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(57) Abstract: Provided is an optical sensor with low manufacturing costs, an easy detection method, a very high sensitivity and
high reliability. An optical sensor (1) for detecting a predetermined object to be detected is comprised of a convex and concave
structure (2) having a two-dimensional periodical arrangement of a predetermined shape and functioning as a photonic crystal; a
metallic layer (3) formed on the convex and concave structure (2) and capable of exciting a localized surface plasmon resonance;
and an adsorption element which is formed on the surface of the metallic layer (3) and adsorbs the object to be detected. The opti-
cal sensor (1) quantitatively detects the object to be detected from optical properties before and after the adsorption of the object
to be detected.
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“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
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be

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

citec_l to establish the _publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art

the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

05 November, 2009 (05.11.09) 17 November, 2009 (17.11.09)
Name and mailing address of the ISA/ Authorized ofticer

Japanese Patent Office
Facsimile No. Telephone No.
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DOCUMENTS CONSIDERED TO BE RELEVANT

22 September 2005 (22.09.2005),
entire text; all drawings
& US 2005/0201717 Al

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Takuho SHA et al., "2-Jigen Kinzoku Photonic 1-16
Kessho o Mochiita Terahertz Hyomen Plasmon
Sensor"™, 2004 Nen Shuki Dai 65 Kai Extended
abstracts; the Japan Society of Applied Physics,
no.3, 2004, page 982
A JP 2005-16963 A (Canon Inc.), 1-16
20 January 2005 (20.01.2005),
entire text; all drawings
& US 2006/0108219 Al
A JP 2005-257458 A (Sony Corp.), 1-16
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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:

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

2. |:| Claims Nos.:

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

3. |:| 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.

L |:| As all required additional 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 additional fees, this Authority did not invite payment of
additional fees.

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.
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A feature common to the inventions in claims 1-6 and 8-16 and the
invention in claim 7 is an optical sensor provided with a convex and
concave structure functioning as a photonic crystal.

Since a result of the search shows, however, that the common feature
is disclosed in the following documents 1-3, it has become clear that
the common feature is not novel.

Document 1: Reo ABE et al., "Denshisen Lithography o Mochiita Nano
Kozo no Keiseil to Kyokuzai Hyomen Plasmon Kyomei no Reiki"™, The Chemical
Society of Japan Dai 86 Shunki Nenkai (2006) Koen Yokoshu II, no.2, 30
March 2006 (30.03.2006), page 945

Document 2: Osamu SATO et al., "Kin Nano Ryushi Coating Photonic Kessho
ni yoru Hyomen Plasmon Sensor", Japanese Journal of Optics, vol.34, no.10,
2005, pages 530 to 532

Document 3: JP 2008-14732 A (Tohoku University), 24 January 2008
(24.01.2008)

As a result, since each common feature does not make any contribution
over the prior art, each common feature is not the special technical
feature in the meaning of PCT Rule 13.2, second sentence.

Further, there are no other common features deemed to be the special
technical feature in the meaning of PCT Rule 13.2, second sentence.

Thus, since there are no special technical features common to the
inventions inclaims 1-6and 8-16 andthe inventioninclaim7, notechnical
features in the meaning of PCT Rule 13 can be found among those inventions.

As set forth above, it is clear that the inventions in claims 1-6
and 8-16 and the invention in claim 7 do not comply with the requirement
of unity of invention.
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