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(57) Abstract: Devices for removing clot material from a blood vessel lumen and associated systems and methods are disclosed herein.

A clot retrieving device may include, for example, an elongated shaft,
elongated shatt proximal of the capture structure. The connector may in

a capture structure, a cover, and a connector coupled to the
clude an inner band and an outer band, wherein (a) the inner

band at least partially surrounds a portion of the distal zone of the elongated shaft, (b) the outer band at least partially surrounds the
inner band, and (c) the first portion of the cover is secured between the inner band and the outer band.
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RETRIEVAL OF MATERIAL FROM VESSEL LUMENS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to and the benefit of U.S. Patent Application
No. 15/594,410, filed May 12, 2017, U.S. Patent Application No. 15/594,437, filed May 12, 2017,
U.S. Patent Application No. 15/594,449, filed May 12,2017, U.S. Patent Application No. 15/594,462,
filed May 12, 2017, and U.S. Patent Application No. 15/594,480, filed May 12, 2017, all of which

are incorporated by reference herein in their entireties.

TECHNICAL FIELD

[0002] The present technology relates generally to devices and methods for removing
obstructions from body lumens. Some embodiments of the present technology relate to devices and

methods for removing clot material from blood vessels.

BACKGROUND

[0003] Many medical procedures use medical device(s) to remove an obstruction (such as clot
material) from a body lumen, vessel, or other organ. An inherent risk in such procedures is that
mobilizing or otherwise disturbing the obstruction can potentially create further harm if the
obstruction or a fragment thereof dislodges from the retrieval device. If all or a portion of the
obstruction breaks free from the device and flows downstream, it is highly likely that the free material
will become trapped in smaller and more tortuous anatomy. In many cases, the physician will no
longer be able to use the same retrieval device to again remove the obstruction because the device

may be too large and/or immobile to move the device to the site of the new obstruction.

[0004] Even in successful procedures, a physician must be cautious to prevent the walls of the
vessel or body lumen from imparting undesired forces to shear or dislodge the obstruction as it passes
through the vasculature during removal. These forces have the potential of fragmenting the
obstruction. In some cases, the obstruction can simply break free from the retrieval device and can

lodge in a new area causing more concern than the original blockage.
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[0005] Procedures for treating ischemic stroke by restoring flow within the cerebral vasculature
are subject to the above concerns. The brain relies on its arteries and veins to supply oxygenated
blood from the heart and lungs and to remove carbon dioxide and cellular waste from brain tissue.
Blockages that interfere with this blood supply eventually cause the brain tissue to stop functioning.
If the disruption in blood occurs for a sufficient amount of time, the continued lack of nutrients and
oxygen causes irreversible cell death (infarction). Accordingly, it is desirable to provide immediate
medical treatment of an ischemic stroke. To access the cerebral vasculature, a physician typically
advances a catheter from a remote part of the body (typically a leg) through the abdominal vasculature
and into the cerebral region of the vasculature. Once within the cerebral vasculature, the physician
deploys a device for retrieval of the obstruction causing the blockage. Concerns about dislodged
obstructions or the migration of dislodged fragments increases the duration of the procedure at time
when restoration of blood flow is paramount. Furthermore, a physician might be unaware of one or
more fragments that dislodge from the initial obstruction and cause blockage of smaller more distal

vessels.

[0006] Many physicians currently perform thrombectomies (i.e. clot removal) with stents to
resolve ischemic stroke. Typically, the physician deploys a stent into the clot in an attempt to push
the clot to the side of the vessel and re-establish blood flow. Tissue plasminogen activator ("tPA") is
often injected into the bloodstream through an intravenous line to break down a clot. However, it
takes time for the tPA to reach the clot because the tPA must travel through the vasculature and only
begins to break up the clot once it reaches the clot material. tPA is also often administered to
supplement the effectiveness of the stent. Yet, if attempts at clot dissolution are ineffective or
incomplete, the physician can attempt to remove the stent while it is expanded against or enmeshed
within the clot. In doing so, the physician must effectively drag the clot through the vasculature, in a
proximal direction, into a guide catheter located within vessels in the patients neck (typically the
carotid artery). While this procedure has been shown to be effective in the clinic and easy for the

physician to perform, there remain some distinct disadvantages using this approach.

[0007] For example, one disadvantage is that the stent may not sufficiently retain the clot as it
pulls the clot to the catheter. In such a case, some or all of the clot might remain the vasculature.

Another risk is that as the stent mobilizes the clot from the original blockage site, the clot might not
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adhere to the stent as the stent is withdrawn toward the catheter. This is a particular risk when passing
through bifurcations and tortuous anatomy. Furthermore, blood flow can carry the clot (or fragments
of the clot) into a branching vessel at a bifurcation. If the clot is successfully brought to the end of
the guide catheter in the carotid artery, yet another risk is that the clot may be "stripped" or "sheared"
from the stent as the stent enters the guide catheter. Regardless, simply dragging an expanded stent
(either fully or partially expanded) can result in undesired trauma to the vessel. In most cases, since
the stent is oversized compared to the vessel, dragging a fixed metallic (or other) structure can pull
the arteries and/or strip the cellular lining from the vessel, causing further trauma such as a
hemorrhagic stroke (leakage of blood from a cerebral vessel). Also, the stent can become lodged on

plaque on the vessel walls resulting in further vascular damage.

[0008] In view of the above, there remains a need for improved devices and methods that can

remove occlusions from body lumens and/or vessels.

SUMMARY

[0009] At least some of the embodiments disclosed herein are devices, systems, and methods for
retrieving clot material from a blood vessel lumen. For example, some embodiments are directed to
a clot retrieving device that includes an elongated shaft configured to be intravascularly positioned at
or adjacent clot material within a blood vessel lumen, and a retrieval assembly coupled to a distal
region of the elongated shaft. The retrieval assembly may include a flexible cover and a capture
structure. The retrieval assembly may be deployed within the blood vessel lumen at or near the clot
material such that the capture structure engages or otherwise becomes enmeshed with at least a portion
of the clot material and at least a portion of the cover presses outwardly against the blood vessel wall
proximal of the capture structure. Pulling the elongated shaft proximally everts the cover over the
capture structure such that the cover at least partially ensheaths the capture structure and associated
clot material. The retrieval assembly can then be withdrawn to remove the clot retrieval device and

associated clot material from the patient.

[0010] In at least some embodiments of the present technology, the retrieval assembly may be
coupled to the elongated shaft via a connection assembly. In some embodiments, the connection

assembly may include a connector comprising an inner band and an outer band. The inner band may
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at least partially surround a portion of the distal zone of the elongated shaft, and the outer band may
at least partially surround the inner band. In some embodiments, the first portion of the cover is

secured between the inner band and the outer band.

[0011] The subject technology is illustrated, for example, according to various aspects described
below. Various examples of aspects of the subject technology are described as numbered clauses (1,
2, 3, etc.) for convenience. These are provided as examples and do not limit the subject technology.
It is noted that any of the dependent clauses may be combined in any combination, and placed into a
respective independent clause, e.g., clause (1, 14, 27, etc.). The other clauses can be presented in a

similar manner.
[0012] 1. A clot retrieving device, comprising:
[0013] an elongated shaft having a distal region;

[0014] a capture structure having a proximal portion coupled to the distal region of the elongated

shaft and a distal portion having a distal terminus; and

[0015] a cover having a first portion coupled to the distal region of the elongated shaft and a
second portion extending from the first portion, the cover having a first configuration in which
the second portion of the cover extends proximally from the first portion, and the cover having
a second configuration in which the capture structure is at least partially ensheathed within
the first portion of the cover and the second portion of the cover extends distally from the first
portion, and in the second configuration the second portion has (a) a first region distal to a
distal terminus of the capture structure, the first region tapering radially inwardly in a distal
direction, and (b) a second region extending distally and radially outwardly from the first

region.

[0016] 2. The clot retrieving device of Clause 1 wherein, in the second configuration, the second
region of the second portion extends distally and circumferentially radially outwardly from the first

region.
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[0017] 3. Theclotretrieving device of Clause 1 or Clause 2 wherein, in the second configuration,

the second portion of the cover has a third region extending proximally from the second region.

[0018] 4. The clot retrieving device of Clause 3 wherein, in the second configuration, the second
portion of the cover has a fourth region that extends distally and radially outwardly from the third

region, wherein the third region and the fourth region meet at a proximal folded edge.

[0019] 5. The clot retrieving device of any one of Clauses 1-4 wherein, in the second
configuration, the first and second regions of the second portion together define a channel extending

therethrough.

[0020] 6. The clot retrieving device of Clause 5 wherein, in the second configuration, the first
portion of the cover defines an axially-extending cavity that is continuous with the channel of the

second portion.

[0021] 7. The clot retrieving device of Clause 5 or Clause 6 wherein a diameter of the channel
decreases in a distal direction along the first region and increases in a distal direction along the second

region.

[0022] 8. The clot retrieving device of any one of Clauses 1-7 wherein, when the cover is
unconstrained in the first configuration, the cross-sectional area at the second portion of the cover is

greater than the cross-sectional area at the first portion of the cover.

[0023] 9. The clot retrieving device of any one of Clauses 1-8 wherein the cover is a braid

comprising a plurality of interwoven filaments.

[0024] 10. The clot retrieving device of Clause 9 wherein at least some of the plurality of

filaments comprise a superelastic material.

[0025] 11. The clot retrieving device of Clause 9 wherein at least some of the plurality of
filaments are drawn-filled tube ("DFT") wires comprising a radiopaque core material surrounded by

a superelastic material.
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[0026] 12. The clot retrieving device of any one of Clauses 1-11 wherein the capture structure is

a stent.
[0027] 13. The clot retrieving device of Clause 12 wherein the stent is a cut tube.
[0028] 14. A clot retrieving device, comprising:

[0029] an elongated shaft having a distal region;

[0030] a capture structure having a proximal portion coupled to the distal region of the elongated

shaft and a distal portion having a distal terminus; and

[0031] a cover coupled to the distal region of the elongated shaft, the cover having a first portion
and a second portion extending from the first portion, wherein the cover has (a) a first
configuration in which the second portion of the cover extends proximally from the first
portion, and (b) a second configuration in which the capture structure is at least partially
ensheathed within the first portion of the cover and the second portion extends distally from

the first portion, and wherein, in the second configuration, the second portion has:

[0032] a neck portion distal to the capture structure, the neck portion having a cross-sectional

area that decreases then increases in a distal direction,

[0033] a broad portion that curves radially outwardly and proximally from a distal region of

the neck portion, and

[0034] a channel extending through the neck portion that terminates at an opening at a distal

face of the cover.

[0035] 15. The clot retrieving device of Clause 14 wherein, in the second configuration, the broad
portion of the second portion curves circumferentially radially outwardly and proximally from the

distal region of the neck portion.

[0036] 16. The clot retrieving device of Clause 14 or Clause 15 wherein, in the second

configuration, the second portion of the cover has an inverted portion that extends distally and radially
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outwardly from the broad portion, wherein the broad portion and the inverted portion meet at a curved

edge.

[0037] 17. The clot retrieving device of any one of Clauses 14—16 wherein, in the second
configuration, a length of the neck portion and a length of the broad portion define the distal face of

the cover.

[0038] 18. The clot retrieving device of any one of Clauses 14-17 wherein, in the second
configuration, the broad portion surrounds and is spaced apart from at least a portion of the length of

the neck portion.

[0039] 19. The clot retrieving device of any one of Clauses 14—18 wherein, in the second
configuration, a cross-sectional area of the broad portion is greater than the cross-sectional area of the

first portion of the cover.

[0040] 20. The clot retrieving device of any one of Clauses 14-19 wherein, when the cover is
unconstrained in the first configuration, the cross-sectional area at the second portion of the cover is

greater than the cross-sectional area at the first portion of the cover.

[0041] 21. The clot retrieving device of any one of Clauses 14-20 wherein in the second

configuration the cover is inverted relative to the first configuration.

[0042] 22. The clot retrieving device of any one of Clauses 14-21 wherein the cover is a braid

comprising a plurality of interwoven filaments.

[0043] 23. The clot retrieving device of Clause 22 wherein at least some of the plurality of

filaments comprise a superelastic material.

[0044] 24. The clot retrieving device of Clause 22 wherein at least some of the plurality of

filaments are DFT wires comprising a radiopaque core material surrounded by a superelastic material.

[0045] 25. The clot retrieving device of any one of Clauses 14-24 wherein the capture structure

is a stent.

[0046] 26. The clot retrieving device of Clause 25 wherein the stent is a cut tube.

-
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[0047] 27. A device for removing material from a vessel, comprising:

[0048] an elongated shaft configured to position and advance a capture structure and a cover

within the vessel,

[0049] the capture structure configured to interlock with a portion of the material, and the cover

configured to invert when advanced proximally and,

[0050] when inverted, a first portion of the cover is configured to ensheath the capture structure
and a second portion of the cover is configured to extend distally from the first portion, taper
radially inward from a distal terminus of the capture structure to a narrow portion, and then

curve radially outward from the narrow portion.

[0051] 28. The clot retrieving device of Clause 27 wherein, when inverted, the second portion of

the cover is configured to curve circumferentially radially outward from the narrow portion.

[0052] 29. The clot retrieving device of Clause 27 or Clause 28 wherein the device is configured

to be removed from the vessel and the inverted cover is configured to evert after removal.

[0053] 30. The clot retrieving device of Clause 29 wherein the device having the everted cover

is configured to be re-positioned within the vessel or positioned within a different vessel.

[0054] 31. A method for using a clot retrieval device to retrieve clot material from a blood vessel
of a patient, the clot retrieval device including a capture structure and a cover having a first portion

and a second portion, the method comprising:

[0055] expanding the clot retrieval device within the blood vessel lumen into a first configuration
such that the second portion of the cover extends proximally from the first portion of the cover

and the second portion of the cover contacts an interior surface of the vessel wall,

[0056] moving the capture structure proximally relative to the cover to transform the clot retrieval
device from the first configuration into a second configuration in which (a) the first portion of
the cover surrounds the capture structure, and (b) the second portion extends distally from the

first portion, the second portion tapering radially inward distal to a distal terminus of the
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capture structure to a narrow region, and then curves radially outwardly from the narrow

region to form a wide region; and

[0057] retaining at least a portion of the clot material within the cover and removing the clot
material and clot retrieval device from the patient with the clot retrieval device in the second

configuration.
[0058] 32. The method of Clause 31 wherein the wide region includes:

[0059] a first portion extending distally and radially outwardly from a distal terminus of the

narrow region, and

[0060] a second portion extending proximally from a distal terminus of the first portion of the

wide region.

[0061] 33. The method of Clause 32 wherein the wide region further includes a third portion
extending distally and radially outwardly from a distal terminus of the wide region, wherein the
second portion of the wide region and the third portion of the wide region meet at a proximal edge of

the wide region.

[0062] 34. The method of any one of Clauses 31-33 wherein the clot retrieval device is
constrained within a delivery sheath during delivery of the clot retrieval device to the clot material,
and wherein expanding the clot retrieval device includes withdrawing the delivery sheath proximally

beyond the cover.

[0063] 35. The method of any one of Clauses 31-34, further comprising inverting the first portion

of the cover while the second portion of the cover remains in contact with the vessel wall.

[0064] 36. The method of any one of Clauses 31-35 wherein, when the clot retrieval device is
positioned in the blood vessel in the first configuration, the second portion of the cover exerts a greater

radially outward force on the vessel wall than the first portion.

[0065] 37. The method of any one of Clauses 31-36 wherein expanding the clot retrieval device

includes expanding the capture structure distal of the clot material.
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[0066] 38. A device for retrieving clot material from a blood vessel, the device comprising:

[0067] an elongated member having a distal region configured to be intravascularly positioned at

or near the clot material within the blood vessel; and

[0068] a cover having a proximal portion, an intermediate portion, and a distal portion, the cover
slideably coupled to the distal region of the elongated member at a connector, the cover having
an inner layer and an outer layer continuous with the inner layer at the distal terminus of the
cover, wherein the proximal end portions of each of the inner layer and the outer layer are
fixed relative to one another at the connector, and wherein, at least when the cover is in an

expanded, relaxed state:

[0069] the inner layer has (a) a first cross-sectional dimension at the proximal portion of the cover,
(b) a distally increasing cross-sectional dimension along the intermediate portion of the cover,
and (c) a second cross-sectional dimension at the distal portion of the cover, wherein the

second cross-sectional dimension is greater than the first cross-sectional dimension, and

[0070] the outer layer has a cross-sectional dimension that is generally constant along the distal

portion and the intermediate portion of the cover.

[0071] 39. The device of Clause 38 wherein the cross-sectional dimension of the outer layer along
the distal and intermediate portions of the cover is greater than an inner diameter of the portion of the
blood vessel adjacent to the clot material such that, when the cover is expanded within the blood
vessel lumen, the outer layer exerts a radially outward force on the blood vessel wall along at least

the distal and intermediate portions of the cover.

[0072] 40. The device of Clause 38 or Clause 39 wherein, at least when the cover is in an
expanded, relaxed state, the outer layer along the proximal portion of the cover has a distal region
and a proximal region extending proximally from the distal region to the connector, and wherein (a)
the distal region has a generally constant cross-sectional dimension, and (b) a cross-sectional

dimension of the proximal region decreases in a proximal direction.

-10-
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[0073] 41. The device of Clause 40 wherein, at least when the cover is in an expanded, relaxed
state, the cross-sectional dimension of the distal region of the outer layer is substantially the same as

the cross-sectional dimension along the distal and intermediate portions of the cover.

[0074] 42. The device of any one of Clauses 38—41 wherein, at least when the cover is in an
expanded, relaxed state, the first cross-sectional dimension of the inner layer is generally constant

along the proximal portion of the cover.

[0075] 43. The device of any one of Clauses 38—42 wherein, at least when the cover is in an
expanded, relaxed state, the second cross-sectional dimension of the inner layer is generally constant

along the distal portion of the cover.

[0076] 44. The device of any one of Clauses 38—43 wherein, at least when the cover is in an

expanded, relaxed state:

[0077] the first cross-sectional dimension of the inner layer is generally constant along the

proximal portion of the cover, and

[0078] the second cross-sectional dimension of the inner layer is generally constant along the

distal portion of the cover.

