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CLAIM INDEX
Element Claim language
[1PRE] A system for assisting the blood circulation of a heart,
comprising:

[TA] a heart assist pump device deliverable to the heart and
comprising: an inflow tube defining a blood inflow path;

[1B] a magnetically driven rotor axially aligned with the inflow tube,

[1C] and being rotatable within a surrounding rotor housing to act
upon blood flowing from the inflow tube toward the
magnetically driven rotor,

[1D] the magnetically driven rotor being rotatable about a central axis

[1E] and [the magnetically driven rotor] being rigidly coupled to a
first magnetic device

[1F] that [the first magnetic device] is located within the surrounding
rotor housing

[1G] wherein both the magnetically driven rotor and the first magnetic
device are entirely spaced apart from the surrounding rotor
housing by a gap during rotation of the magnetically driven
rotor;

[1H] a magnetic drive system comprising: a second magnetic device
axially aligned with the central axis of the magnetically driven
rotor

[11] and [the second magnetic device] spaced apart from the
magnetically driven rotor such that a wall of the surrounding
rotor housing is positioned between the magnetically driven rotor
and the second magnetic device,

[1]] the second magnetic device positioned axially closer to the first
magnetic device than to the magnetically driven rotor so as to
provide a magneto coupling with the first magnetic device to
drive rotation of the magnetically driven rotor;

[1K] a blood outflow port positioned radially adjacent the
magnetically driven rotor such that blood driven by the
magnetically driven rotor is configured to exit the surrounding

X
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rotor housing in a direction substantially perpendicular from the
blood inflow path and the central axis of the magnetically driven
rotor,

[1IL] wherein the magneto coupling orients the magnetically driven
rotor so that, in response to rotation of the magnetically driven
rotor, the magnetically driven rotor is spaced apart from the
surrounding rotor housing by the blood flowing in the gap and to
the blood outflow port; and

[IM] an external control unit configured to regulate operation of the
second magnetic device, the external control unit connectable to
the heart assist pump device for controlling the second magnetic
device to thereby magnetically drive the rotation of the
magnetically driven rotor via the magneto coupling with the first
magnetic device.

[2] The system of claim 1, wherein the magnetically driven rotor
comprises guide surfaces to produce centrifugal flow
components.

[3] The system of claim 2, wherein the first magnetic device rotates

together with the magnetically driven rotor relative to the
surrounding rotor housing.

[10] The system of claim 1, wherein the magnetically driven rotor is
positioned axially side-by-side with the first magnetic device and
rotates together with the first magnetic device within the
surrounding rotor housing.

[11] The system of claim 10, further comprising one or more sensors
that deliver feedback signals to the external control unit.

[14] The system of claim 1, wherein the external control unit is
configured to regulate operation of the second magnetic device
based on a fixed control value.

[17] The system of claim 1, wherein the heart assist pump device is a
catheter device.

X
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L. INTRODUCTION

Abbott Laboratories (“Petitioner”) petitions for Inter Partes Review and
cancellation of claims 1-3, 10-11, 14, and 17 (*the Challenged Claims™) of U.S.
Patent No. 11,351, 357 (the “357 Patent” (Ex.1001)), assigned to Patent Owner,
Miracor Medical SA (“Miracor” or “PO”).

II. SUMMARY OF THE ARGUMENT

The 357 Patent discloses assisting the heart using an “intravasal” “catheter”

blood pump placed inside a blood vessel like the aorta:

Ex.1001, Fig 1 (annotated), 2:33-43 (“the catheter according to the invention”);

3:51-61 (“according to the invention...an intravasal...catheter.”).

1
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In co-pending litigation, PO accuses of infringement Abbott’s HeartMate 3
Left Ventricular Assist Device (“LVAD”) placed outside the heart, not intravasal or

a catheter device:

4 &=

)
Heart Assist )

Pump Device Left aniricle

Ex.1019 (Miracor’s complaint), 3.
PO filed for the 357 Patent in 202 1—three years after Abbott commercialized
HeartMate 3—but claimed priority to a 2007 application. Abbott had disclosed

designs for its centrifugal LVAD as early as 2001:

2
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Heart

Ex.1007, Fig. 3 (annotated).

Ex.1007 featured a magnetically levitated rotor, eliminating mechanical
bearings thought to cause clots. By 2007, similar centrifugal LVADs were in
development. Ex.1006; Ex.1008. All employed magnetic rotors using different types
of drive (e.g., magneto coupling and/or stators) and suspension (e.g., magnetic
and/or hydrodynamic bearings). PO conflates which drive and suspension the 357

Patent claims, but all are disclosed by the references relied on herein.

III. MANDATORY NOTICES
A.  Real Party-in-Interest

The real parties-in-interest for this Petition are Abbott Laboratories and

Thoratec LLC.

3
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B. Related Matters

Office Proceedings

Petitioner has filed a petition for infer partes review against related patent
U.S. Patent. No. 11,351,356 (see Abbott Laboratories v. Miracor Medical SA,
IPR2025-00096 (Nov. 5, 2024).

Petitioner will also be filing petitions for inter partes review against related
U.S. Patent Nos. 11,376,415; 11,572,879; 11,674,517; and 11,754,077.

Litigation matters.

The 357 Patent is asserted by PO in the following matter:

= Miracor Medical SA v. Abbott Laboratories and Thoratec LLC, 1:23-
cv-16257 (N.D. Il1. filed Nov. 27, 2023) (“Parallel Litigation™)

Continuity:

According to Patent Office records, the 357 Patent is a continuation of and
claims priority to U.S. App. No. 17/560,468, filed on Dec. 23, 2021 (issued as U.S.
Pat. No. 11,351,356), which is a continuation of U.S. App. No. 17/558,979, filed on
Dec. 22, 2021, which is a continuation of U.S. App. No. 17/446,046, filed on Aug.
26, 2021, which is a continuation of U.S. App. No. 16/282,948, filed on Feb. 22,
2019 (issued as U.S. Pat. No. 11,123,540), which is a continuation of U.S. App. No.
14/454,965, filed on Aug. 8, 2014 (issued as U.S. Pat. No. 10,251,984), which is a

continuation of U.S. App. No. 13/555,318, filed on July 23, 2012 (issued as U.S. Pat.

4
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No. 8,801,590), which is a divisional of U.S. App. No. 12/449,632 filed on Aug. 18,

2009 (issued as U.S. Pat. No. 8,255,050), which is the U.S. national phase of

International Application PCT/IB2008/000421 filed on Feb. 27, 2008, which

designated the U.S. and claims the benefit of AT A 306/2007 filed Feb. 27, 2007.

C. Lead and Back-Up Counsel and Service Information

Lead Counsel

Back-Up Counsel

Scott M. Border
(Reg. #77,744)
Winston & Strawn LLP
1901 L Street, N.W.
Washington, D.C. 20036
Tel: (202) 282-5054
Fax: (202) 282-5100
sborder@winston.com

Saranya Raghavan
(pro hac vice to be submitted)
WINSTON & STRAWN LLP
35 West Wacker Drive
Chicago, Illinois 60601
Telephone: (312) 558-5600
Facsimile: (312) 558-5700
sraghavan@winston.com

Back-Up Counsel

Back-Up Counsel

Charles B. Klein
(pro hac vice to be submitted)
WINSTON & STRAWN LLP
1901 L Street, N.W.
Washington, D.C. 20036
Telephone: (202) 282-5000
Facsimile: (202) 282-5100
cklein@winston.com

Nimalka R. Wickramasekera

(pro hac vice to be submitted)

WINSTON & STRAWN LLP

333 South Grand Avenue, 38th Floor
Los Angeles, CA 90071
Telephone: (213) 615-1700
Facsimile: (213) 615-1750
nwickramasekra@winston.com

Petitioner consents to electronic service by email to the addresses listed above.
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IV. REQUIREMENTS FOR INTER PARTES REVIEW
A.  Grounds for Standing

Petitioner certifies that the 357 Patent 1s available for IPR and Petitioner 1s not
barred or estopped from requesting this IPR on the grounds identified herein.

B. Challenged Claims

35 Claims Reference(s)
Ground US.C.
1 §103 Wampler-169 (Ex.1008)
) §103 Bourque-2001 (Ex.1007) and
Wampler-169 (Ex.1008)
1-3,10-11, 14, and 17

3 §103 Akamatsu-1999 (Ex.1006)

4 §103 Schima (Ex.1005) and
Akamatsu-1999 (Ex.1006)

V. THE 357 PATENT
A.  Effective Filing Date
Petitioner assumes for the purposes of this Petition a February 27, 2007,

effective filing date.

B.  Person of Ordinary Skill in the Art
A Person of Ordinary Skill in The Art (“POSITA”) as of February 27, 2007,

would have at least a bachelor’s degree in engineering; knowledge and experience
in human circulatory system anatomy and physiology; and at least five years’
experience designing and developing implantable medical devices. Ex.1003, 918.

6
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C. The 357 Patent

The 357 Patent concedes the claimed pump design was known in the prior
art:

The rotor itself can follow design principles such as
described for example in WOO01/70300A1 [i.e., Schima].
...The known design namely assumes that centrifugal
flow components and flow components directed against a
housing are present, in which the flow components
directed against the housing serve primarily for the non-
contact mounting and stabilizing of the rotor in the

housing.
Ex.1001, 3:18-28.

VI. CLAIM CONSTRUCTION

PO’s apparent Parallel Litigation constructions differ from the plain and
ordinary meanings in the context of the 357 Patent. Because a POSITA would find
the Challenged Claims unpatentable under any interpretation, the Board need not
construe the claim terms.

A.  Magneto Coupling

“[M]agneto coupling” refers to a specific way to drive a pump’s rotor, as is
referred by the 357 Patent as a coupling between two rotating “bar magnets”—a

drive wheel rotates one bar magnet which causes another bar magnet (connected to

a rotor) to rotate. Ex.1003, 4471-72 (analyzing Ex.1001, 2:33-57, 4:47-67, Fig.2).

7
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Contemporaneous art distinguished “magneto coupling” drives from another drive-
type using stators—“[iJn both cases the torque is transmitted...onto the rotor by
means of a rotating magnetic field. In the magnetic coupling pump the rotating
field is generated by rotating magnets, in the [stator] pump, by electric stator
windings.” Ex.1011, 1; Ex.1003, §VIIL.A.l.a (analyzing “magneto coupling”
described in Ex.1001, Ex.1011, Ex.1016, Ex.1022, Ex.1023, Ex.1024, Ex.1025).
Thus, its plain meaning would be understood to be “a transfer of torque from one
rotating permanent magnetic component to another rotating permanent magnetic
component via a magnetic field.” Ex.1003, §VIL.A.1.a.

PO conflates “magneto coupling” in Parallel Litigation with a stator drive
using a stationary electromagnet, instead of a rotating magnet, to rotate the rotor
magnet, and further alleges that a “stator” (a stationary element) achieves magneto
coupling with a rotor. Ex.1019, 9-11; Ex.1003, 9484-87.

B. By the Blood Flowing

Pump rotors can be suspended in at least two different ways—using
hydrodynamic or magnetic bearings. Ex.1003, 4989-91. The 357 patent explains that
its rotor suspension results from “[t]he rotor produc[ing] flow...directed against the
housing” causing “non-contact...of the rotor in the housing.” Ex.1003, 992. The
contemporaneous art referred to that type of suspension—which rotation produces a

“fluid film”—as a “hydrodynamic bearing,” differentiating it from a “magnetic

8
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bearing” using “magnetic polarizations and repulsive forces.” Ex.1008, [0054],
[0089]-[0092]; Ex.1003, 995.! A POSITA would have understood that the phrase—
“in response to rotation,...[the] rotor is spaced apart from the surrounding rotor
housing by the blood flowing in the gap”—refers to a “hydrodynamic bearing.”
Ex.1003, 990 (analyzing definition of hydrodynamic bearing described in Ex.1001,
Ex.1005, Ex.1016).

PO’s Parallel Litigation interpretation renders the claim language—»by the
blood flowing in the gap—meaningless by encompassing a magnetic bearing.
Ex.1003, 995 (analyzing Ex.1019, 12).

VII. PRIOR ART

The references disclose a centrifugal LVAD with a magnetically driven rotor,
but these LVADs differ in how they (1) drive rotation (magnetic coupling drive or
electromagnetic drive), and (2) suspend the rotor (hydrodynamic bearing or

magnetic bearing):

I Even PO’s complaint distinguishes between the two. Ex.1019, 6 (showing the
magnetic bearing in Abbott’s Heart Mate 3 (left) versus a hydrodynamic bearing in
another pump (right)).

9
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Drive-type
LVADs
Magneto coupling Electromagnetic
Hydrodynamic Schima Wampler-169
Bearing-type
Magnetic Akamatsu-1999 Bourque-2001

Ex.1003, Ex.1003, 99146-148.

A. Wampler-169
U.S. Pub. No. 2002/0102169A1 (“Wampler-169”), published August 1, 2002,

is prior art to the 357 Patent at least under 35 U.S.C. §102(b).

The Wampler-169 pump is shown below:

10
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Ex.1008, Fig. 5, 13.

B. Bourque-2001

Bourque et al., HeartMate I1ll: Pump Design for a Centrifugal LVAD

(“Bourque-20017), published in the July 2001 issue of the ASAIO Journal. As Dr.

