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Attorney Docket #: 243382.000119

INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

Field of Invention

The present invention generally relates to medical instruments, and more particularly,

delivery systems for a device for aneurysm therapy.

Background

Cranial aneurysms can be complicated and difficult to treat due to their proximity to critical
brain tissues. Prior solutions have included endovascular treatment whereby an internal volume of
the aneurysm sac is removed or excluded from arterial blood pressure and flow. Current
alternatives to endovascular or other surgical approaches can include occlusion devices that either
fill the sac of the aneurysm with embolic material or treating the entrance or neck of the aneurysm.
Both approaches attempt to prevent blood flow into the aneurysm. When filling an aneurysm sac,
the embolic material clots the blood, creating a thrombotic mass within the aneurysm. When
treating the aneurysm neck, blood flow into the entrance of the aneurysm is inhibited, inducing
venous stasis in the aneurysm and facilitating a natural formation of a thrombotic mass within the
aneurysm.

Current occlusion devices typically utilize multiple embolic coils to either fill the sac or
treat the entrance. In either treatment, obtaining an embolic coil packing density sufficient to either
occlude the aneurysm neck or fill the aneurysm sac is difficult and time consuming. Further,
aneurysm morphology (e.g. wide neck, bifurcation, etc.) can required ancillary devices such a
stents or balloons to support the coil mass and obtain the desired packing density.

Naturally formed thrombotic masses formed by treating the entrance of the aneurysm with
embolic coils can improve healing compared to aneurysm masses packed with embolic coils by

reducing possible distention from arterial walls and permitting reintegration into the original parent
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The .expansion ring can be mechanically connected to a portion of the outer fold segment
such that the outer fold segment covers at least a portion of the notch and at least a portion of the
expansion ring,.

In the deployed configuration, the expansion ring can include an attached segment and an
extending portion. The attached segment can be attached to the braided implant and can open a
first region of the occlusive sack to a first circumference, and the extending portion can be attached
to the attaching segment and can open a second region of the occlusive sack to a second
circumference greater than the first circumference.

The expansion ring can have leaf shaped elements that extend radially as the expansion
ring moves from the collapsed configuration to the deployed configuration.

The expansion ring can have segments joined to form a substantially tubular zlg-zag
structure when in the collapsed configuration.

The inner elongated member can be pushed distally to implant at least a portion of the
braided implant.

An example device for treating an aneurysm can include a tubular delivery member, an
inner elongated member, a braided tubular implant, and an expansion component. The braided
tubular implant can be movable from a delivery configuration to an implanted configuration. In
the delivery configuration, the braided tubular implant can have a first end extending proximally
within an interior of the tubular delivery member that is detachably attached to a distal end of the
inner elongated member and a second end extending distally from the distal end of the tubular
delivery member and folding proximally over at least a portion of a notch positioned on an exterior
of the tubular delivery member near a distal end of the tubular delivery member. The expansion

component can be positioned within the notch on the tubular delivery member and attached to the
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braided tubular implant near the second end of the braided tubular implant. The expansion
component can be movable from a collapsed configuration engaging the notch to a deployed
configuration disengaging the notch.

The notch on the exterior of the tubular delivery member can be a circumferential
indentation. The expansion component can be positioned in the circumferential indentation when
in the collapsed configuration.

When in the implanted configuration, the braided tubular implant can have an occlusive
sack and the expansion component can be positioned within the occlusive sack. The expansion
component can have extending members that appose the occlusive sack when the expansion
component is in the deployed configuration. When in the collapsed configuration, the expansion
component can have an opening through which the braided tubular implant passes through upon
movement from the delivery configuration to the implanted configuration.

An example method for treating an aneurysm can include the steps of providing a braided
implantation delivery system having a braided implant, a delivery tube, and an expansion
component, attaching the braided implant to the expansion component, engaging the expansion
component with a notch on the delivery tube, implanting the braided implant in the aneurysm,
expanding the expansion component to disengage the expansion component from the notch, and
releasing the expansion component from the delivery tube which releases the braided implant from
the delivery tube.

