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Reivindicaciones

1. Un aparato para el tratamiento vascular, que comprende:

un catéter que comprende un lumen interior;
un elemento expandible que comprende:

un extremo proximal;

un extremo distal;

una porcion trenzada ubicada entre el extremo proximal y el extremo distal
que comprenden un lumen entre ellos;

un miembro de anclaje proximal ubicado en el extremo proximal,

un miembro de anclaje distal ubicado en el extremo distal;

en donde el elemento expandible comprende una configuracion comprimida
dimensionada para encajar dentro del lumen interior del catéter; y

en donde el elemento expandible comprende una configuracion
parcialmente implantada en donde el extremo proximal se dimensiona para
encajar dentro del lumen interior del catéter y el extremo distal se dimensiona
mas grande que el catéter; y
un cable de suministro ubicado dentro y que se extiende a través del lumen interior

y el elemento expandible, que comprende:

una porcién proximal,

una primera porcion intermedia ubicada distal a la porcion proximal;

una segunda porcion intermedia ubicada distal a la primera porcidon
intermedia;

una porcién distal ubicada distal a la segunda porcion intermedia;
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un miembro de protuberancia empujadora ubicado adyacente a la porcidon
proximal y la primera porcion intermedia;
un miembro de protuberancia de recaptura ubicado adyacente a la
primera porcion intermedia y la segunda porcion intermedia; y
un miembro de protuberancia distal ubicado adyacente a la segunda
porcion intermedia y la porcion distal,
en donde el elemento expandible es movil desde la configuracién comprimida a la
configuracion parcialmente implantada por un movimiento distal del cable de suministro
que hace que el miembro de protuberancia distal del cable de suministro se acople con
el miembro de anclaje distal del elemento expandible y empuje distalmente el miembro
de anclaje distal expulsando, de esta manera, el miembro de anclaje distal del catéter,
en donde el cable de suministro es movil distal y proximalmente en relacion con
el elemento expandible en la configuracién parcialmente implantada, y
en donde el elemento expandible es retractil desde la configuracion parcialmente
implantada por un movimiento proximal del cable de suministro, lo que provoca que el
miembro de protuberancia de recaptura se acople con el miembro de anclaje proximal
del elemento expandible y empuje proximalmente el miembro de anclaje proximal

retrayendo, de esta manera, al menos una porcion del elemento expandible en el catéter.

2. El aparato de la reivindicacion 1 en donde el elemento expandible es mévil desde
la configuracién parcialmente implantada a una configuracion implantada por un
movimiento distal del cable de suministro que hace que el miembro de protuberancia

empujadora del cable de suministro se acople con el miembro de anclaje proximal del



elemento expandible y empuje distalmente el miembro de anclaje proximal, expulsando

de esta manera el extremo proximal del elemento expandible del catéter.

3. El aparato de la reivindicacion 1 en donde,
5 el elemento expandible estd en la configuracion comprimida y se ubica
completamente dentro del lumen interior del catéter,
el miembro de protuberancia distal se ubica dentro del lumen de la porcidn
trenzada del elemento expandible,
el miembro de protuberancia de recaptura se ubica dentro del lumen de la
10  porcion trenzada del elemento expandible, y

el miembro de protuberancia proximal se ubica proximal al miembro de anclaje

proximal.
4. El aparato de la reivindicacién 1 en donde,
15 el elemento expandible esta en la configuracién parcialmente implantada,

el extremo distal del elemento expandible se ubica fuera del catéter,

el extremo proximal y el miembro de anclaje proximal del elemento expandible
se ubican dentro del lumen interior del catéter, y

la protuberancia de recaptura es movil para retraer al menos una porcién del

20 elemento expandible en el lumen del catéter.
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5. El aparato de la reivindicacion 1 en donde al menos uno del miembro de
protuberancia distal, miembro de protuberancia de recaptura, y miembro de

protuberancia proximal comprende material radiopaco.

6. El aparato de la reivindicacion 1 en donde la porcion trenzada del miembro

expandible es un ligamento tafetan.

7. El aparato de la reivindicacion 1 en donde la porcion trenzada del elemento

expandible es un elemento autoexpandible.

8. El aparato de la reivindicacion 1 en donde la porcion trenzada ocluye un cuello

de un aneurisma.

9. El aparato de la reivindicacion 1 en donde la porcion trenzada soporta material

embodlico dentro del aneurisma.

10.  El aparato de la reivindicacion 1 en donde solo un miembro de protuberancia es

capaz de acoplar un miembro de anclaje en cualquier momento.

11.  Un método para desplegar un implante que comprende las etapas de:
proporcionar un sistema de suministro de implantacibn que comprende un
catéter, un elemento expandible, y un cable de suministro;

ubicar un anclaje proximal en un extremo proximal del elemento expandible;
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ubicar un anclaje distal en un extremo distal del elemento expandible;
ubicar una protuberancia distal en el cable de suministro;
ubicar una protuberancia de recaptura en el cable de suministro proximal a la
protuberancia distal,
ubicar una protuberancia proximal en el cable de suministro proximal a la
protuberancia de recaptura;
ubicar la protuberancia distal y la protuberancia de recaptura dentro de un lumen
del elemento expandible;
ubicar la protuberancia proximal proximal al elemento expandible;
ubicar el elemento expandible y al menos una porcion del cable de suministro
dentro de un lumen del catéter;
implantar parcialmente el elemento expandible, que comprende las etapas de:
mover el anclaje distal y el elemento expandible distalmente a través del lumen
del catéter al empuijar el cable de suministro distalmente empujando, de esta manera,
la protuberancia distal contra el anclaje distal mientras que la protuberancia proximal
y la protuberancia de recaptura permanecen desacopladas del elemento expandible;
expulsar el anclaje distal desde un extremo distal del catéter al empujar
distalmente el cable de suministro empujando, de esta manera, la protuberancia
distal contra el anclaje distal mientras que la protuberancia proximal y la
protuberancia de recaptura permanecen desacopladas del elemento expandible; y
expandir el anclaje distal expulsado desacoplando, de esta manera, la

protuberancia distal del elemento expandible;
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retraer al menos una porcion del elemento expandible en el catéter al jalar
proximalmente el cable de suministro jalando, de esta manera, la protuberancia de
recaptura contra el anclaje proximal mientras la protuberancia distal y la
protuberancia proximal permanecen desacopladas del elemento expandible; y

completar la implantacion del elemento expandible, que comprende las
etapas de:

expulsar el anclaje proximal del extremo distal del catéter al empujar
distalmente el cable de suministro desacoplando, de esta manera, la
protuberancia de recaptura del elemento expandible y empujando Ia
protuberancia proximal contra el anclaje proximal; y

expandir el anclaje proximal expulsado desacoplando, de esta manera, la

protuberancia proximal.