[0079] 45. The device of any one of Clauses 38—44 wherein the distal terminus of the cover
defines an opening configured to receive a capture structure therethrough, and wherein the cover

includes a cavity extending proximally from the opening to the connector.

[0080] 46. The device of Clause 45 wherein the intermediate portion of the inner layer is convex

towards the cavity.

[0081] 47. The device of Clause 45 wherein the intermediate portion of the inner layer has a distal

region that is concave towards the cavity, and a proximal region that is convex towards the cavity.

[0082] 48. The device of any one of Clauses 38—47 wherein the distal terminus of the

cover is a folded edge.

-11-
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[0083] 49. The device of any one of Clauses 38—48 wherein the cover is an inverted
tubular braid.

[0084] 50. The device of any one of Clauses 38—-49 wherein the elongated member is a
solid wire.

[0085] 51. The device of any one of Clauses 38—50, wherein, when the capture structure is
received in the cover, a first portion of the inner layer is displaced radially outward to accommodate
the capture structure, and a second portion of the inner layer, located distal of the first portion, remains

collapsed radially inward to form at least a partial closure distal of the capture structure.
[0086] 52. A system for retrieving clot material from a blood vessel, the system comprising:

[0087] an elongated member having a distal region configured to be intravascularly positioned at

or near the clot material within the blood vessel;

[0088] a capture structure having a proximal portion coupled to the distal region of the elongated

member at a first connector; and

[0089] a cover coupled to the distal region of the elongated member at a second connector, the
second connector proximal of the first connector along the elongated member, wherein the
cover has a first portion extending proximally from the distal terminus, a second portion
extending proximally from first portion, and a third portion extending proximally from the

second portion to the second connector,

[0090] wherein the cover has an inner layer and an outer layer continuous with the inner layer at
the distal terminus of the cover, each of the inner layer and the outer layer having proximal
ends fixed at the second connector, and wherein, at least when the cover is in an expanded,

relaxed state:

[0091] the inner layer has a funnel-shaped region along the first portion of the cover and a

neck region extending along the second and third portions of the cover, and

-12-
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[0092] the outer layer has a generally cylindrical shape along the first and second portions of

the cover, and a decreasing cross-sectional dimension along the third portion of the cover.

[0093] 53. The system of Clause 52 wherein the funnel-shaped region of the cover has a distal

portion with a generally constant cross-sectional dimension and a tapered proximal portion.

[0094] 54. The system of Clause 52 or Clause 53 wherein, at least when the cover is in an
expanded, relaxed state, the distal terminus of the cover surrounds an opening configured to receive

the capture structure therethrough.

[0095] 55. The system of Clause 54 wherein the inner layer surrounds a cavity extending from

the opening to the third portion of the cover.

[0096] 56. The system of any one of Clauses 52—55 wherein, as the capture structure is moved
proximally along the neck region of the inner layer while the cover is expanded within the blood
vessel such that the outer layer contacts with the blood vessel wall, a distance between the inner layer

and the outer layer decreases along the portion of the cover axially aligned with the capture structure.
[0097] 57. The system of any one of Clauses 52—56 wherein the cover is an inverted tubular braid.

[0098] 58. The system of any one of Clauses 52—57 wherein the cover is a mesh and the capture

structure is a stent formed of a cut tube.

[0099] 59. The system of any one of Clauses 52-58, wherein, when the capture structure is
received in the cover, a first portion of the inner layer is displaced radially outward to accommodate
the capture structure, and a second portion of the inner layer, located distal of the first portion, remains

collapsed radially inward to form at least a partial closure distal of the capture structure.
[00100] 60. A system for retrieving clot material from a blood vessel, the system comprising:

[00101] an elongated member having a distal region configured to be intravascularly

positioned at or near the clot material within the blood vessel;

[00102] a capture structure having a proximal portion coupled to the distal region of the

elongated member; and

-13-
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[00103] a dual-layer cover coupled to the distal region of the elongated member at a location
proximal of the capture structure, wherein the cover has a radially expansile outer layer that
tends to self-expand toward an inner wall of the blood vessel, and an inner layer that tends to
collapse inward toward the elongated member such that the inner layer is spaced radially

inward from the outer layer; and

[00104] the cover being slidable on the elongated member so that the capture structure can be

received in the cover.

[00105] 61. The system of Clause 60, wherein, when the capture structure is received in the cover,
a first portion of the inner layer is displaced radially outward to accommodate the capture structure,
and a second portion of the inner layer, located distal of the first portion, remains collapsed radially

inward to form at least a partial closure distal of the capture structure.
[00106] 62. The system of Clause 60 or 61, wherein the cover has a closed proximal end.

[00107] 63. The system of any one of Clauses 60—62, wherein a distalmost portion of the inner

layer is not collapsed radially inward, so as to form an enlarged distal opening of the cover.

[00108] 64. The system of any one of Clauses 60—-63, wherein the distalmost portion of the inner

layer extends proximally in at least partial contact with a radially adjacent portion of the outer layer.

[00109] 65. The system of any one of Clauses 60—64, wherein at least the distal region of the

elongated member comprises a wire.

[00110] 66. The system of any one of Clauses 60—65, wherein at least the distal region of the

elongated member comprises a stent retriever.

[00111] 67. The system of any one of Clauses 60—66, wherein a distal terminus of the cover

is a folded edge.

[00112] 68. The system of any one of Clauses 60—-67, wherein the cover is an inverted tubular braid

and the capture structure is a stent formed of a cut tube.
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[00113] 69. The system of any of Clauses 60—-68, wherein the cover is coupled to the elongated
member at a connector, and wherein the cover has a proximal portion, an intermediate portion, and a

distal portion, and wherein, at least when the cover is in an expanded, relaxed state:

[00114] the inner layer has (a) a first cross-sectional dimension at the proximal portion of the
cover, (b) a distally increasing cross-sectional dimension along the intermediate portion of the
cover, and (¢) a second cross-sectional dimension at the distal portion of the cover, wherein

the second cross-sectional dimension is greater than the first cross-sectional dimension, and

[00115] the outer layer has a cross-sectional dimension that is generally constant along the

distal portion and the intermediate portion of the cover.
[00116] 70. A device for retrieving clot material from a blood vessel lumen, the device comprising:
[00117] an elongated shaft having a distal zone;

[00118] a capture structure having a proximal region coupled to the distal zone of the elongated

shaft;

[00119] a cover having a first portion coupled to the distal zone of the elongated shaft and a
free second portion, the cover having a first position in which the second portion extends
proximally from the first portion, and a second position inverted relative to the first position
in which the second portion extends distally from the first portion such that the cover at least

partially surrounds the capture structure; and

[00120] a connector coupled to the elongated shaft proximal of the capture structure, the
connector including an inner band and an outer band, wherein (a) the inner band at least
partially surrounds a portion of the distal zone of the elongated shaft, (b) the outer band at
least partially surrounds the inner band, and (¢) the first portion of the cover is secured between

the inner band and the outer band.

[00121] 71. The device of Clause 70 wherein the connector is coupled to the distal zone of the
elongated shaft by a crimp and/or a binding agent.
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[00122] 72. The device of Clause 70 wherein the connector is configured to move with respect to

the elongated shaft.

[00123] 73. The device of any one of Clauses 70—72 wherein the connector is a first connector and
the device further comprises a second connector at least partially surrounding the proximal region of
the capture structure, and wherein the inner band of the first connector has a first inner diameter and
the second connector has a second inner diameter greater than or equal to the first inner diameter of

the inner band.

[00124] 74. The device of any one of Clauses 70—73, wherein the connector is crimped to the first

portion of the cover.

[00125] 75. The device of any one of Clauses 72—74, further comprising a stop fixed to the

elongated shaft proximal of the connector.

[00126] 76. The device of Clause 75 wherein the stop includes a coil attached to the elongated
shaft.

[00127] 77. The device of any one of Clauses 70—76 wherein the connector is a first connector, the
device further comprising a second connector, wherein the second connector and the inner band

and/or the outer band are composed of a radiopaque material.

[00128] 78. The device of any one of Clauses 70—77 wherein the inner band and/or the outer band

are composed of a radiopaque material.

[00129] 79. The device of any one of Clauses 70—78 wherein the cover is composed of a plurality

of DFT wires, and at least a portion of the outer band comprises platinum.

[00130] 80. The device of any one of Clauses 70-79 wherein at least a portion of the cover

comprises a superelastic material.

[00131] 81. The device of any one of Clauses 70-80 wherein the inner and outer bands have

generally the same length.

-16-



WO 2018/209310 PCT/US2018/032440

[00132] 82. The device of any one of Clauses 70-81 wherein a distal terminus of the inner band
and a distal terminus of the outer band are at least generally aligned along a plane approximately

normal to the elongated shaft.

[00133] 83. The device of any one of Clauses 70—82 wherein a proximal terminus of the inner band
and a proximal terminus of the outer band are at least generally aligned along a plane approximately

normal to the elongated shaft.

[00134] 84. The device of any one of Clauses 70—83 wherein the cover includes a plurality of
interwoven wires, and a portion of the wires protrude proximally from a proximal terminus of the
outer band, and wherein the device further comprises a jacket over the proximal terminus of the outer

band and the protruding portion of the wires.

[00135] 85. The device of Clause 84 wherein the jacket further extends over a portion of the

elongated shaft proximal of the proximal terminus of the outer band.

[00136] 86. The device of any one of Clauses 70—85 wherein the inner band and the outer band
each include a proximal terminus, and the proximal terminus of the inner band extends proximally
beyond the proximal terminus of the outer band, the device further comprising a jacket over the
proximal terminus of the outer band and a portion of the inner band that extends proximal of the

proximal terminus of the outer band.

[00137] 87. The device of any one of Clauses 70—86 wherein the capture structure is a stent and

the cover is a braid.
[00138] 88. A device for retrieving clot material from a blood vessel lumen, the device comprising:
[00139] an interventional element having an elongated proximal region;

[00140] a manipulation member having a distal zone, wherein the proximal region of the

interventional element is coupled to the distal zone of the manipulation member;

[00141] a cover having a first portion coupled to the distal zone of the manipulation member

and a free second portion, the cover having a first position in which the second portion extends
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proximally from the first portion, and a second position inverted relative to the first position
in which the second portion extends distally from the first portion such that the cover at least

partially surrounds the interventional element;

[00142] an inner band proximal to the interventional element and at least partially surrounding

a portion of the distal zone of the manipulation member; and

[00143] an outer band at least partially surrounding the inner band, wherein the first portion of

the cover is secured between the inner band and the outer band.

[00144] 89. The device of Clause 88 wherein the inner band, the cover and the outer band are

coupled to the distal zone of the manipulation member by a crimp and/or a binding agent.

[00145] 90. The device of Clause 88 wherein the inner band and the outer band are configured to

move with respect to the manipulation member.

[00146] 91. The device of any one of Clauses 88—90 wherein the inner band and the outer band are

crimped to the first portion of the cover.

[00147] 92. The device of any one of Clauses 88—91, further comprising a stop fixed to the
manipulation member and proximal of the inner band, wherein the stop has an inner diameter greater

than the inner diameter of the inner band.

[00148] 93. The device of any one of Clauses 88-92, further comprising a connector at least
partially surrounding the proximal region of the interventional element and a portion of the distal
zone of the manipulation member, wherein at least a portion of the cover comprises a superelastic

material, and the connector and/or the outer band are composed of a radiopaque material.

[00149] 94. The device of any one of Clauses 88—93 wherein a proximal terminus of the inner band
and a proximal terminus of the outer band are generally aligned along a plane approximately normal

to the manipulation member.

[00150] 95. A method for retrieving clot material from a treatment site within a blood vessel lumen,

the method comprising:
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[00151] providing a clot retrieving device including an elongated shaft having a distal zone and

a retrieval assembly at the distal zone, the retrieval assembly having:

[00152] a capture structure with a proximal region coupled to the distal zone of the elongated

shaft,

[00153] a cover having a first portion coupled to the distal zone of the elongated shaft and a
free second portion, the cover having a first position in which the second portion extends
proximally from the first portion, and a second position in which the second portion extends
distally from the first portion such that the cover at least partially surrounds the capture

structure, and

[00154] a connector coupled to the elongated shaft proximal of the capture structure, the
connector including an inner band and an outer band, wherein (a) the inner band at least
partially surrounds the distal zone of the elongated shaft, (b) the outer band at least partially
surrounds the inner band, and (c) the first portion of the cover is secured between the inner

band and the outer band;

[00155] intravascularly advancing the clot retrieving device within a delivery catheter to the
treatment site such that the retrieval assembly is positioned proximate the clot material at the

treatment site;

[00156] deploying the retrieval assembly within the blood vessel lumen such that the capture

structure expands at the clot material and the cover is in the first position; and

[00157] withdrawing the retrieval assembly proximally through the delivery catheter to remove

the clot material from the treatment site.

[00158] 96. The device of Clause 95 wherein the connector is coupled to the distal zone of the

elongated shaft by a crimp and/or a binding agent.

[00159] 97. The device of Clause 95, further comprising moving the connector axially relative to

the elongated shaft.
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[00160] 98. The device of any one of Clauses 95-97 wherein the retrieval assembly further
includes a stop proximal to the connector, and wherein the stop includes a coil attached to the

elongated shaft.

[00161] 99. The device of any one of Clauses 95-98 wherein deploying the retrieval assembly

includes inverting the cover from the first position to the second position.

[00162] 100. A device for retrieving clot material from a blood vessel lumen, the device

comprising:
[00163] an elongated shaft having a distal zone;

[00164] a capture structure having a proximal region coupled to the distal zone of the elongated

shaft;

[00165] a cover having a first end portion coupled to the distal zone of the elongated shaft and
a free second end portion, the cover having a first position in which the second end portion
extends proximally from the first end portion, and a second position in which the second end
portion extends distally from the first end portion such that the cover at least partially

surrounds the capture structure and is inverted relative to the first position;

[00166] a connector coupled to the distal zone of elongated shaft, the connector including an
inner band and an outer band, wherein (a) the inner band at least partially surrounds the distal
zone of the elongated shaft and a portion of the proximal region of the capture structure, (b)
the outer band at least partially surrounds the inner band, and (c) the first end portion of the

cover 1is secured between the inner band and the outer band.

[00167] 101. The device of Clause 100, further comprising a jacket material over a proximal
terminus of the inner band and a portion of the elongated shaft proximal of the proximal terminus of

the inner band.

[00168] 102. The device of Clause 101 wherein the jacket material is an inner jacket material, the
device further comprising an outer jacket material over a proximal terminus of the outer band and at

least a portion of the inner jacket material proximal of the proximal terminus of the outer band.
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[00169] 103. The device of Clause 101 or Clause 102 wherein the jacket material is an inner jacket
material, the device further comprising an outer jacket material over a proximal terminus of the outer

band and at least a portion of the elongated shaft proximal of the proximal terminus of the outer band.

[00170] 104. The device of any of Clauses 100—104, further comprising an inner jacket material
and an outer jacket material, wherein the inner jacket material is over a proximal terminus of the inner

band and the outer jacket material is over a proximal terminus of the outer band.

[00171] 105. The device of Clause 100 wherein the proximal region of the capture structure, the
connector, and the first end portion of the cover are coupled to the distal zone of the elongated shaft

by a crimp.

[00172] 106. The device of any one of Clauses 100—105 wherein at least one of the inner band

and the outer band is composed of a radiopaque material.

[00173] 107. The device of any one of Clauses 100-106 wherein the cover is composed of a

plurality of DFT wires, and at least a portion of the outer band comprises platinum.

[00174] 108. The device of any one of Clauses 100—-107 wherein at least a portion of the cover

comprises a superelastic material.

[00175] 109. The device of any one of Clauses 100—108 wherein the inner and outer bands have
generally the same length.

[00176] 110. The device of any one of Clauses 100—109 wherein a distal terminus of the inner
band and a distal terminus of the outer band are generally aligned along a plane normal to the

elongated shaft.

[00177] 111. The device of any one of Clauses 100—110 wherein a proximal terminus of the inner
band and a proximal terminus of the outer band are generally aligned along a plane normal to the

elongated shaft.
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[00178] 112. The device of any of Clauses 100—111 wherein the proximal region of the capture
structure, the connector, and the first end portion of the cover are coupled to the distal zone of the

elongated shaft.

[00179] 113. The device of any one of Clauses 100—112 wherein the cover includes a plurality of
interwoven wires, and a portion of the wires protrude proximally from a proximal terminus of the
outer band, and wherein the device further comprises a jacket material over the proximal terminus of

the outer band and the protruding portion of the wires.

[00180] 114. The device of any one of Clauses 100—113 wherein the inner band and the outer band
each include a proximal terminus, and the proximal terminus of the inner band extends proximally
beyond the proximal terminus of the outer band, and wherein the device further comprises a jacket
material over the proximal terminus of the outer band and a portion of the inner band proximal of the

proximal terminus of the outer band.

[00181] 115. The device of any one of Clauses 100—114 wherein the capture structure is a stent

and the cover is a braid.

[00182] 116. A device for retrieving clot material from a blood vessel lumen, the device

comprising:

[00183] an interventional element having an elongated proximal region and an opening

extending laterally through the proximal region,;

[00184] a manipulation member having a distal zone and a coupling element at the distal zone,
wherein at least a portion of the coupling element extends through the opening at the proximal

region of the interventional element;

[00185] a cover having a first end portion coupled to the distal zone of the manipulation
member and a free second end portion, wherein the cover has a first position in which the
second end portion extends proximally from the first end portion, and a second position in
which the second end portion extends distally from the first end portion such that the cover at

least partially surrounds the interventional element and is inverted relative to the first position.
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[00186] aninner band at least partially surrounding the distal zone of the manipulation member

and a portion of the proximal region of the interventional element; and

[00187] an outer band at least partially surrounding the inner band, wherein the first end portion

of the cover is secured between the inner band and the outer band.

[00188] 117. The device of Clause 116, further comprising a jacket material over a proximal
terminus of the inner band and at least a portion of the elongated shaft proximal of the proximal

terminus of the inner band.

