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INTERNATIONAL SEARCH REPORT

JP W02010/100921 A1 2010.9.10

International application No.
BCT/JPz010/001469

A. CLASSIFICATION OF SUBJECT MATTER
HO4R1/34(2006.01)i, A6IB8/00(2006.01)1,

According to Intemational Patent Classification (TPC) or to both national classification and IPC

HO4R17/00(2006.01) 1

B. FIELDS SEARCHED

HO4R1/34, A61B8/00, HO4AR1I7/00

Minimum documentation searched (classification system followed by classification symbols)

1522-1896
1971-2010

Jitsuye Shinan Kcoho
Kokai Jitsuye Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1596-2010
1294-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WQ 2008/068932 Al (Ckusonic Corp.), 1-3,7,18
12 June 2008 (12.06.2008),
paragraphs [0029%] to [0058]; fig. 1 to 8
{(Family: ngne)
b 4 JP 04-152%40 A (Clympus Optical Co., Ltd.), 4,6,8-10
Y 26 May 1992 (26.05.1952), 5,11,14
rpage 4, upper right column, line 15 to lower
right celumn, line 10; fig. 5, 6
{(Family: none)
Y JP 63-177700 A (Cmron Tateisi Electrenics Co.), 5,11,14
21 July 1988 (21.07.1988),
rage 2, upper right column, line 2 to page 3,
upper left colunn, line 17; fig. 1, 2
& US 4880012 A

Further documents are listed in the continuation of Box C.

I:I See patent family annex.

* Special categories of cited documents: “T"  later document published after the international filing date or priority
“A"  document defining the peneral state of the art which ia 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 afier ths 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
cited 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
“Q” document referring to an oral disclosure, use, exhibition or other means cambined 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 a¢tual completion of the international gearch Date of mailing of the international search report
10 June, 2010 {10.06.10) 22 June, 2010 (22.06.10)
Name and mailing address of the ISA/ Authotized officer
Japanese Patent Office
imile No, Telephone No.
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JP 02-093362 A (Toshiba Corp.),
04 April 19%0 (04.04.1990),
page 2, lower right column,
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(Family: none)

line 15 to page 3,
lower right column, line 2; fig.
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INTERNATIONAL SEARCH REPORT International application No.
BCT/JP2010/001469
Box No. II Observations where certain ¢laims were found unsearchable (Continunation of item 2 of first sheet)

Thig international search report hag not been established in respect of certain ¢laims under Article 17(2)(a) for the following reasons:

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

2 D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be cartied cut, specifically:

3 D 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:

This international application contains seven inventions which do net comply
with the requirement of unity of invention for the following reason.

Document 1 describes an ultrasonic probe comprising multiple ultrasonic
vibraters arranged linearly and an acoustic lens provided on the subject side
of the ultrascnic vibrators, wherein the ultrasonic probe is provided with
an electrode for applying an electrical signal to the acoustic lens, and the
direction ¢f a beam is varied by changing the shape of the acoustic lens in
the direction orthogenal to the direction of arrangement of the ultrasonic
vibrators by controlling the veltage to be applied through the electrode.
Therefore, the inventions in claims 1, 2 {(Continued to the extra sheet.)

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

2 D Ag all gearchable claimg could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:l 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 wete paid, specifically claims Nos.:

4 I:I No required additional search fees were timely paid by the applicant. Comnsequently, 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.

I:I 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/ASA/210 (continmation of first sheet (2)) (July 2009)
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PCT/JP2010/001469
Continuation ¢f Box No.ITI of continuation of first sheet (2)

are ncot considered to be novel over the invention described in document
1, and they have no special technical feature.

As a result of the investigation of special technical features of
claims dependent on claim 1 at the time of issuance of an order for payment
of additional fees, five groups of inventions linked by the fcllowing
respective special technical features are considered to be contained.

Note that the inventions in ¢laims 1, 2 which have no special technical
feature are classified as inventicon 1.

(Inventicn 1) The inventions in claims 1-3, 18

An ultrasonic transducer having a configuration “being provided with
an ultrasonic vibrater which transmits and receives ultrasonic waves,
a shape change laver which 1s providedon the subject sideof the ultrasonic
vibrator and the shape of which is changed upon receiving an electrical
signal, and a control means which controls the electrical signal to be
applied to the shape change layer, wherein the control means varies the
direction of the ultrasonic waves by changing the shape of the shape
change laver by contrcolling the electrical signal to be applied to the
shape change layer” (hereinafter referred to as feature A), and a
configuration being provided with “an ultrasonic vibrator array in which
a plurality of ultrasonic wvibrateors for transmitting and receiving
ultrasonic waves are arranged”, “wherein the shape of the shape change
layer is changed in the direction orthegenal to the ultraseonic vibrator
array”.

Note that since the inventions in claims 3, 18 are constituted by
the mere addition of well-known art to the invention in claim 1 and do
not provide a novel effect, they are classified as invention 1.

{(Inventicon 2) The inventicns in claims 4-6

An ultrascnic transducer comprising feature A and a configuration
that “the sonic speed ¢f the shape change layer has a value different
from that of the sonic speed of the subject”.

(Invention 3) The invention in claim 7

An ultrascnic transducer comprising feature A and a configuration
“provided with an acoustic lens for converging an ultrasonic beam in
an arbitrary depth cn the subject side of the shape change layer”.

(Inventicn 4) The inventions in claims 8, 9

An ultraseonic transducer comprising feature A and a configuration
that “the control means isprovidedwitha first electrodewhichisdisposed
on the ultrasonic vibrater side of the shape change layer, a second
electrode which is disposed on the subject side ¢f the shape change layer,
and a variable power source which adjusts the electrical signal to be
applied between the first electrode and the seccond electrode”,

(Invention 3) The invention in claim 10

An ultrascnic transducer comprising feature A and a configuration
that *“the shape change layer is conductive poclymeric, ion conductive
polymeric, and dielectric elastomeric materials, the shapes of which
are changed by applying voltage”.

The invention in claims 11 and the invention in claim 12, which are
independent claims, are not regarded as including all of the matter to
define the invention of the inventicn in claim 2, and thus szach do not
have a technical relationship involving one or more of the same or
correspending special technical features with the invention in claim
1. Therefore, they are not considered to be 3¢ linked as to form a single
general inventive concept.

(Inventicon €) The inventicns in claims 11, 14

(Invention 7) The inventions in c¢laims 12, 13, 15-17

Form PCTASA/210 (gxtra sheet)  Fuly 2009)
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