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INTERNATIONAL SEARCH REPORT

JP 2025-507559 A 2025.3.21

International application No.
PCT/US2023/013450

A, CLASSIFICATION OF SUBJECT MATTER

ADD,

IPC(8) - INV. - AB1M B0/804; A61M 60/221; AB1M 60/829; AG1M 60/13; A61M 607135 (2023.01)

CPC - INV. - A61M 60/804; AG1M 60/221; A61M B0/829; A61M 60/13; AG1M 60/135 (2023.05)

ADD. - A61M 2202/0478; AG1M 22056/12 (2023.05)
Azcording to Itternational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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

See Search History document

Electronic database consulted during the international search (name of database 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 US 2021/0339003 A1 (ABIOMED INC.) 04 November 2021 (04.11.2021) entire document 1-6, 10-17, 21, 22
Y 23, 36-41, 45, 46
Y EP 3753584 A1 (ABIOMED EUROPE GMBH) 23 December 2020 (23,12,2020) antire documaent | 23
US 2021/0038787 A1 (TCG1 LLC) 11 February 2021 (11.02.2021) entire document

Y 3641, 45, 46
US 2015/0051438 A1 (ABIGMED EURGPE GMBH) 18 February 2015 (19.02.2015) antire
document 1-23, 3646
US 11,219,765 B2 (ECP ENTWICKLUNGSGESELLSCHAFT MBH) 11 January 2022

A (11.01.2022) entire document 1-23, 3646
US 6,178,848 B1 (RAU et al.) 23 January 2001 (23.01.2001} entlre document

A 1-23, 36-46

D Further documents are listed in the continuation of Box C,

D See patent family annex,

* Special eategories of cited documents:

“A"  documen clefining the general state of the art which is not considered
to be of particular relevance

“D"  do¢ument cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L"  doeument which mmlhmv{ tloubts on priority claim(s) or which
is cited to establish iéxubhcatmn date of another citation or ather
special reason (as specified)

“0"  documentreferring to an oral disclosure, use, exhibitionor ather means

“P™  document published prior ta the international filing date but later than
the priority daie claimed

“T” later document published after the international filing date ur;?frioriiy
date and not in conflict with the application but cited 1o understand
the principle or theary underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
considered novel orcannot be considered to involve an inventive step
when the document is taken alone

“Y™ dooument of particular relevance; the claimed invention carnot
be considered 1o involve an inventive step when the doeyment is
combined with one er more other such documents, such combination
being obvious to & persen skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

06 June 2023

Date of mailing of the international search report

JUL 24 2023

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P_O. Box 1450, Alexandria, VA 22313-1450

Facsimile No, 571-273-8300

Authorized officer
Talna Matos

Telephone No. PCT Helpdesk: 571-272-4300

‘Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT International application Ne.

PCTUS2023/013400

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

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

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

2, I:l Claims Nos.:
becanse they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningfisl international search can be carried out, specifically:

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

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

This International Searching Authority found mmultiple inventions in this international application, as follows:
Sae axfra sheel(s),

1. I:l As all required additional search fees were timely paid by the applicant, this interational search report covers all searchable
claims.

2. D As all searchable claims could be searched without effert justifying additional fees, this Authority did net invite payment of
additional fees,

3. D As only some of the reqnired 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.:

=

. Norequired additiona] search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the ¢laimg; it is covered by claims Nos.:

1-23, 3646

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.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2023/013480

Continued from Box No. Il Observations where unity of invention is lacking

This appilcation 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 pald.

Group |, ¢lalms 1-23 and 36-46. is drawn to a blood pump, camprising: a tubular body having a distal end and a proximal end, and a
lumen extending therethrough, the lumen having a central axis.

Group |l, clalms 24-35, s drawn to a mathod for purging a pump, the mathod comprising: flowing the fiuid through a first gap between a
bearing and an outer surface of a rotatable shaft coupled to the impeller.

Tha inventions listed as Groups I-1l do not relate to a single general Inventive concept under PCT Ruls 3.1 becauss, under PCT Rule
13.2, they lack the same or corresponding spacial technical features for the following reasons: the speclal technlcal feature of the Group
Ilnvention: a tubular body having a distal end and a proximal end, and a lumen extending therethrough, the lumen having a central axls;
an impeller coupled to a flexible shaft disposed at least partially within the lumen; and a bearing within the lumen, the bearing being
disposed around a portion of the flexible shait, and configured to form a first gap in a radial direction between an outer surface of the
flexible shaft and an inner surface of the bearing, and to form a second gap in an exial direction is between the bearing and a surface of
the Impeller facing the bearing; whereln the blood purmp Is configurad to flow a fluld comprlsing a blcarbonate through the first gap and
Into the second gap as claimed thereln [s not present In the Inventlon of Group 11, The speclal technical feature of the Group Il invention:
flowing the fluid through a first gap betwéen a bearing and an outer surface of a rotatable shaft coupled to the Impeller, the bearing and
gap being disposed within a lumen of a tubular member as clalmed thereln Is not present in the inventlon of Group 1.

Groups | and Il lack unlty of Invention becausa even though the Inventions of these groups requlre the technical feature of a pump
having an Impeller, and a fluld comprising a blcarbonate, this technical featurs |s not a speclal technical feature as it does not make a.
contribution over the prior art.

Specifically, LIS 2021/0339003 to ABIOMED, Inc. teaches a pump having an impeller, and a fiui€ comprising a bicarbonate (Disclosed
heraln Is the operation of blood pump In'which the purge fluki contalns sodium bicarbonate in addifion to er in place of heparin, para.
0014, The pump saction 130 In turn comprises a tubular pump housing 1656 having an Impeller 170 rotating therein, para. 0015).

Since none of the special tachnlcal features of the Group | or |l inventions are found [n more than one of the inventions, unity of invention
Is lacking.

Form PCT/ISA/210 (extra sheet) (July 2022)
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