The method can further include the step of expanding the expansion component to occlude

at least a portion of the neck of the aneurysm.
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The step of implanting the braided implant in the aneurysm can include the step of forming
an occlusive sack, and the step of expanding the expansion component can include the step of
extending the occlusive sack across the neck of the aneurysm.

The provided braided implantation delivery system can further include an inner elongated
member, and the method can further include the step of attaching the braided implant to the inner
elongated member. The step of implanting the braided implant can further include the steps of
pushing the inner elongated member distally, thereby pushing a portion of the braided implant into

the aneurysm and detaching the braided implant from the inner elongated member.

Brief Description of the Drawings

The above and further aspects of this invention are further discussed with reference to the
following description in conjunction with the accompanying drawings, in which like numerals
indicate like structural elements and features in various figures. The drawings are not necessarily
to scale, emphasis instead being placed upon illustrating principles of the invention. The figures
depict one or more implementations of the inventive devices, by way of example only, not by way
of limitation.

FIG. 1 is a cross-sectional drawing of an implantation device or system according to the
present invention;

FIG. 2A is a drawing depicting braided implant in a delivery configuration according to
the present invention;

FIG. 2B is a drawing depicting an expansion ring in a collapsed configuration according to

the present invention;
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FIG. 2C is a drawing depicting a distal end of a delivery tube according to the present
invention;

FIG. 3 is a drawing depicting a distal end of an implantation system according to the present
invention;

FIG. 4 is a cross-sectional drawing of an implantation system within a microcatheter
according to the present invention;

FIGS. 5A to 5G are drawings illustrating a method of use of an implantation system
according to the present invention;

FIG. 6 is a drawing depicting a braided implant in an implanted configuration with an
expansion ring in a deployed configuration according to the present invention;

FIG. 7A is a cut-away drawing of an aneurysm with a partially implanted braided implant.

FIG. 7B is a cut-away drawing of an aneurysm with a completely implanted braided
implant.

FIGs. 8A to 8C is drawing depicting a braided implant in an implanted configuration and
an expansion ring in a deployed configuration according to the present invention;

FIGs. 9A to 9B is a drawing depicting a braided implant in an implanted configuration and
an expansion ring in a deployed configuration according to the present invention;

FIGs. 10A, and 10B are drawings depicting expansion rings in a collapsed configuration
according to the present invention; and

FIGs. 11 and 12 are flow diagrams outlining method steps according to the present

invention.
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Detailed Description

Previous approaches utilizing embolic coils can be improved upon by treating the
aneurysm entrance and/or packing the aneurysm with an embolic braided implant. For example,
see U.S. Patent Application Number 15/903,860, incorporated herein, in its entirety, by reference.
Treating the aneurysm with the braided implant can have potential advantages over treatments
utilizing embolic coils such as an ability to achieve higher packing density, ability to retract and
reposition the implant during the implantation procedure, ability to perform implantation without
ancillary devices such as stents or balloons, reduced risk of reanalyzing or compacting, and
improved coverage across the aneurysm neck, for example.

In braided implant delivery systems, it can be advantageous to maintain an attachment
between an implant and a delivery device until the implant is in place at the treatment site, then
detach the implant so that portions of the delivery device and system can be extracted. When
implanted in an aneurysm, for example, the delivery system can also serve to at least partially
occlude the neck of the aneurysm. The present disclosure describes various example systems,
devices, and methods that can be utilized for at least such purposes.

