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BACKGROUND

The ability to capture and study circulating tumor cells is an emerging field with implications for early detection, diagnosis, determining

prognosis, and monitoring of cancer, as well as for understanding the fundamental biology of metastasis. Current techniques of identifying and

isolating such cells usually involve flowing cells in a chip across an antibody coated surface. However, these devices usually require complex

geometries to ensure effective contact of the target cells with the functionalized surfaces. Such a problem can be avoided by using

micro/nanoscale motors that can be programmed to scower an entire static sample as many times as needed. Further, the movement of the

nano/microscale motor increases the solution convection thereby improving the diffusion of the target antigen, making for a quicker and more

favorable recognition reaction. This also helps eliminate non-specific binding of the antigen while on its way to a clean environment for post-

capture analysis.

TECHNOLOGY DESCRIPTION

UC San Diego researchers have developed methods and devices, using self-propelling or externally actuated nano/microscale motors

functionalized with appropriate receptors/ligands, to capture, isolate, and transport target biomolecules from raw biological samples (e.g.,

serum, urine, bacterial lysates, saliva). In exemplary embodiments, functionalized microrockets enable the isolation of rare cancer cells, nucleic

acids, and protein antigens from raw samples within minutes to tens of minutes. The nano/micromotors and captured entities are guided from a

raw sample reservoir across a microchannel to a clean reservoir where the entities can undergo subsequent analysis (e.g., by fluorescence

microscopy, PCR, gel electrophoresis and sequencing). The technique can be implemented for microliter samples and in a lab-on-a-chip

system. The invention’s selective capture and transport of analytes without sample pre-processing holds great promise for rapid, low-cost, early

diagnosis and monitoring of cancer, genetic/bioaffinity assays and other applications involving untreated biological samples.

INTELLECTUAL PROPERTY INFO

This technology has a patent pending and is available for licensing and/or sponsorship.
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pp 2083-2087.

▶ http://pubs.acs.org/doi/abs/10.1021/nl2005687

PATENT STATUS

Country Type Number Dated Case

United States Of America Issued Patent 9,982,356 05/29/2018 2011-286

United States Of America Issued Patent 9,879,310 01/30/2018 2011-171

United States Of America Issued Patent 9,868,991 01/16/2018 2010-003

United States Of America Issued Patent 9,698,708 07/04/2017 2011-081

United States Of America Issued Patent 9,352,963 05/31/2016 2009-391

United States Of America Issued Patent 9,347,143 05/24/2016 2011-286

 

CONTACT
University of California, San Diego
Office of Innovation and
Commercialization
innovation@ucsd.edu
tel: 858.534.5815.

OTHER INFORMATION

KEYWORDS

microrocket, micromotor, nanomotor,

nanomachine, cell isolation, sorting,

cancer diagnostic, genetic assay

CATEGORIZED AS

▶ Biotechnology

▶ Genomics

▶ Medical

▶ Devices

▶ Diagnostics

▶ Gene Therapy

▶ Research Tools

▶ Screening

▶ Nanotechnology

▶ NanoBio

▶ Research Tools

▶ Nucleic Acids/DNA/RNA

▶ Screening Assays

RELATED CASES

2011-171-0, 2009-391-0, 2010-003-0,

2011-081-0, 2011-286-0, 2010-207-0

OFFICE OF INNOVATION AND COMMERCIALIZATION AVAILABLE TECHNOLOGIES CONTACT US

https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=SD&TechID=21897
https://techtransfer.universityofcalifornia.edu/NCD/21897.html
http://innovation.ucsd.edu/
http://www.rsc.org/chemistryworld/News/2011/April/13041103.asp
http://pubs.acs.org/cen/news/89/i18/8918notw3.html
http://onlinelibrary.wiley.com/doi/10.1002/anie.201100115/abstract
http://pubs.acs.org/doi/abs/10.1021/nl2005687
http://pubs.acs.org/doi/abs/10.1021/nl2005687
http://pubs.acs.org/doi/abs/10.1021/nn1000468
http://www.google.com/patents/US9982356
http://www.google.com/patents/US9879310
http://www.google.com/patents/US9868991
http://www.google.com/patents/US9698708
http://www.google.com/patents/US9352963
http://www.google.com/patents/US9347143
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=21897
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=2
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=29
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=97
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=102
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=103
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=11
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=110
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=13
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=119
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=123
http://innovation.ucsd.edu/
http://techtransfer.universityofcalifornia.edu/default.aspx?campus=SD
http://innovation.ucsd.edu/contact/


Additional Patent Pending

University of California, San Diego

Office of Innovation and Commercialization

9500 Gilman Drive, MC 0910, ,

La Jolla,CA 92093-0910

Tel: 858.534.5815

innovation@ucsd.edu

https://innovation.ucsd.edu

Fax: 858.534.7345

© 2011 - 2018, The Regents

of the University of

California 

Terms of use 

Privacy Notice

mailto:innovation@ucsd.edu?Subject=Contact Request from Tech ID 21897: Isolation of Target Biomolecules from Complex Samples Using Nano/Microscale Motors
https://innovation.ucsd.edu/
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