[00189] 118. The device of Clause 117 wherein the jacket material is an inner jacket material, the
device further comprising an outer jacket material over a proximal terminus of the outer band and at

least a portion of the inner jacket material proximal of the proximal terminus of the outer band.

[00190] 119. The device of Clause 116, further comprising an inner jacket material and an outer
jacket material, wherein the inner jacket material covers a proximal terminus of the inner band and

the outer jacket material covers a proximal terminus of the outer band.

[00191] 120. The device of any of Clauses 116—-119 wherein the proximal region of the
interventional element, the inner band, the outer band and the first end portion of the cover are coupled

to the distal zone of the elongated shaft by a crimp.

[00192] 121. The device of any one of Clause s 116—120 wherein at least a portion of the distal

zone of the manipulation member is bent.

[00193] 122. The device of any one of Clauses 116—121 wherein at least one of the inner band
and the outer band is composed of a radiopaque material, and the cover is composed of a plurality of

DFT wires.

[00194] 123. The device of any one of Clauses 116—122 wherein the cover includes a plurality of
interwoven wires, and a portion of the wires protrude proximally from a proximal terminus of the
outer band, and wherein the device further comprises an inner jacket material and an outer jacket
material, the inner jacket material covering a proximal terminus of the inner band and the outer jacket

material covering a proximal terminus of the outer band and the portion of protruding wires.
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[00195] 124, A method for retrieving clot material from a treatment site within a blood vessel

lumen, the method comprising:

[00196] providing a clot retrieving device including an elongated shaft having a distal zone and

a retrieval assembly at the distal zone, the retrieval assembly having:

[00197] a capture structure with a proximal region coupled to the distal zone of the elongated

shaft,

[00198] a cover having a first end portion coupled to the distal zone of the elongated shaft and
a free second end portion, the cover having a first position in which the second end portion
extends proximally from the first end portion, and a second position in which the second end
portion extends distally from the first end portion such that the cover at least partially

surrounds the capture structure and is inverted relative to the first position, and

[00199] a connector coupled to the distal zone of elongated shaft, the connector including an
inner band and an outer band, wherein (a) the inner band at least partially surrounds the distal
zone of the elongated shaft and the proximal region of the capture structure, (b) the outer band
at least partially surrounds the inner band, and (c) the first end portion of the cover is secured

between the inner band and the outer band;

[00200] intravascularly advancing the clot retrieving device within a delivery catheter to the
treatment site such that the retrieval assembly is positioned proximate the clot material at the

treatment site;

[00201] deploying the retrieval assembly within the blood vessel lumen such that the retrieval

assembly expands to the first position; and

[00202] withdrawing the retrieval assembly proximally through the delivery catheter to remove

clot material from the treatment site.

[00203] 125. The method of Clause 124, further comprising an inner jacket material over a
proximal terminus of the inner band, and an outer jacket material over a proximal terminus of the

outer band.
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[00204] 126. The method of Clause 124 or Clause 125 wherein the proximal region of the capture
structure, the connector, and the first end portion of the cover are coupled to the distal zone of the

elongated shaft by a crimp.

[00205] 127. The method of any one of Clauses 124—126 wherein the cover includes a plurality
of interwoven wires, and a portion of the wires protrude proximally from a proximal terminus of the
outer band, and wherein the device further comprises a jacket material at least partially over the

proximal terminus of the outer band and the protruding portion of the wires.

[00206] 128. The method of any one of Clauses 124127 wherein at least one of the inner band
and the outer band is composed of a radiopaque material, and the cover is composed of a plurality of

DFT wires.

[00207] 129. The method of any one of Clauses 124-128 wherein the inner band and the outer
band each include a proximal terminus, and the proximal terminus of the inner band extends
proximally beyond the proximal terminus of the outer band, and wherein the device further comprises
a jacket material at least partially over the proximal terminus of the outer band and the inner band

proximally adjacent the proximal terminus of the outer band.

[00208] 130. A device for retrieving clot material from a blood vessel lumen, the device

comprising:
[00209] an elongated shaft having a distal zone;

[00210] a capture structure having a proximal region coupled to the distal zone of the elongated

shaft;

[00211] a cover including a plurality of filaments, the cover having a first portion coupled to
the distal zone of the elongated shaft and a free second portion, the cover having a first position
in which the second portion extends proximally from the first portion, and a second position
inverted relative to the first position in which the second portion extends distally from the first

portion such that the cover at least partially surrounds the capture structure;
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[00212] a connector coupling the first portion of the cover to the distal zone of the elongated
shaft, wherein at least a portion of the filaments protrude proximally from a proximal terminus

of the connector; and

[00213] a jacket at least partially over the proximal terminus of the connector and the
protruding portion of the filaments, wherein the jacket prevents direct contact between the
cover and the protruding portions of the filaments as the cover moves from the first position

to the second position.

[00214] 131. The device of Clause 130 wherein the cover is a braid, and the capture structure is a

stent.
[00215] 132. The device of Clause 130 or Clause 131 wherein the jacket includes a polymer.

[00216] 133. The device of any one of Clauses 130-132 wherein the jacket includes a

fluoropolymer.

[00217] 134. The device of any one of Clauses 130—133 wherein at least a portion of the jacket

comprises polytetrafluoroethylene (“PTFE”).

[00218] 135. The device of any one of Clauses 130-134 wherein the jacket includes a heat-

shrinkable material.

[00219] 136. The device of any one of Clauses 130—135 wherein the jacket is at least partially

over a portion of the elongated shaft proximal of the proximal terminus of the connector.

[00220] 137. The device of any one of Clauses 130—136 wherein the inner band at least partially

surrounds the proximal region of the capture structure.

[00221] 138. The device of any one of Clauses 130 wherein the connector is a first connector, and
the device further comprises a second connector distal of the first connector along the elongated shaft,
wherein the second connector at least partially surrounds the proximal region of the capture structure

and the distal zone of the elongated shatft.
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[00222] 139. The device of any one of Clauses 130-138 wherein the first connector is configured

to move with respect to the elongated shaft.

[00223] 140. The device of any one of Clauses 130—139, further comprising a stop fixed to the

elongated shaft proximal of the first connector.

[00224] 141. The device of any one of Clauses 130—140 wherein the connector includes an inner

band and an outer band, and wherein:

[00225] the inner band at least partially surrounds a portion of the distal zone of the elongated
shaft,

[00226] the outer band at least partially surrounds the inner band, and
[00227] the first portion of the cover is secured between the inner band and the outer band.

[00228] 142. The device of Clause 141 wherein the portion of the elongated shaft is a first portion,
and the device further comprises a buffer material positioned over a second portion of the elongated

shaft proximal of the proximal terminus of the inner band.
[00229] 143. The device of Clause 142 wherein the buffer material is a coil.

[00230] 144. A device for retrieving clot material from a blood vessel lumen, the device

comprising:
[00231] an interventional element;
[00232] a manipulation member having a distal zone;

[00233] a cover having a first portion coupled to the distal zone of the manipulation member
and a free second portion, the cover having a first position in which the second portion extends
proximally from the first portion, and a second position inverted relative to the first position
in which the second portion extends distally from the first portion such that the cover

surrounds at least a portion of the interventional element;

27-



WO 2018/209310 PCT/US2018/032440

[00234] a connector coupling the first portion of the cover to the distal zone of the manipulation
member, wherein at least a portion of the cover extends proximally from a proximal terminus

of the connector; and

[00235] a jacket extending from the proximal terminus of the connector and covering the
extending portion of the cover, thereby preventing the extending portion of the cover from
engaging the remaining portion of the cover as the cover moves from the first position to the

second position.

[00236] 145. The device of Clause 144 wherein the interventional element includes a proximal

region at least partially surrounded by the connector.

[00237] 146. The device of Clause 145 or Clause 146 wherein the connector includes an inner
band and an outer band, and wherein the jacket is an outer sleeve, the device further comprising an
inner sleeve over a proximal terminus of the inner band and a portion of the manipulation member

proximal of the proximal terminus of the inner band.

[00238] 147. The device of any one of Clauses 144—146 wherein the connector is a first connector,
the device further comprising a second connector at least partially surrounding the proximal region

of the interventional element and the portion of the distal zone of the manipulation member.

[00239] 148. The device of any one of Clauses 144—147 wherein the connector includes an inner
band and an outer band, and wherein the inner band is proximal of the proximal region of the
interventional element and at least partially surrounds a portion of the distal zone of the manipulation

member, and the outer band at least partially surrounds the inner band.

[00240] 149. The device of Clause 146 or Clause 148 wherein a proximal terminus of the inner
band extends proximally beyond a proximal terminus of the outer band, and wherein the jacket is at

least partially over the inner band proximal of the proximal terminus of the outer band.

[00241] 150. The device of any one of Clauses 144, 145, 147, 148 or 149 wherein the inner band

and the outer band are configured to move with respect to the manipulation member.
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[00242] 151. The device of any one of Clauses 144—150, further comprising a stop fixed to the

manipulation member proximal of the connector.

[00243] 152. The device of any one of Clauses 144—151 wherein the jacket is a heat-shrinkable

material.

[00244] 153. The device of any one of Clauses 144—152 wherein at least a portion of the heat-

shrinkable material is composed of a fluoropolymer.
[00245] 154. The device of any one of Clauses 144—151 wherein:

[00246] the interventional element includes an elongated proximal region and an opening

extending laterally through the proximal region, and

[00247] the manipulation member includes a coupling element at the distal zone of the
manipulation member, wherein at least a portion of the coupling element extends through the

opening of the interventional element.

[00248] 155. A method for retrieving clot material from a treatment site within a blood vessel

lumen, the method comprising:

[00249] providing a clot retrieving device including an elongated shaft having a distal zone and

a retrieval assembly at the distal zone, the retrieval assembly having:

[00250] a capture structure with a proximal region coupled to the distal zone of the elongated

shaft,

[00251] a cover having a plurality of filaments, a first portion coupled to the distal zone of the
elongated shaft and a free second portion, the cover having a first position in which the second
portion extends proximally from the first portion, and a second position inverted relative to
the first position in which the second portion extends distally from the first portion such that

the cover at least partially surrounds the capture structure,
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[00252] a connector coupling the first portion of the cover to the distal zone of the elongated
shaft, wherein at least a portion of the filaments protrude proximally from a proximal terminus

of the connector, and

[00253] a jacket at least partially over the proximal terminus of the connector and the

protruding portion of the filaments;

[00254] intravascularly advancing the clot retrieving device within a delivery catheter to the
treatment site such that the retrieval assembly is positioned proximate the clot material at the

treatment site;

[00255] deploying the retrieval assembly within the blood vessel lumen such that the retrieval

assembly expands to the first position; and

[00256] withdrawing the retrieval assembly proximally through the delivery catheter to remove

clot material from the treatment site.

[00257] 156. The method of Clause 155 wherein the connector at least partially surrounds the

proximal region of the capture structure.

[00258] 157. The method of Clause 155 wherein the connector is a first connector proximal of the
proximal region of the capture structure, and the device further comprises a second connector at least

partially surrounding the proximal region of the capture structure.

[00259] 158. The method of any one of Clauses 155157 wherein the jacket is at least partially

over a portion of the elongated shaft proximal of the proximal terminus of the connector.

[00260] 159. The method of any one of Clauses 155—158 wherein the connector includes an inner

band and an outer band, wherein:

[00261] the inner band at least partially surrounds a portion of the distal zone of the elongated
shaft,

[00262] the outer band at least partially surrounds the inner band, and
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[00263] the first portion of the cover is secured between the inner band and the outer band.

[00264] 160. The method of any one of Clauses 155-159 wherein the jacket is a heat-shrinkable

material composed of a fluoropolymer.

[00265] Additional features and advantages of the subject technology are described below, and in
part will be apparent from the description, or may be learned by practice of the subject technology.
The advantages of the subject technology will be realized and attained by the structure particularly

pointed out in the written description and claims hereof as well as the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[00266] Many aspects of the present technology can be better understood with reference to the
following drawings. The components in the drawings are not necessarily to scale. Instead, emphasis

is placed on illustrating clearly the principles of the present disclosure.

[00267] Figure 1A is a side view of a distal portion of a clot retrieval device shown with a retrieval

assembly in a first configuration in accordance with the present technology.

[00268] Figure 1B is a side view of the distal portion of the clot retrieval device of Figure 1A,

shown with the retrieval assembly shown in a second, everted configuration.

[00269] Figures 2A-2G illustrate a method of removing clot material from a blood vessel lumen

using the clot retrieval device shown in Figures 1A and 1B.

[00270] Figure 3A is a side view of a distal portion of a clot retrieval device shown with a retrieval

assembly shown in a first configuration in accordance with embodiments of the present technology.

[00271] Figure 3B is a side view of the distal portion of the clot retrieval device of Figure 3A,

shown with the retrieval assembly in a second, everted configuration.

[00272]  Figures 3C and 3D are enlarged side and isometric views, respectively, of a portion of the
cover of Figures 3A and 3B in an everted configuration in accordance with some embodiments of the

present technology.

-31-



WO 2018/209310 PCT/US2018/032440

[00273] Figures 4A—4N are side views of different end regions of covers in a first configuration in

accordance with some embodiments of the present technology.

[00274] Figures SA and 5B illustrate a method of removing clot material from a blood vessel lumen

using the clot retrieval device shown in Figures 3A and 3B.

[00275] Figure 6A is a side view of a distal portion of a clot retrieval device in accordance with

some embodiments of the present technology.
[00276] Figure 6B is an enlarged view of a portion of the cover shown in Figure 6A.

[00277] Figure 7 is a side view of the clot retrieval device shown in Figure 6A positioned in a

blood vessel in an expanded state.

[00278] Figures 8A—8C illustrate a method of removing clot material from a blood vessel lumen

using the clot retrieval device shown in Figure 6A.

[00279]  Figure 9A is a cross-sectional side view of a distal portion of a clot retrieving device in

accordance with some embodiments of the present technology.

[00280] Figure 9B is a cross-sectional isometric view of the distal portion of the clot retrieving

device shown in Figure 9A.

[00281] Figures 10 and 11 are cross-sectional side views of the distal portion of a clot retrieving

device in accordance with some embodiments of the present technology.

[00282] Figure 12A is a cross-sectional side view of a distal portion of a clot retrieving device in

accordance with some embodiments of the present technology.

[00283] Figure 12B is a cross-sectional isometric view of the distal portion of the clot retrieving

device shown in Figure 12A.

[00284] Figures 13—15 are cross-sectional side views of the distal portion of a clot retrieving device

in accordance with some embodiments of the present technology.
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DETAILED DESCRIPTION

[00285] The present technology provides devices, systems, and methods for removing clot material
from a blood vessel lumen. Although many of the embodiments are described below with respect to
devices, systems, and methods for treating a cerebral or intracranial embolism, other applications and
other embodiments in addition to those described herein are within the scope of the technology. For
example, the retrieval devices of the present technology may be used to remove emboli from body
lumens other than blood vessels (e.g., the digestive tract, etc.) and/or may be used to remove emboli
from blood vessels outside of the brain (e.g., pulmonary blood vessels, blood vessels within the legs,
etc.). In addition, the retrieval devices of the present technology may be used to remove luminal

obstructions other than clot material (e.g., plaque, resected tissue, foreign material, etc.).

[00286] An overview of the retrieval devices of the present technology and associated methods of
use is described below under heading 1.0 with reference to Figures 1A-2G. Some embodiments of
various subcomponents of the retrieval devices of the present technology are described below under
headings 2.0 and 3.0. In particular, some embodiments of covers are described further under heading
2.0 with reference to Figures 3A—8C, and some embodiments of connection assemblies are described

further under heading 3.0 with reference to Figures 9A—15.
1.0 Qverview

[00287] Figures 1A and 1B are side views of a distal portion of some embodiments of a retrieval
device or a clot retrieving device 10 ("device 10") outside of a blood vessel in an expanded, relaxed
(e.g., unconstrained) configuration in accordance with the present technology. The clot retrieving
device 10 is shown in first and second configurations in Figures 1A and 1B, respectively. As shown
in Figures 1A and 1B, the clot retrieving device 10 includes an elongated shaft 12 ("shaft 12") and a
retrieval assembly 14 coupled to a distal region of the elongated shaft 12 via a connection
assembly 300. The retrieval assembly 14 is configured to be intravascularly positioned at or adjacent
clot material within a blood vessel lumen and includes a capture structure 100 and a flexible
cover 200. A portion of the cover is removed in Figures 1A and 1B for ease of viewing the capture
structure 100. In some embodiments, the capture structure 100 and the cover 200 are fixed to the

elongated shaft 12 at generally the same location, or the capture structure 100 and cover 200 may be
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coupled to the shaft 12 at different locations and/or may be slidable with respect to the elongated shaft
12.

[00288] The capture structure 100 has a low-profile configuration (not shown) when constrained
within a delivery catheter (e.g., a microcatheter) and an expanded configuration for securing and/or
engaging clot material or other obstructions within a blood vessel lumen (e.g., a cerebral blood vessel
lumen) and/or for restoring blood flow within the blood vessel. The capture structure 100 has a
proximal portion 100a coupled to the shaft 12 and a distal portion 100b. The capture structure 100
further includes an open cell framework or body 108 (Figure 1A) and a coupling region 102 (Figure
1A) extending proximally from the body 108. In some embodiments, for example as shown in
Figures 1A and 1B, a distal portion 100b of the capture structure 100 can be generally tubular (e.g.,
cylindrical), and the proximal portion 100a of the capture structure 100 tapers proximally to the
coupling region 102. In some embodiments, the distal terminus of the distal portion 100b coincides

with a distal terminus 101 of the capture structure 100 and/or retrieval assembly 14.

