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Cracking the Neural Code

Neural Prostheses

Brain-mach

Nervous System Disorders ‘ 3 '”e ””faces

Economic Cost

$524 Billion

Addiction and Alcoholism

*350 Billion

Mental llinesses
(depression, schizophrenda)

U.S.
$1.1 Trillion

annually

5215 Billion

Alzheimer's

University of Pittsburg-UPMC

Internet of things+ brains

$11 Billion

Parkinson’s

el Brain Hub CMU
Global cost $5 Trillion.
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Optical Stimulation (Optogenetics)

ChR2

470 nm

— Study of CNS disorders 5771
— Cracking neural codes 9000000
— Isolating circuit elements of the network ™

-

Stanford edu

Evolution of light delivery mechanisms

Fiber optics Fibers glued to probe shanks = Waveguides

NIE

Stanford.edu Neuronexus

(200 pm fiber) Buzsaki lab Boyden lab
(~20 um waveguides)

R. Pashaei, et al, 2014.
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Our Solution

* Flexible implantable pu-LEDs

Monolithic Layer Integration

Embedded

Electrical Recording Layer Reebridine

Electrode

Parylene Substrate
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Bright Light Emission Possible!
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Emission Spectrum
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Wavelength (nm)

A=453 nm FWHM ~ 14 nm
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Bright-field Image of a Brain Slice

A u-LED on a brain slice
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