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

1.

3.

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

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

2. I:I 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:

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 applicaﬁon, as follows:
-*- see extra sheet -*-

1. D 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. |:| 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 intemational search report is restricted
1to the invention first mentioned in the claims; it is covered by claims Nos.:

-10, 21
Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

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.

I:] No protest accompanied the payment of additional search fees.
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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 searched, the appropriate additional search fees must be paid.

Group I: Claims 1-10 and 21 directed to a method and computing device readable medium for estimating a flow rate of a catheter blood
pump.

Group I1: Claims 11-20 directed to a catheter blood pump with a processor to estimate a flow rate.

The inventions listed as Groups I-1l 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:

SPECIAL TECHNICAL FEATURES

The invention of Group | includes the special technical features of a method comprising positioning a catheter blood pump in a heart of a
subject; activating an impeller of the catheter blood pump to move bicod from an inlet, through a blood conduit, and out of an outlet of
the catheter blood pump; continuously or intermittently recording first and second pressure signals with first and second pressure
sensors of the catheter blood pump; and estimating a flow rate of the catheter blood pump based on a pressure differential between the
first and second pressure signals and one or more polynomial or piecewise polynomial coefficients for a given impeller speed of the
catheter blood pump; and a non-transitory computing device readable medium having instructions stored thereon, wherein the
instructions are executable by a processor to cause a computing device to perform a method comprising: receive an impeller pump
speed of a catheter blood pump; receive a first pressure signal from a first pressure sensor of the blood pump; receive a second
pressure signal from a second pressure sensor of the blood pump; receive one or more polynomial or piecewise polynomial coefficients
based on a given impeller speed; and estimate a flow rate of the catheter blood pump based on a pressure differential between the first
and second pressure signals and the one or more polynomial or piecewise polynomial coefficients, not required by the claims of Group
.

The invention of Group Il includes the special technical features of an expandable blood conduit defining a lumen between an inlet and
an outlet; an impeller at least partially disposed within the blood conduit; not required by the claims of Group .

COMMON TECHNICAL FEATURES

Groups |-l share the common technical features of a catheter blood pump, comprising:

a blood conduit defining a lumen between an inlet and an outlet; an impeller; a first pressure sensor configured to measure a first
pressure signal; a second pressure sensor configured to measure a second (* see note below *) pressure signal; one or more
processors operatively coupled to the impeller and the first and second pressure sensors, the one or more processors being configured
to estimate a flow rate of the catheter blood pump based on a pressure differential between the first and second pressure signals and
one or more polynomial or piecewise polynomial coefficients for a given impeller speed of the catheter blood pump. However, this
shared technical feature does not represent a contribution over prior art as being anticipated by US 2010/0222634 A1 to Poirier.
Poirier discloses a catheter blood pump (see implanted blood pump 10, Fig 1; ventricular assistance pump with inflow and outflow
conduits, para [0002], para [0017]), comprising:

a blood conduit defining a lumen between an inlet and an outlet (see how 10 comprises a blood conduit defining a lumen between an
inlet 680 and outlet 70, Fig 1; blood pump 10 inflow conduit 60 and outflow conduit 70, para [0017]); an impeller (see pump housing 50
including unshown impeller, Fig 1; pump housing 50, para [0017]; embodiment allows for determining blood pump flow, para [0019];
calculating blood flow based on measured rotations of an impeller, para [0007]); a first pressure sensor configured to measure a first
pressure signal (see 65, Fig 1; sensor 65 to measure blood pressure at the inflow conduit 60, para [0018]); a second pressure sensor
configured to measure a second pressure signal (see 75, Fig 1; sensor 75 to measure blood pressure at the outflow conduit 70, para
[0018]); one or more processors (controller 80, para [0019]; controller 80 includes a processor, para [0067]-[0068]) operatively coupled
to the impeller (80 is used in assocation with methods described, para [0067]; method for monitoring blood flow based on blood pump
motor speed, para [0061]-[0065]; determining motor speed based on measured rotations of impeller, para [0007]) and the first and
second pressure sensors (sensors 65 and 75 send information regarding blood pressure to 80, para [0018}-{0019}), the one or more
processors being configured to estimate a flow rate of the catheter blood pump (80 is used in assocation with methods described, para
[0067]; method for measuring blood flow through the pump, para [0007); para [0061]) based on a pressure differential between the first
and second pressure signals (blood flow calculated by the controller based on pump outlet pressure minus pump inlet pressure, para
[0063]-[0064]) and one or more polynomial or piecewise polynomial coefficients (C, para [0064]) for a given impeller speed of the
catheter blood pump (flow determined by using a look up table of flow as a function of the pressure drop in combination with motor
speed, para [0065]; impeller coupled to the motor, para [0007]).

* Note: The recitation "a second pressure sensor configured to measure a first pressure signal” in claim 11 of the second group appears
to be a typographical error and has'been interpreted as “a second pressure sensor configured to measure a second pressure signal”.

Therefore, Groups !l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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