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(57) Abstract: Microbial fuel cells generate an electrical signal when microbes enter the cells through a semipermeable membrane.
The single chamber microbial fuel cell comprises an anode adapted to be positioned near a potentially contaminated source to receive
microbes on the source, a cathode spaced from the anode and carbohydrate positioned between the anode and cathode. The anode is
flexible to adapt to a source that might have microbes. When microbes enter the fuel cell and reach the anode, the fuel cell generates
an electrical signal. By reading and analyzing the signal from one or more of the fuel cell biosensors can indicate infection in people or
animals, indicate pathogens growing in food or show mold growth. Insofar as different microbes have specific metabolisms, the signal

may be used to determine which microbe is present.



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/015478

A. CLASSIFICATION OF SUBJECT MATTER
HO01M 8/16(2006.01)i, C12Q 1/04(2006.01)i, A61B 5/1486(2006.01)i, GO1IN 27/327(2006.01)i, GO1N 33/543(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIM 8/16; A61B 5/145; GOIN 27/00; GOIN 27/327, HOIM 8/02; C12Q 1/04; A61B 5/1486; GOIN 33/543

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: microbial fuel cell, anode, cathode, flexible, contaminated source, microbe, semipermeable,
carbohydrate, signal processor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2012-0231492 A1 (BITTERLY, STEVE et al.) 13 September 2012 1-15
See abstract; paragraphs [0057], [0059], [0080], [0084], [0087], [0105],
[0110]; claims 3, 10, 17; and figure 8.

A US 2008-0261083 A1 (RINZLER, ANDREW G. et al.) 23 October 2008 1-15
See the whole document .

A US 2007-0259216 A1 (LOGAN, BRUCE) 08 November 2007 1-15
See the whole document .

A US 2010-0203359 A1l (BOROLE, ABHIJEET P.) 12 August 2010 1-15
See the whole document .

PX US 2019-0154621 A1 (INNOVATIVE SCIENCES, INC.) 23 May 2019 1-15
See the whole document .

|:| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"D" document cited by the applicant in the international application "X" document of particular relevance; the claimed invention cannot be

"E" eartlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive
filing date step when the document is taken alone

"L"  document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents,such combination

"O" document referring to an oral disclosure, use, exhibition or other means

being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
11 September 2020 (11.09.2020) 14 September 2020 (14.09.2020)
Name and mailing address of the [SA/KR Authorized officer

International Application Division

Korean Intellectual Property Office KWON, YONGKYONG
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsnnile No. +82-42-481-8578 Telephone No. +82-42-481-3371
Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2020/015478
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012-0231492 Al 13/09/2012 US 2019-0154621 Al 23/05/2019
US 2008-0261083 Al 23/10/2008 US 8124259 B2 28/02/2012
WO 2006-044954 A2 27/04/2006
WO 2006-044954 A3 12/04/2007
US 2007-0259216 Al 08/11/2007 AU 2007-248040 Al 15/11/2007
AU 2007-248040 B2 29/09/2011
AU 2009-335012 Al 18/08/2011
BR PI10923775 A2 24/09/2019
CA 2650818 Al 15/11/2007
CA 2748603 Al 08/07/2010
CN 101485029 A 15/07/2009
CN 102334221 A 25/01/2012
CN 102334221 B 04/05/2016
EP 2025033 A2 18/02/2009
EP 2025033 A4 31/10/2012
EP 2382681 A2 02/11/2011
IL 213878 A 31/07/2011
MX 2011006971 A 15/08/2011
US 2006-0011491 Al 19/01/2006
US 2007-0259217 Al 08/11/2007
US 2008-0277273 Al 13/11/2008
US 2008-0292912 Al 27/11/2008
US 2009-0159455 Al 25/06/2009
US 2010-0119920 Al 13/05/2010
US 2010-0151279 Al 17/06/2010
US 2015-0104670 Al 16/04/2015
US 2019-0326604 Al 24/10/2019
US 7491453 B2 17/02/2009
US 7709113 B2 04/05/2010
US 7922878 B2 12/04/2011
US 8277984 B2 02/10/2012
US 8962165 B2 24/02/2015
WO 2007-131022 A2 15/11/2007
WO 2007-131022 A3 17/07/2008
WO 2007-131029 A2 15/11/2007
WO 2007-131029 A3 24/04/2008
WO 2009-003006 Al 31/12/2008
WO 2010-078423 A2 08/07/2010
WO 2010-078423 A3 14/10/2010
ZA 201104812 B 27/06/2012
US 2010-0203359 Al 12/08/2010 US 8192854 B2 05/06/2012
US 2019-0154621 Al 23/05/2019 US 2012-0231492 Al 13/09/2012

Form PCT/ISA/210 (patent family annex) (July 2019)




	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report