12. El método de la reivindicacion 11 que comprende, ademas, la etapa de mover el
cable de suministro independientemente del elemento expandible mientras se mantiene

el anclaje proximal dentro del lumen del catéter.

13 El método de la reivindicacidon 11 que comprende, ademas, la etapa de ubicar el

elemento expandible dentro de un lumen de cuerpo.

14.  El método de la reivindicacion 11 que comprende, ademas, la etapa de ubicar el

elemento expandible para ocluir el cuello de un aneurisma.
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15.  El método de la reivindicacion 14 que comprende, ademas, la etapa de ubicar el

elemento expandible para soportar material embdlico en el aneurisma.

16.  Un sistema de implantacion de stent que comprende:

un catéter;

un stent trenzado que comprende un primer anclaje expandible en un extremo
distal y un segundo anclaje expandible en un extremo proximal,

en donde el stent trenzado es moévil en una configuraciéon comprimida a través del
catéter, y

en donde el stent trenzado es maovil a una configuracion parcialmente implantada
de manera que el primer anclaje expandible se expande en una posicion implantada
distal al catéter y el segundo anclaje expandible se comprime dentro del catéter; y

un cable de suministro que comprende una protuberancia empujadora, una
protuberancia jaladora y una protuberancia de recaptura,

en donde el cable de suministro se extiende a través del stent trenzado cuando
el stent trenzado esta en la configuracion comprimida y cuando el stent trenzado esta
en la configuracion parcialmente implantada,

en donde la protuberancia empujadora se ubica proximal al segundo anclaje
expandible cuando el stent trenzado esta en la configuracion comprimida y cuando el
stent trenzado esta en la configuracién parcialmente implantada,

en donde la protuberancia jaladora y la protuberancia de recaptura se ubican

dentro del stent trenzado cuando el stent trenzado esta en la configuracion comprimida,
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en donde un movimiento distal del cable de suministro cuando el stent trenzado esta
en la configuracion comprimida empuja la protuberancia jaladora contra el primer anclaje
expandible para mover distalmente el elemento expandible mientras que la protuberancia
empujadora y la protuberancia de recaptura se desacoplan del elemento expandible,

en donde un movimiento distal del cable de suministro cuando el stent trenzado
esta en la configuracion parcialmente implantada empuja la protuberancia empujadora
contra el segundo anclaje expandible para mover distalmente el elemento expandible
mientras que la protuberancia jaladora y la protuberancia de recaptura se desacoplan
del elemento expandible, y

en donde un movimiento proximal del cable de suministro cuando el stent
trenzado esta en la configuracidon parcialmente implantada jala la protuberancia de
recaptura contra el segundo anclaje expandible para mover proximalmente el elemento
expandible mientras que la protuberancia jaladora y la protuberancia empujadora se

desacoplan del elemento expandible.

17. El sistema de la reivindicacion 16 en donde el primer anclaje expandible se
dimensiona mas grande que un diametro de la protuberancia jaladora cuando el stent

trenzado esta en la configuracion parcialmente implantada.

18. El sistema de la reivindicacion 16 en donde el primer anclaje expandible se
dimensiona para permanecer anclado independiente de cualquier movimiento de la
protuberancia jaladora cuando el stent trenzado esta en la configuracién parcialmente

implantada.



19. El sistema de la reivindicacion 16 en donde el primer anclaje expandible se libera
de la protuberancia jaladora cuando el stent trenzado esta en la configuracion

parcialmente implantada.
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Attorney Docket #: 243382.000144

BRAID IMPLANT DELIVERY AND RETRACTION DEVICE
WITH DISTAL ENGAGEMENT

Field of the Disclosure

This disclosure relates generally to devices for interventional therapeutic treatment or
vascular surgery for treatment of defects in the vasculature, and more particularly concerns a
system for delivering a self-expanding device or stent to a treatment site in a body lumen of a

patient.

Background

Cardiac stents, which are an example of a self-expanding device, are inserted into a blood
vessel to provide an open path within the blood vessel, have been widely used in intravascular
angioplasty treatment of occluded cardiac arteries, and in other applications. Stents are often
deployed by use of inflatable balloons, or mechanical devices which force the stent open, thereby
reinforcing the artery wall and provide a clear through-path in the center of the artery after the
angioplasty procedure to prevent restenosis. The use of placement techniques, such as balloons
or mechanical expansions of the type often found to be useful in cardiac surgery, are relatively
less useful in vasoocclusive surgery, particularly when tiny vessels, such as those found in the
brain, are to be treated.

Other stents are self-expanding and are just deployed inside of the vascular. Their self-
expanding nature allows them to be smaller as well as the devices to deploy them. There are
different techniques to deploy the stents, and each has benefits and drawbacks. One expandable
stent and delivery system is known that includes an expandable stent having proximal and distal
anchor members mounted on proximal and distal legs extending proximally and distally from the
stent. The proximal and distal anchor members of the expandable stent are mounted in gaps
formed between proximal, intermediate and distal cylindrical members disposed on and spaced
apart along an elongated core member. However, pushing the device distally in a catheter from
the proximal end of the device is not optimal, because application of force in a distal direction on
the proximal end of the stent can axially compress the stent, and can cause the stent to expand
radially. Likewise, retracting the device proximally may not be optimal either, because
application of force in a proximal direction on the distal end of the stent also can axially

compress the stent, and can cause the stent to expand radially.