Hall-Ellis explains, Bourque-2001 was a publicly accessible printed publication

because it was printed and persons interested and ordinarily skilled in the art,
exercising reasonable diligence, could have located it before the effective filing date
of the 357 Patent. Ex.1030, 9945-52 (explaining how the reference was found and
indexed in the National Library of Medicine (among other places), including a
description of how it could be located through its classification by interested

members of the public); Ex.1003, 114 (Bourque-2001 cited 29 times before the
11
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effective filing date). Bourque-2001 is prior art to the 357 Patent at least under 35

U.S.C. §102(b).

The “HeartMate 11" disclosed in Bourque-2001 is shown below:

Diaphragm

Hearndats il 2=

Secondary cail
{Intermal}
!

Exlamal
Rechargeable

TETS
Primary coil -

I
{External} . Implantable

“  Rechargealbie
battary

HEARTMATE [II ~ ~ POWERORVER \"‘%}___f-___;:gr

Figure 3. HeartMate Ill LVAD implanted configuration. TETS,
transcutaneous energy transmission system.

Ex.1007, Fig. 3, 403; Ex.1003, q119.

C. Akamatsu-1999

Akamatsu et al., Development of Terumo implantable left ventricular assist

system (T-ILVAS) (‘“‘Akamatsu-1999), was published in the March 1999 issue of

the Japanese Society for Artificial Internal Organs Journal. Further, as Dr. Hall-Ellis

explains, Akamatsu-1999 was a publicly accessible printed publication because it
12
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was printed and persons interested and ordinarily skilled in the art, exercising
reasonable diligence, could have located it before the effective filing date of the 357
Patent. Ex.1030, 9953-60 (explaining how the reference was found and indexed in
the National Library of Medicine (among other places), including a description of
how it could be located through its classification by interested members of the

public); Ex.1003, 9131 (Akamatsu-1999 cited 5 times before the effective filing

date). Akamatsu-1999 is prior art to the 357 Patent at least under 35 U.S.C. §102(b).

The Akamatsu-1999 pump is shown below:

Outlet Port

Housing

Motor
Impeller

Position Sensor

Inlet Port

Electromagnet

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; see also Ex.1003, 99133-134.
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D. Schima?
U.S. Pub. No. 2003/0124007A1 (“Schima”), published July 3, 2003, is prior
art to the 357 Patent at least under 35 U.S.C. §102(b). The Schima pump is shown
below:

S s
Beb. 2

13
1
3 18
3
4
10 1”7
6
-G AL A= —-- (
21— '
19—
A/
Z N
20 2825

2 In Parallel Litigation, PO argues that “WO01/70300A1” (Schima) provides §112
support for the claims. Ex.1009, 5, 7 (arguing the 357 Patent’s specification’s
reference to WO 01/70300 Al shows “possession of the full scope” “without undue
experimentation”). If Schima provides §112 support for the claims, it renders them

obvious because Schima is prior art.
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Ex.1005, Fig. 2; Ex.1003, 9137-145.

VIII. CLAIMS 1-3, 10-11, 14, and 17 ARE UNPATENTABLE
A.  Ground 1: Wampler-169 Renders Obvious the Challenged Claims
1. Claim1
i. [1PREJ?

Wampler-169 discloses “implantation in humans” of “a left ventricular assist

device (‘LVAD’)” “blood pump” “for chronic use” in patients with “heart failure”
who “could benefit from cardiac transplantation,” but cannot receive a “donor
heart.” Ex.1008, [0002]-[0003]. Ex.1003, q150.

Accordingly, Wampler-169 discloses “A system for assisting the blood

circulation of a heart (“LVAD” for “heart failure”).” Ex.1003, q151.

ii.  [14]

29 ¢¢

Wampler-169 discloses an “implantable” “pump 117 [‘a heart assist pump

device’] that is “implanted within the left ventricle of the heart” [‘deliverable to
the heart’]. Ex.1008, [0080], [0026], Abstract; Ex.1003, q154. The “pump 11" is
“implanted” so that “inlet tube [13] serves as the inflow cannula and is placed into

the apex of the left ventricle 64” [‘an inflow tube defining a blood inflow path’]

3 The claims of the 357 Patent are included in the Claim Index, infia §ix-xi.
15
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while the remainder of the “compact and disc-shaped [pump] fit[s] well between the

apex of the heart and the adjacent diaphragm” (Ex.1008, [0075]-[0076]), as shown:

Ex.1008, Fig. 5 (annotated)*; see also Fig. 13 (showing blood suction through inlet

tube, Ex.1003, §155)%; Ex.1003, 154.

* All figures annotated unless otherwise specified.
> «Referring to FIGS. 11, 11a, 12, 13 and 14, the blood pump 11' shown therein is
similar in many respects to blood pump 11 illustrated in FIGS. 1-8.” Ex.1008,
[0080].
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Accordingly, Wampler-169 discloses “a heart assist pump device (‘“pump

11”) deliverable to the heart and comprising: an inflow tube (“inlet tube 13”)
defining a blood inflow path.” Ex.1003, q157.
iii. [IB]

Wampler-169 discloses that the pump’s “[tJorque drive is imparted to the

impeller [74] by magnetic interaction [‘a magnetically driven rotor’]
between...permanent magnetic segments imbedded within each impeller blade
sector, and a circular electromagnetic stator, affixed to the casing.” Ex.1008, [0018];
see also [0070]-[0072] (describing magnets ‘“‘effective to drive...the rotor.”);
Ex.1003, 49159, 162. Mr. Crosby explains an “impeller” is a commonly used type
of rotor used in a centrifugal pump. Ex.1003, 9160 (citing Ex.1008, [0012], [0051],
[0065]).

Wampler-169 further discloses that rotor 17, which includes impeller 74, “is

mounted for rotation about a[] longitudinal axis.” Ex.1008, [0081], Ex.1003, 9160.
The “axial inflow...of the pump” (Ex.1008, [0075]-[0076]; Ex.1003, 167) allows
for “blood to flow through inlet tube 13 [‘inflow tube’] in the direction of [the]
arrows 62 (Ex.1008, [0074]) towards “impeller 74” [‘magnetically driven rotor’].
Mr. Crosby explains that for components to be “axially aligned,” they are configured

to be colinear, or in the same line (or “axis™) in space. Ex.1003, §166. The “impeller

17
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74” and “inlet tube 13 are therefore axially aligned on the “longitudinal axis” of

the pump (Ex.1008, [0081]), as shown:

FIG. 13

Ex.1008, Fig. 13; see also [0082] (explaining that the “longitudinal axis” of Fig. 13

is the same as the longitudinal axis of Figs. 1-8). Ex.1003, q166.

Accordingly, Wampler-169 discloses that “a magnetically driven rotor
(“impeller 74”) axially aligned with the inflow tube (“inlet tube 13”)” Ex.1003,
q168.

iv. [1C]

Wampler-169 discloses that a “housing” of the “rotary blood pump” includes

a‘ ” “enclosing the impeller.” Ex.1008, [0012]; Ex.1003, 4170. The “rotation
of...impeller 74” is “within housing 12, within ” (Ex.1008, [0081],
18
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Ex.1003, 9q170) [ ‘rotatable within a surrounding rotor housing’], and that “[r]otation
of the...impeller...causes blood to flow through inlet tube 13 in the direction of

arrows 62” [ “to act upon blood flowing from the inflow tube toward the magnetically

driven rotor’] (Ex.1008, [0074], Ex.1003, 9172), as shown:

Ex.1008, Fig. 13. Ex.1003, q173.

Accordingly, Wampler-169 discloses that the magnetically driven rotor is

“rotatable within a (“casing 14”) to act upon blood
flowing from the inflow tube (“inlet tube 13”) toward the magnetically driven rotor

(“impeller 74”).” Ex.1003, 4174.

19
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v. [ID]

As demonstrated in [1B], the impeller [74| [‘magnetically driven rotor’] “is
mounted for rotation about a[] longitudinal axis” [‘central axis’]. Ex.1008, [0081];
Ex.1003, q176. “Torque drive is imparted to [rotate] the impeller [74]” (Ex.1008,
[0018]) “about [the] longitudinal” (or “rotational”) axis (Ex.1008, [0081], [0013];

Ex.1003, 9176), as shown:

s
Central Axis

Ex.1008, Fig. 13; see also [0081]-[0082] (explaining “rotation about a[ ] longitudinal

axis...may be identical to...FIGS. 1-8”); supra [1B]; Ex.1003, 4178.
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Accordingly, Wampler-169 discloses “the magnetically driven rotor

(“impeller 74”) being rotatable about a central axis (“longitudinal axis™).” Ex.1003,
q179.
vi. [IE]

Wampler-169 discloses that “torque drive is imparted to...permanent

magnetic segments [88]” [‘a first magnetic device’] “imbedded within [the]

impeller [74]” (“rigidly coupled”).® Ex.1008, [0018]; Ex.1003, 181). Wampler-169

also refers to these “segments” as “magnetic pieces 88” [‘a first magnetic device’],
which “are inserted [‘rigidly coupled’] in...the impeller” (Ex.1008, [0080]), as

shown:

6 In Parallel Litigation, PO asserts that a magnetic element embedded within a rotor
is “rigidly coupled.” Ex.1019, 6-7.
21

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

Ex.1008, Fig. 13. Ex.1003, 9185. As will be discussed below, “segments 54 have
alternating orientations in their polarities, and are directed toward an adjacent motor
stator 56,” which includes “windings 57” that are “energized by the electrical output
of controller 59 to produce an electromagnetic field.” Ex.1008, [0070], [0072]; see
infra elements [1J], [1K], and [1L]. “This field is concentrated by pole pieces 58,
and 1s effective to drive magnets 54 and the rotor 17, in a rotary fashion.” Ex.1008,
[0072]. see also Ex.1003, 9182. Note, the interaction between the “magnetic

segments 54” / “magnetic pieces 88” and the “motor stator 56 / “motor stators 90

22
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and 94” to drive rotation of the impeller 74, is the same between the embodiment
described in FIGs. 1-8 and the embodiment described in FIGs. 11-14. Ex.1003, 184.

Figure 12 of Wampler-169 is a cross-sectional view of the impeller’s

magnetic pieces which “have alternating orientations in their polarities:”

Ex.1008, Fig. 12, [0070]; Ex.1003, 9186.

Accordingly, Wampler-169 discloses the magnetically driven rotor (“impeller

74”) “being rigidly coupled to a first magnetic device (“magnetic pieces 88”).”

Ex.1003, 9187.
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vii. [IF]

As demonstrated in [1C] and [1E], Wampler-169 discloses that the impeller

74, which has magnetic pieces 88, is “located within housing 12, within casing 147
[“within the surrounding rotor housing’] (Ex.1008, [0080]-[0081], Ex.1003, 9189),

as shown:

Ex.1008, Fig. 13; Ex.1003, Ex.1003, q189; supra [1C], [1E].
Figure 12 illustrates a cross-sectional view of the impeller’s magnetic pieces

within casing 14:

24
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88

Ex.1008, Fig. 12; Ex.1003, q191.

Accordingly, Wampler-169 discloses that the first magnetic device

(“magnetic pieces 88”) “is located within the (“casing
14).” Ex.1003, q193.
viii. [1G]

Wampler-169 discloses that the “impeller” and its “magnetic pieces” are

“suspended within the . Ex.1008, [0013]; Ex.1003, 9198. Wampler-169

further discloses that “[a]lthough at rest there may be contact between the impeller

and the , once rotation begins” [‘during rotation of the magnetically driven
25
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rotor’] “relative movement between the [impeller] and...the hydrodynamic action
of the fluid film” [a blood ‘gap’; red arrows] “produces increased pressure within
the bearing gap which forces the [impeller] [‘magnetically driven rotor’] and the

[casing] [‘surrounding rotor housing’| apart” [“entirely spaced apart...by a gap’]

(Ex.1008, [0092]; Ex.1003, 9198), as shown:

FIG. 11 by (12 188
~16 18
2NN "

</

/NN e
@ n 967,

95
16

Ex.1008, Figs. 11-11a; Ex.1003, 4242.

Accordingly, Wampler-169 discloses that “both the magnetically driven rotor

(“impeller 74”) and first magnetic device (“‘magnetic pieces 88”) are entirely spaced
26

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

apart from the (“casing 14”) by a gap during rotation
(“once rotation begins each hydrodynamic bearing...forces the raised pad and the
contact surface apart”) of the magnetically driven rotor.” Ex.1003, 9200.

ix. [IH]

In Parallel Litigation, PO asserts that a “motor and/or stator” is “a second
magnetic device.” Ex.1019, 8 (cleaned up).

Assuming that interpretation, Wampler 169 discloses “a

, comprising conductive coils or motor windings 91, is located at the rear of
impeller 74” and includes “a ring of back iron 92 [] located behind windings 91.”
Ex.1008, [0083]. Ex.1003 9203. “A , comprising windings
95, is positioned on the forward side of impeller 74 and “windings 95 are fixed to
casing 14 and a ring of back iron 96 is positioned forward of windings 95.” Ex.1008,
[0084]. Ex.1003 9203. Together, the “circular” « ” comprise
elements that “complete a magnetic circuit” (Ex.1008, [0085], [0018]; Ex.1003
9203) [‘a magnetic drive system comprising a second magnetic device’] and are
axially aligned with the impeller 74 [‘magnetically driven rotor’] along its
“longitudinal axis” [‘central axis’] (Ex.1008, [0080]-[0081], Ex.1003 94206-207).
Mr. Crosby explains components are “axially aligned” if they are configured to be

colinear, or in the same line (or “axis” of rotation) in space. Ex.1003, 4206. The
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9% ¢¢

axial align[ment] of the “circular ” and “impeller 74”

along the “longitudinal axis”, is shown in Figure 13:

Ex.1008, Fig. 13, see also [0018] (referring to a “
), [0070]; supra [1D] (analyzing the “central axis”);
Ex.1003, 4209.