[00289] Referring again to Figures 1A and 1B, in some embodiments the capture structure 100 is
a mesh structure formed of a superelastic material (e.g., Nitinol) or other resilient or self-expanding
material configured to self-expand when released from the delivery catheter. For example, in some
embodiments the capture structure 100 may be a stent and/or stentriever, such as Medtronic's
Solitaire™ Revascularization Device, Stryker Neurovascular's Trevo® ProVue™ Stentriever, or
other suitable devices. In other embodiments, the capture structure 100 may include a plurality of
braided filaments. Examples of suitable capture structures 100 include any of those disclosed in U.S.
Patent No. 7,300,458, filed November 5, 2007, U.S. Patent No. 8,940,003, filed November 22, 2010,
U.S. Patent No. 9,039,749, filed October 1, 2010, and U.S. Patent No. 8,066,757, filed

December 28, 2010, each of which is incorporated by reference herein in its entirety.

[00290] The cover 200 includes a first end portion 200a coupled to the shaft 12 via the connection
assembly 300, a free second end portion 200b, and a cover wall 200c extending between the first end
portion 200a and the second end portion 200b. As used herein to describe the second end
portion 200b of the cover 200, the term "free" refers to a portion of the cover 200 that is not fixed to
the elongated shaft 12 and may move radially and/or longitudinally with respect to the shaft 12. The

cover 200 is flexible such that it is movable between a first position (Figure 1A) in which the free
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second end portion 200b is proximal of the first end portion 200a and a second position (Figure 1B)
in which the cover 200 is inverted over the capture structure 100 such that a distal terminus 201
(Figure 1B) of the cover 200 is at or distal to the distal terminus 101 of the capture structure 100
and/or to the first end portion 200a. As shown in Figure 1A, when the cover 200 is in the first position
in an expanded, relaxed state, some embodiments of the cover 200 may have a leading edge 204 that
overlaps the coupling region 102 of the capture structure 100 but does not extend beyond the coupling
region 102 to overlap the body 108 of the capture structure 100. In some embodiments, the leading
edge 204 of the cover 200 may also overlap all or a portion of the length of the body 108 when the
cover 200 is in the first position. As shown in Figure 1B, when the cover 200 is in the second position,
the free second end portion 200b is distal of the first end portion 200a and distal of the distal terminus
101 of the capture structure 100. As such, when in the second position, the cover wall 200¢ surrounds

the capture structure 100.

[00291] The cover 200 can comprise a mesh and/or braid of a plurality of wires (e.g., filaments,
threads, sutures, fibers or the like) that have been interwoven to form a structure having openings
(e.g., a porous fabric). The mesh and/or braid can be composed of metals, polymers, composites,
and/or biologic materials. Polymer materials can include Dacron, polyester, polypropylene, nylon,
Teflon, polytetrafluoroethylene (PTFE), tetrafluoroethylene, polyethylene terephthalate, polyactic
acid (PLA) silicone, polyurethane, polyethylene, polycarbonate, styrene, polyimide, PEBAX, Hytrel,
polyvinyl chloride, high-density polyethylene, low-density polyethylene, polyether ether ketone
(PEEK), rubber, latex, and/or other suitable polymers known in the art. Other materials known in the
art of elastic implants can also be used. Metal materials can include, but are not limited to, nickel-
titanium alloys (e.g. Nitinol), platinum, cobalt-chromium alloys, stainless steel, tungsten or titanium.
In certain embodiments, metal filaments may be highly polished and/or surface treated to further
improve their hemocompatibility. The cover 200 can be constructed solely from metallic materials
without the inclusion of any polymer materials, solely from polymer materials without the inclusion

of any metallic materials, or a combination of polymer and metallic materials.

[00292] In some embodiments, some or all of the wires of the cover 200 are drawn-filled tube
("DFT") wires having a radiopaque core (e.g., platinum, tantalum, gold, tungsten, etc.) surrounded by

a superelastic material (e.g., Nitinol, a cobalt-chromium alloy, etc.). The radiopaque core may
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comprise about 5% to about 50% (e.g., 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%) of the total-
cross-sectional area of the individual wires. In some embodiments, the cover 200 may have 72—-144
total wires (e.g., 72, 96 128, 144, etc.) Moreover, some or all of the wires may have a wire diameter
of about 0.005 inches to about 0.015 inches (e.g., 0.008 inches, 0.01 inches, etc.). In some
embodiments, all of the wires have the same diameter, and in other embodiments some of the wires
have different diameters. Further details regarding cover embodiments in accordance with the present

technology are described below with reference to Figures 3A—8C.

[00293] Figures 2A-2G illustrate a method of removing clot material from the lumen of a blood
vessel V using the clot retrieving device 10 of the present technology. As shown in Figure 2A, a
guidewire 1 may be advanced through the clot material CM such that a distal terminus of the
guidewire 1 is distal of the clot material CM. Next, a delivery catheter 2 may be delivered over the
guidewire 1 so that a distal portion of the delivery catheter 2 is positioned at or near the clot
material CM. As shown in Figure 2B, in some embodiments the delivery catheter 2 may be advanced
over the guidewire 1 through the clot material CM such that a distal terminus of the delivery catheter 2
is distal of the clot material CM. With the delivery catheter 2 in position, the guidewire 1 may be
withdrawn. The clot retrieving device 10 may then be advanced through the delivery catheter 2 in a
low-profile configuration until a distal terminus 101 of the capture structure 100 (shown
schematically in Figure 2B) is at or adjacent the distal terminus of the delivery catheter 2. As shown
in Figures 2C and 2D, the delivery catheter 2 may then be pulled proximally relative to the clot
retrieving device 10 to release the capture structure 100, thereby allowing the capture structure 100
to self-expand within the clot material CM. As the capture structure 100 expands, the capture
structure 100 engages and/or secures the surrounding clot material CM, and in some embodiments
may restore or improve blood flow through the clot material CM. In some embodiments, the capture
structure 100 may be expanded distal of the clot material CM such that no portion of the capture
structure 100 is engaging the clot material CM while the capture structure 100 is in the process of
expanding toward the vessel wall. In some embodiments, the capture structure 100 is configured to
expand into contact with the blood vessel wall, or the capture structure 100 may expand to a diameter
that is less than that of the blood vessel lumen such that the capture structure 100 does not engage the

entire circumference of the blood vessel wall.
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[00294] As shown in Figure 2D, the delivery catheter 2 may continue advancing proximally to
release the cover 200 such that at least a portion of the cover wall 200¢ expands into contact with the
blood vessel wall and the cover 200 is in the first position. Once the delivery catheter 2 is moved
proximal of the cover 200 in the first position and both the cover 200 and the capture structure 100

are expanded within the vessel lumen, the retrieval assembly 14 is in the first configuration.

[00295] As shown in Figure 2E, when the elongated shaft 12 is pulled proximally while the
retrieval assembly 14 is in the first configuration, friction between the blood vessel wall and the cover
wall 200¢ prevents or resists proximal movement of the free second end portion 200b of the cover 200
while the first end portion 200a of the cover 200 moves in a proximal direction with the capture
structure 100. In other words, expansion of the cover 200 provides sufficient friction against the walls
of the vessel V to overcome the column strength of the cover wall 200c, thereby causing the cover
wall 200c to remain in place and/or move less than the first end portion 200a of the cover 200 so that
the cover wall 200c inverts over the proximally advancing capture structure 100 and any associated
clot material CM. As the elongated shaft 12 is moved proximally and the cover 200 is inverting, the
capture structure 100 moves proximally relative to the leading edge 204 of the cover 200 so that the
length of the capture structure 100 coextensive with the cover 200 increases. Eventually, the cover
200 completely inverts from the first position over the capture structure 100, thereby further securing
any clot material held by or within the capture structure. As shown in Figure 2G, the clot retrieving
device 10 may continue advancing proximally until the retrieval assembly 14 is positioned within the
delivery catheter 2. The delivery catheter 2, device 10, and associated clot material CM may then be

withdrawn from the patient.

2.0 Selected Embodiments of Covers and Associated Methods of Use

[00296] Figures 3A-8C show various embodiments of covers for use with the clot retrieving
devices of the present technology. Although the covers discussed below are described with reference
to the clot retrieving device 10 shown in Figures 1A-2G, any of the covers disclosed herein may be
used with any of the clot retrieval devices disclosed herein. For example, any of the covers discussed
below may be used with any of the connection assemblies discussed with reference to Figures 9A—

15.
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[00297] Figures 3A and 3B are side views of a retrieval assembly 344 of a clot retrieving
device 340 shown outside of a blood vessel in an expanded, relaxed (e.g., unconstrained)
configuration in accordance with the present technology. The clot retrieving device 340 and retrieval
assembly 344 can include components that are generally similar in structure and function as those of
the clot retrieving device 10 shown in Figures 1A-2G. For example, the clot retrieving device 340
includes the elongated shaft 12 and the connection assembly 300. As such, common acts and
structure are identified by the same reference numbers, and only significant differences in operation

and structure are described below.

[00298] The retrieval assembly 344 may include the capture structure 100 and a cover 350 coupled
to the elongated shaft 12 by the connection assembly 300. In some embodiments, the capture
structure 100 and the cover 350 are fixed to the elongated shaft 12 at generally the same location, or
the capture structure 100 and cover 200 may be coupled to the shaft 12 at different locations and/or
may be slidable with respect to the elongated shaft 12. Additional details regarding the connection
assembly 300 and relative positions of the capture structure 100 and cover 350 are described in greater

detail below with reference to Figures 9A-15.

[00299] The cover 350 may be a mesh structure. For example, in some embodiments the cover 350
is a braided tube having one or more preset shapes. The cover 350 can comprise a mesh and/or braid
of a plurality of wires (e.g., filaments, threads, sutures, fibers or the like) that have been interwoven
to form a structure having openings (e.g., a porous fabric). The mesh and/or braid can be composed
of metals, polymers, composites, and/or biologic materials. Polymer materials can include Dacron,
polyester, polypropylene, nylon, Teflon, polytetrafluoroethylene (PTFE), tetrafluoroethylene,
polyethylene terephthalate, polyactic acid (PLA) silicone, polyurethane, polyethylene, polycarbonate,
styrene, polyimide, PEBAX, Hytrel, polyvinyl chloride, high-density polyethylene, low-density
polyethylene, polyether ether ketone (PEEK), rubber, latex, and/or other suitable polymers known in
the art. Other materials known in the art of elastic implants can also be used. Metal materials can
include, but are not limited to, nickel-titanium alloys (e.g. Nitinol), platinum, cobalt-chromium alloys,
stainless steel, tungsten or titanium. In certain embodiments, metal filaments may be highly polished

or surface treated to further improve their hemocompatibility. The cover 350 can be constructed solely
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from metallic materials without the inclusion of any polymer materials, solely from polymer materials

without the inclusion of any metallic materials, or a combination of polymer and metallic materials.

[00300] In some embodiments, some or all of the wires of the cover 350 are DFT wires having a
radiopaque core (e.g., platinum, tantalum, gold, tungsten, etc.) surrounded by a superelastic material
(e.g., Nitinol, a cobalt-chromium alloy, etc.). The radiopaque core may comprise about 5% to about
50% (e.g., 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%) of the total-cross-sectional area of the
individual wires. In some embodiments, the cover 200 may have 72-144 total wires (e.g., 72, 96 128,
144, etc.) Moreover, some or all of the wires may have a wire diameter of about 0.005 inches to about
0.015 inches (e.g., 0.008 inches, 0.01 inches, etc.). In some embodiments, all of the wires have the

same diameter, and in other embodiments some of the wires have different diameters.

[00301] The cover 350 includes a first end portion 350a coupled to the shaft 12 via the connection
assembly 300, a free second end portion 350b, and a cover wall 350c extending between the first end
portion 350a and the second end portion 350b. As used herein to describe the second end
portion 350b of the cover 350, the term "free" refers to a portion of the cover 350 that is not fixed to
the elongated shaft 12 and may move radially and/or longitudinally with respect to the shaft 12. As
shown in Figures 3A and 3B, the cover wall 350c includes a body portion 358 and an end portion 356
extending from the body portion 358. The cover 350 is flexible such that it is movable between a
first position (Figure 3A) in which the free second end portion 350b is proximal of the first end
portion 350a and a second position (Figure 3B) in which the cover 350 is inverted over the capture
structure 100 such that a distal terminus 345 (Figure 3B) of the cover 350 is at or distal to the distal

terminus 101 of the capture structure 100.

[00302] As shown in Figure 3A, when the cover 350 is in the first position in an expanded, relaxed
state, the cover 350 may have a leading edge 354 that overlaps the coupling region 102 of the capture
structure 100 but does not extend beyond the coupling region 102 to overlap the body 108 of the
capture structure 100. The leading edge 354 of the cover 350 may alternatively overlap all or a portion
of the length of the body 108 when the cover 350 is in the first position. As shown in Figure 3B,
when the cover 350 is in the second position, the free second end portion 350b is distal of the first

end portion 350a and distal of the distal terminus 101 of the capture structure 100. As such, when in
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the second position, the body portion 358 of the cover wall 350c defines an axially extending

cavity 360 and the capture structure 100 is positioned within the cavity 360.

[00303] When the cover 350 is in the first configuration (Figure 3A), the end portion 356 extends
proximally from the body portion 358, and each of the body portion 358 and/or the end portion 356
may have a generally tubular shape. In the illustrated embodiment, the end portion 356 has a cross-
sectional dimension (e.g., cross-sectional area, diameter, etc.) that is greater than a cross-sectional
dimension (e.g., cross-sectional area, diameter, etc.) of the body portion 358. In other embodiments,
the body portion 358 and/or the end portion 356 may have different shapes and/or relative sizes. As
shown in Figure 3B, when the cover 350 is in the second configuration, the body portion 358 may
have a generally tubular shape, and at least a region of the end portion 356 may taper inwardly in a
distal direction. The end portion 356 may define a channel 362 extending therethrough that is

continuous with the cavity 360 and terminates at an opening 364.

[00304] Figures 3C and 3D are enlarged side and isometric views, respectively, of the end
portion 356 of the cover 350 in the second configuration. The cover 350 is shown without a braided
pattern in Figures 3C and 3D for ease of viewing and describing the various regions of the end
portion 356. As shown in Figures 3C and 3D, the end portion 356 may be heat set to have a
predetermined shape in the expanded, relaxed state such that at least a length of the end portion 356
distal to a distal terminus 101 of the capture structure 100 (Figure 1B) tapers radially inwardly,
thereby enclosing associated clot material and preventing or otherwise reducing the escape of particles
from an interior region of the cover 350. For example, the end portion 356 may have a preset shape
in the second configuration such that the cover wall 350c folds onto itself one or more times, thereby
forming a first region 356a extending distally and radially inwardly from the body portion 358 (visible
in Figure 3C only), a second region 356b extending distally and radially outwardly from the first
region 356a, a broad or third region 356¢ extending proximally from the second region 356b, and an
optional inverted or fourth region 356d extending distally from the third region 356¢ to a free
edge 369. The first region 356a and the second region 356b may together form a neck 370
(Figure 3C) that defines the channel 362 extending through the end portion 356. As such, the

channel 362 has a cross-sectional dimension that may decrease then increase in a distal direction. In
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some embodiments, the fourth region 356d defines the most radially outward portion of the end

portion 356.

[00305] In some embodiments, the second region 356b and the third region 356¢ may together
define a curved distal face 366 of the end portion 356 and/or cover 350, and the third region 356¢ and
the fourth region 356d may meet at a proximal, creased and/or folded edge 368 of the end portion 356.
The distal terminus 345 of the cover 350 may coincide with the portion of the distal face 366 where
the second region 356b meets the third region 356¢. In some embodiments, the free edge 369 of the
fourth region 356d is proximal of the distal face 366. Overlapping portions of the neck 370 and third
region 356¢ may be in contact with one another or may be separated by a distance d; (Figure 3C), and
overlapping portions of the third region 356¢ and the fourth region 356d may be in contact with one
another or may be separated by a distance d» (Figure 3C). In some embodiments distance d; is greater

than distance d».

[00306] The end portion 356 of Figures 3B—3D advantageously facilitates manually retracting the
cover 350 following an initial use of the cover and capture structure 100. After an initial use of the
retrieval device 340, at which point it will have reached the configuration shown in Figure 3B, it may
be necessary to perform a "second pass" with the device so as to retrieve any clot that remain in the
treatment area following the first pass. The clinician can grasp the end portion 356 gently between
the thumb and forefinger and urge it in the proximal direction to begin the process of retraction. The
cover 356 can be retracted in this manner until it reaches the initial, or fully retracted, configuration
shown in Figure 3A. At this point the capture structure 100 can be cleaned of any retrieved thrombus
and the device 340 can be used for a second pass, and any subsequent passes, until a satisfactory

removal of thrombus has been achieved.

[00307] The broadened and "curled-back" shape of the end portion 356 facilitates manual
retraction of the cover and subsequent re-use of the device 340, which can be difficult with a device,
such as the clot retrieving device 10, that lacks such a feature. For example, as shown in Figure 1B,
when the cover forms a collapsed, inwardly tapered distal end in the everted or deployed
configuration, it can be difficult to push it proximally or "peel back" the cover wall so as to reverse
the process of everting. The broadened shape of the end portion 356 allows it to be easily grasped
and pushed proximally, while the curled-back shape of the cover wall in the end portion 356 helps to
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cause the cover to reverse or undo its everted configuration during retraction. Note that these
functions and properties apply to the end portion 356 shown in Figures 3A-3D, as well as the end
portions 356 shown in Figures 4A—4N.

[00308] In several embodiments, the end portion 356 may have other shapes and/or configurations
when the cover 350 is in the second configuration in an expanded, relaxed state. For example,
although the cover wall 350c along the end portion 356 is folded on itself two times in the example
shown in Figures 3A—3D, the end portion 356 may be folded on itself more or fewer than two times.
For example, in some embodiments the end portion 356 may not be folded on itself, or the end
portion 356 may be folded on itself only one time such that the end portion 356 only includes the first
through third regions 356a—356¢ and does not include the fourth region 356d as shown in Figure 4A.
In some embodiments, the end portion 356 may be folded on itself three times such that it includes a

fifth region 356e extending proximally from the fourth region 356d (Figure 4F).

