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100 \
1 0\2 194 118
108—Al-~ '
HO—Ni \VA/A/)( 7777

IR NSTAN RN \*?R\]

ffiﬁ'.i\/m

108—Al

—116

Y
114

(57) Abstract: The present invention provides devices and methods for making nano structures such a nanoheater. In one embod-
& iment, the nanoheater element comprises a first reactive member and interlayer disposed in communication with at least a portion
& thereof. Preferably, contact between the first and second reactive members of the nanoheater element can yield at least one exothermic
reaction. A nanoheater device of the invention can optionally comprise a substrate on which the first reactive member is positioned
in combination with other components. The invention also provides a nanoheater system comprising a plurality of nanoheater ele-
ments. Exemplary nanoheater elements and systems can be used to perform a method of the invention in which heat is produced.
Methods includes processes for fabricating nanostructures such as layered devices, nanorods and nanowires.
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A. CLASSIFICATION OF SUBJECT MATTER
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USPTOQ EAST System (US, USPG-PUB, EPOQ, JPO, FPRS, DERWENT), GoogleScholar, DialogPro, |IEEExplore
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== ) : : 32, 34, 35, 37, 38, 41-49
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‘ 4,17,19,.33, 36
Y US 6,621,159 B2 (KURAMACH]I) 16 September 2003 (16.09.2003) column 4, lines 3-5 4
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Y US 5,089,356 A (CHUNG) 18 February 1992 (18.02.1992) column 2, lines 8-22 17,36
X US 6,004,450 A (NORTHRUP et al) 21 December 1999 (21.12.1999) Fig.7a,7b,8, column 1, ‘ 50-52,55-56,59
- lines 43-57, column 7, lines 35-37, and column 7, lines 48-50 —
Y 53-54, 57-58,60
Y US 2005/0276743 A1 (LACOMBE et al) 15 December 2005 (15.12.2005) entire document §3-54, 57-58, 60
A US 6,705,152 B2 (ROUTKEVITCH et al) 16 March 2004 (16.03.2004) entire document 13, 15, 16, 39, 40
A US 6,914,220 B2 (TIAN et al) 05 July 2005-(05.07.2005) column 7, lines 60-62; column 8, lines | 1-60
60-64
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filing date . considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
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Continuation of Box lil.

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-27, 45-60, drawn to a nanoheater element or method comprising first and second reactive members and an interlayer
between the first and second reactive members.
Group I, claims 28-44, drawn to a nanoheater element positiioned on a substrate.

The inventions listed as Groups | and Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention: first and second reactive members and an interlayer between the first and second reactive members as claimed
therein is not present in the invention of Group II. The special technical feature of the Group Il invention: a nanoheater element -
positioned on a substrate as claimed therein is not present in the invention of Group | as a novel linking special technical feature.

The limitation of "a nanoheater element positioned on a substrate” is not considered a novel linking special technical feature as thls
limitation is clearly disclosed by US 6,914,220 B2 (TIAN et al) 05 July 2005, column 7, lines 60-62; column 8; lines 60-64.

Since none of the special technical features of the Group | or Il inventions are found in more than one of the inventions, unity of invention
is lacking.

Form PCT/ISA/210 (extra sheet) (April 2005)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authonty, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requlrements to such an
extent that no meaningful international searchcan be carried out, spec1ﬁcally

3. I:, Claims Nos.:

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:

See extra sheet.

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D 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 D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. '

D 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)) (April 2005)
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