35970544v5

Copy provided by USPTO from the IFW Image Database on 08-05-2019



Attorney Docket #: 243382.000144

Some known implant deployment techniques utilize members extending from a delivery
wire positioned outside the stent which push against the stent proximally or distally depending
on distal or proximal placement of the members in relation to the stent. See, US Patent Nos.
6,123,723, 6,280,465, and US Publication No. 2011/0307049. Other techniques deploy the
members inside of the stent. See, US Publication No. 2014/0277360, and US Patent Nos.
5,702,418, and 6,955,685, all of which are incorporated herein by reference. Such techniques
may result in the members of the delivery system becoming caught on a deployed implant during
extraction of the delivery wire and subsequently altering the position of the implant in the
anatomy. Such techniques may also require several members which can increase the likelihood
of altering the position of the implant during extraction of the delivery wire. Also, the more
members on the delivery wire, the more difficult it may be to manufacture. In order to build the
delivery system, a manufacturer can either secure polymer/metal sleeves onto a core wire, of
grind down a core wire to create members on a wire. The more members on a delivery wire, the
more material must be used to add and secure members, or, the more the grind profile has to
change to accommodate all of the members.

More recently, a technique employing a dual function bump member disposed on a
delivery wire and positioned within an implant, and a pusher bump member disposed on the
delivery wire and positioned proximal the implant can deploy and retract the implant using only
the two bump members on the delivery wire. See, US Publication No. 2018/0092766,
incorporated herein by reference. While this solution can address the problems of other known
techniques as discussed, the technique can require pushing or pulling the delivery wire over
substantial lengths during deployment and repositioning of the implant. The dual function bump
member can be positioned at the distal end of the implant during deployment and moved to the
proximal end of the implant for extraction. Therefore, repositioning of the implant can involve
subsequent distal and proximal movements of the delivery wire that are approximately equal to
the length of the implant. Particularly for longer implants, this can increase the likelihood that
deployed portions of the implant may be disturbed. Additionally, a length of delivery wire
approximately equal to or longer than the stent may extend between the dual function bump and
the distal coil so that the distal coil does not interfere with the deployed implant during retraction

of the implant. In some treatments, a shorter extension of the distal coil may be desired.
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Thus, it would be desirable to provide a delivery system for expandable stents that offers
the flexibility of deploying and retracting the stent as desired with minimal travel of the delivery
wire during deployment and retraction. Also desirable is a simplified manufacturing method.

The solution of this disclosure solves these and other problems of the art.

Summary
An example of the delivery system described provides a solution for deploying and

retracting stents utilizing at least three bump members including a distal, puller bump member
positioned within the stent, an intermediate, retractor bump member positioned within the stent
proximal the distal bump, and a proximal, pusher bump positioned proximal the stent. This
disclosure provides a solution with a minimal number of delivery wire members that can be
capable of deploying and repositioning long stents with minimal travel of the delivery wire.

An example of a braid implant delivery and retraction device having a catheter, an
expandable element and a delivery wire with distal, pusher, and recapture bumps. The
expandable element having compressed, partially delivered, and implanted configurations.
Delivering the braid can include engaging the distal bump until the braid is in the partially
delivered configuration. If the user needs to recapture the braid, the recapture bump engages the
braid proximally. To fully implant the braid, the distal bump is used until the braid is partially
delivered and then the distal bump disengages so that the pusher bump completes implanting by
proximally pushing the braid completely out of the catheter.

An example of a vascular treatment apparatus can have a catheter with an inner lumen, an
expandable element and a delivery wire. The expandable element including a proximal end, a
distal end, a braided portion located between the proximal end and the distal end having a lumen
therebetween, a proximal anchor member disposed at the proximal end, and a distal anchor
member disposed at the distal end. The expandable element can have a compressed configuration
dimensioned to fit within the inner lumen of the catheter; and a partially implanted configuration
wherein the proximal end is dimensioned to fit within the inner lumen of the catheter and the
distal end is dimensioned larger than the catheter.

In some examples, the delivery wire can be disposed within and extending through the
inner lumen and the expandable element, and can include a proximal portion, a first intermediate

portion located distal the proximal portion, a second intermediate portion located distal the first
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intermediate portion, a distal portion located distal the second intermediate portion, a pusher
bump member located adjacent the proximal portion and the first intermediate portion, a
recapture bump member located adjacent the first intermediate portion and second intermediate
portion, and a distal bump member located adjacent the second intermediate portion and the
distal portion.

In some examples, the expandable element can be movable from the compressed
configuration to the partially implanted configuration by a distal movement of the delivery wire
causing the distal bump member of the delivery wire to engage with the distal anchor member of
the expandable element and push the distal anchor member distally, thereby expelling the distal
anchor member from the catheter, and the delivery wire is movable distally and proximally in
relation to the expandable element in the partially implanted configuration.

An example of the expandable element can also be retractable from the partially
implanted configuration by a proximal movement of the delivery wire causing the recapture
bump member to engage with the proximal anchor member of the expandable element and push
the proximal anchor member proximally, thereby retracting at least a portion of the expandable
element into the catheter.

An example of the expandable element can be movable from the partially implanted
configuration to an implanted configuration by a distal movement of the delivery wire causing
the pusher bump member of the delivery wire to engage with the proximal anchor member of the
expandable element and push the proximal anchor member distally, thereby expelling the
proximal end of the expandable element from the catheter.

When the expandable element is in the compressed configuration and is positioned
entirely within the inner lumen of the catheter, the distal bump member is positioned within the
lumen of the braided portion of the expandable element, the recapture bump member is
positioned within the lumen of the braided portion of the expandable element, and the proximal
bump member is positioned proximal the proximal anchor member.

When the expandable element is in the partially implanted configuration, the distal end of
the expandable element is positioned outside the catheter, the proximal end and the proximal
anchor of the expandable element are positioned within the inner lumen of the catheter, and the
recapture bump is movable to retract at least a portion of the expandable element into the lumen

of the catheter. At least one of distal bump member, recapture bump member, and proximal
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bump member comprise radio-opaque material and no more than one bump member is capable
of engaging an anchor member at any time.

An example of the braided portion of the expandable element can be a plain weave, self-
expanding and can at least occlude a neck of an aneurysm, and/or support embolic material
within the aneurysm.

