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BACKGROUND

Point-of-care (POC) testing is essential to halt the spread of deadly infectious diseases (e.g., Ebola, Zika,
etc.) and is needed for rapid and accurate screening both in and outside of clinical settings. Label-free
bioassays are desirable for POC testing as they have fewer reagents and assay steps resulting in lower cost
and ease of use.

Biosensors based on electrochemical impedance spectroscopy (EIS), an ultra-sensitive, label-free sensing
technique, are a promising technology for precise and rapid disease diagnosis at the point-of-care. However,
EIS udsually requires mixers and lock-in detection to measure both the magnitude and phase of the complex
impedance.

TECHNOLOGY DESCRIPTION

Researchers from UC San Diego have patented a novel field deployable 16x20 biosensor
array for highly scalable label-free point-of-care applications, such as nucleic acid testing. The
on-chip sensors use a streamlined and highly scalable polar modulation method to monitor
bioassay events.

Using the polar-mode measurement technique, label-free detection of DNA hybridization was
measured with the designed array demonstrating promise for precise and highly scalable
biosensing in POC applications. Hsu et a/ (2018) demonstrated the use of this invention to
measure hybridization of Zika virus oligonucleotides.

APPLICATIONS

In-pixel circuitry (140x140 pm2) provides for the measurement of the necessary phase changes of the on-
chip sensors using a trans-impedance amplifier, zero-crossing detector, and a first-order noise-shaping time-
to-digital converter without the need for quadrature signal analysis.

Implemented in a 0.18 um process, the 3x4 mm2 chip achieves state-of-the-art performance with an rms
phase error of 0.04% at 50 kHz. This work provides full integration of in-pixel electrode and meausurement
circuitry for precise and highly scalable biosensing in Point-of-care applications

ADVANTAGES

The unique architecture enables in-pixel digitization and accumulation, which increases the SNR by 10 dB for
each 10x increase in readout time

STATE OF DEVELOPMENT

Measured electric and biological data from silicon

INTELLECTUAL PROPERTY INFO

This technology is patented in the US and available for commercialization.
https://patents.google.com/patent/us20210087614A1

CONTACT

Skip Cynar
scynar@ucsd.edu
tel: 858-822-2672.

INTRODUCING

UC TechAlerts

New technology matches delivered to

vour email af veur preferred schedule
Q SEARCH » & SAVESEARCH

Learn More

OTHER INFORMATION

KEYWORDS

point-of-care (POC); electrochemical
impedance spectroscopy (EIS);
biosensor array; phase-to-digital

converter, analyte, nucleic acid

CATEGORIZED AS

Communications
Wireless

Medical
Devices

Sensors & Instrumentation
Biosensors

Engineering

Other

RELATED CASES

2018-199-0


https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=SD&TechID=30086
https://techtransfer.universityofcalifornia.edu/NCD/30086.html
http://innovation.ucsd.edu/
https://ieeexplore.ieee.org/abstract/document/8357044
https://patents.google.com/patent/US20210087614A1
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=30086
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=3
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=38
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=10
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=78
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=16
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=136
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=7
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=158
http://innovation.ucsd.edu/
http://techtransfer.universityofcalifornia.edu/default.aspx?campus=SD
http://innovation.ucsd.edu/contact/

{(43) International Publication Date
06 September 2019 (06.09.2019)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property ~
Organization j
International Burcau

=
WIPO | PCT

(10} International Publication Number

WO 2019/169192 Al

(51)

21

(22)

International Patent Classification:
AGIB 540353 (2006.01) AGIB 505 (2006.01)

International Application Number:
PCT/USZO9/020137

International Filing Date:
28 Febrary 2019 (28.02,2019)

{72) Inventors: HALL, Drew; 8814 Robin Hood Lane, La Jolla,

Califorma 92037 (US). HSU, Chung-Lun: 1211 Glenclaire
Dr., Walnut. California 21789 (US), SUN, Alexander; 1667
Parrott Drive, San Mateo, California 94402 (US). ZHAO,
Yunting; 6127 Syracuse Way, San Diego, Califormia 92122
(US). ARONOFF-SPENCER, Eliah; 1115 9th Ave, Unit
A, San Diego, California 92101 (US).

(74) Agent: ASPHAHANI, Fareid et al ; P.O. Box 1247, Seat-
tle, Washington 98111-1247 (US).

(81) Designated States funless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT AU AZ BA BB BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN. CO. CR, CU, CZ, DE, DI, DK, DM, DO,
DZ, EC, EE. EG, ES. FI, GB, GD, GE, GH. GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO. JP, KE, KG, KI, KN, KP,
KRKW KZ LA LC LK, LR LS LU LY MA MD, ME,
MG, MK, MN, MW, MX, MY, MZ. NA, NG, NI, NO, NZ,

{25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/636,784 28 February 2018 (28.02.2018) US
(71) Applicant: THE REGENTS OF THE UNIVERSITY OF

CALIFORNIA [US/US]: 1111 Franklin Street, 5th Floor,
Oakland, California 94607-5200 (US).

(54) Title: ELECTROCHEMICAL BIOSENSOR ARRAY DEVICES, SYSTEMS, AND METHODS FOR POINT-OF-CARE DE-
TECTION

fzno
Sinusoidal
Signal Generator

P i

RELATED MATERIALS

Chung-Lun Hsu, Alexander Sun, Yunting Zhao, Eliah Aronoff-Spencer and Drew A. Hall. A 16x20 Electrochemical CMOS Biosensor
Array with In-Pixel Averaging Using Polar Modulation. Custom Integrated Circuits Conference (CICC), 2018.
DOI:10.1109/CICC.2018.8357044 - 04/08/2018

PATENT STATUS
Country Type Number Dated Case
Patent Cooperation Treaty Published Application 2019/169192 09/06/2019 2018-199

Tel: 858.534.5815 © 2019 - 2024, The

University of California, San Diego

Office of Innovation and Commercialization innovation@ucsd.edu Regents of the University of

9500 Gilman Drive, MC 0910, ,
La Jolla,CA 92093-0910

https://innovation.ucsd.edu California

Fax: 858.534.7345 Terms of use

Privacy Notice



https://patents.google.com/patent/US20210087614A1
https://ieeexplore.ieee.org/abstract/document/8357044
https://ieeexplore.ieee.org/abstract/document/8357044
https://ieeexplore.ieee.org/abstract/document/8357044
http://www.google.com/patents/WO2019169192
https://innovation.ucsd.edu/
https://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html

