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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;
un miembro de anclaje proximal dispuesto en el extremo proximal;
un miembro de anclaje distal dispuesto en el extremo distal;
una configuracion comprimida dimensionada para encajar dentro del lumen
interno del catéter; y
una configuracion parcialmente implantada en donde el extremo proximal esta
dimensionado para encajar dentro del lumen interno del catéter y el extremo
distal esta dimensionado mas grande que el catéter; y

un cable de suministro dispuesto dentro y que se extiende a través del lumen interior

y el elemento expandible, que comprende:
una porcién proximal,
un miembro de protuberancia proximal ubicado en un extremo distal de la
porcidn proximal,
una porcion distal,
un miembro de protuberancia distal ubicado en un extremo proximal de la

porcion distal; y
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2.

una porcion moldeable ubicada entre el miembro de protuberancia proximal

y la protuberancia distal, la porcion moldeable puede desplazarse de una

configuracion sustancialmente recta a una configuracion curvada al salir del

lumen interno del catéter,

en donde el elemento expandible es moévil desde la configuracién
comprimida a la configuracién 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 alambre de suministro es desplazable distal, proximal, y
rotacionalmente en relacion con el elemento dilatable en la configuracion
parcialmente implantada, y

en donde la porcion moldeable del alambre de suministro es desplazable para
proporcionar una fuerza radial desde dentro de la porcion trenzada del elemento
dilatable cuando el elemento dilatable esta en la configuracion parcialmente

implantada.

El aparato de la reivindicacién 1 en donde la porcion moldeable es desplazable a al

20 menos una de una forma de arco simétrica, una forma de arco asimétrica, una forma de “S”

aproximada y una forma atraumatica en la configuracion curvada.

3.

El aparato de la reivindicacién 1 en donde,



el elemento expandible esta en la configuracién comprimida y esta ubicado
completamente dentro del lumen interior del catéter,
la porcidn moldeada esta en la configuracion sustancialmente recta y esta
ubicada dentro de un lumen de la porcién trenzada del elemento dilatable,
5 el miembro de protuberancia distal esta ubicado dentro del lumen de la porcion
trenzada del elemento dilatable, y
el miembro de protuberancia proximal esta ubicado proximal al miembro de

anclaje proximal.

10 4. El aparato de la reivindicacién 1 en donde,
el elemento expandible esta en la configuracién parcialmente implantada,
el extremo distal del elemento expandible esta ubicado fuera del catéter,
el extremo proximal y el anclaje proximal del elemento dilatable estan
ubicados dentro del lumen interno del catéter, y
15 la porcion moldeable del alambre de suministro esta en la configuracion

curvada y ubicada fuera del catéter.

5. El aparato de la reivindicacion 4 en donde una rotacion del alambre de suministro en
relacion con el elemento dilatable expande un radio del elemento dilatable.
20
6. Un método para implantar un stent que comprende:
proporcionar un sistema de implantacion que comprende un catéter, un

elemento dilatable, y un alambre de suministro;



desplazar una primera porcion del elemento dilatable para salir del catéter;
mantener una segunda porcién del elemento dilatable dentro del catéter
para establecer una configuracion parcialmente implantada;
desplazar el alambre de suministro independiente del elemento dilatable
5 a la configuracién parcialmente implantada; y
ampliar una circunferencia del elemento dilatable en respuesta al

desplazamiento del alambre de suministro.

7. El método de la reivindicacion 6 que comprende, ademas, las etapas de:

10 ubicar un anclaje proximal en un extremo proximal del elemento expandible;
ubicar un anclaje distal en un extremo distal del elemento expandible;
ubicar una protuberancia distal en el cable de suministro;
ubicar una protuberancia proximal en el alambre de suministro proximal a

la protuberancia distal;