[00309] As shown in Figure 4B, in some embodiments the free edge 369 of the fourth region 356d
may be distal of the distal face 366, and the fourth region 356d may extend generally parallel to a
longitudinal axis L of the end portion 356. In some embodiments, the fourth region 356d may extend
distally and radially outwardly and be concave towards the third region 356¢ (Figure 4C), and in some
embodiments the fourth region 356d may extend distally and radially outwardly and be convex
towards the third region 356¢ (Figure 4D). In some embodiments, the fourth region 356d may extend
distally and radially outwardly, then radially inwardly (Figure 4E). As shown in Figure 4G, in some
embodiments the portion of the cover 350 comprising the folded edge 368 may extend radially
outwardly generally perpendicular to the longitudinal axis L of the end portion 356 for a distance d.
In some embodiments the folded edge 368 may be proximal of the first region 356a (Figure 4H), or
the folded edge 368 may be distal of the first region 356a (Figures 41 and 4M). In some embodiments,
the neck 370 may include an intermediate region 356f between the first and second regions 356a, 356b

that has a generally constant diameter (Figure 4J).

[00310] As shown in Figure 4K, in some embodiments the second region 356b extends distally
from the first region 356a generally parallel to the longitudinal axis L of the end portion 356, then
extends radially outwardly generally perpendicular to the longitudinal axis L so that the distal

face 366 of the end portion 356 and/or cover 350 is generally flat (in contrast to the curved distal
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face 366 in Figure 3C). As such, a cross-sectional dimension of the neck 370 tapers in a distal
direction then remains generally constant such that the neck 370 does not include a portion that
extends radially outwardly. Moreover, as shown in Figure 4L, in some embodiments the neck 370
tapers down distally to a pinched portion 357 at or along which all or a portion of the cover wall
comes together such that the channel 362 is at least partially blocked. In some embodiments, the
body portion 358 may have a diameter D that is greater than the diameter D> of the end portion 356
when the cover 350 is in a relaxed, expanded state (Figure 4M).

[00311] In some embodiments, the diameter D1 of the body portion 358 is less than or equal to the
diameter D of the end portion 356 when the cover 350 is in a relaxed, expanded state (Figure 3B).
As shown in Figure 4N, in some embodiments, the end portion 356 includes a transition region 3561
between the second region 356b and the third region 356¢. The transition region 3561 may extend
radially outwardly from the second region 356b generally perpendicular to the longitudinal axis L of
the end portion 356 (i.e., the transition region 3561 generally does not extend distally or proximally).
In such embodiments, at least a portion of the distal face 366 of the end portion 356 and/or cover 350
is generally flat. In addition, also as shown in Figure 4N, in some embodiments at least a portion of
the third region 356¢ may extend proximally and generally parallel to the longitudinal axis L of the
end portion 356 (i.e., not radially outwardly as shown in Figure 3C).

[00312] In use, the clot retrieving device 340 may be delivered through a delivery catheter 2 (e.g.,
a microcatheter) to a treatment site within a blood vessel lumen (e.g., a cerebral blood vessel) as
described above with reference to Figures 2A and 2B. The delivery catheter 2 may then be pulled
proximally relative to the clot retrieving device 340 to release the capture structure 100, thereby
allowing the capture structure 100 to self-expand within the clot material CM as described above with
reference to Figure 2C. The delivery catheter 2 may continue advancing proximally to release the
cover 350 such that at least a portion of the cover wall 350¢ expands into contact with the blood vessel
wall and the cover 350 is in the first position. Figure SA, for example, shows the retrieval
assembly 344 expanded within the blood vessel lumen in a first configuration. As discussed above,
in some embodiments, when the cover 350 is in the first position in a relaxed, expanded state, the end
portion 356 may have a cross-sectional dimension (e.g., cross-sectional area, diameter, etc.) that is

greater than a cross-sectional dimension (e.g., cross-sectional area, diameter, etc.) of the body
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portion 358. Accordingly, when the cover 350 is expanded within the blood vessel, both the body
portion 358 and the end portion 356 may expand into contact with the blood vessel wall, but the end
portion 356 exerts a greater radially outward force on the vessel wall V than the body portion 358.
As such, when the retrieval assembly 344 is pulled proximally, the end portion 356 of the cover 350
resists proximal movement to a greater extent than the body portion 358. In some embodiments, only

the end portion 356 expands into contact with the blood vessel wall V.

[00313] Figure 5B is a side view of the retrieval assembly 344 in the blood vessel in a second
configuration and with the cover 350 in a second, inverted position. As shown in Figure 5B, when
the cover 350 is in the second position in the blood vessel lumen, both the body portion 358 and the
broad portion of the end portion 356 (e.g., the third and/or fourth regions 356¢, 356d (Figure 3C)) are
in apposition with the blood vessel wall V, while the neck 370 (see Figure 3C) is not in contact with
the blood vessel wall V. As such, as the retrieval assembly 344 is pulled proximally, captured clot
material CM having a size greater than the diameter of the channel 362 is prevented from escaping

the cavity 360.

[00314] Figure 6A is a cross-sectional side view of one embodiment of a retrieval assembly 602
of a clot retrieving device 600 shown outside of a blood vessel in an expanded, relaxed configuration
in accordance with the present technology. The clot retrieving device 600 and retrieval assembly 602
can include components that are generally similar in structure and function as those of the clot
retrieving device 10 shown in Figures 1A-2G. For example, the clot retrieving device 600 includes
the elongated shaft 12, and the retrieval assembly 602 includes the capture structure 100 (only a
portion shown for ease of illustration). As such, common acts and structure are identified by the same

reference numbers, and only significant differences in operation and structure are described below.

[00315] The retrieval assembly 602 may include the capture structure 100 and a cover 604. The
proximal region 100a of the capture structure 100 may be coupled to the shaft 12 by connector 607,
and a proximal region 604a of the cover 604 may be coupled to the shaft 12 by connector 605.
Connector 605 may be positioned along the shaft 12 proximal of connector 607. The connector 607
can be similar to the connector 1201 (and any variations thereof) described with respect to
Figures 12A—15, and the connector 605 can be similar to the connectors 901, 1001, 1101 (and any

variations thereof) described with respect to Figures 9A—15.
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[00316] In some embodiments, the connector 607 and/or proximal region 100a of the capture
structure 100 is fixed to the shaft 12, and the connector 605 and/or proximal region 604a of the
cover 604 is slidably coupled to the shaft 12. As such, the connector 607 and/or proximal region 100a
of the capture structure 100 is movable along the shaft 12 relative to the connector 605 and/or
proximal region 604a of the cover 604. In those embodiments where the cover 604 is slidably
attached to the shaft 12, the clot retrieving device 600 may include a stop 609 fixed to the shaft 12
proximal of connector 605 that prevents axial movement of connector 605 along the shaft 12 proximal
of the stop 609. For example, the stop 609 and/or connector 607 may have a shape and size that
inhibit movement of the cover 604 and/or connector 605. In some embodiments, the stop 609 and/or
connector 607 can have an outer dimension that is larger than an interior dimension of connector 605
(or vice versa) such that movement of the connector 605 distally beyond connector 607 and/or
proximally beyond stop 609 is inhibited or prevented. In some embodiments, the stop 609 may be
formed integrally with the shaft 12. In several embodiments, the clot retrieving device 600 may

include more than one stop. In some embodiments, the stop 609 can comprise a radiopaque material.

[00317] In some embodiments, the cover 604 and/or connector 605 can be fixedly attached to the
shaft 12. The cover 604 and/or connector 605 can be fixedly attached to the shaft 12 by, for example,
soldering, welding, crimping, adhesive(s), or a combination thereof. In some embodiments, the
cover 604 and/or connector 605 can be rotatably coupled to the shaft 12. For example, in some
embodiments, the cover 604 and/or connector 605 may be slidably and rotatably coupled to the
shaft 12. In some embodiments, the connector 605 may be fixed at a certain axial location along the
shaft 12 but is still free to rotate about the shaft 12. In any of the foregoing embodiments, the capture
structure 100 and/or connector 607 can be slidably and/or rotatably coupled to the shaft 12.

[00318] AsshowninFigure 6A, the cover 604 may be formed of a two-layer mesh structure having
an inner layer 606 and an outer layer 608. The inner layer 606 may be continuous with the outer
layer 608 at a distal terminus 611 of the cover 604, and the proximal end portions of the inner and
outer layer 606, 608 may be fixed relative to one another at connector 605. As such, the cover 604
may have a closed proximal region 604a. The cover 604 may include an opening 612 at its distal
region 604b, and the inner layer 606 may define a cavity 610 that extends distally from connector 605
along the length of the cover 604 and terminates at the opening 612. The cavity 610 and/or
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opening 612 may be configured to receive the elongated shaft 12 and the capture structure 100 therein.
In some embodiments, the cover 604 may be formed of an inverted tubular braid such that the distal
terminus 611 of the cover 604 may comprise a folded edge of the braid and the first and second ends
of the tubular braid are adjacent one another at a proximal region 604a of the cover 604. The folded

edge may surround and define the opening 612 at the distal region 604b of the cover 604.

[00319] In those embodiments where the cover 604 is a mesh and/or braid, the cover 604 may
include a plurality of wires (e.g., filaments, threads, sutures, fibers or the like) that have been
interwoven to form a structure having openings (e.g., a porous fabric). The mesh and/or braid can be
composed of metals, polymers, composites, and/or biologic materials. Polymer materials can include
Dacron, polyester, polypropylene, nylon, Teflon, polytetrafluoroethylene (PTFE),
tetrafluoroethylene, polyethylene terephthalate, polyactic acid (PLA) silicone, polyurethane,
polyethylene, polycarbonate, styrene, polyimide, PEBAX, Hytrel, polyvinyl chloride, high-density
polyethylene, low-density polyethylene, polyether ether ketone (PEEK), rubber, latex, and/or other
suitable polymers known in the art. Other materials known in the art of elastic implants can also be
used. Metal materials can include, but are not limited to, nickel-titanium alloys (e.g. Nitinol),
platinum, cobalt-chromium alloys, stainless steel, tungsten or titanium. In certain embodiments,
metal filaments may be highly polished or surface treated to further improve their hemocompatibility.
The cover 604 can be constructed solely from metallic materials without the inclusion of any polymer
materials, solely from polymer materials without the inclusion of any metallic materials, or a

combination of polymer and metallic materials.

[00320] In some embodiments, some or all of the wires of the cover 604 are DFT wires having a
radiopaque core (e.g., platinum, tantalum, gold, tungsten, etc.) surrounded by a superelastic material
(e.g., Nitinol, a cobalt-chromium alloy, etc.). The radiopaque core may comprise about 5% to
about 50% (e.g., 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%) of the total-cross-sectional area of the
individual wires. In some embodiments, the cover 200 may have 72—144 total wires (e.g., 72, 96 128,
144, etc.) Moreover, some or all of the wires may have a wire diameter of about 0.005 inches to about
0.015 inches (e.g., 0.008 inches, 0.01 inches, etc.). In some embodiments, all of the wires have the

same diameter, and in other embodiments some of the wires have different diameters.
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[00321] As shown in Figure 6A, in some embodiments the cover 604 may have a proximal
portion 620, an intermediate portion 632, and a distal portion 634. The proximal portion 620 may
extend from the connector 605 to a proximal terminus of the intermediate portion 632, the
intermediate portion 632 may extend from a distal terminus of the proximal portion 620 to a proximal
terminus of the distal portion 634, and the distal portion 634 may extend from a distal terminus of the
intermediate portion 632 to a distal terminus 611 of the cover 604. At least when the cover 604 is in
an expanded, relaxed state (as shown in Figure 6A), the inner layer 606 may have (a) a first cross-
sectional dimension IL; at the proximal portion 620 of the cover 604, (b) an increasing second cross-
sectional dimension IL, along the intermediate portion 632 of the cover 604, and (¢) a third cross-
sectional dimension IL3 at the distal portion 634 of the cover 604 that is greater than the first cross-
sectional dimension IL;. In some embodiments, the first cross-sectional dimension IL; of the inner
layer 606 is generally constant along the proximal portion 620 of the cover 604, and the third cross-
sectional dimension IL3 of the inner layer 606 is generally constant along the distal portion 634 of the

cover 604.

[00322] Figure 6B is an enlarged view of a portion of the cover 604 shown in Figure 6A. As shown
in Figure 6B, in some embodiments the inner layer 606 is convex towards the cavity 610 along the
intermediate portion 632. In some embodiments, the inner layer 606 is concave towards the
cavity 610 along the intermediate portion 632. In some embodiments, the inner layer 606 has a
proximal region 631 and a distal region 633 along the intermediate portion 632. As shown in
Figure 6B, in some embodiments, the proximal region 631 is convex towards the cavity 610, and the
distal region 633 is concave towards the cavity 610. In some embodiments, the proximal region 631

is concave towards the cavity 610, and the distal region 633 is convex towards the cavity 610.

[00323] Referring again to Figure 6A, at least when the cover 604 is in the expanded, relaxed state,
the outer layer 608 of the cover 604 may have a first cross-sectional dimension OL; that is generally
constant along the distal portion 634 and the intermediate portion 632 of the cover 604. The first
cross-sectional dimension OL1 of the outer layer 608 may be greater than an inner diameter of the
portion of the blood vessel adjacent to the clot material such that, when the cover 604 is expanded
within a portion of the blood vessel V (see Figure 7), the outer layer 608 exerts a radially outward

force on the blood vessel wall along at least the distal and intermediate portions 634, 632 of the
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cover 604. In some embodiments, at least when the cover 604 is in an expanded, relaxed state, the
outer layer 608 along the proximal portion 620 of the cover 604 has a proximal region 622 and a distal
region 624. As shown in Figure 6A, the proximal region 622 may extend distally from the
connector 605 to a proximal terminus of the distal region 624, and the distal region 624 may extend
distally from a distal terminus of the proximal region 622 to a proximal terminus of the intermediate
portion 620. In some embodiments, a cross-sectional dimension of the proximal region 622 decreases
in a proximal direction, and the distal region 624 has a generally constant cross-sectional dimension.
Moreover, the cross-sectional dimension of the distal region 624 may be substantially the same as the

cross-sectional dimension along the distal and intermediate portions 632, 634 of the cover 604.

[00324] Figure 7 is a side view of the retrieval assembly 602 positioned in a blood vessel V (e.g.,
a cerebral blood vessel) at a treatment site in an expanded state. In use, the retrieval assembly 602
may be delivered through a delivery catheter 2 (e.g., a microcatheter) to the treatment site as described
above with reference to Figures 2A and 2B. The delivery catheter 2 may then be pulled proximally
relative to the retrieval assembly 602 to release the capture structure 100, thereby allowing the capture
structure 100 to self-expand within the clot material CM as described above with reference to
Figure 2C. The delivery catheter 2 may continue advancing proximally to release the cover 604 such

that at least a portion of the outer layer 608 expands into contact with the wall of the blood vessel V.

[00325] With the capture structure 100 engaging the clot material CM, the elongated shaft 12 may
be pulled proximally. Friction between the outer layer 608 and the vessel wall V holds the cover 604
in place within the blood vessel lumen and/or resists proximal movement to a greater degree than the
capture structure 100. As such, the elongated shaft 12 slides proximally through the cavity 610 and
connector 605 and pulls the capture structure 100 proximally through the opening 612 at the distal
region 604b of the cover 604, as shown in Figure 8A. As shown in Figure 8B, as the capture
structure 100 is pulled through the narrow cavity 610, the capture structure 100 forces the inner
layer 806 radially outwardly along the portion of the inner layer 806 aligned with the capture
structure 100. Once the capture structure 100 is completely within the cavity 610, the inner layer 606
collapses radially inwardly distal of a distal terminus 101 of the capture structure 100, thereby
forming a narrowed or substantially or completely closed region 630 and enclosing the capture

structure 100 within the inner layer 606. Such narrowing or closure of the region 630 helps prevent
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the escape of thrombus from the capture structure 100 and/or cover 604 during withdrawal of the

device 600 from the blood vessel V.

[00326] Once the connector 605 abuts connector 607 and/or stop 609, proximal movement of the
elongated shaft 12 pulls the cover 604 and the capture structure 100 proximally together. As shown
in Figure 8C, the clot retrieving device 600 may continue advancing proximally until the retrieval
assembly 602 is positioned within the delivery catheter 2. The delivery catheter 2, device 600, and

associated clot material CM may then be withdrawn from the patient.

[00327] The cover 604 of Figures 6A—8C can be easily retracted to the initial position shown in
Figure 6A to facilitate performing a second (and subsequent) "pass" to retrieve any thrombus that
may remain in the treatment area following a first pass. After the first pass (see Figure 8C), the
cover 604 can be easily grasped, e.g. at the connector 605, and retracted proximally to the position
shown in Figure 6A by sliding it along the shaft 12. Because the cover 604 does not evert during the
process of covering the capture structure 100, there is no need to reverse any eversion during
retraction. This in turn allows for a simpler retraction process. Following retraction of the cover 604,
the capture structure 100 can be cleaned of any thrombus and used in the second and subsequent

passes.

3.0 Selected Embodiments of Connection Assemblies and Associated Methods of Use

[00328] Figures 9A—15 show various embodiments of connection assemblies for use with the clot
retrieving devices of the present technology. Although the connection assemblies discussed below
are described with reference to the clot retrieving device 10 shown in Figures 1A-2G, any of the
connection assemblies may be used with any of the clot retrieving devices, capture structures, and/or
covers disclosed herein. For example, any of the connection assemblies discussed below may be used
with any of the covers discussed above with reference to Figures 3A—-8C. Moreover, only the first
end portion 200a of the cover 200 and proximal portion 100a of the capture structure 100 are shown

in Figures 9A—15 for ease of illustration.

[00329] Figures 9A and 9B are side and isometric enlarged views, respectively, of one embodiment
of a connection assembly 900 of a clot retrieving device 940 shown outside of a blood vessel in

accordance with the present technology. The clot retrieving device 940 can include components that
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are generally similar in structure and function as those of the clot retrieving device 10 shown in
Figures 1A-2G. For example, the clot retrieving device 940 includes the elongated shaft 12, the
capture structure 100, and the cover 200. As such, common acts and structure are identified by the
same reference numbers, and only significant differences in operation and structure are described

below.