An example of a method of deploying an implant has steps of providing an implantation
delivery system comprising a catheter, an expandable element, and a delivery wire; positioning a
proximal anchor at a proximal end of the expandable element and positioning a distal anchor at a
distal end of the expandable element. Positioning a distal bump on the delivery wire, positioning
a recapture bump on the delivery wire proximal to the distal bump, positioning a proximal bump
on the delivery wire proximal to the recapture bump, positioning the distal bump and the
recapture bump within a lumen of the expandable element, positioning the proximal bump
proximal to the expandable element, and positioning the expandable element and at least a
portion of the delivery wire within a lumen of the catheter.

The method can also include partially implanting the expandable element, having steps of
moving the distal anchor and the expandable element distally through the lumen of the catheter
by pushing the delivery wire distally thereby pushing the distal bump against the distal anchor
while the proximal bump and recapture bump remain disengaged from the expandable element,
expelling the distal anchor from a distal end of the catheter by pushing the delivery wire distally
thereby pushing the distal bump against the distal anchor while the proximal bump and recapture
bump remain disengaged from the expandable element and expanding the expelled distal anchor,
thereby disengaging the distal bump from the expandable element. In some examples, the
method can include retracting at least a portion of the expandable element into the catheter can
be accomplished by pulling the delivery wire proximally thereby pulling the recapture bump
against the proximal anchor while the distal bump and the proximal bump remain disengaged
from the expandable element.

In some examples, the method can include completing implantation of the expandable
element, can have the steps of expelling the proximal anchor from the distal end of the catheter
by pushing the delivery wire distally thereby disengaging the recapture bump from the
expandable element and pushing the proximal bump against the proximal anchor; and expanding

the expelled proximal anchor, thereby disengaging the proximal bump.
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Another example of the method can have steps of moving the delivery wire
independently from the expandable element while maintaining the proximal anchor within the
lumen of the catheter and positioning the expandable element within a bodily lumen. The
method can include the steps of positioning the expandable element to occlude the neck of an
aneurysm and positioning the expandable element to support embolic material in the aneurysm.

An example of a stent implantation system can have a catheter; a braided stent can have a
first expandable anchor at a distal end and a second expandable anchor at a proximal end, and the
braided stent is movable in a compressed configuration through the catheter. Also, the braided
stent is movable to a partially implanted configuration such that first expandable anchor is
expanded in an implanted position distal to the catheter and the second expandable anchor is
compressed within the catheter.

Another example of a delivery wire comprising a pusher bump, a puller bump, and a
recapture bump, the delivery wire extends through the braided stent when the braided stent is in
the compressed configuration and when the braided stent is in the partially implanted
configuration. The pusher bump is positioned proximal the second expandable anchor when the
braided stent is in the compressed configuration and when the braided stent is in the partially
implanted configuration. The puller bump and the recapture bump are positioned within the
braided stent when the braided stent is in the compressed configuration,

A distal movement of the delivery wire when the braided stent is in the compressed
configuration pushes the puller bump against the first expandable anchor to move the expandable
element distally while the pusher bump and recapture bump are disengaged from the expandable
element. A distal movement of the delivery wire when the braided stent is in the partially
implanted configuration pushes the pusher bump against the second expandable anchor to move
the expandable element distally while the puller bump and recapture bump are disengaged from
the expandable element. A proximal movement of the delivery wire when the braided stent is in
the partially implanted configuration pulls the recapture bump against the second expandable
anchor to move the expandable element proximally while the puller bump and pusher bump are
disengaged from the expandable element.

An example of the system can have the first expandable anchor is sized larger than a
diameter of puller bump when the braided stent is in the partially implanted configuration.

Further, the first expandable anchor can be sized to remain anchored independent of any
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movement of the puller bump when the braided stent is in the partially implanted configuration.
Also, the first expandable anchor is freed from the puller bump when the braided stent is in the

partially implanted configuration.

Brief Description of the Drawines

This disclosure is described with particularity in the appended claims. The above and
further aspects of this disclosure may be better understood by referring 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 the principles of the disclosure. The drawings
depict one or more implementations in accord with the present teachings, by way of example
only, not by way of limitation.

Figure 1 illustrates a cut-away view of an apparatus for delivering and releasing a
expandable element to a treatment site in a patient’s body lumen, according to an example of the
disclosure;

Figures 2A to 2C illustrate extension and compression of an implant mesh:

Figures 3A and 3B illustrate extension and compression of an implant mesh within the
catheter;

Figure 4 illustrates a braided implant according to an example of the disclosure; and

Figures 5A to 5H illustrate example steps for a method of use of an implantation system
according to an example of the disclosure.

Figure 6 illustrates example steps for a method of use of an implantation system

according to an example of the disclosure.

Detailed Description

In the following detailed description, numerous specific details are set forth by way of
examples in order to provide a thorough understanding of the relevant teachings. However, it
should be apparent to those skilled in the art that the present teachings may be practiced without
such details. In other instances, well known methods, procedures, components, and/or circuitry
have been described at a relatively high-level, without detail, in order to avoid unnecessarily

obscuring aspects of the present teachings.
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Examples of the present disclosure provides for a vascular treatment apparatus 100 that
can deliver and release an expandable element 200 to a treatment site, including an aneurysm 20
in a patient’s body lumen (e.g. vasculature) 10. As is illustrated in Figure 1, the apparatus 100
can include a catheter 102 comprising an inner lumen 104. The expandable element 200 has a
proximal end 202, a distal end 204, a braided portion 206 located between the proximal end 202
and the distal end 204, and also forms a lumen therebetween. The expandable element 200 also
includes a proximal anchor member 208 disposed at the proximal end 202, and a distal anchor
member 210 disposed at the distal end 204. In certain examples, the proximal and distal anchors
208,210 face away from each other, the proximal anchor 208 facing the proximal end 202, and
the distal anchor 210 facing the distal end 204. See, Figure 4.

The one or more anchor members 208, 210, can be projections which extend generally
parallel to a longitudinal axis of the expandable element 200 and extend downward toward the
longitudinal axis of the expandable element 200. The anchor members 208, 210 can serves as a
radiopaque marker for improved visualization during the deployment of the expandable element
200 within the body lumen 10. The anchor members 208, 210 can be used to align the
expandable element 200 so it can be pushed and pulled through the catheter 102 without damage
or deformation. The anchor members 208, 210 can also be used to move the braided portion 206
into an expanded/implanted configuration. An example of the anchor member 208, 210 can be
found in U.S. Serial No. 15/299,918, the entirety of which is incorporated herein by reference.

