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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/014530

Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intermational 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.:
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, specifically:

3. |:| Claims Nos.:
because they ate dependent claims and ate not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

I. Claims 1-15 directed to a medical device having a movable marker producing a variable ultrasound image over time.

IL Claims 16-17 directed to a medical device having a liquid flow path filled with altemating portions of a first liquid and a second
liquid, which respectively have different echogenicity.

II. Claims 18-20 directed to a medical device having a liquid flow path containing a fluid contrast agent which changes
echogenicily by applying an ulirasound signal to the fluid comnirast agent.

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

2 g As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any 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
Testricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I 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
feg was not paid within the time limit specified in the invitation,
I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)} (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/014530

A CLASSIFICATION OF SUBJECT MATTER
A61B 8/00(2006,01)i

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

Minitmun documentation searched (classification system followed by classification symbols)
A61B 8/00; AGIN 7/00; AG1E 8/08; A61B 8/14; AGIL 29/16;, AG1B 10/02; A61B 17/70;, AG1L 31/08

Docnmentation searched other than mininmm documentation to the extent that such docnments are inchided 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)
eKOMPASS(KIPO internal) & Keywords: medical device, ultrasound imaging, rotating marker, movable marker, doppler shift, contrast
agent, echogenicity, blink

C, DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y WO 2011-154782 Al (KONINKLIJEE PHILIPS ELECTRONICS N.¥.) 15 December 2011 18-20
See abstract and claims 6 and 13.

Y US 2009-0187103 Al (ISMAYIL M. GURACAR) 23 July 2009 18-20
See abstract and paragraphs [0005] and [0046].

A US 2011-0152716 Al (RAFAL CHUDZIK et al,) 23 June 2011 1-15
See abstract and claims 1-20.

A US 8303505 B2 (WILLIAM E. WEBLER et al.) 06 November 2012 1-15
See abstract and claims 1-9,

A US 2012-0283775 Al (EDWARD H CULLY et al.) 08 November 2012 16-17
See abstract, claims 1-16 and paragraph [0021],

A US 2009-0318746 Al (EENNETH BRUCE THURMOND, II et al.) 24 December 2009 16-17
See abstract and claims 1-65.

I:l Further documents are listed in the continuation of Box C. & See patent family annex.
" Special categories of cited documenis; "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
0 be of particular relevance the principle or theoty underlying the invention
"E"  eatlier 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
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 fo involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such ¢ombination
means being obvious to a person skilled in the ant
"P"  document published prior to the international filing dats but later "&" document member of the same patent family
than the priority date claimed
Date of the actnal completion of the intemational search Date of mailing of the international search report
21 May 2014 (21.05.2014) 22 May 2014 (22.05.2014)
Name and mailing address of the ISA/KR Authorized officer
- S Intsrnational Application Division
¢ Korean Inellectual Propenty Office
© 189 Cheongsa-mo, Seo-gu, Dasjeon Metropolitan City, 302701, KANG, Sung Chul
K Y Republic of Korea
Facsimile No, +82-42-472-7140 Telephone No.  +82-42-481-8405

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/US2014/014530
Patent document Publication Patent family Publication
cited in search report date member{s) date
WO 2011-154782 Al 15/12/2011 CN 102946808 A 27/02/2013
EP 2575623 Al 10/04/2013
JP 2013-533759 A 29/08/2013
US 2009-0187103 Al 23/07/2009 CN 101491449 A 29/07/2009
EP 2082689 Al 29/07/2009
JP 2009-172379 A 06/08/2009
ER 10-2009-0081340 A 28/07/2009
US 8668648 B2 11/03/2014
US 2011-0152716 Al 23/06/2011 AU 2010341670 Al 12/07/2012
CA 2778117 Al 21/07/2011
CN 102639066 A 15/08/2012
EP 2515765 Al 31/10/2012
JP 2013-515567 A 09/05/2013
MX 2012007437 A 23/07/2012
US 2013-0289442 A1 31/10/2013
US 8480592 B2 09/07/2013
WO 2011-087691 Al 21/07/2011
US 8303509 B2 06/11/2012 AT 502576 T 15/04/2011
DE 602006020913 D1 05/05/2011
EP 1956984 Al 20/08/2008
EP 1956984 Bl 23/03/2011
EP 2262562 A2 22/12/2010
EP 2262562 Bl 09/05/2012
EP 2338553 Al 29/06/2011
EP 2389217 Al 30/11/2011
EP 2389217 Bl 30/10/2013
ES 2360524 T3 06/06/2011
HEK 1121663 Al 08/07/2011
JP 2009-517178 A 30/04/2009
JP 2011-512994 A 28/04/2011
JP 2012-515616 A 12/07/2012
JP 5107931 B2 26/12/2012
JP 5420572 B2 19/02/2014
US 2007-0167822 A1 19/07/2007
US 2008-0154136 Al 26/06/2008
US 2009-0131910 A1 21/05/2009
US 2010-0331697 Al 30/12/2010
US 7867169 B2 11/01/2011
US 8382674 B2 26/02/2013
US 8430863 B2 30/04/2013
WO 2007-067324 Al 14/06/2007
WO 2009-114340 A2 17/09/2009
WO 2009-114340 A3 03/12/2009
WO 2010-085374 Al 20/07/2010
US 2012-0283775 Al 08/11/2012 AU 2012253748 Al 05/12/2013

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