The system for positioning and deployment of an intrasaccular device (e.g. braided
implant) into an aneurysm can include an outer hollow braid pusher, an inner braid pusher, a
braided implant, and a microcatheter. The outer pusher (delivery tube) be coaxially mounted over
the inner pusher (inner elongated member). A first (proximal) end of the braided implant (braided
intrasaccular component) can be mounted to a distal end of the outer pusher, while a second (distal)
end of the braided implant can be attached to a distal end of the inner pusher. The first end of the
braided implant can have a self-expanding ring mounted to the braid. The self-expanding ring can

be made of Nitinol or other similar self-expanding material. The self-expanding ring can be
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crimped in place within a notch located at a distal end of the outer pusher to attach the braided
implant to the outer pusher, and the first, proximal end of the braided implant can fit within a notch
at the distal end of the inner pusher. The inner pusher can include a release mechanism of known
design. For example, see U.S. Patent Number 7,377,932 and U.S. Patent Number 8,062,325, each
incorporated herein, in their entirety, by reference.

FIG. 1 depicts a cross-sectional view of an implantation device 100 having a braided
implant 300, a delivery tube 500, and an inner elongated member 400. The braided implant 300
can have an outer fold segment 302 near a distal end 314 of the braided implant 300. The outer
fold segment 302 can be attached to an expansion ring 200, and the expansion ring 200 can be
positioned within a notch 510 on an outer surface 508 of the delivery tube 500 near a distal end
514 of the delivery tube 500. The braided implant can have a fold 303 positioned distal the distal
end 514 of the delivery tube 500 such that the outer fold segment 302 extends proximally from the
fold 303 over the delivery tube 500 and an inner fold segment 304 extends proximally from the
fold 303 within the delivery tube 500. The inner fold segment 304 can extend to a proximal end
312 of the braided implant 300, and a distal end 414 of the inner elongated member 400 can be
detachably attached to the proximal end 312 of the braided implant 300. The delivery tube 500 and
the inner elongated member 400 can each have proximal ends 512,412 that can be accessible bya
user for manipulation of the device 100 during treatment.

FIGs. 2A to 2C depict a braided implant 300, an expansion ring 200, and a delivery tube
500 that can be assembled to form at least part of an implantation device, such as the device 100
depicted in FIG. 1. FIG. 2A depicts the braided implant 300 in a delivery configuration having an
outer fold segment 302 separated from an inner fold segment 304 by a fold 303. The inner fold

304 can be sized to fit within a lumen 504 of the delivery tube 504 such as the delivery tube 500
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depicted in FIG. 2C. The inner fold 304 can extend to a first end 312 that can attach to an inner
elongated member (not shown). The outer fold segment 302 can be positioned at a second end 314
of the braided implant and can be sized to fit over an expansion ring 200, such as the expansion
ring 200 depicted in FIG. 2B. The outer fold segment 302 can also be sized to fit over a distal end
514 of a delivery tube 500 such as the delivery tube depicted in FIG. 2C.

FIG. 2B depicts the expansion ring 200 in a collapsed confi guration. In the collapsed
configuration, the expansion ring 200 can be sized to fit within a notch 510 on an outer surface
508 of a delivery tube 500 such as the delivery tube 500 depicted in FIG. 2C. The expansion ring
200 can include extending portions 210 that are attached by attaching segments 220 to form a ring
having an opening 240 sized to fit within the delivery tube notch 510. Each extending portion 210
can have a petal or oval shape such as shown in FIG. 2B, and the shape can be characterized by a
first width 216 at a base of the extending portion 210 and a second width 218 near a middle of the
extending portion that is wider than the first width 216.

FIG. 2C depicts a portion of a delivery tube 500 near a distal end 514 of the delivery tube
500. As discussed in reference to FIGs. 2A and 2B, the delivery tube 500 can have notch 510 near
its distal end 514 on its outer surface 508, and the delivery tube 500 can have a lumen 504
therethrough.

FIG. 3 depicts a braided implant 300, expansion ring 200, and delivery tube 500 such as
those depicted in FIGs. 2A to 2C assembled together to form an implantation device. As shown,
an outer fold segment 302 of the braided implant 300 can be folded over and attached to an
expansion ring 200, and the expansion ring 200 can be sized to fit within a notch 510 on an outer

surface 508 of the delivery tube 500. An inner fold segment 304 of the braided implant 300 can

10
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extend into alumen 504 of the delivery tube. Configured thusly, the depicted device can be inserted
into a microcatheter for delivery to a treatment site.