13

Accordingly, Wampler-169 discloses that “a

comprising: (“motor stators 90 and 94”) axially aligned
with the central axis (“longitudinal axis™) of the magnetically driven rotor

(“impeller 74”).” Ex.1003, 4210.
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X. [11]
Wampler-169 discloses that the “ [‘second magnetic device’] are
fixed between housing 12 and ” (Ex.1008, [0083]-[0084]; Ex.1003, 9213)

[‘spaced apart’] while the “impeller” [‘magnetically driven rotor’] is “enclos[ed]”
within the (“surrounding rotor housing’). Ex.1008, [0012], Ex.1003, 9212).
The “ ” may be “mounted on the outer surface [‘a wall’] of impeller

» (Ex.1008, [0012], [0070], Ex.1003, 9213), as shown:

Ex.1008, Fig. 13; Ex.1003, 9216. While the “stator” being “mounted on the outer
surface of impeller casing 14” is discussed for the embodiment of FIGs. 1-8, the

“blood pump 11°” of Fig. 3 “is similar in many respects to blood pump 11 illustrated
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in FIGs. 1-8,” including in that the stator|s| are “fixed between housing 12 and

”” on an outer surface of the casing, as shown in Figure 13. Ex.1008, [0080].

Figures 11-11aq illustrate the “stator|s| fixed between housing 12 and

” and that an “outer surface” [‘wall’] of the

“impeller” (and its “magnetic pieces 88) and the stator|s|:

FIG. 11 100
26 18 FIG. 113f
0 (OSSN 1.7
“/////////
‘3"%// SRR L
53/ z?J 11'—/ 96
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Ex.1008, Figs. 11-11a; Figs. 7-8b, [0070]; Ex.1003, 4217.

Accordingly, Wampler-169 discloses that the is

“spaced apart from the magnetically driven rotor (“impeller 74”) such that a wall
(“outer surface”) of the (“casing 14”) is positioned
between the magnetically driven rotor (“impeller 74”) and the

(“motor stators 90 and 94”).” Ex.1003, 9218.

i 1]

Mr. Crosby explains that for the to be “axially closer”
to the first magnetic device than the magnetically drive rotor, each of the
components are configured such that they are colinear, or in the same line (or “axis”)
in space, and the is closer to the first magnetic device along

that axis than it is to the magnetically driven rotor. Wampler-169 discloses that the

13

” [‘second magnetic device’] are
“placed on opposite sides of casing 14.” Ex.1008, [0085]; Ex.1003, 4221. The “stator
90” is “adjacent to [ ‘positioned axially closer to’] the pole faces of the motor rotor
magnets [88]” [‘first magnetic device’], and therefore is positioned axially closer to
the motor rotor magnets 88 than to the impeller 74 [‘magnetically driven rotor’],

as shown in Figure 11 of Wampler-169: (Ex.1008, [0085]; Ex.1003, 9220)
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Additionally, Figure 11a illustrates that , which includes the

“windings 95,” is positioned axially closer to the “magnetic pieces 88 (than the

“back iron 96 of the ) to the “impeller 74” (shown by the lengths

of the red arrows):
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Ex.1008, Figs 11-11a; Ex.1003, 4221. Indeed, the “windings” of the motor stators
90 and 94” must be positioned directly “adjacent” and therefore axially closer to the
magnetic pieces 88 for the “produce[d] an electromagnetic field” to be “effective to
drive magnets 88” and thereby drive rotation of the impeller 74. Ex.1008, [0072],
[0085]; Ex.1003, 9222. To the extent that there is some portion of the impeller 74

that is adjacent the “windings” of motors stators 90 and 94, the vast majority of the
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impeller 74 is spaced significantly farther apart from the than the
magnetic pieces 88 are positioned from the
In any event, it would have been obvious to position the
“axially closer” to the magnetic pieces 88 than to the impeller. Ex.1003, 4223.
Mr. Crosby explains a POSITA would have been motivated to do so because the
act upon the magnetic pieces—positioning those elements closer to
each other would facilitate that action. Ex.1003, 9223. As discussed below, it is the
“magnetic interaction” [‘magneto coupling’] between the permanent magnetic
segments [88] and the that drives
rotation of the impeller. Ex.1008, [0072], [0018]. Thus, it would have been obvious
to a POSITA to position the ”
[‘second magnetic device’] axially closer to the magnetic pieces 88 [‘first magnetic
device’], than to the impeller [‘magnetically driven rotor’] for the electromagnetic
field produced by the to effectively generate the torque drive on the impeller

via the “magnetic interaction” with the magnetic pieces 88. Ex.1003, 9223.”

" The claimed relative locations of the “first magnetic device” and “magnetically

driven rotor” to the “second magnetic device” would also have been an obvious
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In addition, in Parallel Litigation, PO alleges that a ‘“stator” satisfies this
limitation for “provid[ing] a magneto coupling with the first magnetic device to drive
rotation of the magnetically driven rotor.” Ex.1019, 9-11.

Assuming that interpretation, Wampler-169 discloses that, in the

configuration shown in FIGs 11-11a, there is a “magnetic interaction” [‘magneto
coupling’] between arcuate, permanent magnetic segments [88] [‘first magnetic
device’] imbedded within each impeller blade sector, and a

” [‘second magnetic device’], and a “torque
drive is imparted to the impeller by [this] magnetic interaction” [‘magneto
coupling...to drive rotation of the magnetically driven rotor’]. Ex.1008, [0018];
Ex.1003, 99226-227. Said another way, the and its “windings[] are energized
by the electrical output of [a] controller 59 to produce an electromagnetic field [‘fo

provide a magneto coupling’] ...[which] is effective to drive magnets [88] and the

[impeller], in rotary fashion [‘to drive rotation’].” Ex.1008, [0072]; Ex.1003, 9226

design choice because the specification of the 357 Patent does not suggest that such

relative locations are critical to the claimed invention. See Ex Parte Spangler, Appeal

No. 2018-003800 2019 WL 1077598, at 5-6 (Patent Tr. & App. Bd. Feb. 15,2019).
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(explaining this description of electromagnetic drive referencing Figures 1-8 applies
to the embodiment of Figures 11-14).

Accordingly, Wampler-169 discloses or at least renders obvious that the

(“motor stators 90 and 94”) is “positioned axially closer to
the first magnetic device (“magnetic pieces 88”) than to the magnetically driven
rotor (“impeller 74”) so as to provide a magneto coupling with the first magnetic
device (“magnetic pieces 88”) to drive rotation of the magnetically driven rotor
(“impeller 74”).” Ex.1003, 4229.

ii. [IK]

Wampler-169 discloses that “[r]otation of the...impeller [74], causes blood to

flow through inlet tube 13 in the direction of arrows 62 [‘blood inflow path’]. “The
blood continues its path from the...interior of casing 14 and the...[d]ischarge tube
16 [‘a blood outflow port’] allows the blood to be expelled from the casing an[d]
into the user’s cardiovascular system.” Ex.1008, [0074]; Ex.1003, 9231. The
“discharge tube 16” [‘a blood outflow port’] has “a tangential orientation with
respect to a radius of the casing” that “enclose[s] the impeller” [‘positioned radially
adjacent the magnetically driven rotor’] to allow “radial outflow of the pump [in] a

90-degree redirection of the blood” [‘in a direction substantially perpendicular from

the blood inflow path’] (Ex.1008, [0074]-[0076], [0080]; Ex.1003, 9231), as shown:
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FIG. 13

Ex.1008, Fig. 13; Ex.1003, 9233.
Figure 12 illustrates a top view of the radial outflow (red arrow) in a direction

substantially perpendicular from the central axis of the impeller:
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88

Ex.1008, Fig. 12; Ex.1003, 9234.

Accordingly, Wampler-169 discloses “a blood outflow port (“discharge tube

16”) positioned radially adjacent the magnetically driven rotor (“impeller 74”) such
that blood driven by the magnetically driven rotor is configured to exit the
surrounding rotor housing (“casing 14”) in a direction substantially perpendicular
(“a 90-degree redirection™) from the blood inflow path (“inlet tube 13”) and the

central axis (“longitudinal axis”) of the magnetically driven rotor.” Ex.1003, §235.
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iii. [IL]

As demonstrated in [1J] and [1G], Wampler-169 discloses that drive is

imparted by “a magneto coupling” and that “the impeller [is] suspended within the
housing.” Ex.1008, [0013]; supra [1J], [1G].

Wampler-169 further discloses that “[a]lthough at rest there may be contact

between the impeller and the casing, once rotation [of the impeller] begins” [‘in
response to rotation of the magnetically driven rotor’] “relative movement between
the [impeller] and...the hydrodynamic action of the fluid film [‘by the blood flowing
in the gap’; red arrows] produces increased pressure within the bearing gap which
forces the [impeller] and the [ | apart” [‘is spaced apart’] as blood flows to
the discharge tube 16 [‘blood outflow port’] (Ex.1008, [0092]; Ex.1003, 9241), as

shown:
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Ex.1008, Figs. 11-11a; Ex.1003, 9242.

Said another way, Wampler-169 teaches that “hydrodynamic bearings are

formed” “in response to rotation of the [impeller]|”— “once rotation begins...fluid
film produces increased pressure...which forces” (Ex.1008, [0020]) the “impeller
[to be] separated from the casing by a fluid film.” Ex.1008, [0092]; Ex.1003, 9243.

Accordingly, Wampler-169 discloses that “the magneto coupling orients the

magnetically driven rotor (“impeller 74”) so that, in response to rotation of the

magnetically driven rotor (‘“once rotation...begins”), the magnetically driven rotor
40
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is spaced apart (“force[d] apart”), from the (“casing
14”) by the blood flowing in the gap (“fluid film”) and to the blood outflow port
(“discharge tube 16”).” Ex.1003, 9244.

iv. [IM]

Wampler-169 discloses that the motor stators “are energized by the electrical

output of controller 59” (Ex.1008, [0072]), which “may be worn externally by the
user” (Ex.1008, [0070]) [‘an external control unit’], and can be “manually adjusted
or programmed to determine the running rate of pump” [‘configured to regulate

operation’] (Ex.1008, [0071]; Ex.1003, 9247), as shown:

Ex.1008, Fig. 5; Ex.1003, 9249.
The produced “electromagnetic field [‘magneto coupling’]...is effective to

drive magnets [88] [‘first magnetic device’] and the [impeller 74|, [‘magnetically
41
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driven rotor’] in a rotary fashion.” Ex.1008, [0072], Ex.1003, 9246. “The back
[electromagnetic field] resulting from the magnets [88] passing by the

[‘second magnetic device’] is detected by the > which “uses this back EMF
voltage to continue generation of the electromagnetic field in synchronism with
further rotation of the rotor [ ‘regulate operation of the second magnetic device... to

thereby magnetically drive the rotation’].” Ex.1008, [0072]; Ex.1003, 4246).

Accordingly, Wampler-169 discloses “an (“controller
59”) configured to regulate operation of the (“motor stators
90 and 94”), the (“controller 597) is connectable to the heart

299

assist pump device (“pump 11°7) for controlling the (“motor
stators 90 and 94”) to thereby magnetically drive the rotation of the magnetically
driven rotor (“impeller 74”) assembly via the magneto coupling with the first

magnetic device (“magnetic pieces 88”).” Ex.1003, 4250.

2.  Dependent Claims 2 and 3
i. [2]

Wampler-169  discloses that the “centrifugal pump impeller”

“includes...blade sectors” (Ex.1008, [0012]-[0013]) [‘guide surfaces’] so that
“[r]otation of...impeller 19, causes blood to flow through inlet tube 13 in the
direction of arrows 62” [‘produce centrifugal flow components’]. Ex.1008, [0074],
Fig. 6 (showing arrows 62); Ex.1003, 49254-255.
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Accordingly, Wampler-169 discloses that “the magnetically driven rotor

(“impeller 74”) comprises guide surfaces (“blade sectors”) to produce centrifugal
flow components” (“arrows 627). Ex.1003, 94257.
ii. /3]
As demonstrated in [1E], the “impeller” and “magnetic pieces” are rigidly

coupled, and thus Wampler-169 discloses that “the first magnetic device (“magnetic

pieces 88”) rotates together with the magnetically driven rotor (“impeller 74”)
relative to the (“casing 147). Supra [1E] (analyzing
Ex.1008, [0018], [0080]). Ex.1003, 44260-261.

3. Claim 10

Mr. Crosby explains for components to be “axially side-by-side,” they are
configured so they share a common line (or “axis”) in space and are in close

proximity to each other. Ex.1003, 4267. Wampler-169 thus discloses that the

“permanent magnetic segments [are] imbedded [‘at a position axially side-by-
side’] within [the] impeller” such that each shares an axis of rotation about the
“longitudinal axis” for the “electromagnetic field” to “drive magnets [88] and
[impeller 74| in rotary fashion [‘rotates together’].” Ex.1008, [0072], [0080];

Ex.1003, 9267. Wampler-169 also refers to these “segments” as “magnetic pieces

88” which “are inserted [‘at a position axially side-by-side’] in...the impeller”
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enclosed within “casing 14 [‘within the surrounding rotor housing’] (Ex.1008,

[0080]-[0081]; Ex.1003, 9266), as shown:

FIG. 13

Ex.1008, Figs. 13; supra [1F]; Ex.1003, 4268.