15 ubicar la protuberancia distal dentro de un lumen del elemento dilatable;
ubicar la protuberancia proximal al elemento expandible;
ubicar el elemento expandible y al menos una porcion del cable de suministro

dentro de un lumen del catéter;
desplazar el anclaje distal y el elemento dilatable distalmente a través del
20 lumen del catéter al empujar el alambre de suministro distalmente y de esta

manera empujar la protuberancia distal contra el anclaje distal;



expulsar el anclaje proximal del extremo distal del catéter al empujar el
alambre de suministro distalmente y de esta manera empujar la protuberancia
proximal contra el anclaje proximal; y
expandir el anclaje proximal expulsado,
5 en donde la etapa de desplazar una primera porcion del elemento dilatable
para salir del catéter comprende las etapas de:
expulsar el anclaje distal de un extremo distal del catéter al empujar
el alambre de suministro distalmente y, de esta manera, empujar la
protuberancia distal contra el anclaje distal; y
10 expandir el anclaje distal expulsado,
en donde la etapa de desplazar el alambre de suministro independiente del
elemento dilatable a la configuracion parcialmente implantada comprende,
ademas, la etapa de mantener el anclaje proximal dentro del lumen del catéter, y
en donde la etapa de ampliar una circunferencia del elemento dilatable en
15 respuesta al desplazamiento del alambre de suministro comprende la etapa de
proporcionar una fuerza radial del alambre de suministro contra el elemento dilatable

desde el interior del lumen del elemento dilatable.

8. El método de la reivindicacion 6 que comprende, ademas, la etapa de formar una
20 porcién del alambre de suministro de una configuracion sustancialmente recta a una
configuracion curvada después de un movimiento distal de la porcion desde el interior

del lumen del catéter hasta una posicion fuera del lumen del catéter.
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9. El método de la reivindicacion 8 que comprende, ademas, la etapa de deslizar la
porcion moldeada del alambre de suministro contra el elemento dilatable desde el interior

del lumen del elemento dilatable.

10.  El método de la reivindicacion 8 que comprende, ademas, la etapa de extender una
porcion del elemento dilatable a una pared de un vascular al desplazar la porcion moldeada

contra el elemento dilatable.

11.  El método de la reivindicacion 6 que comprende, ademas, la etapa de desplazar la
segunda porcidn del elemento dilatable para que salga del catéter y se implante al empujar

el elemento dilatable distalmente con un movimiento distal del alambre de suministro.

12.  Un sistema para implantar un stent que comprende:
un catéter;
un stent trenzado desplazable a una configuracion parcialmente implantada en
donde una porcion del stent trenzado esta fuera del catéter y una porcién del
stent trenzado esta dentro del catéter; y
un alambre de suministro desplazable independiente del stent trenzado y
desplazable para proporcionar una fuerza para abrir el stent trenzado cuando el

stent trenzado esta en una configuracién parcialmente implantada.

13. El sistema de la reivindicaciéon 12,
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en donde el stent trenzado comprende un primer anclaje dilatable en un
extremo distal y un segundo anclaje dilatable en un extremo proximal,

en donde el stent trenzado es desplazable en una configuracién
comprimida a través del catéter,

en donde el stent trenzado es desplazable de la configuracion comprimida
a la configuracion parcialmente implantada de tal manera que el primer anclaje
dilatable se expande en una posicidon implantada distal al catéter y el segundo
anclaje dilatable se comprime dentro del catéter,

en donde el alambre de suministro comprende una protuberancia empujadora
y un segmento moldeable,

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

en donde el segmento moldeable esta ubicado dentro 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 el segmento moldeable es desplazable de una configuracion
sustancialmente recta cuando el stent trenzado esta en la configuracion
comprimida a una configuraciéon curvada cuando el stent trenzado esta en la

configuracion parcialmente implantada, y
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en donde el segmento moldeable es desplazable independiente del stent

trenzado cuando el stent trenzado esta en la configuracion parcialmente implantada.

14. El sistema de la reivindicacion 13 en donde la protuberancia empujadora es
desplazable para empujar distalmente el segundo anclaje dilatable y de esta manera
empujar el stent trenzado distalmente cuando el stent trenzado esta en la configuracién

parcialmente implantada.

15. El sistema de la reivindicacién 13 en donde el alambre de suministro comprende,
ademas, una protuberancia jaladora ubicada distal a la protuberancia empujadora y el
segmento moldeable y ubicada proximal al primer anclaje dilatable cuando el stent

trenzado esta en la configuracion comprimida.

16.  Elsistema de la reivindicacion 12 en donde el segmento moldeable es desplazable

a una forma de arco en la configuracion curvada.

17.  Elsistema de la reivindicacion 13 en donde el segmento moldeable es desplazable

a una forma ondulada en la configuracion curvada.