FIG. 4 depicts a cross-sectional view of an implantation system including a device 100
positioned within a microcatheter 600 for delivery to a treatment site. The microcatheter can be
any catheter suitable for insertion into a patient and navigation to a treatment site. Once in place,
the implantation device 100 can be fed through the catheter 600 to the treatment site. The catheter
600 can have a distal end 614 that can be positioned at a treatment site and a proximal end 612 that
can be accessible to a user during a treatment procedure.

FIGs. 5A to 5G are cross-sectional drawings illustrating a method of use of an implantation
system for treatment of an aneurysm. FIG. 5A depicts an implantation system configured to begin
implantation of the braided implant. As shown, the device can be approximately aligned with a
distal end 614 of the microcatheter 600. The braided implant 300 can be attached to an expansion
ring 200 within a delivery tube notch 510 and can extend within the delivery tube 500 to attach to
an inner elongated member 400 at a braid release 400.

FIG. 5B depicts a partially implanted braided implant 300. As shown, the inner elongated
member 400 can be pushed distally, pushing the braided implant 300 out of the delivery tube 500
and microcatheter 600. As the braided implant 300 exits the delivery tube 500, the implant 300
can invert and begin to form an occlusive sack 308.

As shown in FIG. 5C, the inner elongated member 400 can be continued to be pushed
distally, pushing more of the braided implant 300 out of the delivery tube 500. As the braided
implant 300 further exits the delivery tube 500, the implant 300 can continue to invert and the

occlusive sack 308 can expand.

11
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As shown in FIG. 5D, the inner elongated member 400 can be pushed until the braided
implant 300 fully exits the delivery tube. As shown, the occlusive sack 308 can be fully expanded,
and the portion of the braided implant 300 that does not invert to form the occlusive sack 308 can
be pushed into the occlusive sack 308 forming an embolic filler braid 310, As shown, the embolic
filler braid 310 can remain attached to the inner elongated member 400 by a braid release
mechanism 404. While the embolic filler braid 310 is attached to the inner elongated member 400,
the braided implant 300 can be partially or fully retracted by pulling the inner elongated member
400 proximally. Once retracted, the implantation Systém can be repositioned and the inner
elongated member 400 can be pushed distally to re-implant the braided implant 300.

As shown in FIG. 5E, the braided implant 300 can be released from the inner elongated
member 400 by detaching the braid release mechanism 404,

As shown in FIG. 5F, the delivery tube 500 can be pushed distally from the microcatheter
600, or the microcatheter 600 can be pulled proximally, and the expansion ring 200 can begin to
expand from a delivery configuration as shown in FIGs. 5A to SE to an expanded configuration.
As the expansion ring 200 expands, it can begin to disengage the notch 510 in the delivery tube
500. The expansion ring 200 can be made of a memory shape material that has a deformed shape
in the delivery configuration that is crimped to fit within the notch 510 in the delivery tube and a
predetermined shape that the expansion ring 200 expands to in the expanded or deployed
configuration. When the delivery tube 500 exits the microcatheter 600, the expansion ring 200 can
make contact with bodily fluids, and the temperature of the bodily fluids can cause the expansion

ring 200 to expand to the predetermined shape.

12
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As shown in FIG. 5G, the expansion ring 200 can continue to expand and disengage from
the notch 510 in the delivery tube 500. Once the expansion ring 200 is fully expanded in the
deployed configuration, the delivery tube can be extracted.

FIG. 6 depicts a braided implant in an implanted configuration with an expansion ring in a
deployed configuration. The delivery tube 500 and microcatheter 600 can be extracted from the
patent.