Accordingly, and as demonstrated in [1E], Wampler-169 discloses that “the

magnetically driven rotor (“impeller 74”) is positioned axially side-by-side with the
first magnetic device (‘“magnetic pieces 88”) and rotates together with the first
magnetic device within the (“casing 14”). Supra [1E]

(analyzing Ex.1008, [0018], [0080]). Ex.1003, §9270.
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4. Claim 11
As demonstrated in [IM], the “external” * ” “may be
interconnected to sensors on various organs...to tailor operation of the pump to the
user’s physical activity and condition.” Ex.1008, [0071]-[0072]; supra [1L];
Ex.1003, 94273.

Accordingly, Wampler-169 discloses “one or more sensors that deliver

feedback signals to the (“controller 59).” Ex.1003, 9274.
5. Claim 14
As demonstrated in [ I1M], the “external” * ” may be “manually

adjusted or programmed to determine the running rate of pump.” Ex.1008, [0071],
[0018]; Ex.1003, 9277.

Accordingly, Wampler-169 discloses that “the

(“controller 59”) is configured to regulate operation of the
(“motor stators 90 and 94”) based on a fixed control value.” Ex.1003, 4279.

6. Claim 17

In Parallel Litigation, PO asserts that a pump device with an inflow cannula
is a catheter device. Ex.1019, 4. Assuming that interpretation, because Wampler-
169’s pump comprises an “inflow cannula” (Ex.1008, [0075]) it “is a catheter

device.” Ex.1003, 9280-283.
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Accordingly, Wampler-169 discloses that “the heart assist pump device

(“pump 11°”) is a catheter device.” Ex.1003, 4284.

Wampler-169 therefore renders obvious Claims 1-3, 10-11, 14, and 17.

Ex.1003, 9251-284.

B. Ground 2: Bourque-2001 and Wampler-169 Render Obvious the
Challenged Claims

1. Claim 1
i. [1PRE]

Bourque-2001 discloses the “HeartMate I1I”— “a centrifugal pump” that is a

“long-term, compact left ventricular assist device (LVAD)” “to treat”
“people...diagnosed with congestive heart failure” (“a system for assisting the blood
circulation of a heart”). Ex.1007, 401; Ex.1003, 9286.

PO concedes that Bourque-2001 discloses this element. Ex.1026, B-1 2.

Accordingly, Bourque-2001 discloses “a system for assisting the blood

circulation of a heart (“LVAD” for “heart failure”).” Ex.1003, 4287.
ii. [1A4]

Bourque-2001’s HeartMate III LVAD (“a heart assist pump device”)

“comprises...an inflow subassembly [ ‘an inflow tube defining a blood inflow path’]

that includes a left ventricular (LV) cannula” (Ex.1007, 401) as shown:
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outflow graft

bend relief

Ex.1007, Fig. 1A; Ex.1003, 9293.
The “HeartMate III LVAD” is “deliverable to the heart’ so that the “inflow
cannula” is “implanted. ..via left ventricular apical cannulation” (Ex.1007, 403) into

a ventricle of the heart defining a blood inflow path as shown:
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Ex.1007, Fig. 3. Ex.1003, 9292.

Accordingly, Bourque-2001 discloses “a heart assist pump device

(“HeartMate 11l LVAD”) deliverable to the heart and comprising: an inflow tube
(“an inflow subassembly”) defining a blood inflow path". Ex.1003, 294.
iii. [IB]

Bourque-2001 discloses “a rotor that includes an impeller (“a magnetically

driven rotor”) and passively magnetic elements” (Ex.1007, 401; Ex.1003, 9296,

298) as shown:
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B rotor malor compartment

Ex.1007, Fig. 1B, 401-402; Ex.1003, 9299.

Bourque-2001 further discloses that its “impeller” is axially aligned with the

“inflow subassembly” to “permit...fluid leaving the inflow conduit to enter the
impeller” (red arrows) at “the rotational axis of the pump’s rotor” (Ex.1007, 402) as

shown:

Central Axis : )
| inflow
1
1

B rotar ' malor compartment
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Ex.1007, Fig. 1B. Ex.1003, 9296.
This inflow subassembly further comprises an “elbow” that “result[s] in a
sharp bend in the flow before it enters the impeller.” Ex.1007, 402. Ex.1003, §301.

Nevertheless, by virtue of Bourque-2001’s device being “a centrifugal pump,” its

“impeller” 1s axially aligned with the “inflow subassembly” as flow “leav[es] the
inflow conduit to enter the impeller.” Ex.1007, 402. Indeed, axial inflow is
characteristic of centrifugal pumps. Ex.1003, 4302.

To the extent one asserts that Bourque-2001 does not disclose this limitation,

as detailed below (infra §VIII.B.7), it would have been obvious to modify Bourque-
2001°s “impeller” to “axially aligned with” the “inflow subassembly” in view of

Wampler-169. Bourque-2001 taught that the “elbow” of its “centrifugal pump” was

flow restrictive. Ex.1007, 402. Wampler-169, however, appreciated that “[t]he

centrifugal design of the pump allows...a 90 degree redirection of the blood []
without the necessity of a flow-restrictive elbow fitting” (Ex.1008, [0076], as

shown:
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Ex.1008, Fig. 5. Ex.1003, 99304-305.

Mr. Crosby explains (infra §VIIL.B.7) that a POSITA would have been
motivated with a reasonable expectation of success to modify the HeartMate III
“inflow subassembly” to serve as the “inflow cannula...placed into the apex of the

left ventricle” as taught by Wampler-169, resulting in an “axially aligned...inflow

tube.” Ex.1007, 402; Ex.1008, [0076], F1g. 5; Ex.1003, §305.

Accordingly, Bourque-2001, or Bourque-2001/Wampler-169, teach or

suggest that “the magnetically driven rotor (“impeller”) axially aligned with the
inflow tube (“an inflow subassembly”; “inlet tube 16 [that] serves as the inflow

cannula”).” Ex.1003, §306.
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iv. [IC]

Bourque-2001 discloses that its “HeartMate III...comprises an upper

” that is clamped together by a “screw ring” with “a lower that
includes...a cavity for the rotor” (“rotatable within a surrounding rotor housing”)

Ex.1007,401; Ex.1003, 4308. Bourque-2001 further discloses that “[a]n opening in

the...rotor[] permits fluid [(red arrows)] leaving the inflow conduit to enter the
impeller” (Ex.1007, 402; Ex.1003, 9309) (“to act upon blood flowing from the

inflow tube toward the magnetically driven rotor”), as shown:

Ex.1007, Fig. 1B; see also Fig. 8 (showing flow measurements of impeller
“act[ing] upon blood”). Ex.1003, §311.

Accordingly, Bourque-2001 discloses that the magnetically driven rotor is

“rotatable within (“upper housing and lower housing”)
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to act upon blood flowing from the inflow tube (“an inflow subassembly”) toward
the magnetically driven rotor (“impeller”).” Ex.1003, 4312.

v. [ID]

Bourque-2001 discloses “the rotational axis of the pump’s rotor” (“being
rotatable about a central axis”) in which the rotor’s impeller rotates (Ex.1007, 402),

as shown:

Ex.1007, Fig. 1B; see also 402 (“rotational axis [is] perpendicular to the body’s
long axis™). Ex.1003, §314.

Accordingly, Bourque-2001 discloses “the magnetically driven rotor

(“impeller”) being rotatable about a central axis (‘“rotational axis”).” Ex.1003, 43 16.
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vi. [IE]

Bourque-2001 discloses that the “rotor includes an impeller and passively

magnetic elements” (Ex.1007, 401) (“being rigidly coupled to a first magnetic

device”), which are rigidly coupled as illustrated in Figure 1B:

B rotat muotor compartment

Ex.1007, Fig. 1B. Ex.1003, 9321.

\ \ control winding

back-iron drive winding

Ex.1007, Fig. 4, 402-403. Ex.1003, 9320.
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In Parallel Litigation, PO asserts that a similar arrangement of an impeller and
magnetic elements satisfies this limitation. Ex.1019, 7-8.

Accordingly, Bourque-2001 discloses the magnetically driven rotor

(“impeller”) “being rigidly coupled to a first magnetic device (“passively magnetic
elements”).” Ex.1003, 9322.
vii. [IF]

For the reasons described in [IC], Bourque-2001 discloses that its

«“ ...includes...a cavity for the rotor” (Ex.1007, 401; Ex.1003, 9324), and as
described in [1E], the “rotor includes...passively magnetic elements” (Ex.1007,

401), as shown:

Ex.1007, Fig. 1B; see also 403 (discussing rotation “without contact between

the rotor and housing”); supra [1C]; Ex.1003, 4326.
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Accordingly, Bourque-2001 discloses that the first magnetic device

(“passively magnetic elements”) “is located within the
(“upper housing and lower housing”).” Ex.1003, 4327.
viii. [1G]

Bourque-2001 discloses that “[t]he rotor is...magnetically levitated”

(“entirely spaced apart”) (Ex.1007, 402-403) using “control windings” and “J
shaped” “stator laminations” shown in Figure 4 (Ex.1007, 404) to prevent “contact
between the rotor and housing” “in which the motor is enclosed” (Ex.1007, 402;
supra [1]]) so that the rotor’s impeller and magnetic elements (Ex.1007, 402-403;
Ex.1003, 9330) are entirely spaced apart from the “upper” and “lower housing” by

a gap during rotation of the impeller, as shown in Figures 1B and 4-5:

Ex.1007 at Fig. 1B; Ex.1003, q331.
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Accordingly, Bourque-2001 discloses that “both the magnetically driven
rotor (“impeller”) and first magnetic device (“passively magnetic elements”) are
entirely spaced apart from the (“upper housing and
lower housing”) by a gap during rotation of the magnetically driven rotor.”
Ex.1003, 9332.

ix. [IH]

Bourque-2001 discloses that the “HeartMate 111 includes drive and

levitation in a single magnetic structure as shown in Figure 4” (a magnetic drive

system comprising a second magnetic device) (Ex.1007, 402-403):

rotor
s iron core
L T‘T:=_,;::Z i R
[ - .._I"]..-" o 1.__3_ -\:‘5-..-___. el ——
AR T e
it f:"____..-gi‘ 1 |_'_‘,; C'*-,.I:rl_ [,-‘
7 A i e B 2 9
J | - --xl :}F R
I SN | 115
“ ‘- F'.____,‘-:—'- - -
™\ *. | control winding
s Y
back-iron drive winding

Ex.1007, Fig. 4; Ex.1003, 4335.

Bourque-2001 discloses that “[tlhe pump components were designed to

achieve the desired flow paths [and] accommodate the motor” (Ex.1007, 402), which
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resulted in the being axially aligned with the impeller due to the “design to

fit around the optimal hydrodynamic arrangement” (Ex.1007, 402), as shown:

Central Axis

B rotar ritor mam

Ex.1007 at Fig. 1B, 401-403; Ex.1003, §337.

19

Accordingly, Bourque-2001 discloses that “a

comprising: (“motor” with drive windings) axially aligned
with the central axis (“rotational axis”) of the magnetically driven rotor
(“impeller”).” Ex.1003, 4338.

x. 1T

Bourque-2001 discloses the HeartMate III has a ” in which

“the is enclosed” and that includes “a cavity for the rotor.” Ex.1007, 401;

Ex.1003, 9341. The is thus, spaced apart from the impeller by a cavity [‘a
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wall’] of the positioned between the motor and the impeller (Ex.1007,401;

Ex.1003, 9342):

Ex.1007 at Fig. 1B; Fig. 5. Ex.1003, 4344.

Accordingly, Bourque-2001 discloses that the second magnetic device is

“spaced apart from the magnetically driven rotor (“impeller”) such that a wall (*a
cavity”) of the (“upper and lower housing”) is positioned
between the magnetically driven rotor (“impeller”) and the seccond magnetic device
(“motor” with drive windings).” Ex.1003, 9346.

xi. [1J]

Mr. Crosby explains that for the secornd magnetic device to be “axially closer”
to the first magnetic device than the magnetically drive rotor, each of the

components are configured such that they are colinear, or in the same line (or “axis”)
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in space, and the is closer to the first magnetic device along
that axis than it is to the magnetically driven rotor. Accordingly, as shown in Figure
1B, the [‘second magnetic device] is positioned axially closer to the passively
magnetic elements [‘first magnetic device’] than to the impeller so as to provide a

magneto coupling to drive rotation:

Ex.1007 at Fig. 1B, 402-404; Ex.1003, 9352.
In addition, in Parallel Litigation, PO alleges that the “stator” design of
Abbott’s HeartMate 3 LVAD pump satisfies this limitation. Ex.1019, 9-11.

Assuming that interpretation, as demonstrated in [1H], Bourque-2001

discloses this limitation because the HeartMate III pump has a similar “stator”
design. The “HeartMate III includes drive” (Ex.1007, 402-403), and as shown

in Figure 4, “the motor’s ‘J’ core configuration (i.e., the stator laminations are J
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shaped)” (Ex.1007, 404) are positioned ... to provide a magneto coupling with the

“passively magnetic elements” fo drive rotation of the impeller:

rotor
S iron core
™ - | control winding
-, M,
back-iron drive winding

Ex.1007, Fig. 4, 402-404; Ex.1003, 9349, see also 49350-351 (discussing speed and
flow rates).

