than a baby asprin, which contains one hundred electrode sensors that each tap into a separate neuron.  BrainGate™ senses, analyses, and transmits the data from the brain to an outside system. This allows the user to interact with the outside world in a more independent way. The ultimate goal of the BrainGate™ System development program is to create a safe, effective and unobtrusive universal operating system that will enable those with motor impairments to control a wide range of devices, including computers, assistive technologies and medical devices, by simply using their thoughts. 

BrainGate™ contains a chip that is implanted on the surface of the motor cortex area of the brain. In the pilot version of the device, a cable connects the sensor to an external signal processor in a cart that contains three computers.  The computers translate hard-to detect brain signals to create the communication output using custom decoding software. When the patient is connected to the system he or she can mentally move the cursor just like a mouse would do. John Donoghue, the chair of the Department of Neuroscience at Brown University, led the original project research and went on to co-found Cyberkinetics, where he is currently chief scientific officer overseeing the clinical trial. .  The development of the BrainGate™ program is the culmination of 10 years of research in the academic laboratory at Brown University. Hugh Herr, another scientist, also helped in the development of a neural interface system. Herr became very passionate about the development of a technology that would give independence and movement back to people that were physically impaired. Herr lost both legs at a young age from frostbite. He then started research on combining both body and machine, his research has already made a significant impact for people that are physically challenged. He has helped in the development of many prosthetics. 

The development of the BrainGate™ System brain-computer interface is to enable those with severe paralysis and other neurological conditions to live more productively and independently.  Also, scientists are developing the BrainGate™ System’s underlying core technology in the NeuroPort™ System to enable improved diagnosis and treatment for a number of neurological conditions, such as epilepsy and brain trauma. The NeuroPort™ System is a neural monitor designed for acute inpatient applications and labeled for temporary recording and monitoring of brain electrical activity.   BrainGate™ will be the first human device that has been designed to record, filter, and amplify multiple channels of simultaneously recorded neural activity at a very high spatial and temporal resolution.  It has been thoroughly researched and will contribute to the diagnosis and treatment of neurological conditions in patients who have undergone a craniotomy. This will give neurologists and neurosurgeons a new resource to detect, transmit and analyze neural activity. 

Dr. Steve Williams, a clinical advisor to Cyberkinetics, presented a description of the BrainGate™ Controller, a next generation, standardized interface system that is under development. The development of this system would replace the initial prototype controller which has been used in the BrainGate™ trial until now.  The M*Power Controller is designed to allow a BrainGate™ System patient to control a standard wireless computer device.  The new interface is also intended to be easier to use for patients and their families, so they can access the capabilities of the system on a routine basis without reliance on a technician.  These two closely linked efforts are intended to yield a BrainGate™ System allowing patients significant control over their environment, the ability to readily perform numerous daily activities that are currently beyond their reach, and vastly enhance communications opportunities.  For example, use of the M*Controller as an interface control, by thought alone would allow patients to perform a range of tasks including:  making and receiving telephone calls, controlling remote devices, accessing the internet, and communicating via e-mail.  

The BrainGate™ system includes hardware and software and may be used as a telecommunication device in the future.  This could greatly impact a business or organization.  It will give people with disabilities a chance to work at a business just like anyone else. With this technology they will be able use a wide variety of devices and may also lead to a decline in the use of hands on activities. With the development of devices such as these, one day everyone may have chips in their brain that will allow them to perform tasks without the use of their body. Researchers aren’t promising any miracles or that quadriplegics will walk again but they are trying to make the daily life of the physically challenged easier by giving them the ability to fulfill activities of daily life.

We have presented to you an overview of the technology known as the BrainGate ™ System. Above, we have described the technology, discussed how it could impact a business or organization, and how the developers are planning to take this technology to the next level.  Here is a recap of the main points. BrainGate™ is a neural interface system device that has a chip that reads brain activity through the use of sensors and then transmits the activities to three computers which convert the thoughts into actions. This system is used for people that are physically impaired; it helps give them the independence and the capabilities of the norm. The scientists working on BrainGate™ hope to create an operating system that is safe, effective and unobtrusive.  The neurologists are constantly trying to come up with more ideas to push this form of emerging technology further.  They hope to better the lives of individuals who are both fortunate and unfortunate, and that is what technology is all about.   
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Multiple Choice Questions

1. The sensor consists of a tiny chip that contains one hundred:

a. bytes

b. electrode sensors

c. gigahertz 

d. pieces of silicon

2. The BrainGate ™ System contains a chip that is implanted on the surface of which specific part of the brain:

a. the cerebellum

b. cerebrum

c. motor cortex

d. brainstem  

3. The BrainGate ™ System consists of hardware, software, and may be used as a 

____________ device in the future.

a. telecommunication 

b. video game

c. CIA

d. FBI

4. The M*Controller as an interface would allow patients to perform the following               

      tasks      

     EXCEPT:          

a. make and receive phone calls

b. control remote devices

c. access the internet

      
d.   communicate via e-mail

e.    all of the above could be performed

5. The development of the BrainGate ™ program is the culmination of __ years of esearch.         

a. 5

b. 20

c. 7

d. 10

6. A _____ connects the sensor to a an external signal processor in a cart that contains   

       three computers.

a. cable

b. box

c. remote

d. peripheral 

7. ____ lost both his legs at a young age from frostbite

a. Donoghue

b. Williams

c. Jones

d. Herr

 

 

 

 