Typically, the expandable element 200 can have a compressed configuration and an
expanded, implanted, configuration. In the compressed configuration the expandable element
200 can be dimensioned to fit within the inner lumen 104 of the catheter 102. In certain
examples, the catheter 102 can aid in constraining the expandable element 200 so it does not
expand when contained within the catheter 102. Other elements can be used to constrain the
expandable element 200 as are known in the art.

The expandable element 200 can also have a partially implanted configuration where the
proximal end 202 is dimensioned to fit within the inner lumen 104 of the catheter 102 and the
distal end 204 is dimensioned larger than the catheter 102. See, e.g., Figure 5C.

Another element of the apparatus 100 is a delivery wire 106 disposed within and
extending through the inner lumen 104 of both the catheter 102 and the expandable element 200.

An example of the delivery wire 106 can have a proximal portion 108, a first intermediate
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portion 109 located distal the proximal portion 108, a second intermediate portion 112 located
distal of the first intermediate portion 109, and a distal portion 110 located distal of the second
intermediate portion 112.

The delivery wire 106 can have a distal bump member 114, a recapture bump member
120, and a pusher bump member 116 extending radially outwardly from the delivery wire 106
and configured to engage the anchor members 208, 210 when the delivery wire 106 is translated
longitudinally toward the anchor members 208, 210. One or all of the bump members 114, 116,
120 can be a radiopaque material to allow the location of the bumps 144, 116, 120 to be readily
visible during an implanting procedure. The bumps 114, 116, 120 can be formed as larger
diameter surfaces of the distal wire 106. They can be formed separately and added to the wire
106 or formed as the wire 106 is formed by selective addition or removal or material as the wire
106 is ground or laser cut. The bumps 114, 116, 120 can be any shape, as long as they can easily
engage and disengage the expandable element 200.

The pusher bump member 116 can be located adjacent the proximal portion 108 and the
first intermediate portion 109. The recapture bump member 120 can be located adjacent the first
intermediate portion 109 and second intermediate portion 112. The distal bump member 114 can
be located adjacent the second intermediate portion 112 and the distal portion 110. Force applied
longjtudinally to the delivery wire 106 can be transmitted through any of the bump members
114, 116 to the anchor members 208, 210 of the expandable element 200. This transfer of force
can displace the expandable element 200 through the catheter 102 and the body lumen 10. In one
example, no more than one bump member 114, 116, 120 is capable of engaging an anchor
member 208, 210 at any time.

As noted above, the expandable element 200 can be moved from a compressed
configuration illustrated in Figure 1 to a partially implanted configuration illustrated in Figure
5C. Distal movement of the delivery wire 106 can cause the distal bump member 114 of the
delivery wire 106 to engage with the distal anchor member 210 of the expandable element 200
and push the distal anchor member 210 distally, thereby expelling the distal anchor member 210
from the catheter 102. The delivery wire 106 can be further capable of moving distally and
proximally in relation to the expandable element 200 in the partially implanted configuration, as

illustrated in Figure 5C.

35970544v5

Copy provided by USPTO from the IFW Image Database on 08-05-2019



Attorney Docket #: 243382.000144

During a procedure, if the user is dissatisfied with the placement of the expandable
element 200, the expandable element 200 can be retracted back into the catheter 102 so it can be
repositioned. Figure 5F illustrates a recapture of the expandable element 200 from the partially
implanted configuration using a proximal movement of the delivery wire 106 causing the
recapture bump member 120 to engage with the proximal anchor member 208 of the expandable
element 200 and push the proximal anchor member 208 proximally, thereby retracting at least a
portion of the expandable element 200 into the catheter 102.

In an example, during a procedure, once the user is satisfied with the expandable
element’s 200 placement, the expandable element 200 can be moved from the partially implanted
configuration illustrated in Figure 5G to an implanted configuration illustrated in Figure 5H.
Implanting the expandable element 200 can be done by a distal movement of the delivery wire
106 causing the pusher bump member 116 of the delivery wire 106 to engage with the proximal
anchor member 208 of the expandable element 200 and push the proximal anchor member 208
distally. This expels the proximal end 202 of the expandable element 200 from the catheter 102.

In the expanded configuration, as illustrated in Figure 5H, the expandable element 200
expands radially to fit the vessel diameter of the patient’s body lumen 10. The expanded
dimension of the expandable element 200 allows the apparatus 100 to pass therethrough, to
either advance to a second location or be withdrawn. The expandable element 200 can be
expandable under its inherent proprieties, based at least on its original shape and the nature of the
materials that make up the element. Examples of the expandable element 200 can be one of pear
shaped, ovoid, elliptical and the like when at its expanded diameter. The construction of the
expandable element 200 is known to those of skill in the art. Other embodiments are
contemplated for expandable elements 200 of this disclosure and can also be observed in U.S.
Pat. Pub. 2016/0058524, a reference that is incorporated in its entirety herein.

Figures 2A to 2C illustrate an example of a braided mesh that could be used to make an
expandable element 200. If Figure 2A, the braid 300 is shown without any forces applied and it
has a length L1, a diameter d1 and the pores of the mesh have a particular angle 61. Stationary
angle 01 of the mesh is a feature that can determine the porosity of the braid 300 at that
configuration. Figure 2B illustrates when a proximal “pushing” force is applied to the braid 300,
whereby the “pushing” force is demonstrated with a proximal arrow applied to the braided mesh.

With this force applied, the braid 300 has a tendency to “bunch” causing its diameter d2 to
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increase, while it “pushed” length L2 is decreased. This also can increase the pore angle 62.
Thus, under “pushing” conditions, L1>L2, d1<d2, and 81<02. Figure 2C illustrates when a
“pull” force is applied to a distal end of the braid 300, whereby the “pulling” force is
demonstrated with a distal arrow applied away from the braided mesh. Here, the braid 300
extends (L3) and its diameter d3 shrinks in relation to the rest condition. The pore angle 63 is
smaller, again changing the porosity of the braid 300. The relationships are now that L1<L3,
d1>d3, and 61>63. In relation to each other L2<L1<L3; d3<d1<d2; 63<01<02.