Accordingly, Bourque-2001 discloses that the

(“motor” with drive windings) is “positioned axially closer to the first magnetic
device (“passively magnetic elements”) than to the magnetically driven rotor
(“impeller”) so as to provide a magneto coupling with the first magnetic device
(“passively magnetic elements”) fo drive rotation of the magnetically driven rotor”
Ex.1003, 9353.

xii. [IK]

Bourque-2001 discloses that the pump comprises an “outflow channel”

(Ex.1007,401) (“a blood outflow port’) and that the blood’s “flow path is...through

the inflow and outflow sections” so that “the flow...enters the impeller” (Ex.1007,
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402) (“blood driven by the magnetically driven rotor”), which then “direct[s] [the
flow] toward the outflow” (“configured to exit the surrounding rotor housing in a
direction substantially perpendicular from the inflow tube) (Ex.1007, 401-402;

Ex.1003, 4356), as shown (red arrows):

Central Axis i

Perpendicular
Axis

Ex.1007, Fig. 1B; Ex.1003, 4357.
Figure 1C illustrates that the blood’s “flow paths” (Ex.1007, 402; red arrows)
are “configured to exit...in a direction substantially perpendicular from the blood

inflow path”:
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C

Ex.1007, Fig. 1C; Ex.1003, 9358.

To the extent one asserts that Bourque-2001 does not disclose this limitation,

1t would have been obvious in view of Wampler-169 for the same reasons discussed

in [ 1B] that there would be “a 90-degree [ ‘perpendicular’] redirection of the blood.”
Ex.1003, 4304; infra §VIII.B.7; Ex.1008, [0076].

Accordingly, Bourque-2001, or Bourque-2001/Wampler-169, teach or

suggest that “a blood outflow port (‘“outflow channel”) positioned radially adjacent
the magnetically driven rotor (“impeller”) such that blood driven by the
magnetically driven rotor is configured to exit the

(“upper housing and lower housing™) in a direction substantially perpendicular from
the blood inflow path (“an inflow subassembly”) and the central axis (‘“rotational

axis”) of the magnetically driven rotor.” Ex.1003, §359.
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xiii. [IL]
In Parallel Litigation, PO asserts that a magnetic bearing (i.e., “MagLev”)
satisfies this limitation. Ex.1019, 12-13.

Assuming that interpretation, as explained in [1I]-[1J], Bourque-2001

discloses that “[t]he rotor is...magnetically levitated” (Ex.1007, 402-403)
(“magneto coupling orients”) so that “gaps permit [movement] in any direction
without contact between the [impeller] and ” (“is spaced apart from the
surrounding rotor housing’) to allow “flow” “above and below the rotor” (Ex.1007,

402) (“by the blood flowing in the gap’), as shown:

Perpendicular
Axis

Ex.1007, Fig. 1B; supra [11]-[1J]; Ex.1003, §365.
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Bourque-2001 further discloses that the HeartMate I1I’s “rotor is magnetically

suspended, eliminating contact” (“is spaced apart”).” Ex.1007 at 401. Ex.1003,

1363.

Accordingly, Bourque-2001 discloses that “the magneto coupling orients the

magnetically driven rotor (“impeller”) so that, in response to rotation of the
magnetically driven rotor, the magnetically driven rotor is spaced apart from the
(“upper housing and lower housing™) by the blood

flowing in the gap and to the blood outflow port (“outflow channel”).” Ex.1003,

1367.

xiv. [IM]

Bourque-2001 discloses connecting “ of
the LVAD” (“an external control unit”) via an “electronic cable to be exteriorized

percutaneously” (“connectable’) (Ex.1007, 401, 403; Ex.1003, 4369), as shown:
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Figure 3. HeartMate Il LVAD implanted configuration. TETS,
transcutaneous energy transmission system.

Ex.1007, Fig. 3; Ex.1003, 373.

Bourque-2001 further discloses that “[s]peed and motor parameters were set

and controlled using software” (“to regulate operation”) and that the “motor drive
and control electronics” were external, because they had not been
“incorporat[ed]...within the pump.” Ex.1007, 405; Ex.1003, 4369.

These “electronics” allowed the speed to be “gradually adjusted to maintain

volume flow rates” (“regulate operation”) Ex.1007, 403. Ex.1003, 4371.
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Accordingly, Bourque-2001 discloses an “ (“electronics

for power and control”) configured to regulate operation of the
(“motor™), the connectable to the heart assist pump
device (“HeartMate III LVAD”) for controlling to thereby
magnetically drive the rotation of the magnetically driven rotor (“impeller”)
assembly via the magneto coupling with the first magnetic device (“passively
magnetic elements™).” Ex.1003, 4374
2. Claims 2 and 3

i. 2]

Bourque-2001 discloses that “blades of the impeller” (“guide surfaces”)

“direct[] [the flow] toward the outflow” (“produce centrifugal flow components™).
Ex.1007, 402. Further, by virtue of its “centrifugal” design, the impeller produces
centrifugal flow components. Ex.1007, 401; Ex.1003, 4378.

Accordingly, Bourque-2001 discloses that “the magnetically driven rotor

(“impeller”) comprises guide surfaces to produce centrifugal flow components”

Ex.1003, 9380.
ii. /3]
As demonstrated in [1E], the rotor’s “impeller” and “magnetic elements” are

“rigidly coupled,” and thus Bourque-2001 discloses that “the first magnetic device

(“passively magnetic elements”) rotates together with the magnetically driven rotor
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(“impeller”) relative to the (“upper housing and lower
housing™).” Ex.1007, 401; supra [1E]. Ex.1003, 4383.

3. Claim 10

As demonstrated in [1E], the rotor’s “impeller” and “magnetic elements” are

“rigidly coupled,” and thus Bourque-2001 discloses that “the magnetically driven

rotor (“impeller”) is positioned axially side-by-side with the first magnetic device
(“passively magnetic elements”) and rotates together with the first magnetic device
within the (“upper housing and lower housing™).”

Ex.1007,401; supra [1E]. Ex.1003, 9389. Figure 1B of Bourque-2001 illustrates that

the impeller [‘magnetically driven rotor’] and the passively magnetic element

[‘first magnetic device’] are “axially side-by-side” along the central axis:

B ratar
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Ex.1007, Fig. 1B; Ex.1003, 94389 (explaining “axially side-by-side” means the
components share a common line (or ‘axis’) in space and are in close proximity to
each other).

4. Claim 11

Bourque-2001 discloses that “measurements were made with an ultrasonic

flow probe...[and] catheter-type pressure transducers,” which Mr. Crosby explains

29

are sensors that deliver feedback signals to the *
Ex.1007 at 403; Ex.1003, 99393, 394.

Accordingly, Bourque-2001 discloses “one or more sensors that deliver

feedback signals to the (“electronics for power and control™)”.
Ex.1003, 9396.

5. Claim 14

For the reasons discussed in [1M] that “[s]peed and motor parameters were

set and controlled using software,” Bourque-2001 discloses that “the
(“electronics for power and control”) is configured to regulate operation

of the (“motor”) based on a fixed control value.” Ex.1007

at 403-404 (“pump was prescribed to run at 3,500 rpm™); supra [1M]; Ex.1003,

€399.
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6. Claim 17

In Parallel Litigation, PO asserts that a pump device with an inflow cannula

is a catheter device. Assuming that interpretation, because Bourque-2001’s LVAD

comprises “a left ventricular (LV) cannula” (Ex.1007, 401), it “is a catheter device.”
Ex.1003, 9405.

Accordingly, Bourque-2001 discloses that “the heart assist pump device

(“HeartMate 111 LVAD?”) is a catheter device.” Ex.1003, 9406.

7. Motivation to Combine Bourque-2001 with Wampler-169

It would have been obvious to include Wampler-169’s techniques related to

its axially aligned inflow tube in the Bourque-2001 HeartMate III for the reasons

explained below. Ex.1003, 9407.
A POSITA would have recognized that, by virtue of the “centrifugal design,”

both Bourque-2001’s HeartMate III and Wampler-169’s pump comprise “axial

inflow and radial outflow” that result in “a 90 degree redirection of the blood.”
Ex.1003, 9408; Ex.1008, [0075]-[0076]; Ex.1007, 402.

The HeartMate II’s inflow tube (“inflow subassembly’), however, also
comprises an “elbow”—*“a sharp bend in the flow before it enters the impeller”—as

shown by red arrow:

70

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

Central Axis

B rotor motor compartment

Ex.1007, Fig. 1B, 402; Ex.1003, 99412-413 (discussing a different “elbow in the
inflow segment, included to accommodate the bovine anatomy and presently
regarded as unnecessary in humans”).

Wampler-169 expressly teaches that “[t]he centrifugal design of the pump

allows a considerable amount of flexibility during implantation” because “a 90-
degree redirection of the blood is effected without the necessity of a flow-
restrictive elbow fitting.” Ex.1008, [0076]. As demonstrated in Ground 1,

Wampler-169’s pump has an “inlet tube 16 [that] serves as the inflow cannula and

is placed into the apex of the left ventricle 64,” thereby eliminating the need for any

elbow or additional inflow assembly, as shown:
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Ex.1008, Fig. 5. Ex.1003, 9413. With this design, “[g]ood anatomic compatibility is
possible...fitting well between the apex of the heart and the adjacent diaphragm.”
Ex.1008, [0076].

A POSITA would have been motivated to apply the teachings of Wampler-

169 to Bourque-2001 to eliminate its elbow so that its inflow tube would also serve

as the inflow cannula placed into the apex of the left ventricle as expressly taught by

Wampler-169 for several reasons. Ex.1003, 9419.

Bourque-2001 and Wampler-169 are analogous art to the 357 Patent because

both are directed toward the same field of endeavor—*to assist the performance of

a heart with...a rotary pump and driven via magneto coupling.” Ex.1001, Abstract;

3:51-52; Ex.1007, 401; Ex.1008, [0006], [0018]. Ex.1003, 9415. Bourque-2001 and

Wampler-169 are reasonably pertinent to a problem described by the 357 Patent:
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reducing mechanical stress on the blood during pumping. Ex.1001, 2:27-32;
Ex.1007, 401; Ex.1008, [0101]. Ex.1003, 9416.

A POSITA would have recognized that the Bourque-2001/Wampler-169

combination would have been the arrangement of old elements (an inflow
subassembly, inlet tube, and inflow cannula) with each performing the same function
it has been known to perform (allowing blood to flow from the ventricle to the pump)
and yielding no more than one would expect from such an arrangement (blood

flowing from the ventricle to the pump) as Wampler-169 demonstrates. Ex.1007,

401; Ex.1008, [0075]; Ex.1003, 9417.

Bourque 2001 itself confirms that a POSITA would recognize that its “elbow”

was flow restrictive—the flow had to be “accelerated through this elbow” “[t]o

minimize the losses in this transition.” Ex.1007, 402. Because Wampler-169

expressly teaches that this type of elbow was unnecessary (Ex.1003, q9418-419;

Ex.1008, [0075]-[0076]), a POSITA would have recognized Wampler-169’s

teachings that an axial inflow can also serve as the inflow cannula to be

complimentary to Bourque 2001 to improve blood flow. Ex.1003, 9419.

A POSITA would have been further motivated for several reasons.

Bourque 2001 itself recognized that peripheral hardware, such as its

9% ¢¢

“inflow...components” and “recovery section,” “account for most of the...clinical

troubles.” Ex.1007, 405. Wampler-169 taught how to eliminate these components
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that caused clinical troubles—using the inlet to also “serve[] as the inflow cannula.”
Ex.1003, q9413-419; Ex.1008, [0075]-[0076]. A POSITA would have recognized

Wampler-169’s dual-functioning inlet to be complimentary to Bourque 2001’s

“fundamental goal” and been motivated to “design” the pump “in the simplest
possible way.” Ex.1007, 401. Ex.1003, 9419.
A POSITA would have further been motivated to reduce rates of infection by

adhering to Wampler-169°s focus on “[g]ood anatomic compatibility” over Bourque-

2001’s focus on “borrowing” from “presently available Heart-Mate systems” like
the “HeartMate I11.” Ex.1007, 403, 405. The HeartMate I1I’s “elbow” “resulted” from
a design “deci[sion]” “[t]o orient the pump” below the “diaphragm” in a

preperitoneal pocket position, as shown:
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Figure 3. HeartMate Il LVAD implanted configuration. TETS,
transcutaneous energy transmission system.

Ex.1007, Fig. 3; Ex.1003, 9420. This pocket position (below the diaphragm) resulted

from Bourque-2001’s aim to utilize the “peripheral hardware (i.e., inflow and

outflow components)” of its predecessor “Heart-Mate systems.” Ex.1003, 9421.

99 6

In addition to “borrowing” “inflow and outflow components” from the

predecessor systems, Bourque-2001 also used similar “surgical techniques” for a
“pump pocket dissection” as used to implant the “HeartMate II” below the

diaphragm in a “preperitoneal pocket,” as shown:
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Figure 3: Preperitoneal placement of the HeartMate Il pump (below the left rectus muscle

and above the posterior rectus sheath).
Ex.1013, 25; Ex.1003, 9420 (citing Ex.1007, Ex.1013; discussing that both
HeartMate II and III were “implanted...via left ventricular apical cannulation and
anastomosis to the descending aorta.”).

