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Transcranial Magnetic Stimulation (TMS) Coil Design
A novel coil design for TMS with applications in small animals using multi-magnetic materials 
[bookmark: _Hlk170463300]Transcranial magnetic stimulation (TMS) is a non-invasive therapeutic approach effective in treating various psychiatric and neurological disorders. To extend its application to more conditions, the induced electric field (e-field) must precisely target specific brain regions and stimulate a small group of neurons. Animal coil designs show promise for studying TMS effects and developing new treatment procedures, which could be scaled for human use. However, most investigations have used human-sized coil designs, which do not scale down for small animals. Current coil systems are limited by the lack of ideal soft magnetic materials as coil cores and insufficient advancements in coil shapes for small animals, necessary for achieving highly focused e-field concentration. 
The technology
Virginia Commonwealth University (VCU) researchers have developed a multi-magnetic material novel coil design for small animal application that increases electrical field focality and precisely target certain brain regions for stimulation in TMS. Neuromodulation device manufacturers, pharmaceutical companies, research institutions, and advanced medical imaging companies can take advantage of this innovative system to improve their TMS and imaging (CT/MRI) systems.

VCU’s technology entails a Parabolic Ferromagnetic Core (PFC) coil, which features an Iron-cobalt-vanadium (Permendur) core with a parabolic shape, improving induced electric field distribution. Additionally, a diamagnetic pyrolytic graphite plate enhances performance by preventing the stimulation of the targeted regions, making the tool more precise for TMS applications. 
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Figure 1. Customized PFC coil configuration and pyrolytic graphite diamagnetic plate with a detailed rat head mold.



Benefits
Improved Electric Field Focality
Enhanced stimulation accuracy of brain regions
Applications
Symptom management of disorders 
Small animal studies (e.g. rats)
Scalable for human clinical applications

Patent status:
Patent pending: U.S. and foreign rights are available.
License status:
This technology is available for licensing to industry for further development and commercialization.
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