The above features of a braid 300 can then lead to difficulties in delivering it as the
expandable member 200 through the catheter lumen 104, Figure 3A illustrates that as the braid
300 is pushed through the catheter 102, the expansion in diameter (d2) can cause the braid 200
and the walls of the catheter lumen 104 to come into contact. This can increase the force needed
to move the braid 300 through the catheter 102 to the aneurysm 20 and may damage the braid
300 during delivery. One solution can be to increase the diameter of the catheter to be greater
than the “pushed” diameter d2, however this then limits the access of the catheter and braid to
distal portions of the neurovascular. In these types of procedures, the smaller the diameter is
more preferable.

A pulling force, however, as illustrated in Figure 3B can cause the braid 300 to be
reduced to its “pulled” diameter d3 which can be smaller than the diameter of the catheter lumen
104. This allows the braid 300 to travel through the catheter 102 with less friction and a reduced
chance of damage to the braid 300 during delivery.

The braid 300/braided portion 206 of the expandable element 200 can be a plain weave
and can be a self-expanding element. As illustrated in Figure 5H the braided portion 206 can
occludes a neck of an aneurysm 20 and further, can support embolic material (not illustrated)
within the aneurysm 20.

In certain examples, when expandable element 200 is in the compressed configuration it
can be positioned entirely within the inner lumen 104 of the catheter 102. Then, the distal bump
member 114 can be positioned within the lumen of the braided portion 206 of the expandable
element 200, the recapture bump member 120 can be positioned within the lumen of the braided
portion 206 of the expandable element 200, and the proximal bump member 116 can be

positioned proximal the proximal anchor member 208. See, Figure 1
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In certain examples where the expandable element 200 is in the partially implanted
configuration, the distal end 204 of the expandable element 200 can be positioned outside the
catheter 102, the proximal end 202 and the proximal anchor 208 of the expandable element 200
are positioned within the inner lumen 104 of the catheter 102, and the recapture bump 120 is
movable to retract at least a portion of the expandable element 200 into the lumen 104 of the
catheter 102.

As Figure 4 illustrates, when the expandable element 200 is in the (fully) implanted
configuration, both anchors 208, 210 and the braided portion 206 are in their expanded position.
Once implanted, the expandable element 200 can divert blood flow from the aneurysm 20,
allowing it to gradually shrink. Diversion and/or shrinkage can reduce the chance of rupture, and
thus, hemorrhagic stroke.

Figures 5A-SH and 6 illustrate an example of a method of deploying an implant. The
steps can include providing an implantation delivery system 100 comprising a catheter 102, an
expandable element 200, and a delivery wire 106 (Step 600), positioning a proximal anchor 208
at a proximal end 202 of the expandable element 200 (Step 602), and positioning a distal anchor
210 at a distal end 204 of the expandable element 200 (Step 604). A distal bump 114 can be
positioned on the delivery wire 106 (Step 606), a recapture bump 120 can be positioned on the
delivery wire 106 proximal to the distal pump 114 (Step 608); and a proximal bump 116 can be
positioned on the delivery wire 106 proximal to the recapture bump 120 (Step 610). Positioning
the distal bump 114 and the recapture bump 120 within a lumen of the expandable element 200
(Step 612), positioning the proximal bump 116 proximal to the expandable element 200 (Step
614), and positioning the expandable element 200 and at least a portion of the delivery wire 106
within a lumen 104 of the catheter 102 (Step 616).

Further steps include partially implanting the expandable element 200 (Step 650), which
can have the steps of moving the distal anchor 210 and the expandable element 200 distally
through the lumen 104 of the catheter 102 by pushing the delivery wire 106 distally thereby
pushing the distal bump 114 against the distal anchor 210 while the proximal bump 116 and
recapture bump 120 remain disengaged from the expandable element 200 (Step 652). Expelling
the distal anchor 210 from a distal end of the catheter 102 by pushing the delivery wire 106
distally thereby pushing the distal bump 114 against the distal anchor 210 while the proximal

bump 116 and recapture bump 120 remain disengaged from the expandable element 200 (Step
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654) and expanding the expelled distal anchor 210, thereby disengaging the distal bump 114
from the expandable element 200 (Step 656).

In certain examples, the method can include the step of retracting at least a portion of the
expandable element 200 into the catheter 102 by pulling the delivery wire 106 proximally
thereby pulling the recapture bump 120 against the proximal anchor 208 while the distal bump
114 and the proximal bump 116 remain disengaged from the expandable element 200 (Step 658).

Completing implantation of the expandable element 200 (Step 670) can include expelling
the proximal anchor 208 from the distal end of the catheter 102 by pushing the delivery wire 106
distally thereby disengaging the recapture bump 120 from the expandable element 200 and
pushing the proximal bump 116 against the proximal anchor 208 (Step 672) and expanding the
expelled proximal anchor 208, thereby disengaging the proximal bump 116 (Step 674).

Steps of other examples can include moving the delivery wire 106 independently from
the expandable element 200 while maintaining the proximal anchor 208 within the lumen 104 of
the catheter 102, positioning the expandable element 200 within a bodily lumen 10 to then
occlude the neck of an aneurysm 20. Further including positioning the expandable element 200
to support embolic material in the aneurysm 20.

Another example of the present disclosures can be considered a stent implantation system
having a catheter 102, a braided stent 200 with a first expandable anchor 210 at a distal end 204
and a second expandable anchor 208 at a proximal end 202. The braided stent 200 can be
movable in a compressed configuration through the catheter 102 and can be movable to a
partially implanted configuration such that first expandable anchor 210 is expanded in an
implanted position distal to the catheter 102 and the second expandable anchor 208 is
compressed within the catheter 102. A delivery wire 106 can include a pusher bump 116, a puller
bump 114, and a recapture bump 120, and the delivery wire 106 extends through the braided
stent 200 when the braided stent is in the compressed configuration and when the braided stent
200 is in the partially implanted configuration. The pusher bump 116 can be positioned proximal
the second expandable anchor 208 when the braided stent 200 is in the compressed configuration
and when the braided stent 200 is in the partially implanted configuration, and the puller bump
114 and the recapture bump 120 can be positioned within the braided stent 200 when the braided

stent 200 is in the compressed configuration,
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A distal movement of the delivery wire 106 when the braided stent 200 1s in the
compressed configuration pushes the puller bump 114 against the first expandable anchor 210 to
move the expandable element 200 distally while the pusher bump 116 and recapture bump 120
are disengaged from the expandable element 200. The distal movement of the delivery wire 106
when the braided stent 200 is in the partially implanted configuration pushes the pusher bump
116 against the second expandable anchor 208 to move the expandable element 200 distally
while the puller bump 114 and recapture bump 120 are disengaged from the expandable element
200. Also, a proximal movement of the delivery wire 106 when the braided stent 200 is in the
partially implanted configuration pulls the recapture bump 120 against the second expandable
anchor 208 to move the expandable element 200 proximally while the puller bump 114 and
pusher bump 116 are disengaged from the expandable element.