But the prior art taught, and a POSITA would have recognized, the
“disadvantage[]” of a “preperitoneal pocket position” due to the “increased risk of
infection.” Ex.1014, 1442; Ex.1013, 25-26; Ex.1003, 9420. Instead of borrowing
parts from predecessor systems, a POSITA would have adhered to the express

teachings of Wampler-169, which focused on “[g]ood anatomic compatibility” so

that the device “fit[s] well between the apex of the heart and the adjacent
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diaphragm,” eliminating the need for a peritoneal pocket dissection associated with
increased rates of infection. Ex.1008, [0076]. Ex.1003, q9421-424.

Further, Mr. Crosby explains a POSITA would have had a reasonable

expectation that Bourque-2001/ Wampler-169 would be successful because the

authors of Bourque-2001 specifically taught that modifying the HeartMate III with

“an inflow cannula apical tube 45, which is inserted into the apex of the left

ventricle,” like the Wampler-169 technique, is “not complex” and is “well-known in

the art.” Ex.1018, 6:62-7:5. APOSITA would also have had a reasonable expectation

of success that the Bourque-2001/Wampler-169 combination would “fit[] well
between the apex of the heart and the adjacent diaphragm™ due to the pump’s
“development as a compact” device and the existence of several similar LVADs that

fit well at that position. Ex.1007, 405; Ex.1003, 99422-425 (analyzing LVADs that

fit at the apex of the heart, including Wampler-169, Akamatsu-1999, and HVAD).

Moreover, the Bourque-2001/Wampler-169 combination would have been

obvious to try. At the time of the claimed invention, it was within the general
knowledge of a POSITA that there were a finite number (i.e., two) options for LVAD
implantation: the device would be implanted at a preperitoneal pocket, or at the
cardiac apex. Ex.1003, 9426. To implant the device at the cardiac apex, a POSITA

would have used the Bourque-2001/Wampler-169 combination, because that

technique was common for implanting at that position. Ex.1006, Fig. 1; Ex.1008,
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[0075]-[0076]; Ex.1015. A POSITA would thus have had a reasonable expectation
of success in view of several similar LVADs that fit well at that position. Ex.1006,
Fig. 1; Ex.1008, [0075]-[0076]; Ex.1015. Ex.1003, 9426.

Accordingly, it would have been obvious to modify Bourque-2001’s pump to

include Wampler’s techniques to use an axially aligned inflow tube to yield the

Bourque-2001/Wampler-169 combination. Ex.1003, 4427; see also 49407-426.

C. Ground 3: Akamatsu-1999 Renders Obvious the Challenged
Claims

1. Claim 1
i [1PRE]

Akamatsu-1999 discloses a “left ventricular assist system (T-ILVAS),” which

is a “centrifugal pump,” for “an implantable circulatory assist system” for the heart

(red) (Ex.1006, 3), as illustrated in Figure 1:
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Fig. 1. Schematic illustration of the Terumo Implantable Left Ven-
tricular Assist System (T-ILVAS)

Ex.1006, Fig. 1; Ex.1003, 99429-430.

Accordingly, Akamatsu-1999 discloses “a system for assisting the blood

circulation of a heart.” Ex.1003, 9430.
ii. [14]

Akamatsu-1999 discloses its “centrifugal pump” (“heart assist pump device”)

has an “inlet port” or “inflow conduit” (Ex.1006, 4):
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Fig. 2. Schematic cross section of the MSCP
Ex.1006, Fig. 2; Ex.1003, 9435.
The pump is “deliverable to the heart” so that its inlet port is “inserted into
the left ventricle through a cuff sutured to the left ventricular apex [ ‘defining a blood

inflow path’]”:
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Fig. 1. Schematic illustration of the Terumo Implantable Left Ven-
tricular Assist System (T-ILVAS)

Ex.1006, Fig. 1; Ex.1003, §9436-437.

Accordingly, Akamatsu-1999 discloses “a heart assist pump device

(“centrifugal pump”) deliverable to the heart and comprising: an inflow tube

(“inlet port”) defining a blood inflow path”. Ex.1003, 9437.
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iii. [IB]

Akamatsu-1999 discloses that pump comprises an “impeller [that] rotates by

a magnetic coupling [‘a magnetically driven rotor’]” (Ex.1006, 4):

Outlet Port

Housing

Motor

=

Impeller

Position Sensor

\I

e

Inlet Port

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; see also Fig. 5 (photograph of “impeller”); Ex.1003, 9444.

By virtue of Akamatsu-1999°s “centrifugal” design, its “impeller” is “axially

aligned with the” “inlet port,” (Ex.1006, 3), as illustrated:
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Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2, Ex.1003, 9447.

Accordingly, Akamatsu-1999 discloses that “a magnetically driven rotor

(“impeller”) axially aligned with the inflow tube (“inlet port”).” Ex.1003, 9448.

iv. [1C]

Akamatsu-1999 discloses that the pump’s “impeller rotates” (“being

rotatable) “at the center of the pump housing” (“within a surrounding rotor
housing’) to generate a “pump flow rate” (“fo act upon blood”). Ex.1006, 4;
Ex.1003, 9452. Figure 2 illustrates that the “blood [is] flowing from the” “inlet port”

99 Ce3

“toward the” “impeller” (black arrows):
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Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9453.

Accordingly, Akamatsu-1999 discloses that the magnetically driven rotor is

“rotatable within o surrounding rotor housing (“housing”) to act upon blood
flowing from the inflow tube (“inlet port”) toward the magnetically driven rotor
(“impeller”).” Ex.1003, 9455.

v. [1D]
As demonstrated in [1B], the impeller is axially aligned with the inflow tube,

99 ¢¢

and in [1C], the “impeller rotates” “at the center [ ‘about a central axis’] of the pump

housing” (Ex.1006, 4; Ex.1003, 9457), as shown:
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Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9458-459.

Accordingly, Akamatsu-1999 discloses “the magnetically driven rotor

(“impeller”) being rotatable about a central axis (“at the center”).” Ex.1003, q461.

vi. [1E]

Akamatsu-1999 discloses that its “impeller” is rigidly coupled to a

“I[plermanent [m]agnet” (“a first magnetic device”), as illustrated in Figure 2:
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Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9463. As Mr. Crosby explains, Figure 2 and 5 both show

that the “permanent magnet” is rigidly coupled to the impeller:

Fig. 5; Ex.1003, 19463, 465.
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Accordingly, Akamatsu-1999 discloses the magnetically driven rotor
(“impeller”) “being rigidly coupled to a first magnetic device (impeller’s
“permanent magnet”).” Ex.1003, 9466.

vii. [IF]

As demonstrated for [1C], Akamatsu-1999 discloses that the “impeller

rotates” with its “[p]ermanent [m]agnet” “at the center of the pump housing” (“is
located within the surrounding rotor housing”) (Ex.1006, 3-4; Ex.1003, 9468):

Outlet Port

Housing

Motor

Impeller

Position Sensor

Inlet Port

Electromagnet

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9470.

Accordingly, Akamatsu-1999 discloses that the first magnetic device

(impeller’s “permanent magnet”) “is located within the surrounding rotor housing

(“housing”).” Ex.1003, q471.
87

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1
viii. [IG]

Akamatsu-1999 discloses that the impeller and its permanent magnet

“operates completely contact-free” (“while being spaced apart”) from the “pump
housing” (Ex.1006 at 5, 6, Fig. 2; Ex.1003,9474) by a gap during rotation as shown:

QOutlet Port

Housing

Motor

Impeller

Position Sensor

Inlet Port

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, J476.

Accordingly, Akamatsu-1999 discloses that “both the magnetically driven

rotor (“impeller”) and first magnetic device (“permanent magnet”) are entirely
spaced apart from the surrounding rotor housing (“housing”) by a gap during
rotation (‘“‘operates completely contact-free”) of the magnetically driven rotor.”

Ex.1003, §477.
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ix. [IH]

Akamatsu-1999 discloses that its pump has a “motor” which rotates a

“Iplermanent [mlagnet” (“a magnetic drive system comprising a second magnetic
device”), (Ex.1006, 4; Ex.1003, 9479), which is also axially aligned with the

impeller:”

Outlet Port

Housing

Impeller

Position Sensor

Inlet Port

—-—— - . — - - -

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 99482, 483.

Accordingly, Akamatsu-1999 discloses that “a magnetic drive system
comprising: (motor’s “permanent magnet”) axially
aligned with the central axis of the magnetically driven rotor (impeller).” Ex.1003,

484,
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x. [1I]

Akamatsu-1999 discloses that the “motor” is spaced apart from the

“impeller” such that a wall of the housing (“surrounding rotor housing”) is
positioned between them (Ex.1006, 6; Ex.1003, 9487), as shown:

QOutlet Port

Housing
|A~

Impeller

— Position Sensor

o

Inlet Port

4

*‘V ' s Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9489.

Accordingly, Akamatsu-1999 discloses that the second magnetic device 1is

“spaced apart from the magnetically driven rotor (“impeller”) such that a wall of
the (“housing”) is positioned between the magnetically
driven rotor (“impeller”) and the second magnetic device (“DC brushless motor”

including its “permanent magnet™).” Ex.1003, 9490.

90

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

xi. [1J]

Akamatsu-1999 discloses that the “impeller rotates by a magnetic coupling”

(see §VI.A; “a magneto coupling”) “between the impeller[’s permanent magnet]
and the motor[’s permanent magnet],” thereby “providing contact-free rotation”
(“provide a magneto coupling...to drive rotation”). Ex.1006, 3-4; Ex.1003, 9493. In
addition, the “motor” including its “permanent magnet,” is positioned axially
closer to the impeller’s permanent magnet than the impeller to magnetically drive
rotation by the “magnetic coupling,” as shown:

Outlet Port

Housing

Impeller

Position Sensor

Inlet Port

e

Electromagnet

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9494, 497.

Accordingly, Akamatsu-1999 discloses that the sccond magnetic device

(motor’s “permanent magnet”) is “positioned axially closer to the first magnetic
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device (impeller’s “permanent magnet”) than to the magnetically driven rotor
(“impeller”) so as to provide a magneto coupling with the first magnetic device to
drive rotation of the magnetically driven rotor.” Ex.1003, 9484.

xii. [IK]

Akamatsu-1999 discloses an “outflow conduit” or “outlet port” (a blood

outflow port), (Ex.1006, 4; Ex.1003, §501), which Figure 2 illustrates is positioned
radially adjacent the impeller such that blood driven (red arrows) by the impeller
is configured to exit the housing in a direction substantially perpendicular from the

inlet port and the central axis of the impeller:

QOutlet Port

Housing

Impeller

Position Sensor

Inlet Port

Central Axis

o [ —————
—-—— - | —-—

I Ferrite Stainless Steel
Permanent Magnet |

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 505.
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Figure 3 illustrates the outlet port substantially perpendicular to the inlet

port:
196 ml ¢ 82 mm
A
=
_ |
. . Intra-housing ]
| f .' conneclors w
Single FMistor |
electric I( ‘
terminal é 64 mm

Fig. 3. Implantable Model II MSCP with intrahousing connectors

Ex.1006, Fig. 3; Ex.1003, §9506-507.

Accordingly, Akamatsu-1999 discloses that “a blood outflow port (“outlet
port”) positioned radially adjacent the magnetically driven rotor (“impeller”) such
that blood driven by the magnetically driven rotor is configured to exit the

(“housing”) in a direction substantially perpendicular
from the blood inflow path (“inlet port”) and the central axis of the magnetically
driven rotor.” Ex.1003, 4508.

xiii. [IL]
In Parallel Litigation, PO asserts that a magnetic bearing (i.e., “MagLev”)

satisfies this limitation. Ex.1019, 13. Assuming that interpretation, as explained in
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[1J], Akamatsu-1999 discloses that the “impeller rotates by a magnetic coupling”

(“magneto coupling orients the magnetically driven rotor”), thereby “providing
contact-free rotation” (“is spaced apart from the surrounding rotor housing™),

(Ex.1006, 4; Ex.1003, q511), which Figure 2 illustrates (black arrow) allows for the

“blood flowing in the gap”:

Outlet Port

Housing

Motor

Impeller

Position Sensor

Inlet Port

NN

Ferrite Stainless Steel
Permanent Magnet

Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 4514. Indeed, the Akamatsu-1999 “magnetic suspension

system” reported “excellent hydrodynamic performance with a low rate of
hemolysis” (“spaced apart...by the blood flowing”). Ex.1006, 6.

Accordingly, Akamatsu-1999 discloses that “the magneto coupling orients the

magnetically driven rotfor (“impeller”) so that, in response to rotation of the
94
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magnetically driven rotor, the magnetically driven rotor is spaced apart from the
surrounding rotor housing (“housing’) by the blood flowing in the gap and to the
blood outflow port (“outlet port”).” Ex.1003, §515.

xiv. [IM]

Akamatsu-1999 teaches or suggests a controller (worn externally in Figure

1) (““an external control unit”) so that “[t]he pump was operated at a fixed rotational

speed” (regulate operation...to thereby magnetically drive the rotation”) (Ex.1006,

4; Ex.1003, 9517):

Fig. 1. Schematic illustration of the Terumo Implantable Left Ven-
tricular Assist System (T-ILVAS)
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Ex.1006, Fig. 1; Ex.1003, 9520.

Akamatsu-1999 discusses a “next phase” “Model III pump” with “an

implantable controller and a transcutaneous energy/information transfer system.”