[00330] As shown in Figures 9A and 9B, in some embodiments of the clot retrieving device 940,
the coupling region 102 of the capture structure 100 may include an opening 104, and a coupling
region 16 of the shaft 12 may extend through the opening 104. For example, the coupling region 16
of the shaft 12 can include a first region 18, a second region 20 (only visible in Figure 9B), and a
bend 22 between the first and second regions 18 and 20. In some embodiments, the coupling
region 16 can form a hook such that the elongated shaft 12 is bent back on itself (e.g., approximately
180 degrees) and the second region 20 of the shaft 12 is proximal of the bend 22 and the opening 104.
In other embodiments, the capture structure 100 may be coupled to the shaft 12 via other connection

means.

[00331] The connection assembly 900 may include a connector 901 that comprises an outer
band 902 and an inner band 904. The inner band 904 is positioned around a portion of the elongated
shaft 12, and the outer band 902 is located radially outwardly of the inner band 904. At least a portion
of the outer band 902 may be axially aligned and/or overlap with at least a portion the length of the
inner band 904. In some embodiments of the device in Figures 9A and 9B, the inner band 904 is
positioned around the interconnected coupling regions 16 and 102 of the shaft 12 and the capture
structure 100, respectively, and the first portion 200a of the cover 200 is between the inner band 904
and the outer band 902. For example, the first portion 200a of the cover can be clamped between the
outer band 902 and the inner band 904, or otherwise adhered to the outer and inner bands 902, 904.
As such, the outer and inner bands 902, 904 couple the cover 200 and the capture structure 100 to the
shaft 12, and fix the first end portion 200a of the cover 200 and the proximal portion 100a of the
capture structure 100 relative to one another and to relative to the elongated shaft 12. In some

embodiments, the connector 901 may include more or fewer than two bands.

[00332] Each of the inner band 904 and the outer band 902 can be generally cylindrical, or the
inner band 904 and/or the outer band 902 may have different shapes. The inner band 904 can have a
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cross-sectional dimension that is about 0.027 inches or less, about 0.021 inches or less, and/or about
0.015 inches or less. The outer band 902 can have a cross-sectional dimension that is greater than
that of the inner band 904. The outer band 902 can have a cross-sectional dimension that is about

0.027 inches or less, 0.021 inches or less, and/or 0.015 inches or less.

[00333] The inner band 904 includes a proximal terminus 950, a distal terminus 944, and a length
extending between the proximal terminus 950 and the distal terminus 944. Likewise, the outer
band 902 includes a proximal terminus 948, a distal terminus 946, and a length extending between
the proximal terminus 948 and the distal terminus 946. In some embodiments, the proximal
terminus 950 of the inner band 904 defines the proximal terminus of the connector 901 (alone or in
conjunction with the outer band 902) and/or the distal terminus 944 of the inner band 904 defines the
distal terminus of the connector 901 (alone or in conjunction with the outer band 902). Likewise, in
some embodiments, the proximal terminus 948 of the outer band 902 defines the proximal terminus
of the connector 901 (alone or in conjunction with the inner band 904) and/or the distal terminus 946
of the outer band 902 defines the distal terminus of the connector 901 (alone or in conjunction with

the inner band 904).

[00334] As shown in Figures 9A and 9B, the inner band 904 and the outer band 902 may have
generally the same length, but the inner band 904 and the outer band 902 may have different lengths.
In some embodiments, the proximal terminus 950 of the inner band 904 can be generally aligned with
the proximal terminus 948 of the outer band 902 along a plane 952 approximately normal to the
elongated shaft 12 such that the proximal terminus 950 of the inner band 904 and the proximal
terminus 948 of the outer band 902 are within about 0.005 inches of each other. Likewise, the distal
terminus 944 of the inner band 904 can be generally aligned with the distal terminus 946 of the outer
band 902 along a plane 958 approximately normal to the elongated shaft 12 such that the distal
terminus 944 of the inner band 904 and the distal terminus 946 of the outer band 902 are within about
0.005 inches of each other.

[00335] In some embodiments the outer and inner bands 902, 904 are generally coextensive along
their entire respective lengths, but the outer and inner bands 902, 904 may be offset along the

longitudinal axis of the device 10 and/or may have different lengths such that the outer and inner
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bands 902, 904 are generally coextensive along only a portion of one or both of their respective

lengths.

[00336] In some embodiments, the inner band 904 and/or outer band 902 can include a radiopaque
material such as platinum, gold, tungsten, tantalum, platinum-iridium, and/or alloys of any of the
foregoing materials. As such, the inner band 904 and/or outer band 902 may improve visualization
of the retrieval assembly 14. For example, visualization of the connector 901 can assist the physician
in confirming the location of the retrieval assembly 14, or more specifically, the capture structure 100,

which may be distal to or generally aligned with the inner band 904 and/or outer band 902.

[00337] The connector 901 may be secured to the capture structure 100 and elongated shaft 12 by
a crimp and/or a binding agent. For example, the inner band 904 may be secured to the capture
structure 100 and/or the elongated shaft 12 by a crimp and/or a binding agent to fixedly attach the
inner band 904 to the elongated shaft 12. Moreover, the outer band 902 may be secured to the first
end portion 200a of the cover 200 by a crimp and/or a binding agent to fixedly attach the outer
band 902 and the first end portion 200a of the cover 200 to the inner band 904, elongated shaft 12,
and/or capture structure 100. Suitable binding agents include an adhesive, solder, welding flux,

brazing filler, or other materials known and/or used in the art.

[00338] In some embodiments, the outer band 902, cover 200, and inner band 904 are not fixed at
a single location along the elongated shaft 12, but instead are configured to rotate and/or translate
along or relative to the elongated shaft 12. In these embodiments, the clot retrieving device 10 may
include one or more stops (e.g., coils, bumpers, bands, second connectors, etc.) fixed at one or more
locations along the elongated shaft 12 proximal and/or distal to the connector 901, thereby restricting
axial movement of connector 901 (and associated first end portion 200a of the cover 200 and proximal
portion 100a of the capture structure 100) to a predetermined length of the elongated shaft 12. An
example of one such embodiment is described in further detail below with respect to Figures 12A—

15.

[00339] The ability of the retrieval assembly 14 (e.g., the cover 200, capture structure 100, and
connector 901) to rotate may be advantageous to relieve at least some of the tortious stress built up

during the delivery of the clot retrieving device 10 through the vasculature. As previously described,
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the device 10 is often advanced from a remote part of the body and into the cerebral region of the
vasculature. Along this path to a patient's treatment site, the device 10 may undergo many twists and
turns that result in tortious stress being exerted on the device 10. Such tortional stress can create
difficulty when the device 10 deploys from a retracted state to an expanded state. The ability to rotate
with respect to the elongated shaft 12 can help relieve these stresses and improve control over

deployment and positioning of the retrieval assembly 14.

[00340] The connector 901 can be assembled directly over the elongated shaft 12 or over a
sacrificial wire or tool. When the connector 901 is formed over the elongated shaft 12, the outer
band 902, cover 200, and inner band 904 can be positioned sequentially over the elongated shaft 12
(e.g., the outer band 902 first, then the cover 200, then the inner band 904). This can wedge the first
end portion 200a of the cover 200 between the outer band 902 and the inner band 904. The first end
portion 200a of the cover 200 thus presses outwardly against both the inner band 904 and outer
band 902, thereby creating a surface friction between (a) the cover 200 and (b) the outer surface of
the inner band 904 and inner surface of the outer band 902 that is sufficient to secure the cover 200

between the inner and outer bands 904 and 902.

[00341] When the connector 901 is formed over a sacrificial wire or tool, the outer band 902,
cover 200, and inner band 904 can be positioned sequentially (e.g., the outer band 902 first, then the
cover 200, then the inner band 904) over a sacrificial wire having a larger outer diameter than that of
the elongated shaft 12 that the connector 980 is intended to be later inserted over. Once the outer
band 902, cover 200, and inner band 904 are correctly positioned over the sacrificial wire, the outer
band 902, cover 200, and inner band 904 can be, for example, crimped together and the sacrificial
wire can be removed. The outer band 902, cover 200, and inner band 904 can then be slideably
positioned over the elongated shaft 12. In such an embodiment, the outer band 902, cover 200, and
inner band 904 may not be secured to the elongated shaft 12 and can be configured to move with
respect to the elongated shaft 12, as previously described. Assembly of the connector 901 over a
sacrificial wire, tool or mandrel in this manner allows for the connector 901 and cover 200 to be
constructed separately from the shaft 12 and capture structure 100, and subsequent joining of the
connector 901 and cover 200 to the shaft in a separate manufacturing step or location. This in turn

offers flexibility and efficiency in the manufacture of the retrieval device.
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[00342] Once the connector 901 is assembled over the elongated shaft 12 or sacrificial wire or tool,
the cover 200 may have wires 960 (e.g., filaments) that protrude from the proximal terminus of the
connector 901. The protruding wires 960 can be trimmed to be generally aligned with the plane 952
extending along the proximal terminus of the connector 901. As such, the wires 960 can be trimmed

to not protrude, or to protrude less, from the proximal terminus of the connector 901.

[00343] Figure 10 is a cross-sectional side view of some embodiments of a clot retrieving
device 1040 having a connection assembly 1000 configured in accordance with the present
technology. The connection assembly 1000 can include components that are generally similar in
structure and function as those of the connection assembly 900 in Figures 9A and 9B. For example,
the connection assembly 1000 includes the connector 901, the outer band 902, and the inner band 904
of the connection assembly 900, and all variations of the foregoing as described above. As such,
common acts and structure are identified by the same reference numbers, and only significant

differences in operation and structure are described below.

[00344] The connection assembly 1000 shown in Figure 10 includes first and second jackets 1020
and 1042 at a proximal portion of the connector 901. The first jacket 1020 (e.g., an inner sleeve) may
be positioned over a proximal terminus 950 of the inner band 904 and a portion of the elongated
shaft 12 proximal of the inner band 904. The second jacket 1042 (e.g., an outer sleeve) may be
positioned over a proximal terminus 948 of the outer band 902 and the elongated shaft 12 proximal
of the outer band 902. As such, the second jacket 1042 is positioned radially outwardly of the first
jacket 1020. In some embodiments, the connection assembly 1000 may include only the first

jacket 1020, or only the second jacket 1042 (for example, as shown in Figure 11).

[00345] As shown in Figure 10, the proximal portion of the second jacket 1042 directly contacts
and is fixed to the elongated shaft 12, and the proximal portion of the first jacket 1020 directly
contacts and is fixed to the elongated shaft 12 at a position distal of the fixed portion of the second
jacket 1042. The second jacket 1042 may extend along all (see 1046) or a portion of the outer surface
of the outer band 902. Likewise, the first jacket 1020 may extend along all or a portion of the inner
band 904. In some embodiments, the first and/or second jackets 1020 and 1042 may be indirectly
coupled to the shaft 12 via an intermediate structure. For example, in some embodiments, the

proximal portion of the first jacket 1020 is adhered to and in direct contact with the shaft 12 and the

-54-



WO 2018/209310 PCT/US2018/032440

proximal portion of the second jacket 1042 is adhered to and in direct contact with the proximal
portion of the first jacket 1020. In such embodiments, the proximal portion of the first jacket 1020 is
positioned between the elongated shaft 12 and the proximal portion of the second jacket 1042 does
not directly contact the elongated shaft 12.

[00346] The first and/or second jackets 1020 and 1042 can include a polymer material, including
fluoropolymers such as polytetrafluoroethylene (PTFE). The first and/or second jackets 1020 and
1042 can also include polyimide, polyether ether ketone (PEEK), polyurethane, nylon, polyethylene,
polyamide, or combinations thereof. The first and/or second jackets 1020 and 1042 may also include
elastic materials such as any heat-shrinkable material including but not limited to Pebax,
polyurethane, silicone, and/or polyisoprene. When a heat-shrinkable material is used, the heat-
shrinkable material can be applied over the device and heated such that the heat-shrinkable material
is thermally bonded and compressed to adhere to the exterior of the inner and outer bands 904 and 902
and the elongated shaft 12. The jacket(s) can take the form of a mass of adhesive, solder or other
solidified liquid (rather than a pre-existing sheet, tube or other body of solid material) that is applied

to the proximal terminus of the band(s) 902 and/or 904 so as to cover the wire ends.

[00347] As shown in Figure 10, the first and/or second jackets 1020, 1042 may be advantageous
for providing a smooth or otherwise atraumatic surface at the proximal edge of the connector 901.
For example, in some embodiments, the cover 200 is composed of a plurality of wires and at least
some of the wires protrude proximally from the proximal terminus 948 of the outer band 902. The
second jacket 1042 covers the protruding ends of the wires to prevent the protruding ends from
catching on the cover wall 200c (Figures 1A and 1B) as the cover wall 200c advances over the
connector 980 while it inverts over the capture structure 100 and also to prevent trauma to the vessel

walls.

[00348] Figure 11 is a cross-sectional side view of clot retrieving device 1140 having a connection
assembly 1100 in accordance with the present technology. The connection assembly 1100 can include
components that are generally similar in structure and function as those of the connection
assemblies 900 and 1000. For example, the connection assembly 1100 can include the outer band 902

that is generally similar to that discussed above with reference to Figures 9A and 9B. As such,
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common acts and structure are identified by the same reference numbers, and only significant

differences in operation and structure are described below.

[00349] As shown in Figure 11, the connection assembly 1100 includes a connector 1101
comprising the outer band 902, an inner band 1104 having a proximal terminus 1150 extending
proximally beyond the proximal terminus 948 of the outer band 902, and a jacket 1142 extending
between the outer band 902 and the inner band 1104. The inner band 1104 is generally similar to the
inner band 904 described above with respect to Figures 9A and 9B, except the inner band 1104 has a
length that is greater than that of the outer band 902 and extends proximally beyond the distal
terminus 946 of the outer band 902. In addition, the jacket 1142 can be generally similar to the second
jacket 1042 described above with respect to Figure 10, except the jacket 1142 has a proximal portion

adhered to an outer surface of the inner band 1104,

[00350] The connector 1101 shown in Figure 11 may be configured to rotate about the longitudinal
axis of the shaft 12 and/or translate along the length of the elongated shaft 12. In other embodiments,
the connector 1101 may be secured to the elongated shaft 12 by a crimp and is not configured to move

with respect to the elongated shaft 12.

[00351] Figures 12A and 12B are cross-sectional side and isometric views of some embodiments
of a clot retrieving device 1240 having a connection assembly 1200 in accordance with the present
technology. The connection assembly 1200 can include components that are generally similar in
structure and function as those of the connection assembly 900 in Figures 9A and 9B. For example,
the connection assembly 1200 can include the connector 901 having the outer band 902 and the inner
band 904 that are generally similar to those discussed above with reference to Figures 9A and 9B. As
such, common acts and structure are identified by the same reference numbers, and only significant
differences in operation and structure are described below. For example, in addition to the
connector 901 (referred to with respect to Figures 12A and 12B as "the first connector 901"), the
connection assembly 1200 may include a second connector 1201 coupled to the elongated shaft 12
distal of and spaced apart from the first connector 901. In other embodiments, the first connector 901
may abut or otherwise be adjacent to and in contact with the second connector 1201. Unlike

connection assembly 900, the first connector 901 couples only the cover 200 (and not the capture
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structure 100) to the elongated shaft 12, while the second connector 1201 couples the capture structure

100 to the shaft 12.

[00352] The second connector 1201 may comprise a single band 1204 similar to any of the
bands 902, 904, and 1104 described above with reference to Figures 9A—11. For example, the
band 1204 may have a generally cylindrical sidewall that defines a lumen 1208 therethrough. In some
embodiments, the second connector 1201 and/or band 1204 may include a radiopaque material to
improve visualization of the band 1204 and/or position of the proximal region 100a of the capture
structure 100. In other embodiments, the band 1204 may have different shapes or components.
Moreover, in some embodiments, the connector 1201 may include more than one band. For example,
in some embodiments the connector 1201 may include an outer band surrounding at least a portion

of the band 1204.

[00353] In the embodiment shown in Figures 12A and 12B, the shaft 12 extends through a
channel 908 defined by an interior surface of the inner band 904 of the first connector 901, and the
second connector 1201 and/or band 1204 is positioned around the interconnected coupling regions 16
and 102 of the shaft 12 and the capture structure 100, respectively. As such, the second
connector 1201 fixes the proximal portion 100a of the capture structure 100 to the elongated shaft 12.
For example, the second connector 1201 and/or band 1204 can be secured to the capture structure 100
and/or the elongated shaft 12 by a crimp and/or a binding agent. The binding agent may fill any void
within the lumen 1208 of the band 1204 and bond the second connector 1201 and/or band 1204 to the
capture structure 100 and/or the elongated shaft 12.

[00354] In some embodiments, the elongated shaft 12 is slidably received through the channel 908
such that the connector 901 (and associated cover 200) is movable axially along the shaft 12 and/or
free to rotate about the shaft 12. At least in these embodiments, the second connector 1201 can have
an outer diameter D2 greater than an inner diameter D1 of the inner band 904. In such an
embodiment, the second connector 1201 may serve as a mechanical stop and prevent the second
connector 1201 from moving proximal of the first connector 901. In other embodiments, the first
connector 901 is crimped or otherwise fixed to the shaft 12 such that the first connector 901 is not

free to move axially and/or rotate.
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[00355] Figure 13 is a cross-sectional side view of some embodiments of a clot retrieving
device 1340 having a connection assembly 1300 configured in accordance with present technology.
The connection assembly 1300 can include components that are generally similar in structure and
function as those of the connection assembly 1200 in Figures 12A and 12B. For example, the
connection assembly 1300 includes the first connector 901 and the second connector 1201 that are
generally similar to those discussed above with reference to Figures 9A, 9B, 12A and 12B. As such,
common acts and structure are identified by the same reference numbers, and only significant
differences in operation and structure are described below. For example, the connection
assembly 1300 shown in Figure 13 includes a jacket 1342 (e.g., an outer sleeve) positioned extending
between the proximal terminus 948 of the outer band 902 and a portion of the elongated shaft 12
proximal of the outer band 902. In some embodiments, the connection assembly 1300 may include
more than one jacket (e.g., two jackets, three jackets, etc.). For example, in some embodiments the
connection assembly 1300 may include a jacket extending proximally from the inner band 904 (such
as jacket 1020 shown in Figure 10) to the shaft 12. The jacket 1342 may include any of the materials
discussed above with reference to jackets 1020 and 1042. As shown in Figure 13, the proximal
portion of the jacket 1342 directly contacts and is fixed to the elongated shaft 12, but alternatively the
jacket 1342 may be indirectly coupled to the shaft 12 via an intermediate structure (not shown) such
that the proximal portion of the jacket 1342 does not directly contact the elongated shaft 12. The
jacket 1342 may extend along all (shown schematically in hashed lines) or a portion of the outer

surface of the outer band 902.