In other examples, the first expandable anchor 210 can be sized larger than a diameter of
puller bump 114 when the braided stent 200 is in the partially implanted configuration. Also, the
first expandable anchor 210 can be sized to remain anchored independent of any movement of
the puller bump 114 when the braided stent 200 is in the partially implanted configuration and
the first expandable anchor 210 can be freed from the puller bump 114 when the braided stent
200 is in the partially implanted configuration.

Note that certain features of the apparatus 100 can be formed from materials that have a
shape memory structure. For example, a metal alloy such as nickel titanium (NiTi), also known
as Nitinol. Other elements may be formed of a non-superelastic material, such as spring steel or
MP35N, an alloy of 35% nickel, 35% cobalt, 20% chromium, and 10% molybdenum, by weight.
Features may be laser cut from the material, secure onto the delivery wire, or the delivery wire
can be grinded down to create the above described elements.

While the foregoing has described what are considered to be the best mode and/or other
examples, it is understood that various modifications may be made therein and that the subject
matter disclosed herein may be implemented in various forms and examples, and that the
teachings may be applied in numerous applications, only some of which have been described
herein. It is intended by the following claims to claim any and all applications, modifications and

variations that fall within the true scope of the present teachings.
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What is Claimed is:

1. A vascular treatment apparatus, comprising:
a catheter comprising an inner lumen;
an expandable element comprising:
a proximal end;
a distal end;
a braided portion located between the proximal end and the distal end comprising
a lumen therebetween,;
a proximal anchor member disposed at the proximal end;
a distal anchor member disposed at the distal end;
wherein the expandable element comprises a compressed configuration
dimensioned to fit within the inner lumen of the catheter; and
wherein the expandable element comprises a partially implanted configuration
wherein the proximal end is dimensioned to fit within the inner lumen of the catheter and
the distal end is dimensioned larger than the catheter; and
a delivery wire disposed within and extending through the inner lumen and the
expandable element, comprising:
a proximal portion;
a first intermediate portion located distal the proximal portion,
a second intermediate portion located distal the first intermediate portion;
a distal portion located distal the second intermediate portion,;
a pusher bump member located adjacent the proximal portion and the first
intermediate portion;
a recapture bump member located adjacent the first intermediate portion and
second intermediate portion; and
a distal bump member located adjacent the second intermediate portion and the
distal portion,
wherein the expandable element is movable from the compressed configuration to the
partially implanted configuration by a distal movement of the delivery wire causing the distal

bump member of the delivery wire to engage with the distal anchor member of the expandable
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element and push the distal anchor member distally, thereby expelling the distal anchor member
from the catheter,

wherein the delivery wire is movable distally and proximally in relation to the
expandable element in the partially implanted configuration, and

wherein the expandable element is retractable from the partially implanted configuration
by a proximal movement of the delivery wire causing the recapture bump member to engage
with the proximal anchor member of the expandable element and push the proximal anchor
member proximally, thereby retracting at least a portion of the expandable element into the

catheter.

2, The apparatus of claim 1 wherein the expandable element is movable from the partially
implanted configuration to an implanted configuration by a distal movement of the delivery wire
causing the pusher bump member of the delivery wire to engage with the proximal anchor
member of the expandable element and push the proximal anchor member distally, thereby

expelling the proximal end of the expandable element from the catheter.

3. The apparatus of claim 1 wherein,

the expandable element is in the compressed configuration and is positioned entirely
within the inner lumen of the catheter,

the distal bump member is positioned within the lumen of the braided portion of the
expandable element,

the recapture bump member is positioned within the lumen of the braided portion of the
expandable element, and

the proximal bump member is positioned proximal the proximal anchor member.

4, The apparatus of claim 1 wherein,
the expandable element is in the partially implanted configuration,
the distal end of the expandable element is positioned outside the catheter,
the proximal end and the proximal anchor member of the expandable element are

positioned within the inner lumen of the catheter, and
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the recapture bump is movable to retract at least a portion of the expandable element into

the lumen of the catheter.

5 The apparatus of claim 1 wherein at least one of the distal bump member, recapture bump

member, and proximal bump member comprise radio-opaque material.

6. The apparatus of claim 1 wherein the braided portion of the expandable element is a plain
weave,
Z The apparatus of claim 1 wherein the braid portion of the expandable element is a self-

expanding element.

8. The apparatus of claim 1 wherein the braided portion occludes a neck of an aneurysm.

g. The apparatus of claim 1 wherein the braided portion supports embolic material within
the aneurysm.

10. The apparatus of claim 1 wherein only one bump member is capable of engaging an

anchor member at any time.