FIG. 7A depicts a cut-away of an aneurysm 10 with a partially implanted braided implant
300. A delivery catheter 600 can be delivered through a blood vessel 20 to a neck 16 of the
aneurysm, and the braided implant 300 can be pushed through the neck 16 into the aneurysm 10
to form an occlusive sack 308 that extends to walls of the aneurysm 10. The partially implanted
braided implant 300 can be retracted and repositioned.

FIG. 7B depicts a cut-away of an aneurysm 10 with a completely implanted braided implant
300. An occlusive sack 308 extends the walls 14 of the aneurysm 10, and an embolic braid 310
can fill the occlusive sack 308. Together, the occlusive sack 308 and embolic braid 310 can fill the
aneurysm sac 12. The expansion ring 200 can reside near the aneurysm neck 16 and can have
extending portions 210 that extend to appose the occlusive sack 308. The expansion ring 200 can
have attaching segments 220 that connect the extending portions 210, and the attaching segments
220 can form a ring or other shape that defines an opening 240 of the expansion ring 200 and
occlusive sack 308.

FIGs. 8A to 8C depict a braided implant 300 in an implanted configuration and an
expansion ring 200 in a deployed configuration. As shown in FIGs. 8A to 8C, the expansion ring
200 can have leaf or petal shaped extending portions 210 connected by attaching segments 220.

The expansion ring 200 can have a collapsed configuration as shown in FIG. 2B and expand to a

13
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deployed configuration as shown in FIGs, 8A to 8C. FIG. 8A depicts a side view of an occlusive
sack 308 having an embolic filler braid 310 and the expansion ring 200. FIGs. 8B and 8C illustrate
a cross-sectional view of the occlusive sack 308 as indicated in FIG. 8A. Referring to FIG. 8B, the
expansion ring can be constructed with multiple independent sections that are connected together
with segment connectors 232. As shown, each extending portion 210 can have a connector 232
positioned to connect two halves of each extending portion 210. The occlusive sack 308 can be
connected to the expansion ring at the attaching segments 220, and the extending portions can be
free to slide against the occlusive sack 308 as the expansion ring 200 opens to the deployed
configuration. As illustrated in FIG. 8C, the attaching segments 220 can define a first
circumference 324 of the occlusive sack 308 near an opening in the occlusive sack 308, and the
extending portions 210 can open the occlusive sack to a larger, second circumference 326.

FIGs. 9A and 9B depict a braided implant 300 in an implanted configuration and an
expansion ring 300 in a deployed configuration. FIG. 9A is a side view, and FIG. 9B is a cross-
sectional view as indicated in FIG. 9A_ As shown in FIGs. 9A and 9B, the expansion ring 200 can
have four segments 230 connected by connectors 232 to form four corners.

FIGs. 10A and 10B depict an expansion ring 200 in a collapsed configuration. The
expansion ring 200 can be shaped as shown in FIGs. 10A and 10B in the collapsed configuration
and expand to a deployed configuration. FIG. 10A depicts the expansion ring 200 within a notch
510 of a delivery tube, and FIG. 10B depicts the expansion ring of FIG. 10A absent the delivery
tube. As shown, the segments 230 can be substantially straight, and bends 234 or connectors (not
shown) can join the segments 230 to form a zig zag structure. The expansion ring can include

attachment tabs 236 for attaching to a braided implant 300.

14
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As will be appreciated and understood, an expansion ring can have any number of
segments, bends, and connectors to form a zig-zag shape. In a collapsed configuration, the zig-zag
shape can have a tubular shape, having a substantially uniform circumference along its length. In
an expanded or deployed configuration, the expansion ring can have a tubular shape having a
substantially uniform circumference larger than the collapsed circumference or a tapered shape
having a first circumference near the occlusive sack opening and a second circumference at a
region within an occlusive sack that is larger than the first circumference.