[00356] Some embodiments of a connection assembly 1400 and clot retrieving device 1440 in
accordance with the present technology are shown in the cross-sectional side view of Figure 14. The
connection assembly 1400 may include the connection assembly 1100 of Figure 11, as well as the
connector 1201 of Figures 12A and 12B. For example, the connection assembly 1400 includes a
connector 1401 comprising the outer band 902 and the inner band 1104. The inner band 1104 may
have a proximal terminus 1450 extending proximally beyond the proximal terminus 948 of the outer
band 902. The connection assembly 1400 further includes a jacket 1142 extending between the outer
band 902 and the inner band 1104. In some embodiments, the connector 1401 shown in Figure 14

may be configured to rotate about the longitudinal axis of the shaft 12 and/or translate along the length
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of the elongated shaft 12, or alternatively the connector 1401 may be secured to the elongated shaft 12

by a crimp and is not configured to move with respect to the elongated shaft 12.

[00357] Figure 15 is a cross-sectional side view of a connection assembly 1500 configured in
accordance with some embodiments of the present technology. The connection assembly 1500 can
include components that are generally similar in structure and function as those of the connection
assembly 1200 in Figures 12A and 12B. For example, the connection assembly 1500 includes the
first connector 901 and the second connector 1201 discussed above with reference to Figures 12A
and 12B. The connection assembly 1500 may further include a stop 1550 (e.g., a bumper, band or
coil) fixed to the elongated shaft 12 and proximal of the connector 901. The stop 1550 can include
an outer sleeve 1552 surrounding a coil 1554 positioned around the elongated shaft 12. In some
embodiments, such as those embodiments wherein the connector 901 is configured to move axially
along the elongated shaft 12, it may be desired for the outer diameter D3 of the stop 1550 to be less
than the outer diameter D1 of the inner band 904. In such an embodiment, the stop 1550 prevents the
connector 901 from moving proximally past the stop 1550. The stop 1550 and/or the coil 1554 may
also serve as a marker and include a radiopaque material. The coil 1554 may be formed of a metal
and/or polymer material, and the sleeve 1552 may be a metal band crimped around the coil 1554
and/or a polymer material that shrinks when heated. The stop 1550 also provides mechanical support
to the elongated shaft 12 over its length. As such, a particular length, diameter, and pitch of the
stop 1550 can be selected to provide a desired flexibility/rigidity to the elongated shaft 12.

4.0 Conclusion

[00358] This disclosure is not intended to be exhaustive or to limit the present technology to the
precise forms disclosed herein. Although specific embodiments are disclosed herein for illustrative
purposes, various equivalent modifications are possible without deviating from the present
technology, as those of ordinary skill in the relevant art will recognize. In some cases, well-known
structures and functions have not been shown and/or described in detail to avoid unnecessarily
obscuring the description of the embodiments of the present technology. Although steps of methods
may be presented herein in a particular order, in alternative embodiments the steps may have another
suitable order. Similarly, certain aspects of the present technology disclosed in the context of

particular embodiments can be combined or eliminated in other embodiments. Furthermore, while
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advantages associated with certain embodiments may have been disclosed in the context of those
embodiments, other embodiments can also exhibit such advantages, and not all embodiments need
necessarily exhibit such advantages or other advantages disclosed herein to fall within the scope of
the present technology. Accordingly, this disclosure and associated technology can encompass other

embodiments not expressly shown and/or described herein.

[00359] Throughout this disclosure, the singular terms "a," "an," and "the" include plural referents
unless the context clearly indicates otherwise. Similarly, unless the word "or" is expressly limited to
mean only a single item exclusive from the other items in reference to a list of two or more items,
then the use of "or" in such a list is to be interpreted as including (a) any single item in the list, (b) all
of the items in the list, or (c) any combination of the items in the list. Additionally, the terms
"comprising" and the like are used throughout this disclosure to mean including at least the recited
feature(s) such that any greater number of the same feature(s) and/or one or more additional types of
features are not precluded. Directional terms, such as "upper," "lower," "front," "back," "vertical,"
and "horizontal," may be used herein to express and clarify the relationship between various elements.
It should be understood that such terms do not denote absolute orientation. Reference herein to "one

embodiment," "an embodiment," or similar formulations means that a particular feature, structure,
operation, or characteristic described in connection with the embodiment can be included in at least
one embodiment of the present technology. Thus, the appearances of such phrases or formulations
herein are not necessarily all referring to the same embodiment. Furthermore, various particular
features, structures, operations, or characteristics may be combined in any suitable manner in one or

more embodiments.
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CLAIMS

I/We claim:

1. A device for retrieving clot material from a blood vessel lumen, the device comprising:

an elongated shaft having a distal zone;

a capture structure having a proximal region coupled to the distal zone of the elongated shaft;

a cover having a first portion coupled to the distal zone of the elongated shaft and a free second
portion, the cover having a first position in which the second portion extends
proximally from the first portion, and a second position inverted relative to the first
position in which the second portion extends distally from the first portion such that
the cover at least partially surrounds the capture structure; and

a connector coupled to the elongated shaft proximal of the capture structure, the connector
including an inner band and an outer band, wherein (a) the inner band at least partially
surrounds a portion of the distal zone of the elongated shaft, (b) the outer band at least
partially surrounds the inner band, and (c) the first portion of the cover is secured

between the inner band and the outer band.

2. The device of claim 1 wherein the connector is coupled to the distal zone of the

elongated shaft by a crimp and/or a binding agent.

3. The device of claim 1 wherein the connector is configured to move with respect to the

elongated shaft.

4. The device of claim 3 wherein the connector is a first connector and the device further
comprises a second connector at least partially surrounding the proximal region of the capture
structure, and wherein the inner band of the first connector has a first inner diameter and the second
connector has a second inner diameter greater than or equal to the first inner diameter of the inner

band.
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5. The device of claim 3 wherein the connector is crimped to the first portion of the cover.

6. The device of claim 3, further comprising a stop fixed to the elongated shaft proximal

of the connector.
7. The device of claim 6 wherein the stop includes a coil attached to the elongated shaft.
8. The device of claim 1 wherein the connector is a first connector, the device further
comprising a second connector, wherein the second connector and the inner band and/or the outer

band are composed of a radiopaque material.

9. The device of claim 1 wherein the inner band and/or the outer band are composed of

a radiopaque material.

10.  The device of claim 1 wherein the cover is composed of a plurality of drawn-filled

tube ("DFT") wires, and at least a portion of the outer band comprises platinum.

11. The device of claim 1 wherein at least a portion of the cover comprises a superelastic
material.

12. The device of claim 1 wherein the inner and outer bands have generally the same
length.

13. The device of claim 1 wherein a distal terminus of the inner band and a distal terminus

of the outer band are at least generally aligned along a plane approximately normal to the elongated

shaft.

14. The device of claim 1 wherein the cover includes a plurality of interwoven wires, and

a portion of the wires protrude proximally from a proximal terminus of the outer band, and wherein
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the device further comprises a jacket over the proximal terminus of the outer band and the protruding

portion of the wires.

15. A device for retrieving clot material from a blood vessel lumen, the device comprising:

an interventional element having an elongated proximal region;

a manipulation member having a distal zone, wherein the proximal region of the interventional
element is coupled to the distal zone of the manipulation member;

a cover having a first portion coupled to the distal zone of the manipulation member and a
free second portion, the cover having a first position in which the second portion
extends proximally from the first portion, and a second position inverted relative to
the first position in which the second portion extends distally from the first portion
such that the cover at least partially surrounds the interventional element;

an inner band proximal to the interventional element and at least partially surrounding a
portion of the distal zone of the manipulation member; and

an outer band at least partially surrounding the inner band, wherein the first portion of the

cover is secured between the inner band and the outer band.

16. The device of claim 15 wherein the inner band, the cover and the outer band are

coupled to the distal zone of the manipulation member by a crimp and/or a binding agent.

17. The device of claim 15 wherein the inner band and the outer band are configured to

move with respect to the manipulation member.

18. The device of claim 15 wherein the inner band and the outer band are crimped to the

first portion of the cover.
19.  The device of claim 18, further comprising a stop fixed to the manipulation member

and proximal of the inner band, wherein the stop has an inner diameter greater than the inner diameter

of the inner band.
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20. The device of claim 15, further comprising a connector at least partially surrounding
the proximal region of the interventional element and a portion of the distal zone of the manipulation
member, wherein at least a portion of the cover comprises a superelastic material, and the connector

and/or the outer band are composed of a radiopaque material.

21. A method for retrieving clot material from a treatment site within a blood vessel lumen,
the method comprising:
providing a clot retrieving device including an elongated shaft having a distal zone and a
retrieval assembly at the distal zone, the retrieval assembly having:

a capture structure with a proximal region coupled to the distal zone of the elongated
shaft,

a cover having a first portion coupled to the distal zone of the elongated shaft and a
free second portion, the cover having a first position in which the second
portion extends proximally from the first portion, and a second position in
which the second portion extends distally from the first portion such that the
cover at least partially surrounds the capture structure, and

a connector coupled to the elongated shaft proximal of the capture structure, the
connector including an inner band and an outer band, wherein (a) the inner
band at least partially surrounds the distal zone of the elongated shaft, (b) the
outer band at least partially surrounds the inner band, and (c) the first portion
of the cover is secured between the inner band and the outer band,

intravascularly advancing the clot retrieving device within a delivery catheter to the treatment
site such that the retrieval assembly is positioned proximate the clot material at the
treatment site;

deploying the retrieval assembly within the blood vessel lumen such that the capture structure
expands at the clot material and the cover is in the first position; and

withdrawing the retrieval assembly proximally through the delivery catheter to remove the

clot material from the treatment site.
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22. The device of claim 21 wherein the connector is coupled to the distal zone of the

elongated shaft by a crimp and/or a binding agent.

23. The device of claim 21, further comprising moving the connector axially relative to

the elongated shaft.

24, The device of claim 23 wherein the retrieval assembly further includes a stop proximal

to the connector, and wherein the stop includes a coil attached to the elongated shatft.

25. The device of claim 21 wherein deploying the retrieval assembly includes inverting

the cover from the first position to the second position.

26. A device for retrieving clot material from a blood vessel lumen, the device comprising:

an elongated shaft having a distal zone;

a capture structure having a proximal region coupled to the distal zone of the elongated shaft;

a cover having a first end portion coupled to the distal zone of the elongated shaft and a free
second end portion, the cover having a first position in which the second end portion
extends proximally from the first end portion, and a second position in which the
second end portion extends distally from the first end portion such that the cover at
least partially surrounds the capture structure and is inverted relative to the first
position;

a connector coupled to the distal zone of elongated shaft, the connector including an inner
band and an outer band, wherein (a) the inner band at least partially surrounds the
distal zone of the elongated shaft and a portion of the proximal region of the capture
structure, (b) the outer band at least partially surrounds the inner band, and (¢) the first

end portion of the cover is secured between the inner band and the outer band.

27.  The device of claim 26, further comprising a jacket material over a proximal terminus
of the inner band and a portion of the elongated shaft proximal of the proximal terminus of the inner
band.
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28. The device of claim 27 wherein the jacket material is an inner jacket material, the
device further comprising an outer jacket material over a proximal terminus of the outer band and at

least a portion of the inner jacket material proximal of the proximal terminus of the outer band.

29. The device of claim 27 wherein the jacket material is an inner jacket material, the
device further comprising an outer jacket material over a proximal terminus of the outer band and at

least a portion of the elongated shaft proximal of the proximal terminus of the outer band.

30. The device of claim 26, further comprising an inner jacket material and an outer jacket
material, wherein the inner jacket material is over a proximal terminus of the inner band and the outer

jacket material is over a proximal terminus of the outer band.

31. The device of claim 26 wherein at least one of the inner band and the outer band is

composed of a radiopaque material.

32.  The device of claim 26 wherein the cover is composed of a plurality of drawn-filled

tube ("DFT") wires, and at least a portion of the outer band comprises platinum.

33. The device of claim 26 wherein at least a portion of the cover comprises a superelastic
material.

34. The device of claim 26 wherein the inner and outer bands have generally the same
length.

35. The device of claim 26 wherein the cover includes a plurality of interwoven wires, and

a portion of the wires protrude proximally from a proximal terminus of the outer band, and wherein
the device further comprises a jacket material over the proximal terminus of the outer band and the

protruding portion of the wires.
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36. The device of claim 26 wherein the inner band and the outer band each include a
proximal terminus, and the proximal terminus of the inner band extends proximally beyond the
proximal terminus of the outer band, and wherein the device further comprises a jacket material over
the proximal terminus of the outer band and a portion of the inner band proximal of the proximal

terminus of the outer band.

37. The device of claim 26 wherein the capture structure is a stent and the cover is a braid.

38. A device for retrieving clot material from a blood vessel lumen, the device comprising:

an interventional element having an elongated proximal region and an opening extending
laterally through the proximal region;

a manipulation member having a distal zone and a coupling element at the distal zone, wherein
at least a portion of the coupling element extends through the opening at the proximal
region of the interventional element;

a cover having a first end portion coupled to the distal zone of the manipulation member and
a free second end portion, wherein the cover has a first position in which the second
end portion extends proximally from the first end portion, and a second position in
which the second end portion extends distally from the first end portion such that the
cover at least partially surrounds the interventional element and is inverted relative to
the first position.

an inner band at least partially surrounding the distal zone of the manipulation member and a
portion of the proximal region of the interventional element; and

an outer band at least partially surrounding the inner band, wherein the first end portion of the

cover is secured between the inner band and the outer band.
39. The device of claim 38, further comprising a jacket material over a proximal terminus

of the inner band and at least a portion of the elongated shaft proximal of the proximal terminus of

the inner band.

-67-



WO 2018/209310 PCT/US2018/032440

40. The device of claim 14 wherein the jacket material is an inner jacket material, the
device further comprising an outer jacket material over a proximal terminus of the outer band and at

least a portion of the inner jacket material proximal of the proximal terminus of the outer band.

41. The device of claim 38, further comprising an inner jacket material and an outer jacket
material, wherein the inner jacket material covers a proximal terminus of the inner band and the outer

jacket material covers a proximal terminus of the outer band.

42.  The device of claim 38wherein the proximal region of the interventional element, the
inner band, the outer band and the first end portion of the cover are coupled to the distal zone of the

elongated shaft by a crimp.

43, The device of claim 38wherein at least one of the inner band and the outer band is

composed of a radiopaque material, and the cover is composed of a plurality of DFT wires.

44, The device of claim 38wherein the cover includes a plurality of interwoven wires, and
a portion of the wires protrude proximally from a proximal terminus of the outer band, and wherein
the device further comprises an inner jacket material and an outer jacket material, the inner jacket
material covering a proximal terminus of the inner band and the outer jacket material covering a

proximal terminus of the outer band and the portion of protruding wires.

45. A method for retrieving clot material from a treatment site within a blood vessel lumen,
the method comprising:
providing a clot retrieving device including an elongated shaft having a distal zone and a
retrieval assembly at the distal zone, the retrieval assembly having:
a capture structure with a proximal region coupled to the distal zone of the elongated
shaft,
a cover having a first end portion coupled to the distal zone of the elongated shaft and
a free second end portion, the cover having a first position in which the second

end portion extends proximally from the first end portion, and a second

-68-



WO 2018/209310 PCT/US2018/032440

position in which the second end portion extends distally from the first end
portion such that the cover at least partially surrounds the capture structure and
is inverted relative to the first position, and
a connector coupled to the distal zone of elongated shaft, the connector including an
inner band and an outer band, wherein (a) the inner band at least partially
surrounds the distal zone of the elongated shaft and the proximal region of the
capture structure, (b) the outer band at least partially surrounds the inner band,
and (c) the first end portion of the cover is secured between the inner band and
the outer band;
intravascularly advancing the clot retrieving device within a delivery catheter to the treatment
site such that the retrieval assembly is positioned proximate the clot material at the
treatment site;
deploying the retrieval assembly within the blood vessel lumen such that the retrieval
assembly expands to the first position; and
withdrawing the retrieval assembly proximally through the delivery catheter to remove clot

material from the treatment site.

46. The method of claim 45, further comprising an inner jacket material over a proximal

terminus of the inner band, and an outer jacket material over a proximal terminus of the outer band.

47. The method of claim 45wherein the proximal region of the capture structure, the
connector, and the first end portion of the cover are coupled to the distal zone of the elongated shaft

by a crimp.

48. The method of claim 45wherein the cover includes a plurality of interwoven wires,
and a portion of the wires protrude proximally from a proximal terminus of the outer band, and
wherein the device further comprises a jacket material at least partially over the proximal terminus of

the outer band and the protruding portion of the wires.
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49, The method of claim 45wherein at least one of the inner band and the outer band is

composed of a radiopaque material, and the cover is composed of a plurality of DFT wires.

50. The method of claim 45wherein the inner band and the outer band each include a
proximal terminus, and the proximal terminus of the inner band extends proximally beyond the
proximal terminus of the outer band, and wherein the device further comprises a jacket material at
least partially over the proximal terminus of the outer band and the inner band proximally adjacent

the proximal terminus of the outer band.

