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e Two brain mapping techniques utilized prior to Figure 1. Inserted Brain Mold Hydrogel Brain A 9 B
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electroencephalography (iEEG) and transcranial Transcranial magnetic stimulation (TMS) model e Solution heated to 65 "C, cooled to 4 C osf . | ; | Combined iEEG and TMS Results

magnetic stimulation (TMS) [2] _ U e Brain model 3D printed in ABS and e Composition validated with thermal and ol | | _ e Heating ]
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Discussion and Future Work

e Special emphasis will be put on representing a

pediatric population Figure 3. Adult iEEG
TMS phantom [3].

Discussion

Testing

e Electrical properties are tunable via NaCl doping

e Thermal conductivity not significantly affected by gelatin % or NaCl

2 Thermal Conductivity Testing
Problem Statement l : e Wrap hydrogel sample in insulating material e Need improved sensitivity on prototype testing equipment
Thermocouple g o o . e e

The goal of this project is to develop a pediatric brain phantom model that canbe ] | & & : £ e Place sample on hotplate set to 35 °C © Temp eratu.re measureryents at 1 | C sensitivity
used to simulate the following effects of TMS on iEEG electrodes: & B e Insert thermocouple to take temperature o Improve video recording resolution

e Induced currents PR Lenatien Fciogel sampi measurements periodically Future Work

e Changes in temperatures - e Choose material and concentration with thermal Iterate on prototype fabrication; improve gel molding process

e Displacement o Lab Stand conductivity closest to 0.536 W/m-K [9] Rheological testing of gel mechanical properties
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These observations will determine the relative safety of using these brain ST TTAA 3 ectrical Conductivity Testing | Add complexity to model and testing
mapping techniques in tandem. ;§§ sicevew VVVVVV % ® 35Smm x 30mm x 85mm gelatin samples o Non-uniform material properties
c o = L — % e 2 copper electrodes o Model in-clinic patient testing setup
Desi q T . 3 3 Coporuie b e Find voltage and current with varied frequency Improve equipment quality for temperature, displacement, and current
681gn p ecirications v ) — et ——) § o Keysight 33210A Waveform Generator measurements

Represents accurate physiology of average 5-7 year pediatric brain and skull ) Top View [EEEE— ¥ asem ) o Keysight 34450A Digital Multimeter

o Skull 01rcu@ference: 50-54 cm [ 6] Figure 7. Thermal (A/B) and electrical (C) O {AxStI'O Al M4KOR Digital Multimeter ACkﬂOWl e dgements

o Overall brain matter volume: 1,300 cm? [7] conductivity testing setups e Saline and hydrogel conc. 0.2-0.5 S/m

Brain material must have similar electrical conductivity as brain tissue: ' We would like to extend gratitude to our clients Dr. Raheel Ahmed and Dr. Arun Karamattu

Y ' . . . Manattu, our advisor Dr. Paul Campagnola, Dr. Christian Franck, Arvin Chen, Dr. Aviad
02-05 S/m [8] Combined iEEG and TMS Testlng ,
£~V e Heating Hai, Ido Haber, Dr. Cameron Casey, Brooke Volkman, and the BME Department.

Brain material must have similar thermal properties to brain tissue:

o AIOMEST AI-A002 Digital Multimeter
0.536 W/m-K [9] o 2 thermocouple probes

After completion of TMS testing, electrodes must have: e Displacement |
o Charge density: <30 uC/cm? [2] o 1Phone 16 Pro Camera, 4K 120FPS | A N

o Temperature change: <1 °C [10] o Analyzed anteriorly and laterally
o Exposed electrode length before and after
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