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BRIEF DESCRIPTION

A microfluidic device that measures mitochondrial membrane potential that may be used as a clinical
diagnostic or a research tool.

FULL DESCRIPTION

The mitochondrial membrane potential is used to generate and regulate energy in living systems, driving the
conversion of ADP to ATP, regulating ion homeostasis and controlling apoptosis, all central to human health
and disease. Therefore, there is a need for tools to study its regulation in a controlled environment for
potential clinical and scientific research applications.

To date, to measure mitochondrial membrane potential, researchers and technicians must use fluorescent
probes or electrochemical methods such as patch clamping which has proven to be challenging. Researchers
at the University of California, Irvine have developed a tetraphenylphosphonium (TPP+) selective electrode
that measures the membrane potential of mitochondria and this TPP+ selective electrode may be integrated
onto a microfluidic device.

ADVANTAGES

This microfluidic device may be used to analyze mitochondrial bioenergetics in sample concentrations as low
as 0.3 ng/μL which is four orders of magnitude smaller than the concentration used in conventional assays
which use 3 μg/μL. In addition, the volume of the chamber (which is at 85 μl) is 2 orders of magnitude smaller
than the volume used currently in conventional assays.

STATE OF DEVELOPMENT

A number of prototype microfluidic devices with the unique TPP+ selective electrode have been fabricated.
Mitochondrial membranes and different chemical compounds to modulate the mitochodrial membrane
potential have been tested in these microfluidic devices and these microfluidic devices have shown to be
sensitive and accurate in detecting the change in the mitochondrial membrane potential.

PATENT STATUS

Country Type Number Dated Case

United States Of America Issued Patent 8,961,759 02/24/2015 2010-851

 

CONTACT

Edward Hsieh
hsiehe5@uci.edu
tel: 949-824-8428.

INVENTORS

» Burke, Peter J.

» Davila, Jr., Antonio

» Lim, Tae-Sun

» Wallace, Douglas C.

OTHER
INFORMATION

CATEGORIZED AS

» Biotechnology

» Other

» Medical

» Devices

» Diagnostics

» Disease:
Metabolic/Endocrinology

» Research Tools

» Nanotechnology

Research Translation Group Available Technologies Contact Us

https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=IR&TechID=20988
https://techtransfer.universityofcalifornia.edu/NCD/20988.html
http://innovation.uci.edu/research-translation-group
http://www.google.com/patents/US8961759
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=20988
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=2
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=32
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=10
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=78
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=79
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=91
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=91
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=102
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=11
https://innovation.uci.edu/research-translation-group
https://techtransfer.universityofcalifornia.edu/default.aspx?campus=IR
https://innovation.uci.edu/research-translation-group


» NanoBio

» Research Tools

» Other

RELATED CASES

2010-851-0

ADDITIONAL TECHNOLOGIES BY THESE INVENTORS
▶ In Vivo RFID Chip
▶ E-Nose: A Nanowire Biosensor with Olfactory Proteins

5270 California Avenue / Irvine,CA
92697-7700 / Tel: 949.824.2683

    

© 2010 - 2015, The Regents of the University of
California 

Terms of use 
Privacy Notice

https://techtransfer.universityofcalifornia.edu/categories.aspx?id=110
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=13
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=120
https://techtransfer.universityofcalifornia.edu/NCD/20651.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/33564.html?int_campaign=Inventors-Other-Tech-section
https://www.facebook.com/ucicove/
https://www.facebook.com/ucicove/
https://twitter.com/UCICove
https://twitter.com/UCICove
https://www.instagram.com/ucicove/
https://www.instagram.com/ucicove/
https://www.linkedin.com/company/10081276/
https://www.linkedin.com/company/10081276/
https://www.youtube.com/channel/UCl9MCqp7KKyaeNt7c1eOgLg
https://www.youtube.com/channel/UCl9MCqp7KKyaeNt7c1eOgLg
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