51. A device for retrieving clot material from a blood vessel lumen, the device comprising:

an elongated shaft having a distal zone;

a capture structure having a proximal region coupled to the distal zone of the elongated shaft;

a cover including a plurality of filaments, the cover having a first portion coupled to the distal
zone of the elongated shaft and a free second portion, the cover having a first position
in which the second portion extends proximally from the first portion, and a second
position inverted relative to the first position in which the second portion extends
distally from the first portion such that the cover at least partially surrounds the capture
structure;

a connector coupling the first portion of the cover to the distal zone of the elongated shaft,
wherein at least a portion of the filaments protrude proximally from a proximal
terminus of the connector; and

a jacket at least partially over the proximal terminus of the connector and the protruding
portion of the filaments, wherein the jacket prevents direct contact between the cover
and the protruding portions of the filaments as the cover moves from the first position

to the second position.

52. The device of claim 51 wherein the cover is a braid, and the capture structure is a stent.
53. The device of claim 51 wherein the jacket includes a polymer.
54. The device of claim 51 wherein the jacket includes a heat-shrinkable material.
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55. The device of claim 51 wherein the jacket is at least partially over a portion of the

elongated shaft proximal of the proximal terminus of the connector.

56.  Thedevice of claim 51 wherein the inner band at least partially surrounds the proximal

region of the capture structure.

57. The device of claim 51 wherein the connector is a first connector, and the device
further comprises a second connector distal of the first connector along the elongated shaft, wherein
the second connector at least partially surrounds the proximal region of the capture structure and the

distal zone of the elongated shaft.

58. The device of claim 57 wherein the first connector is configured to move with respect

to the elongated shatft.

59. The device of claim 58, further comprising a stop fixed to the elongated shaft proximal

of the first connector.

60. The device of claim 51 wherein the connector includes an inner band and an outer
band, and wherein:

the inner band at least partially surrounds a portion of the distal zone of the elongated shaft,

the outer band at least partially surrounds the inner band, and

the first portion of the cover is secured between the inner band and the outer band.

61. The device of claim 60 wherein the portion of the elongated shaft is a first portion, and
the device further comprises a buffer material positioned over a second portion of the elongated shaft

proximal of the proximal terminus of the inner band.
62. A device for retrieving clot material from a blood vessel lumen, the device comprising:
an interventional element;

a manipulation member having a distal zone;
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a cover having a first portion coupled to the distal zone of the manipulation member and a
free second portion, the cover having a first position in which the second portion
extends proximally from the first portion, and a second position inverted relative to
the first position in which the second portion extends distally from the first portion
such that the cover surrounds at least a portion of the interventional element;

a connector coupling the first portion of the cover to the distal zone of the manipulation
member, wherein at least a portion of the cover extends proximally from a proximal
terminus of the connector; and

a jacket extending from the proximal terminus of the connector and covering the extending
portion of the cover, thereby preventing the extending portion of the cover from
engaging the remaining portion of the cover as the cover moves from the first position

to the second position.

63.  The device of claim 62 wherein the interventional element includes a proximal region

at least partially surrounded by the connector.

64. The device of claim 62 wherein the connector includes an inner band and an outer
band, and wherein the jacket is an outer sleeve, the device further comprising an inner sleeve over a
proximal terminus of the inner band and a portion of the manipulation member proximal of the

proximal terminus of the inner band.

65. The device of claim 62 wherein the connector is a first connector, the device further
comprising a second connector at least partially surrounding the proximal region of the interventional

element and the portion of the distal zone of the manipulation member.

60. The device of claim 62 wherein the connector includes an inner band and an outer
band, and wherein the inner band is proximal of the proximal region of the interventional element
and at least partially surrounds a portion of the distal zone of the manipulation member, and the outer

band at least partially surrounds the inner band.
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67.  The device of claim 66 wherein a proximal terminus of the inner band extends
proximally beyond a proximal terminus of the outer band, and wherein the jacket is at least partially

over the inner band proximal of the proximal terminus of the outer band.

68. The device of claim 66 wherein the inner band and the outer band are configured to

move with respect to the manipulation member.

69.  The device of claim 62, further comprising a stop fixed to the manipulation member

proximal of the connector.

70. The device of claim 65 wherein:

the interventional element includes an elongated proximal region and an opening extending
laterally through the proximal region, and

the manipulation member includes a coupling element at the distal zone of the manipulation
member, wherein at least a portion of the coupling element extends through the

opening of the interventional element.

71. A method for retrieving clot material from a treatment site within a blood vessel lumen,
the method comprising:
providing a clot retrieving device including an elongated shaft having a distal zone and a
retrieval assembly at the distal zone, the retrieval assembly having:
a capture structure with a proximal region coupled to the distal zone of the elongated
shaft,
a cover having a plurality of filaments, a first portion coupled to the distal zone of the
elongated shaft and a free second portion, the cover having a first position in
which the second portion extends proximally from the first portion, and a
second position inverted relative to the first position in which the second
portion extends distally from the first portion such that the cover at least

partially surrounds the capture structure,
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a connector coupling the first portion of the cover to the distal zone of the elongated
shaft, wherein at least a portion of the filaments protrude proximally from a
proximal terminus of the connector, and
a jacket at least partially over the proximal terminus of the connector and the
protruding portion of the filaments;
intravascularly advancing the clot retrieving device within a delivery catheter to the treatment
site such that the retrieval assembly is positioned proximate the clot material at the
treatment site;
deploying the retrieval assembly within the blood vessel lumen such that the retrieval
assembly expands to the first position; and
withdrawing the retrieval assembly proximally through the delivery catheter to remove clot

material from the treatment site.

72. The method of claim 71 wherein the connector at least partially surrounds the proximal

region of the capture structure.

73. The method of claim 71 wherein the connector is a first connector proximal of the
proximal region of the capture structure, and the device further comprises a second connector at least

partially surrounding the proximal region of the capture structure.

74. The method of claim 71 wherein the jacket is at least partially over a portion of the

elongated shaft proximal of the proximal terminus of the connector.

75. The method of claim 71 wherein the connector includes an inner band and an outer
band, wherein:

the inner band at least partially surrounds a portion of the distal zone of the elongated shaft,

the outer band at least partially surrounds the inner band, and

the first portion of the cover is secured between the inner band and the outer band.
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76. A clot retrieving device, comprising:

an elongated shaft having a distal region;

a capture structure having a proximal portion coupled to the distal region of the elongated
shaft and a distal portion having a distal terminus; and

a cover having a first portion coupled to the distal region of the elongated shaft and a second
portion extending from the first portion, the cover having a first configuration in which
the second portion of the cover extends proximally from the first portion, and the cover
having a second configuration in which the capture structure is at least partially
ensheathed within the first portion of the cover and the second portion of the cover
extends distally from the first portion, and in the second configuration the second
portion has (a) a first region distal to a distal terminus of the capture structure, the first
region tapering radially inwardly in a distal direction, and (b) a second region

extending distally and radially outwardly from the first region.

77.  The clot retrieving device of claim 76 wherein in the second configuration the second
region of the second portion extends distally and circumferentially radially outwardly from the first

region.

78. The clot retrieving device of claim 76 wherein, in the second configuration, the second

portion of the cover has a third region extending proximally from the second region.
79. The clot retrieving device of claim 78 wherein, in the second configuration, the second
portion of the cover has a fourth region that extends distally and radially outwardly from the third

region, wherein the third region and the fourth region meet at a proximal folded edge.

80. The clot retrieving device of claim 76 wherein, in the second configuration, the first

and second regions of the second portion together define a channel extending therethrough.
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81.  The clot retrieving device of claim 80 wherein, in the second configuration, the first
portion of the cover defines an axially-extending cavity that is continuous with the channel of the

second portion.

82. The clot retrieving device of claim 80 wherein a diameter of the channel decreases in

a distal direction along the first region and increases in a distal direction along the second region.

83.  Theclot retrieving device of claim 76 wherein, when the cover is unconstrained in the
first configuration, the cross-sectional area at the second portion of the cover is greater than the cross-

sectional area at the first portion of the cover.

84.  The clot retrieving device of claim 76 wherein the cover is a braid comprising a

plurality of interwoven filaments.

85. The clot retrieving device of claim 84 wherein at least some of the plurality of

filaments are DFT wires comprising a radiopaque core material surrounded by a superelastic material.

86.  The clot retrieving device of claim 76 wherein the capture structure is a stent.

87. A clot retrieving device, comprising:

an elongated shaft having a distal region;

a capture structure having a proximal portion coupled to the distal region of the elongated
shaft and a distal portion having a distal terminus; and

a cover coupled to the distal region of the elongated shaft, the cover having a first portion and
a second portion extending from the first portion, wherein the cover has (a) a first
configuration in which the second portion of the cover extends proximally from the
first portion, and (b) a second configuration in which the capture structure is at least
partially ensheathed within the first portion of the cover and the second portion extends
distally from the first portion, and wherein, in the second configuration, the second

portion has:
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a neck portion distal to the capture structure, the neck portion having a cross-sectional
area that decreases then increases in a distal direction,

a broad portion that curves radially outwardly and proximally from a distal region of
the neck portion, and

a channel extending through the neck portion that terminates at an opening at a distal

face of the cover.

88. The clot retrieving device of claim 87 wherein, in the second configuration, the broad
portion of the second portion curves circumferentially radially outwardly and proximally from the

distal region of the neck portion.

89. The clot retrieving device of claim 87 wherein, in the second configuration, the second
portion of the cover has an inverted portion that extends distally and radially outwardly from the

broad portion, wherein the broad portion and the inverted portion meet at a curved edge.

90.  The clot retrieving device of claim 87 wherein, in the second configuration, a length

of the neck portion and a length of the broad portion define the distal face of the cover.

91. The clot retrieving device of claim 87 wherein, in the second configuration, the broad

portion surrounds and is spaced apart from at least a portion of the length of the neck portion.

92. The clot retrieving device of claim 87 wherein, in the second configuration, a cross-
sectional area of the broad portion is greater than the cross-sectional area of the first portion of the

cover.

93.  Theclot retrieving device of claim 87 wherein, when the cover is unconstrained in the
first configuration, the cross-sectional area at the second portion of the cover is greater than the cross-

sectional area at the first portion of the cover.
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94.  The clot retrieving device of claim 87 wherein in the second configuration the cover

is inverted relative to the first configuration.

95. The clot retrieving device of claim 87 wherein the cover is a braid comprising a

plurality of interwoven filaments.

96. A method for using a clot retrieval device to retrieve clot material from a blood vessel
of a patient, the clot retrieval device including a capture structure and a cover having a first portion
and a second portion, the method comprising:

expanding the clot retrieval device within the blood vessel lumen into a first configuration

such that the second portion of the cover extends proximally from the first portion of
the cover and the second portion of the cover contacts an interior surface of the vessel
wall;

moving the capture structure proximally relative to the cover to transform the clot retrieval

device from the first configuration into a second configuration in which (a) the first
portion of the cover surrounds the capture structure, and (b) the second portion extends
distally from the first portion, the second portion tapering radially inward distal to a
distal terminus of the capture structure to a narrow region, and then curves radially
outwardly from the narrow region to form a wide region; and

retaining at least a portion of the clot material within the cover and removing the clot material

and clot retrieval device from the patient with the clot retrieval device in the second

configuration.

97.  The method of claim 96 wherein the wide region includes:

a first portion extending distally and radially outwardly from a distal terminus of the narrow
region, and

a second portion extending proximally from a distal terminus of the first portion of the wide

region.
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98. The method of claim 97 wherein the wide region further includes a third portion
extending distally and radially outwardly from a distal terminus of the wide region, wherein the
second portion of the wide region and the third portion of the wide region meet at a proximal edge of

the wide region.

99. The method of claim 96 wherein the clot retrieval device is constrained within a
delivery sheath during delivery of the clot retrieval device to the clot material, and wherein expanding

the clot retrieval device includes withdrawing the delivery sheath proximally beyond the cover.

100. The method of claim 96, further comprising inverting the first portion of the cover

while the second portion of the cover remains in contact with the vessel wall.

101. A device for retrieving clot material from a blood vessel, the device comprising:
an elongated member having a distal region configured to be intravascularly positioned at or
near the clot material within the blood vessel; and
a cover having a proximal portion, an intermediate portion, and a distal portion, the cover
slideably coupled to the distal region of the elongated member at a connector, the cover
having an inner layer and an outer layer continuous with the inner layer at the distal
terminus of the cover, wherein the proximal end portions of each of the inner layer and
the outer layer are fixed relative to one another at the connector, and wherein, at least
when the cover is in an expanded, relaxed state:
the inner layer has (a) a first cross-sectional dimension at the proximal portion of the
cover, (b) a distally increasing cross-sectional dimension along the
intermediate portion of the cover, and (c¢) a second cross-sectional dimension
at the distal portion of the cover, wherein the second cross-sectional dimension
is greater than the first cross-sectional dimension, and
the outer layer has a cross-sectional dimension that is generally constant along the

distal portion and the intermediate portion of the cover.
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102.  The device of claim 101 wherein the cross-sectional dimension of the outer layer along
the distal and intermediate portions of the cover is greater than an inner diameter of the portion of the
blood vessel adjacent to the clot material such that, when the cover is expanded within the blood
vessel lumen, the outer layer exerts a radially outward force on the blood vessel wall along at least

the distal and intermediate portions of the cover.

103.  The device of claim 101 wherein, at least when the cover is in an expanded, relaxed
state, the outer layer along the proximal portion of the cover has a distal region and a proximal region
extending proximally from the distal region to the connector, and wherein (a) the distal region has a
generally constant cross-sectional dimension, and (b) a cross-sectional dimension of the proximal

region decreases in a proximal direction.

104. The device of claim 103 wherein, at least when the cover is in an expanded, relaxed
state, the cross-sectional dimension of the distal region of the outer layer is substantially the same as

the cross-sectional dimension along the distal and intermediate portions of the cover.

105. The device of claim 101 wherein, at least when the cover is in an expanded, relaxed
state, the first cross-sectional dimension of the inner layer is generally constant along the proximal

portion of the cover.

106. The device of claim 101 wherein, at least when the cover is in an expanded, relaxed
state, the second cross-sectional dimension of the inner layer is generally constant along the distal

portion of the cover.

107.  The device of claim 101 wherein, at least when the cover is in an expanded, relaxed
state:
the first cross-sectional dimension of the inner layer is generally constant along the proximal
portion of the cover, and
the second cross-sectional dimension of the inner layer is generally constant along the distal

portion of the cover.
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18.  The device of claim 101 wherein the distal terminus of the cover defines an opening
configured to receive a capture structure therethrough, and wherein the cover includes a cavity

extending proximally from the opening to the connector.

19. The device of claim 101 wherein the cover is an inverted tubular braid.

110.  The device of claim 101 wherein the elongated member is a solid wire.

111.  The device of claim 101, wherein, when the capture structure is received in the cover,
a first portion of the inner layer is displaced radially outward to accommodate the capture structure,
and a second portion of the inner layer, located distal of the first portion, remains collapsed radially

inward to form at least a partial closure distal of the capture structure.

112. A system for retrieving clot material from a blood vessel, the system comprising:

an elongated member having a distal region configured to be intravascularly positioned at or
near the clot material within the blood vessel;

a capture structure having a proximal portion coupled to the distal region of the elongated
member at a first connector; and

a cover coupled to the distal region of the elongated member at a second connector, the second
connector proximal of the first connector along the elongated member, wherein the
cover has a first portion extending proximally from the distal terminus, a second
portion extending proximally from first portion, and a third portion extending
proximally from the second portion to the second connector,

wherein the cover has an inner layer and an outer layer continuous with the inner layer at the
distal terminus of the cover, each of the inner layer and the outer layer having proximal
ends fixed at the second connector, and wherein, at least when the cover is in an
expanded, relaxed state:
the inner layer has a funnel-shaped region along the first portion of the cover and a

neck region extending along the second and third portions of the cover, and
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the outer layer has a generally cylindrical shape along the first and second portions of
the cover, and a decreasing cross-sectional dimension along the third portion

of the cover.

113.  The system of claim 112 wherein the funnel-shaped region of the cover has a distal

portion with a generally constant cross-sectional dimension and a tapered proximal portion.

114.  The system of claim 112 wherein, at least when the cover is in an expanded, relaxed
state, the distal terminus of the cover surrounds an opening configured to receive the capture structure

therethrough.

115. The system of claim 114 wherein the inner layer surrounds a cavity extending from

the opening to the third portion of the cover.

116. The system of claim 112 wherein, as the capture structure is moved proximally along
the neck region of the inner layer while the cover is expanded within the blood vessel such that the
outer layer contacts with the blood vessel wall, a distance between the inner layer and the outer layer

decreases along the portion of the cover axially aligned with the capture structure.

117.  The system of claim 112 wherein the cover is an inverted tubular braid.

118.  The system of claim 112, wherein, when the capture structure is received in the cover,
a first portion of the inner layer is displaced radially outward to accommodate the capture structure,
and a second portion of the inner layer, located distal of the first portion, remains collapsed radially

inward to form at least a partial closure distal of the capture structure.

119. A system for retrieving clot material from a blood vessel, the system comprising:
an elongated member having a distal region configured to be intravascularly positioned at or

near the clot material within the blood vessel;
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a capture structure having a proximal portion coupled to the distal region of the elongated
member; and

a dual-layer cover coupled to the distal region of the elongated member at a location proximal
of the capture structure, wherein the cover has a radially expansile outer layer that
tends to self-expand toward an inner wall of the blood vessel, and an inner layer that
tends to collapse inward toward the elongated member such that the inner layer is
spaced radially inward from the outer layer; and

the cover being slidable on the elongated member so that the capture structure can be received

in the cover.
120.  The system of claim 119, wherein, when the capture structure is received in the cover,
a first portion of the inner layer is displaced radially outward to accommodate the capture structure,
and a second portion of the inner layer, located distal of the first portion, remains collapsed radially
inward to form at least a partial closure distal of the capture structure.

121.  The system of claim 119 wherein the cover has a closed proximal end.

122,  The system of claim 119, wherein a distalmost portion of the inner layer is not

collapsed radially inward, so as to form an enlarged distal opening of the cover.

123.  The system of claim 122, wherein the distalmost portion of the inner layer extends

proximally in at least partial contact with a radially adjacent portion of the outer layer.

124,  The system of claim 119, wherein at least the distal region of the elongated member

comprises a wire.

125. The system of claim 119, wherein at least the distal region of the elongated member

comprises a stent retriever.
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