11. A method of deploying an implant comprising the steps of:
providing an implantation delivery system comprising a catheter, an expandable element,
and a delivery wire;
positioning a proximal anchor at a proximal end of the expandable element;
positioning a distal anchor at a distal end of the expandable element;
positioning a distal bump on the delivery wire;
positioning a recapture bump on the delivery wire proximal to the distal bump;
positioning a proximal bump on the delivery wire proximal to the recapture bump;
positioning the distal bump and the recapture bump within a lumen of the expandable

element;

positioning the proximal bump proximal to the expandable element;
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positioning the expandable element and at least a portion of the delivery wire within a
lumen of the catheter;

partially implanting the expandable element, comprising the steps of:

moving the distal anchor and the expandable element distally through the lumen
of the catheter by pushing the delivery wire distally thereby pushing the distal bump
against the distal anchor while the proximal bump and recapture bump remain disengaged
from the expandable element;

expelling the distal anchor from a distal end of the catheter by pushing the
delivery wire distally thereby pushing the distal bump against the distal anchor while the
proximal bump and recapture bump remain disengaged from the expandable element; and

expanding the expelled distal anchor, thereby disengaging the distal bump from
the expandable element;

retracting at least a portion of the expandable element into the catheter by pulling
the delivery wire proximally thereby pulling the recapture bump against the proximal
anchor while the distal bump and the proximal bump remain disengaged from the
expandable element; and
completing implantation of the expandable element, comprising the steps of:

expelling the proximal anchor from the distal end of the catheter by pushing the
delivery wire distally thereby disengaging the recapture bump from the expandable
element and pushing the proximal bump against the proximal anchor; and

expanding the expelled proximal anchor, thereby disengaging the proximal bump.

12 The method of claim 11 further comprising the step of moving the delivery wire
independently from the expandable element while maintaining the proximal anchor within the

lumen of the catheter.

13 The method of claim 11 further comprising the step of positioning the expandable

element within a bodily lumen.

14. The method of claim 11 further comprising the step of positioning the expandable

element to occlude the neck of an aneurysm.
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15.  The method of claim 14 further comprising the step of positioning the expandable

element to support embolic material in the aneurysm.

16. A stent implantation system comprising:

a catheter;

a braided stent comprising a first expandable anchor at a distal end and a second
expandable anchor at a proximal end,

wherein the braided stent is movable in a compressed configuration through the catheter,
and

wherein the braided stent is movable to a partially implanted configuration such that first
expandable anchor is expanded in an implanted position distal to the catheter and the second
expandable anchor is compressed within the catheter; and

a delivery wire comprising a pusher bump, a puller bump, and a recapture bump,

wherein the delivery wire extends through the braided stent when the braided stent is in
the compressed configuration and when the braided stent is in the partially implanted
configuration,

wherein the pusher bump is positioned proximal the second expandable anchor when the
braided stent is in the compressed configuration and when the braided stent is in the partially
implanted configuration,

wherein the puller bump and the recapture bump are positioned within the braided stent
when the braided stent is in the compressed configuration,

wherein a distal movement of the delivery wire when the braided stent is in the
compressed configuration pushes the puller bump against the first expandable anchor to move
the expandable element distally while the pusher bump and recapture bump are disengaged from
the expandable element,

wherein a distal movement of the delivery wire when the braided stent is in the partially
implanted configuration pushes the pusher bump against the second expandable anchor to move
the expandable element distally while the puller bump and recapture bump are disengaged from

the expandable element, and
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wherein a proximal movement of the delivery wire when the braided stent is in the
partially implanted configuration pulls the recapture bump against the second expandable anchor
to move the expandable element proximally while the puller bump and pusher bump are

disengaged from the expandable element.

17, The system of claim 16 wherein the first expandable anchor is sized larger than a

diameter of puller bump when the braided stent is in the partially implanted configuration.

18. The system of claim 16 wherein the first expandable anchor is sized to remain anchored
independent of any movement of the puller bump when the braided stent is in the partially

implanted configuration.

19.  The system of claim 16 wherein the first expandable anchor is freed from the puller bump

when the braided stent is in the partially implanted configuration.
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ABSTRACT

A braid implant delivery and retraction device having a catheter, an expandable element
and a delivery wire with distal, pusher, and recapture bumps. The expandable element having
compressed, partially delivered, and implanted configurations. Delivering the braid can include
engaging the distal bump till the braid is in the partially delivered configuration. If the user needs
to recapture the braid, the recapture bump engages the braid proximally. To fully implant the
braid, the distal bump is used until the braid is partially delivered and the distal bump
disengages, now the pusher bump completes implanting by proximally pushing the braid

completely out of the catheter.
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Attorney Docket Number | 243382.000144

icati .76
Application Data Sheet 37 CFR 1 Application Number

Title of Invention | BRAID IMPLANT DELIVERY AND RETRACTION DEVICE WITH DISTAL ENGAGEMENT

Applicant 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.

Applicant |1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 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
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

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:

- i

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

DePuy Synthes Products, Inc.

Mailing Address Information For Applicant:

Address 1 25 Paramount Drive

Address 2

City Raynham State/Province MA
Country | US 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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U.S. Patent and Tredemark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 243382.000144

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | BRAID IMPLANT DELIVERY AND RETRACTION DEVICE WITH DISTAL ENGAGEMENT

Assignee ‘1

Complete this secfion if assignee information, including non-applicant assignee information, is desired to be included on the patent
application 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 Products, Inc.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 25 Paramount Drive

Address 2

City Raynham State/Province MA
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:

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. DelJuidice - 47,522/ Date (YYYY-MM-DD)| R018-08-06
First Name | |Louis John Last Name elJuidice Registration Number | @47522
Additional Signature may be generated within this form by selecting the Add button.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 US.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. If you do not furnish the requested information, the U.5.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandenment 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 US.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 settlement 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 inclividual, 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
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an Intemational 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 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

7. Arecord from this systerm 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.5.C. 2904 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 35 U.S.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, to 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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Clarke, Modet & C°

COLOMBIA

P-2019/36068

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES
E. S. D.

Ref.: Expediente No. NC2019/0008570
Solicitud de registro de patente de invencién a nombre de DEPUY SYNTHES
PRODUCTS, INC.

Yo, CAROLINA DAZA MONTALVO, identificada como aparece al pie de mi firma,
domiciliada en la Carrera 11 No. 86-53, piso 3, obrando DEPUY SYNTHES
PRODUCTS, INC., me permito dar respuesta al Oficio No. 8188 del 12 de
agosto de 2019, de la siguiente manera

1. Prioridad: Adjuntamos a la presente comunicacién el documento de
prioridad junto con su traduccién.

Habiendo dado cumplimiento al requerimiento de este Despacho, solicito
respetuosamente se continle con el tramite de la referencia.

Atentamente,

i

1ot

AR

Y

N .
/ -—

CAROLINA DAZ ALVO
C.C. 66.783.790 de Palmira Valle
TP-141563 CSJ

notificaciones@clarkemodet.com.co
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