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Traditional Treatments:

Ineffective, only address
symptoms of disease, costly

Neurological Disease
»

# 1 cause of disability worldwide [1]
Neuromodulation:

The closed-loop recording and
stimulation of neurons has
shown promise in therapies for:

#2 cause of death worldwide [1]

Epilepsy e Parkinson’s e Neuropathic pain
Essential Tremor e Memory disorders
Depression e  Obsessive compulsive

disorder [2]
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Neurostimulation Theory — Faradaic Charge Injection

Electrolyte

Akt~

Redox reactions transfer charge from
electrode to electrolyte

Biphasic Current Pulse:
Reversing polarity _
reverses the reactions Corrosion

Current

Cytotoxic Products
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COMSOL Multiphysics Set-Up

Common Models

r
Neglect redox products
Ohmic resistance

COMSOL Interface Used: \_

Secondary Current

Distribution coupled with This Work

Transport of Diluted Species e

Electrolyte as movement of
diffusing charges

Visualizes redox products

\_
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Figure 1: Typical Commercial
Utah Array from Blackrock
Microsystems [3]



Redox Species Concentration By Geometry ERERRY

300 pm

Faradaic reactions and double layer capacitance redistribute
current density to be more uniform on conical electrodes [4]

30 um




Diffusion — Non-Uniform Distribution of Products "c"A“ﬁm
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* Visualization of redox * Uneven redox species * Long-term corrosion effects
species distribution around distribution as caused by e Tissue damage

stimulation microelectrodes varying geometries

potentially affect safety and
\ / k selectivity / \ /
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