Expansion rings disclosed herein are preferably formed of a shape memory material such
as nickel-titanium alloy, or a shape memory polymer, for example, having a shape memory
position in an expanded configuration. The expansion rings can be appropriately heat treated so
that the expansion ring forms in the desired shape of the expanded shape memory position. Each
expansion ring can be formed by cutting a tube or a sheet formed of a shape memory material such
as nickel-titanium alloy, or shape memory polymer, by a laser

FIGs. 11 and 12 are flow diagrams outlining example method steps for use of a device or
system for treating an aneurysm. The method steps can be implemented by any of the example
means described herein or by any means that would be known to one of ordinary skill in the art.

Referring to method 700 outlined in FIG. 11, in step 710, a braided implantation delivery
system having a braided implant, a delivery tube, and an expansion component can be provided.
In step 720, the braided implant can be attached to the expansion component. In step 730, the
expansion component can be engaged with a notch on the delivery tube. In step 740, the braided
implant can be implanted into the aneurysm. In step 750, the expansion component can be

expanded to disengage the expansion component from the notch. In step 760, the expansion
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component can be released from the delivery tube, thereby releasing the braided implant from the
delivery tube.

Referring to method 800 outlined in FIG. 12, in step 810, a braided implantation delivery
system having a braided implant, a delivery tube, an inner elongated member, and an expansion
component can be provided. In step 820, the braided implant can be attached to the expansion
component. In step 825, the braided implant can be attached to the inner elongated member. In
step 830, the expansion component can engage a notch on the delivery tube. In step 840, the
braided implant can be implanted into the aneurysm by pushing the inner elongated member
distally, thereby pushing a portion of the braided implant into the aneurysm and forming an
occlusive sack within the aneurysm, then detaching the braided implant from the inner elongated
member. In step 850, the expansion component can be expanded to disengage the expansion
component from the notch. In step 860, the expansion component can release the delivery tube,
thereby releasing the braided implant from the delivery tube. In step 870, the expansion component
can expand to occlude at least a portion of the neck of the aneurysm and extend the occlusive sack
across the neck of the aneurysm.

The descriptions contained herein are examples of embodiments of the invention and are
not intended to limit the scope of the invention. As described herein, the invention contemplates
many variations and modifications of a system, device, or method that can be used to treat an
aneurysm with a braided implant. Variations can include but are not limited to alternative
geometries of elements and components described herein, utilizing any of numerous materials for
each component or element (e.g. radiopaque materials, memory shape metals, etc.), utilizing
additional components including components to position the braided implant at a treatment site,

extract the braided implant, or eject a portion of the braided implant from the interior of the
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delivery tube, utilizing additional components to perform functions described herein, or utilizing
additional components to perform functions not described herein, for example. These
modifications would be apparent to those having ordinary skill in the art to which this invention

relates and are intended to be within the scope of the claims which follow.
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Claims
1. A system for releasing an implant, the system comprising:

a braided implant comprising a first end and a second end;

a delivery tube comprising and a distal end and an outer surface comprising a notch thereon
approximate the distal end;

an inner elongated member comprising a distal end detachably attached to the first end of
the braided implant; and

an expansion ring mechanically connected to the braided implant near the second end of
the braided implant and movable from a collapsed configuration to a deployed configuration, the
collapsed configuration engaging with the notch, and the deployed configuration disengaging the

notch, thereby releasing the delivery tube.

[

The system of claim 1 wherein the braided implant comprises:

a fold positioned distal the distal end of the delivery tube,

an outer fold segment extending proximally from the fold and comprising the second end
of the braided implant, and

an inner fold segment encompassed by the outer fold segment, extending proximally from

the fold, and comprising the first end of the braided implant.

3, The system of claim 2 wherein the expansion ring is mechanically connected to a portion
of the outer fold segment, the outer fold segment covering at least a portion of the notch and at

least a portion of the expansion ring.
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4. The system of claim 1 wherein the deployed configuration of the expansion ring comprises:
an attaching segment attached to the braided implant and opening a first region of the
occlusive sack to a first circumference; and
an extending portion attached to the attaching segment and opening a second region of the

occlusive sack to a second circumference greater than the first circumference.

