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(57) Abstract: Devices and methods are provided for a
nanocomposite having a phase change polymer matrix
and conductive nanoparticles to provide greatly en-
hanced responsivity to temperature and/or humidity. A
sensing film includes carbon nanotubes (CNTs) and the
polymer. Operation near the transition temperature in-
creases the TCR by over an order of magnitude, thus
providing a new platform for devices such as IR sensors,
bolometers and imaging elements, MEMS devices, com-
pensating or uncompensated circuit elements and other
electronic devices. Nanocomposite films may be under
about one micron thick, and coatings, constant environ-
ment chambers or mounts, and other engineered im-
provements and variations may be provided to further
enhance the response, range, response times or sensitiv-
ity of the film-based devices. One embodiment employs
a nanocomposite film under one micron in thickness to
operate as an uncooled but highly sensitive infrared bo-
lometer under ambient conditions.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 9

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningtul international search can be carried out, specifically:

Claim 9 refers to claim 8 which is unsearchable.

3. & Claims Nos.: 8§

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/043829

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2003-0153088 A1 14.08.2003 AU 2000-43244 A1 07.08.2000
AU 2002-303241 A8 21.10.2002
EP 1153291 A1 14.11.2001
EP 1153291 B1 14.12.2011
EP 1384059 A2 28.01.2004
JP 2002-535651 A 22.10.2002
JP 2004-519683 A 02.07.2004
KR 10-0687586 B1 28.02.2007
KR 10-2003-0007914 A 23.01.2003
TW 46476 A 11.08.2003
TW 546476 B 11.08.2003
US 2002-0017126 A1 14.02.2002
US 6265222 B1 24.07.2001
US 6596236 B2 22.07.2003
WO 00-043772 A1l 27.07.2000
WO 02-082045 A2 17.10.2002
WO 02-082045 A3 17.10.2002

KR 10-2009-0103491 A 01.10.2009 None

US 2006-0231970 A 19.10.2006 CN 100358132 C 26.12.2007
CN 1848414 A 18.10.2006
JP 04704899 B2 22.06.2011
JP 2006-295120 A 26.10.2006
US 7674410 B2 09.03.2010

US 2006-0043343 A1 02.03.2006 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

