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Getting all octopus arms in the pail. You start
with a nice friendly octopus...




And it quickly turns
into this.

What was the curve
ball in this project?

And how did we get
it back on track?




Electrotaxis: Cells move from cathode -> anode
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and Zhao, M. Electrical Guidance of Human Stem Cells in the Rat Brain,
Stem Cell Reports, 2017, 9, 177-189.

Note: ‘Rat brain.
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Cathodic pulses drive | e
undifferentiated neural g T
stem cells down a

potential gradient

(‘electrotaxis’). : Lutolsies
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Arms of the octopus (constraints)

Safety

» Surface charge density < 30uC (up to 45 uC/cm?)
 Amplitude < 10V

* Frequency <330 Hz

<2000 mV/mm near electrodes

Efficacy

* 300 mv/mm therapeutic floor (200 mV/mm is okay)



Initial forays with Optimization Module
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Scaling term for electrode voltages



Curve ball was the inverse square law of Efield attenuation
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Electric field at Cut Line between probes

Neural tissue activation ->>>>>

Floor of efficacy (electrotaxis) ->>>>>
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Medtronic 3387

Medtronic 3389

Abbott Infinity

Volume of Tissue Stimulated at probe cut plane
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Hand-tuning through many iterations
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Penultimate results: Sacrifice Efield at electrodes
to get other arms (mostly) in the pail

Power at 100% Duty Field Strength Min |
Cycle Max
(mw) (mV/mm)

Surface Charge Density Voltage | Current (V,

P ti
robe Separation (mm) (LC/cm?) mA)

10 39.6 4.08 | 23.7 12.0 198.2 | 2054

58.8 6.12 | 35.2 26.4 300.2 | 3111



BPMP

Further tuning via e e
wavetorm design
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