5. The system of claim 1 wherein the expansion ring comprises a plurality of leaf shaped
elements that extend radially as the expansion ring moves from the collapsed configuration to the

deployed configuration.

6. The system of claim 1 wherein the expansion ring in the collapsed configuration comprises

a plurality of segments joined to form a substantially tubular zig-zag structure.

7 The system of claim 2 wherein the delivery tube further comprises a lumen therethrough

and the inner fold segment of the braided implant is positioned within the lumen.

8. The system of claim 1 wherein pushing the inner elongated member distally pushes the

braided implant distally to implants at least a portion of the braided implant.

9. A device for treating an aneurysm, the device comprising;
a tubular delivery member comprising a distal end, an interior, an exterior, and a notch

positioned on the exterior approximate the distal end;
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an inner elongated member positioned within the interior of the tubular delivery member
comprising a distal end and a proximal end;
a braided tubular implant movable from g delivery configuration to an implanted
configuration, the delivery configuration comprising:
a first end extending proximally within the interior of the tubular delivery member
and detachably attached to the distal end of the inner elongated member, and
a second end extending distally from the distal end of the tubular delivery member
and folding proximally over at least a portion of the notch; and
an expansion component positioned within the notch and attached to the braided tubular
implant approximate the second end, the expansion component movable from a collapsed
configuration to a deployed confi guration, the collapsed configuration engaging the notch and the

deployed configuration disengaging the notch.

10. The device of claim 9 wherein the notch comprises a circumferential indentation on the

exterior of the tubular delivery member.

11. The device of claim 10 wherein the expansion component is positioned in the

circumferential indentation when in the collapsed configuration.

12 The device of claim 9 wherein the implanted configuration of the braided tubular implant
comprises an occlusive sack, and wherein the expansion component is positioned within the

occlusive sack.
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13.  The device of claim 12 wherein the expansion component comprises a plurality of

extending members apposing the occlusive sack in the deployed configuration.

14, The device of claim 9 wherein the collapsed configuration of the expansion component
comprises an opening through which the braided tubular implant passes through upon movement

from the delivery configuration to the implanted configuration.

15 A method for treating an aneurysm, the method comprising:

providing a braided implantation delivery system, wherein the implantation delivery
system comprises a braided implant, a delivery tube comprising a notch, and an expansion
component;

attaching the braided implant to the expansion component;

engaging the expansion component with the notch;

implanting the braided implant in the aneurysm;

expanding the expansion component to disengage the expansion component from the
notch; and

releasing the expansion component from the delivery tube which releases the braided

implant from the delivery tube.

16. The method of claim 15 further comprising the step of expanding the expansion component

to occlude at least a portion of the neck of the aneurysm.
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17. " The method of claim 15 wherein the step of implanting the braided implant in the aneurysm
comprises the step of forming an occlusive sack, and
wherein the step of expanding the expansion component comprises the step of extending the

occlusive sack across the neck of the aneurysm.

18. The method of claim 15 wherein the braided implantation delivery system further
comprises an inner elongated member, the method further comprising the step of attaching the

braided implant to the inner elongated member.

19. The method of claim 18 wherein the step of implanting the braided implant in the aneurysm
further comprises the steps of:

pushing the inner elongated member distally, thereby pushing a portion of the braided
implant into the aneurysm; and

detaching the braided implant from the inner elongated member.
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Abstract

Implant deployment systems can generally can include a braided implant that can be
detachably attached to a delivery tube by an expansion ring that can be positioned within a notch
on an outer surface of the delivery tube near a distal end of the delivery tube. The implant can be
positioned within a lumen of the delivery tube and remain attached to the delivery tube as the
assembly is fed through a microcatheter to a treatment site. Once the braided implant is implanted,
the expansion ring can move from a collapsed configuration that is engaged with the notch of the
delivery tube to a deployed configuration that releases the delivery tube, thereby releasing the

braided implant from the delivery tube.
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City | Raynham State/Province IVIA Country of Residencd | US

Mailing Address of Inventor:

Address 1 c/o DePuy Synthes Produects, Inc.

