BME 484 Biomedical Engineering Capstone Design
Project Proposal

Project Title: MagnetPeutics: Wearable Transcranial Magnetic Stimulation for Self-Rehabilitating
Stroke Patients

Team: Juan Malvar, Software Engineer
Austin Ramos, Hardware Engineer
Zach Brown, Project Manager

Abstract:

TMS (Transcranial Magnetic Stimulation) is a non-invasive procedure that uses magnetic fields
to stimulate nerve cells in the brain. This procedure can help treat symptoms of depression and
may even help rehabilitate stroke patients. This procedure requires patients to be sitting for
long periods of time with the magnetic apparatus remotely placed on their head. Patients are
required to sit for long periods of time and are even prescribed with multiple TMS procedures
which can cost $250-$300 daily. The goal of this project is to design a prototype of a wearable
device that may have an adequate amount of magnetic fields that can reach the brain

cells. The new design will be a different iteration of the design from last year where the motor
units will be replaced with polarity changing electromagnets. This may help reduce the noise
and vibration produced by a traditional DC motor. If this new design does not work out, a
brushless motor may be a good alternative to a DC motor.

Innovation: The motor units from the old design will be replaced with a motorless unit, powered
by weaker electromagnets that may achieve a rotational speed of 1-3 Hz.

Materials:
e Neodymium N52 magnets
PVC
Breadboard
PIC and other various electronics materials
ABS plastic (optional for 3D printing)
PCB (optional)
Velcro
Old bicycle helmet frame

Subtasks:

Find optimal design for rotating magnetic units

Design circuitry for electromagnetic current control system

PIC microprocessor coding to control electromagnet currents.

PCB design of control system (optional).

Design a stable structure to mount the electromagnetic units on the helmet.

Design ergonomics (optional) and methods to readjust locations of rotating magnetic
units.
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