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/ INTRODUCTION \ / METHODS \

Figure 3. Asymmetrical waveforms for Duty Cycle = 30%, 50%, and 70%
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* Deep Brain Stimulation (DBS) with chronically implanted electrodes
effectively alleviates symptoms but requires neurosurgery [ 1]

* Temporal Interference Stimulation (TIS) 1s a novel noninvasive technique that
offers the potential for some degree of targeting precision [2]

200
-500 r

O peessconnuncsnnaflusnennnanonnnnnueosnnnnonnonnanponnannunennnnnofoonnnnnnnnnnnns

-200 t -1000

..............................................................................

urrent Armpliliacla |
Current Amplitude (pA)
Current Amplitude (pA)
Current Amplitude (pA)

(]

-400 -1500 r

-600 |
-2000 r

-800 |

-500 : : ' ' -1000 -2500 : : ' '
2000 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50

* This study investigates TIS using asymmetrical pulse waveforms to Tne Tne ) T (m
explore their effects on neural modulation "« Simulations were performed in MATLAB 2024a

Jmmnnennnnnmeamy AT EINMTITTE A function was created that takes in input current, creates an

3 asymmetrical pulse wave, and outputs the extracellular voltage created

/ \ _-_ | by the waveform
BACKGROUND ; | ERARKATAAAEATA] * The extracellular voltage 1n then applied to a Hodgkin-Huxley axon
. .- - .7 . '« MATLAB' odel5s solver is used to compute membrane voltage across
Figure 2. Max field strength of 0.77 V/m found for TIS Figure 4. Combined asymmetrical PWM-TI Signal each Compartment over time

* Standard TIS delivers two
different high-frequency
sinusoidal currents that
constructively interfere to create ¢ TIS increases amplitude
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a low-frequency envelope modulation in targeted, deep  Shows axonal spiking when varying beat frequencies rigure©

regions compared to the are applied 0 s Potat A 18 ot )
superticial cortex directly under * 5% above rheobase (red), and 5% rheobase (blue)
the electrodes, confirming its * Beat frequency of 50 Hz evokes an action potential with
increased focality [4]. the least amount of current applied

* Maximum field strength for TIS - | :

] , Membrane Potential Over Time (5% Above and 5% Below Rheobase) for Beat Frequencies = 10 Hz, 50 Hz, and 70 Hz W

maxed out at 077 V/m, Wthh 1S I%Izlembrane Potential Across 100 Compartments I%I:Iembrane Potential Across 100 Compartments I%Izlembrane Potential Across 100 Compartments //., T “\\
too weak for suprathreshold . DubCme=imk OuyCyde=3m:  DuyCyole=s%  DuyCroe=T0%  _  DuyCroe=d0%
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pulse-width signals

* PWM-TI has been shown to
evoke neuronal responses [3],
but details are under-explored

Waveform for Beat Frequency = 10 Hz Waveform for Beat Frequency = 50 Hz Waveform for Beat Frequency = 70 Hz
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* Shows axonal spiking when varying the duty cycle
; | * 5% above rheobase (red), and 5% rheobase (blue)
Hinn * Duty cycle of 50% requires the minimum current
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Figure 1. Envelope Modulation of the Tl Signhal
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