Address 2 325 Paramount Drive

City | Raynham State/Province I PVIA

Postal Code 02767 Countryi , |US

Inventor |2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+ Kirk JOHNSON -

Residence Information (Select One) (@) US Residency Non US Residency Active US Military Service
City aynham State/Province 'VIA Country of Residencé | [US

Mailing Address of Inventor:

Address 1 c/o DePuy Synthes Products, Inc.

Address 2 325 Paramount Drive

City Raynham State/Province , h/lA
Postal Code | }0276? Countryi | IUS

Remove
Inventor |[2

Legal Name

Prefix| Given Name Middle Name ‘ Family Name Suffix
] | | Lacey ] ] OROCHOW -]
LResidence Information (Select One) (@ US Residency Non US Residency Active US Military Service
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Attorney Docket Number | 243382.000119
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

City . ynham State/Province ,E Country of Residencd S

Mailing Address of Inventor:

Address 1 C/0 DePuy Synthes Products, Inc.

Address 2 325 Paramount Drive

City | aynham State/Province , ﬁVIA
Postal Code 02767 Countryi I IUS

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. o
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

(] An Address is being provided for the correspondence Information of this application.

Customer Number 6950

Email Address IPServicesNYC@troutmansanders.com |_Add Email | |Remove Emaill
Application Information:

Title of the Invention NTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

Attorney Docket Number| 243382000119 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 11 1c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information™).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). J
1

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country

filed application
Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under
] 35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires
L publication at eighteen months after filing.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: @ Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 06980

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

L d

Additional Domestic Benefit/National Stage Data may be generated within this form o
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is ¢laimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PD)()I the information will be used by the Office fo
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove |

Application Number Countryi 1 Filing Date (YYYY-MM-DD) { Access Codeli (if applicable)

| | 1 H

Additional Foreign Priority Data may be generated within this form by selecting the
Add
Add button.
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. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

243382.000119

Application Number

Title of Invention | INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

contains, or contained at any time, a claim to a claim

NOTE: By providing this statement under 37 CFR 1

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
ed invention that has an effective filing date on or after March
[] 16, 2013.

.53 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 243382.000119 j
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written —’
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the Eurcpean Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (Wi PO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliegraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO fo permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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. Attorney Docket Number 243382.000119
Application Data Sheet 37 CFR 1.76 |t | i
, Application Number ] 1
Title of Invention INTRASACCULAR DEVICE POSITIONING AND DEPLOYMENT SYSTEM ‘(

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFRT
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CER 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

identified in this section,

@ Assignee Legal Representative under 35 U.S.C. 117

Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor: (E _l
If the Applicant is an Organization check here. X
Organization Name ePuy Synthes Products, Inc.
Mailing Address Information For Applicant:
Address 1 25 Paramount Drive
Address 2
City Raynham State/Province MA
Country’ S Postal Code 02767
Phone Number Fax Number
Email Address
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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pplication Number
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Assignee j1

Com_ple_te this sgactipn if assignee information, including non-applicant assignee information, is desired to be included on the patent
applfcatfon publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the

patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X

Organization Name ‘ DePuy Synthes Preducts, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 25 Paramount Drive

Address 2

City aynham State/Province A
Countryi S Postal Code 02767
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature: Remove

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81 ) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Louis J. Delluidice - 47 522/ Date (YYYY-MM-DD)| p018-09-25
First Name ouis John Last Name PelJuidica Registration Number | 47522
Additional Signature may be generated within this form by selecting the Add button. Add

o
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] Application Number j
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-5 79) requires that you be given certain information in connection with your submission of the attached form related to a patent"
application or patent. Accord ingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is35US.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. Ifyou do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 US.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 US.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2604 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals,

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122(b) or issuance of a patent pursuant to 25 US.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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