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SUMMARY

UCLA researchers in the UCLA Semel Institutes of Neuroscience and Behavior have developed a non-invasive method to locate and estimate

electrical currents in organs such as the brain and heart.

BACKGROUND

Electrical conductivity of biological tissues, such as the brain and heart, has been implicated in a number of disease processes such as

epilepsy and cardiac arrhythmias. Magneto-encephalography (MEG) and Electro-encephalography (EEG) are the commonly used non-invasive

techniques to measure and localize intracranial current sources.However, accurate localization of intracranial current sources using these

techniques is dependent on a number of parameters that are difficult to estimate, and therefore lead to inaccuracies. Additionally, knowledge of

cardiac conductivity is needed in the noninvasive determination of aberrant sources of cardiac arrhythmias for ablation therapy.

Diffusion tensor imaging (DTI) is an increasingly popular MRI technique that can estimate the connectivity patterns of the white matter in the

brain, as well as the arrangement of myocardial fibers in the heart. DTI can track highly structured fiber architecture such as those in the brain

and heart on the basis of the highly directional diffusion of water along such fibers. Measurements of tissue sodium concentration are also

becoming increasingly important in understanding the extent of tumors, areas of epileptogenic activity, and changes of diagnostic value in

diseases such as Alzheimer’s and Parkinson’s.

INNOVATION

Researchers at UCLA have developed a methodology that combines DTI-estimated water diffusivity and measurements of tissue sodium

concentration to accurately determine tissue conductivity. The proposed method uses MRI to determine the local concentration of tissue ionic

carriers such as sodium.

APPLICATIONS

▶ Accurate localization of intracranial electrical and magnetic sources prior to intracranial surgery for epilepsy or brain tumors

▶ Accurate differentiation of stable vs. unstable strokes to indentify candidates for early-stage intervention to minimize tissue damage

▶ Guidance of deep brain stimulator implantation for treating disorders such as Alzheimer’s, Parkinson’s, and depression

▶ Diagnostic and surrogate endpoint for Alzheimer’s disease, Parkinson’s disease and other degenerative disorders

▶ Noninvasive localization of cardiac sources of arrhythmia for treatment

ADVANTAGES

▶ Non-invasive

▶ Provides information on localization and source of electrical signal

▶ Provides information on tissue viability in stroke and tumors

▶ Provides diagnostic and prognostic information upon treatment of brain disorders

RELATED MATERIALS

▶ Akhtari, M., et al. "Electrical conductivities of the freshly excised cerebral cortex in epilepsy surgery patients; correlation with pathology,

seizure duration, and diffusion tensor imaging." Brain Topography 18.4 (2006): 281-290.

▶ Akhtari, M., et al. "Measuring the local electrical conductivity of human brain tissue." Journal of Applied Physics 119.6 (2016): 064701.

CONTACT
UCLA Technology Development
Group
ncd@tdg.ucla.edu
tel: 310.794.0558.

INVENTORS

▶ Akhtari, Massoud

OTHER INFORMATION

KEYWORDS

Brain conductivity, diffusion tensor

imaging, water diffusivity, brain,

electrical conductivity, Alzheimer’s,

Parkinson’s, epilepsy, tumor, non-

invasive, MRI, tissue conductivity,

intracranial, magnetic, stroke

CATEGORIZED AS

▶ Imaging

▶ Medical

▶ Medical

▶ Disease: Cardiovascular

and Circulatory System

▶ Disease: Central Nervous

System

▶ Imaging

▶ Research Tools

RELATED CASES

2015-189-0

https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=LA&TechID=27534
https://techtransfer.universityofcalifornia.edu/NCD/27534.html
http://tdg.ucla.edu/
http://tdg.ucla.edu/
http://techtransfer.universityofcalifornia.edu/default.aspx?campus=LA
http://tdg.ucla.edu/team/
https://link.springer.com/article/10.1007/s10548-006-0006-x
https://link.springer.com/article/10.1007/s10548-006-0006-x
http://aip.scitation.org/doi/full/10.1063/1.4941556
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=27534
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=8
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=57
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=10
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=83
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=83
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=84
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=84
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=98
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=102


Gateway to Innovation, Research and Entrepreneurship

PATENT STATUS

Country Type Number Dated Case

United States Of America Issued Patent 10,197,657 02/05/2019 2015-189

 

UCLA Technology Development Group

10889 Wilshire Blvd., Suite 920,Los Angeles,CA 90095 

https://tdg.ucla.edu

Tel: 310.794.0558 | Fax: 310.794.0638 | ncd@tdg.ucla.edu 

© 2017 - 2019, The Regents of the University of California

Terms of use 

Privacy Notice

        

http://www.google.com/patents/US10197657
https://tdg.ucla.edu/
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html
https://twitter.com/UCLAinvents
https://facebook.com/UCLAinvents
https://www.youtube.com/uclaresearch
https://www.linkedin.com/groupRegistration?gid=3399
https://tdg.ucla.edu/news.xml