Ex.1006, 3. “The Model II pump,” however, which was the focus of the studies

described in Akamatsu-1999, “was percutaneously driven” by “a single electric
wire” with “intra-housing connectors” (“connectable”) between the “motor” to a

controller:

196 ml ¢ 82 mm s
400 g
A
=
| 8
Intra-housing =
conneclors i
electric : = 3
terminal i @ 64 mm

Fig. 3. Implantable Model II MSCP with intrahousing connectors

Ex.1006, Fig. 3, 4-5; Ex.1003, q519.

Accordingly, Akamatsu-1999 teaches or suggests “an external control unit

(“controller”) configured to regulate operation of the

(motor’s “permanent magnet”), the external control unit connectable to the heart
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assist pump device (“centrifugal pump”) for controlling the second magnetic device
to thereby magnetically drive the rotation of the magnetically driven rotor
(“impeller”) via the magneto coupling with the first magnetic device (impeller’s
“permanent magnet”).” Ex.1003, 521.

2. Claims 2 and 3
i. /2]

Akamatsu-1999 discloses in Figure 5 that its “impeller” has blades or edges,

which Mr. Crosby explains are guide surfaces (Ex.1003, 99525):
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Ex.1006, Fig. 5. By virtue of being “a centrifugal pump,” the rotor and guide surfaces
produce centrifugal flow components. Ex.1006, 3; Ex.1003, 4526.

Accordingly, Akamatsu-1999 discloses that “the magnetically driven rotor

(“impeller”) comprises guide surfaces to produce centrifugal flow components”

Ex.1003, 9527.
ii. /3]
As demonstrated in [1F], the “impeller” and its “permanent magnet” are

“rigidly coupled,” and thus Akamatsu-1999 discloses “the first magnetic device

(“permanent magnet”) rotates together with the magnetically driven rotor
(“impeller”) relative to the (“housing™).” Ex.1003, 4530.

3. Claim 10

As demonstrated in [1E], the “impeller” and its “permanent magnet” are

“rigidly coupled,” and thus Akamatsu-1999 discloses “the magnetically driven rotor

(“impeller”) is positioned axially side-by-side with the first magnetic device
(“permanent magnet”) and rotates together with the first magnetic device within the
(“housing™)” (Ex.1003, 9537). The impeller and the

permanent magnet being positioned axially side-by-side is shown in Figure 2:
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Fig. 2. Schematic cross section of the MSCP

Ex.1006, Fig. 2; Ex.1003, 9539.

4. Claim 11

Akamatsu-1999 discloses that “[t]he electric current of the electromagnet is

controlled by using three position sensors [‘one or more sensors’].” Ex.1006, 3-4.
Mr. Crosby explains that these “sensors” “deliver feedback signals” to the
“controller,” which provides the “electric current.” Ex.1006, 4; Ex.1003, 9542.

Accordingly, Akamatsu-1999 teaches or suggests “one or more sensors that

deliver feedback signals to the external control unit (“controller”).” Ex.1003, 9543.
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5. Claim 14
As demonstrated in [1M], Akamatsu-1999 discloses a to
regulate the * ”” so that “[t]he pump was operated at a fixed rotational speed”

(“a fixed control value). Ex.1006, 3-4; Ex.1003, 9546.

Accordingly, Akamatsu-1999 discloses that “the

(“controller”) is configured to regulate operation of the
(motor’s “permanent magnet”) based on a fixed control value.” Ex.1003, 4548.

6. Claim 17

In Parallel Litigation, PO asserts that a pump device with an inflow cannula

is a catheter device. Assuming that interpretation, because Akamatsu-1999’s

9% ¢ey

centrifugal pump comprises “an inlet port” “inserted into the left ventricle”
(Ex.1006, 4), it ““is a catheter device.” Ex.1003, 9552.

D. Ground 4: Schima and Akamatsu-1999 Render Obvious the
Challenged Claims

1. Claim1
i. [1PRE]
Schima discloses a “a rotary pump for moving blood [“assisting the blood
circulation’].” Ex.1005, [0001]; Ex.1003, 9555.
Schima does not expressly state where its pump is placed, but as Mr. Crosby

explains infra §VIIL.D.7, it would have been obvious that Schima’s pump is “for

assisting ... a heart.” Ex.1003, 4556 (citing Ex.1005, [0004]-[0009]).
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Accordingly, Schima teaches or suggests “a system for assisting the blood

circulation of a heart.” Ex.1003, 4557.
ii. [14]

Schima teaches or suggests that its “pump” has an “inlet 13” (“an inflow tube

defining a blood inflow path”) (Ex.1005, [0012]):
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Ex.1005, Fig. 2; Ex.1003, 9560.

Mr. Crosby explains that Schima suggests that its pump is an LVAD designed

to be “deliverable to a heart’ such that Schima’s inlet tube 13 (“inflow tube™) is

inserted into a ventricle of the heart” “defining a blood inflow path.” Ex.1003, 4561.
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However, to the extent one asserts that Schima’s “rotary pump for moving blood” is
not deliverable to the heart by inserting the inlet 13 into a ventricle of a heart defining
a blood inflow path, Mr. Crosby explains that it would have been obvious to a
POSITA to implant Schima’s device in the configuration described by Akamatsu-
1999 (i.e., “an inflow tube defining a blood inflow path”), at least because Schima’s
pump is designed to solve the same problem as Akamatsu’s pump. Ex.1003, 4569;
see also Ex.1005, [0001]-[0004] (explaining problems).

In the Schima/Akamatsu combination, Schima’s pump is “deliverable...to the

heart” so that its inlet 13 1s inserted into the left ventricle “defining a blood inflow

path’ as taught by Akamatsu-1999 (Ex.1006, 4) and illustrated:
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Fig. 1. Schematic illustration of the Terumo Implantable Left Ven-
tricular Assist System (T-ILVAS)

Ex.1006, Fig. 1; Ex.1003, 9570.
A POSITA would have been motivated to implant Schima’s inlet 13 according

to Akamatsu-1999’s teaching, because the teachings are complimentary—Schima

focuses on pump design alone, while Akamatsu-1999 focuses on pump design,

control, and implantation. Ex.1003, 4570. A POSITA would have been motivated to

use Schima’s advantageous pump design while using Akamatsu-1999’s teachings as
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to pump implantation (insertion into the left ventricle to define a blood inflow path)
with a reasonable expectation of success, as detailed below. Infra §VIIL.D.7.

Accordingly, Schima, or Schima/Akamatsu-1999, renders obvious “a heart

assist pump device (“pump”) deliverable to the heart and comprising: an inflow
tube (“inlet 13”) defining a blood inflow path” Ex.1003, 4572.
iii. [/IB]
Schima discloses that its “pump” includes a “rotor 1” which “holds rotor
magnets 6 that preferably transfer rotation energy” (“magnetically driven rotor”)

(Ex.1005, [0012]; Ex.1003, §574):
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Ex.1005, Fig. 2; Ex.1003, 94574-575.
Schima further discloses that its rotor is “axially” aligned with “inlet 13”
(“the magnetically driven rotor axially aligned with the inflow tube”) so that the

29 <6

“flow [from the inflow tube]” is “preferably axially against” “the pump housing”
which “serves to center the rotor.” Ex.1005, [0012]; Ex.1003, q577. Figure 2

illustrates the axial alignment of the rotor and inlet 13:
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Ex.1005, Fig. 2; Ex.1003, 4578.
Accordingly, Schima teaches or suggests that “the magnetically driven rotor
(“rotor 17) axially aligned with the inflow tube (“inlet 13).” Ex.1003, 580.

iv. [IC]

Schima discloses that its “rotor 1 rotates in a ” (“being
rotatable within a surrounding rotor housing”) and “distributes the incoming liquid”

(“to act upon blood flowing from the inflow tube) (Ex.1005, [0012]):
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Ex.1005, Fig. 2; Fig. 1; Ex.1003, 9584.

Indeed, Schima describes that its “contact-free journaling and stabilizing of
the rotor in the housing” is achieved by “act/ing] upon the blood” to “produce
centrifugal flow components.” Ex.1005, [0012]. Ex.1003, 9582.

Accordingly, Schima teaches or suggests that the magnetically driven rotor is

“rotatable within (“pump housing 30™) fo act upon
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blood flowing from the inflow tube (“inlet 13”) toward the magnetically driven rotor
(“rotor 17).” Ex.1003, 9[585.

v. [ID]

Schima discloses that “rotor 1 rotates in a pump housing” and that there is
“axial...stabilizing of the rotor,” and as Figure 2 illustrates the rotation is around the

axis of the pump (“being rotatable about a central axis’) (Ex.1005, [0012]):
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Ex.1005, Fig. 2; Ex.1003, q9587-588. Further, because Schima is a “centrifugal
blood pump[],” the rotor is by definition “rotatable about a central axis.” Ex.1003,
91590.

Accordingly, Schima teaches or suggests “the magnetically driven rotor
(“rotor 17°) being rotatable about a central axis.” Ex.1003, 4591.

vi. [IE]

Schima discloses that “[t]he rotor holds [‘being rigidly coupled to’] rotor
magnets 6 [‘a first magnetic device’] that preferably transfer rotation energy.”
Ex.1005, [0012]; Ex.1003, 9594. Figure 2 illustrates the rigid coupling between the

rotor magnets 6 and the rotor:
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Ex.1005, Fig. 2; Fig. 1; Ex.1003, 9595.
Figure 7 shows a side view of the rotor magnets 6, which can be “formed by

a continuous magnetic ring”:
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Ex.1005, [0012], Fig. 7; Ex.1003, 9596.

Accordingly, Schima teaches or suggests the magnetically driven rotor
(“rotor 17) “being rigidly coupled to a first magnetic device (“rotor magnets 6).”
Ex.1003, 9597.

vii. [IF]

(195

Schima discloses that “rotor magnets 6” “rotate[] in a ” (“is

located within the surrounding rotor housing”)” (Ex.1005, [0012]; Ex.1003, 4599):
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Ex.1005, Fig. 2; Ex.1003, 9602.
Accordingly, Schima teaches or suggests that the first magnetic device

(“rotor magnets 6”) “is located within the (“pump

housing 30”).” Ex.1003, 9603.
viii. [1G]
Schima discloses that the “rotor” is able to rotate by “contact-free journaling”

[“entirely spaced apart ... by a gap’] from the “ ”” during rotation.

Ex.1005, [0011]-[0012]; Ex.1003, 94605. Figure 2 illustrates that the rotor holding
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rotor magnets 6 is entirely spaced apart from the by a gap during
rotation:
o dl
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Ex.1005, Fig. 2. Ex.1003, 608.

Accordingly, Schima discloses that “both the magnetically driven rotor

(“rotor 17) and first magnetic device (“rotor magnets 6) are entirely spaced apart

from the

(“pump housing 30”) by a gap (“‘contact-free

journaling”) during rotation of the magnetically driven rotor.” Ex.1003, 9609.

113

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1
ix. [IH]

Schima discloses that the pump’s rotor can be driven by “an electric motor 26
which drives a rotating disk 24 with [‘a magnetic drive system
comprising a second magnetic device’] by means of a shaft 25.” Ex.1005, [0013];
Ex.1003, q611. Further, Schima discloses that this “rotating disk 24 with

” has an “axial offset [that] ensures an axial component for the magnetic force”

(“axially aligned”) that journals the rotor (Ex.1005, [0013]):

L
d Central Axis I
a—

14

Ex.1005, Fig. 2. Ex.1003, q9611, 614.
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Accordingly, Schima teaches or suggests that “a magnetic drive system
comprising: (“magnets 10”) axially aligned with the

central axis of the magnetically driven rotor (“rotor 1) ” Ex.1003, 4615.

x. [l
Schima discloses that the “ > are spaced apart from the “rotor”
such that a wall of the * ” (“surrounding rotor housing”) is positioned

between them (Ex.1005, [0010]; Ex.1003, 4617), as shown in Figure 2:
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Ex.1005, Fig. 2. Ex.1003, 1620.
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Accordingly, Schima discloses that the is “spaced

apart from the magnetically driven rotor (“rotor 17) such that a wall of the

(“housing 30”) is positioned between the magnetically

driven rotor (“rotor 1) and the (“magnets 10”).” Ex.1003,
q621.

xi. [1J]

2

Schima discloses that are positioned to “ensure[] an axial
component for the magnetic force” and “transfer rotation energy” (“positioned
axially...to provide magneto coupling...to drive rotation”) to the “rotor magnets 6
of the “rotor.” Ex.1005, [0012]-[0013]; see also claim 9 (claiming a “magnetic
drive”); Ex.1003, 9626. Schima further discloses that “[a]s shown in FIG. 2, the drive
[‘magneto coupling...to drive rotation’] can...be an electric motor 26 which drives
a rotating disk 24 with .7 Ex.1005, [0013]. Figure 2 also shows that the
« ” with rotating disk 24 are positioned axially closer to the rotor

magnets 6 than to the rotor 1 so as to magnetically drive rotation via a “magneto

coupling:”
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Ex.1005, Fig. 2, [0013]; Ex.1003, 9627.

Schima also discloses “magneto coupling” under PO’s apparent construction.
See §VI.A. Instead of using “an electric motor 26 which drives a rotating disk 24
with magnets 10,” discussed above; “the drive can also” “work as shown in FIG. 1
with a [alternative second magnetic device]...creating a rotating magnetic

field” that “causes the coupling force [to ‘provide magneto coupling...to drive

rotation’]” “with rotor magnets 6.” Ex.1005, [0012]. Ex.1003, 4629.

117

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

Under any reasonable interpretation, Schima teaches or suggests a
(“magnets 10” or “stator 12”) is “positioned axially closer to the
first magnetic device (“rotor magnets 6) than to the magnetically driven rotor
(“rotor 17) so as to provide a magneto coupling (“transfer rotation energy”) with the
first magnetic device (“rotor magnets 6) to drive rotation of the magnetically
driven rotor.” Ex.1003, 99630-631.

xii. [IK]

Schima discloses “[a] spiral-shaped outlet passage 20...to an outlet 14” (“a
blood outflow port”). Ex.1005, [0012]. Given its “spiral shape,” the “outlet 14” is
“positioned radially adjacent the” rotor. Ex.1003, 9633. Figure 2 illustrates that
“outlet 14” allows the “flow of the liquid” (“blood driven by the magnetically driven
rotor”) to exit the “ ” in a direction substantially perpendicular from

“inlet 13’:
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Ex.1005, Fig. 2; Ex.1003, 9635.
Accordingly, Schima teaches or suggests that “blood outflow port (“outlet
14”) positioned radially adjacent the magnetically driven rotor (“rotor 17) such that
blood driven by the magnetically driven rotor is configured to exit the
(“pump housing 30) in a direction substantially perpendicular from
the blood inflow path (“inlet 13”) and the central axis of the magnetically driven
rotor.” Ex.1003, 9636.
xiii. [IL]
As demonstrated in [1J], Schima teaches or suggests that *
” “drive rotation of” the “rotor” by “a magneto coupling” with “rotor
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magnets 6.” Schima further teaches or suggests that this rotation (“in response to
rotation of the magnetically driven rotor”) “is used to journal the rotor” (“magneto
coupling orients the magnetically driven rotor”) by “produc[ing] centrifugal flow
components 3 and flow components 5 (“by the blood flowing in the gap) which
are produced “mainly for contact-free journaling and stabilizing of the rotor in the

” (“the magnetically driven rotor is spaced apart from the surrounding rotor
housing”). Ex.1005, [0010]-[0013]; Ex.1003, 9640. Figure 2 illustrates the
“centering of the...rotor ...by the flow components 5 directed against the housing”

(“by the blood flowing in the gap”):

Ex.1005, Fig. 2; Ex.1003, 9642.
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Accordingly, Schima teaches or suggests that “the magneto coupling orients
the magnetically driven rotor (“rotor 1) so that, in response to rotation of the
magnetically driven rotor, the magnetically driven rotor is spaced apart from the

(“pump housing 30”) by the blood flowing (“centrifugal
flow components 3 and 5”) in the gap and to the blood outflow port (“outlet 14).”
Ex.1003, 9643.

xiv. [IM]

Schima does not expressly disclose this element, however “an external control
unit configured to regulate operation” of Schima’s pump would have been obvious

in view of Akamatsu-1999. Ex.1003, 9644.

As described above in Ground 3, Akamatsu-1999 expressly discloses this

limitation—Figure 1 of Akamatsu-1999 illustrates the connection of the external

control unit ( ) to the centrifugal pump (blue):
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Fig. 1. Schematic illustration of the Terumo Implantable Left Ven-
tricular Assist System (T-ILVAS)

Supra §VIII.C.1.xiv; Ex.1006, 3-4; Ex.1003, 4645.

As detailed below (infra §VIIL.D.7), in the combination, Akamatsu-1999’s

“controller” would be “configured to regulate operation” of Schima’s “electric
motor 26 which drives...magnets 10 (or “stator 12”) (“the second magnetic
device”).” Moreover, as Mr. Crosby explains, a POSITA would have found it

obvious to try because the location of a pump’s controller presented a finite number
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(i.e., two) options—a controller could be external or implanted (i.e., internal).
Ex.1003, Ex.1003, 9645.

Accordingly, Schima/Akamatsu-1999 renders obvious “an

(“controller”) configured to regulate operation of the )
the connectable to the heart assist pump device (“pump”) for
controlling the (“magnets 10” or “stator 12) to thereby
magnetically drive the rotation of the magnetically driven rotor (“rotor 1) assembly

b

via the magneto coupling with the first magnetic device (“rotor magnets 6”).
Ex.1003, 9646

2. Claims 2 and 3

i 2

Schima further discloses that “[t]he rotor 1 has as flow surfaces 2 and 4
vanes” (“guide surfaces”) “that produce centrifugal flow components 3 and flow
components 5 directed against the housing” (“produce centrifugal flow
components’). Ex.1005, [0012], [0010], Claim 1; Ex.1003, 650.

As Mr. Crosby explains, a POSITA would understand the “flow surfaces 2 and
4 vanes” are “guide surfaces” as recited in Claim 2, that “produce centrifugal flow
components 3 and flow components 5 directed against the housing.” Ex.1005,
[0012]. Ex.1003, 9651. Figure 2 illustrates the centrifugal flow components 3 and 5
(red) produced in response to the rotation of the rotor and directed against the
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so as to create a “contact free journaling and stabilizing of the rotor in the

housing™:
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Ex.1005, Fig. 2, [0012]; Ex.1003, 9652.

Accordingly, Schima teaches or suggests that “the magnetically driven rotor
comprises guide surfaces to produce centrifugal flow components (‘“‘centrifugal flow
components 3”).” Ex.1003, 9653.

i. /3]
For the reasons discussed in [1E], that the “rotor” and its “rotor magnets”

are “rigidly coupled,” Schima teaches or suggests that “the first magnetic device

124

Petition for Inter Partes Review of U.S. Patent No. 11,351,357



IPR2025-00112 Paper No. 1

(“rotor magnets 6”) rotates together with the magnetically driven rotor (“rotor 1)

relative to the (“pump housing 30”).” Ex.1003, 656.
3. Claim 10
As demonstrated in [1M], Schima discloses ‘“contact-free” (“by a gap”)
“journaling and stabilizing of the rotor in the ,” which discloses this

limitation. Ex.1005, [0010]; Ex.1003, 9660. The rotor and the rotor magnets 6

being positioned axially side-by-side is shown in Figure 2:
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Ex.1005, Fig. 2; see also Fig. 1. Ex.1003, 4661.
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Accordingly, Schima/Akamatsu-1999 renders obvious that “the magnetically

driven rotor (“rotor 17) is positioned axially side-by-side with the first magnetic
device (“rotor magnets 6) and rotates together with the first magnetic device within
the (“pump housing 30”).” Ex.1003, 9663.

4. Claim 11

As explained for [1M], it would have been obvious to combine Schima’s

pump with Akamatsu-1999’s ,...to regulate operation of the

. As demonstrated in Ground 3, Akamatsu-1999 discloses a

and “position sensors” (“one or more sensors’) that “deliver feedback
signals” to the “ .7 Ex.1006, 3-4; Ex.1003, 44667-668.

For the same reasons discussed in [1M] and Ground 3_Schima/Akamatsu-

1999 renders obvious “one or more sensors that deliver feedback signals to the

(“controller”).” Ex.1003, 4669.

5. Claim 14

As explained in [1M], it would have been obvious to combine Schima’s pump

with Akamatsu-1999’s ,...to regulate operation of the

. As demonstrated in Ground 3, Akamatsu-1999 discloses a

to regulate the “ ” so that “[t]he pump was operated at a fixed
rotational speed” (“a fixed control value”). Ex.1006, 3-4; Ex.1003, 99672-673.
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Accordingly, Schima/Akamatsu-1999 renders obvious that “the

(“controller”) is configured to regulate operation of the
(“magnets 107; “stator 12”) based on a fixed control value.”
Ex.1003, 9674.

6. Claim 17

In Parallel Litigation, PO asserts that a pump device with an inflow cannula
“is a catheter device.” Assuming that interpretation, as explained in [1A], because
Schima’s pump comprises an “inlet port,” it “is a catheter device.” Ex.1003, 99678-
679.

7. Motivation to Combine Schima with Akamatsu-1999

It would have been obvious to control (using an “an external control unit”)
and implant (“inflow tube defining a blood inflow path”) Schima’s pump in the

configuration described by Akamatsu-1999. Ex.1003, §X.D.7.

In the Schima/Akamatsu-1999 combination, an external controller would

regulate operation of Schima’s “motor 26 which drives...magnets 10,” as taught by

Akamatsu-1999. Ex.1003, §X.D.7.b. For implantation of the Schima/Akamatsu-

1999 combination, Schima’s “inlet 13 would be inserted into the left ventricle to

“defin[e] a blood inflow path” as taught by Akamatsu-1999. Ex.1003, §X.D.7.a.

Akamatsu-1999 and Schima are analogous art to the 357 Patent for several

reasons. First, Akamatsu-1999 and Schima are directed toward the same field of
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endeavor—*‘to assist the performance of a heart with...a rotary pump and driven via
magneto coupling.” Ex.1001, Abstract; 3:51-52; Ex.1006, 3; Ex.1008, [0001].

Ex.1003, 99682, 692. Second, Akamatsu-1999 and Schima are reasonably pertinent

to a problem described by the 357 Patent: reducing mechanical stress on the blood
during pumping. Ex.1001, 2:27-32; Ex.1006, 8; Ex.1005, [0002], [0009]. Ex.1003,
919683, 692.

The Schima/Akamatsu-1999 combination would have been an arrangement

of old elements (inlet tube; and external controller) with each performing the same
function it has been known to perform (allowing blood to flow from the ventricle to
the pump; and allowing a user to regulate operation) and yielding no more than one
would expect from such an arrangement (blood flowing from the ventricle to the

pump; and user control of a pump) as Akamatsu-1999, Bourque-2001, and

Wampler-169 all demonstrate. Ex.1005, [0012]; Ex.1006, 4; Ex.1007, 401-402;

Ex.1008 [0072]-[0075]; Ex.1003, 99684-686 (discussing implantation), 693-698
(discussing controller).
A POSITA would have been motivated to control and implant Schima’s pump

according to Akamatsu-1999’s teaching, because the teachings are complimentary—

Schima focuses on pump design alone, while Akamatsu-1999 focuses on pump

design, control, and implantation. Ex.1003, 9688. Schima is silent as to pump

implantation and control. Ex.1003, 9690. Thus, a POSITA would have been
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motivated to use Schima’s advantageous pump design while using Akamatsu-1999’s

teachings as to pump control (regulating operation via external controller) and
implantation (inserted into the left ventricle to define a blood inflow path). Ex.1003,
1699.

Further, a POSITA would have had a reasonable expectation of success that

Schima’s pump would be controlled and implanted according to Akamatsu-1999’s

teachings. External controllers were commonly employed to regulate operation of
LVADs. Ex.1003, 99699-700; Ex.1008, [0072]; Ex.1007, 401, 403. LVADs were
routinely delivered to the heart by inserting an inflow tube into the left ventricle
defining a blood inflow path. Ex.1003, 9689; Ex.1008, [0075]; Ex.1007, 401-402;
Ex.10006, 4.

IX. BOARD DISCRETION
A.  35U.S.C. §325(d)

Denial under §325(d) is not warranted. The challenges presented in this
Petition are not cumulative or redundant to the prosecution of the 357 Patent as

Wampler-169, Bourque-2001 (or the Bourque-2001/ Wampler-169 combination),
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Akamatsu-1999, Schima® (or the Schima/Akamatsu-1999 combination), were not

cited or considered by the Examiner during prosecution of the 357 Patent. The
Examiner also did not have Mr. Crosby’s detailed expert testimony and the evidence
of record.

B. 35U.S.C.§314(a)

Stay: Factor 1 is neutral or weighs against discretionary denial because
Petitioner intends to request a stay after filing.

Trial: Factor 2 weighs against discretionary denial because there is no trial
date. The most recent statistics’ on median time-to-trial for civil actions in NDIL
was 53.7 months. Trial can be expected in approximately July 2028, about two years
after a FWD.

Investment: Factor 3 weighs against discretionary denial because the
Parallel Litigation is in its early stages of discovery and the parties’ investment has

been relatively minimal.

8 A German-language version of Schima was cited in an IDS by the applicant during
prosecution of the 357 Patent but was not relied on by the Examiner.
? https://www.uscourts.gov/statistics/table/na/federal-court-management-
statistics/2024/06/30-3.
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Overlapping Issues and Parties: Factors 4 and 5 are neutral for
discretionary denial because the issues and parties are the same here as in the Parallel
Litigation.

Other Considerations: Factor 6 weighs against discretionary denial. The
merits of this petition are particularly compelling—the prior art is robust in this field,
and each primary reference has strikingly similar disclosures to that of the 357
Patent, is directed at the same problem, and proposes the same solutions as the 357
Patent using nearly identical architecture.

X. CONCLUSION

Claims 1-3, 10-11, 14, and 17 of the 357 Patent are unpatentable for the

reasons demonstrated above.
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I caused to be served a true and correct copy of the foregoing and any

accompanying exhibits by priority mail on the following:

BARNES & THORNBURG LLP
Joshua P. Larsen

225 South Sixth Street, Suite 2800
Minneapolis, MN 55402-4662

Ronald E. Cahill
One Marina Park Drive, Suite 1530
Boston, MA 02210

Mark A. Hagedorn
One North Wacker Drive, Suite 4400
Chicago, Illinois 60606

Miracor Medical SA
Rue de Bruxelles 174, E40 Business Park, 4340
Awans, Belgium

Dated: November 26, 2024 Respectfully Submitted,

/Scott M. Border/

Scott M. Border
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