18. EIl sistema de la reivindicacion 12 en donde el alambre de suministro es
desplazable en una direccion distal, una direccion proximal, y en una direccion
rotacional independiente del stent trenzado cuando el stent trenzado esta en la

configuracion parcialmente implantada.
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Attorney Docket #: 243382.000145

STENT DELIVERY WITH EXPAN SION ASSISTING DELIVERY WIRE

Field of Invention

The present invention generally relates to devices for interventional therapeutic treatment
or vascular surgery for treatment of defects in the vasculature, and more particularly to delivering

a stent to a treatment site in a body lumen of a patient and opening the stent at the treatment site.

Backeround

Stents are inserted into a blood vessel to provide an open path within the blood vessel, and
they have been widely used intravascular angioplasty treatment of occluded blood vessels and
other applications. Stents can be self-expanding or can be expanded by a radial force applied from
inside the stent, for example when the stent is fitted with a balloon.

A braided stent can be characterized by a tube of metal wires woven together with a plain
weaving technique. During delivery to a treatment site, a braided stent can travel through a catheter
in an elongated, collapsed configuration, having a small diameter, and the braided stent can enlarge
in diameter at a treatment site. Proper treatment with 2 braided stent can require that the stent
extend radially to the walls of the body lumen in which the stent is implanted. Although braided
stents can be self-expanding, such implants typically open with low opening forces, and therefore
may not fully open to conform to a vessel wall. Post deployment, ancillary devices such as
guidewires, catheters, balloons, etc. can be used to cross the braid and attempt to further expand
the braided stent to improve vessel wall conformity. Issues such as unintentional braid movement
or inability to fully open the braid commonly occur. Further, a braided implant that is separated

from a delivery wire cannot be recovered for repositioning.

35848512v5
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Summary

It is an object of the present invention to provide systems, devices, and methods for
improving vessel wall conformity of a braided stent. Generally, an expandable element having a
distal anchor member at a distal end, a proximal anchor member at a proximal end, and a braided
intermediate portion can be delivered to a treatment site through a catheter by a delivery wire
having a first, distal bump that can be translated distally to push the distal anchor distally and
release the distal anchor upon exiting a distal end of the catheter, a shaped segment that can be
moved to apply a radial force from within the braided intermediate portion to expand the braided
intermediate portion, and a second, proximal bump that can be translated distally to push the
proximal anchor distally and expel the expandable element from the catheter.

The delivery wire can also have a third, recapture bump positioned proximal the distal
bump and distal the proximal bump that can be translated proximally to push the proximal anchor
proximally. A partially implanted expandable element having a distal portion expelled from the
catheter and released from the delivery wire and a proximal anchor positioned within the catheter
can be retracted by translating the delivery wire proximally to push the proximal anchor
proximally, thereby pulling the braided portion and distal anchor proximally into the catheter.

An example vascular treatment apparatus can include a catheter, an expandable element,
and a delivery wire. The catheter can have an inner lumen through which the expandable element
can be delivered by the delivery wire to a treatment site. The expandable element can have a
proximal end, a distal end, a braided portion located between the proximal end and the distal end,
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 for delivery to the treatment site and a partially implanted

35848512v5
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configuration when the expandable element is not fully implanted at the treatment site. In the
partially implanted configuration, the proximal end of the expandable element can be dimensioned
to fit within the inner lumen of the catheter, and the distal end can be dimensioned larger than the
catheter.

The delivery wire can be disposed within and extend through the inner lumen of the
catheter and the expandable element, the expandable element having a substantially tubular shape.
The delivery wire can have a proximal portion, a proximal bump member located at a distal end
of the proximal portion, a distal portion, a distal bump member located at a proximal end of the
distal portion, and a shapeable portion located between the proximal bump member and the distal
bump. The shapeable portion can be movable from a substantially straight configuration to a
curved configuration upon exiting the inner lumen of the catheter.

The expandable element can be movable from the compressed configuration to the partially
implanted configuration by a distal movement of the delivery wire which can cause 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. The distal anchor member can be expelled from the
catheter pushing the distal anchor member out of the catheter with the distal bump member.

The delivery wire can be moved distally, proximally, and rotationally in relation to the
expandable element in the partially implanted configuration, and the shapeable portion of the
delivery wire can be moved to provide a radial force from within the braided portion of the
expandable element when the expandable element is in the partially implanted configuration.

The shapeable portion can be movable to at least one of a symmetrical arc shape, an
asymmetrical arc shape, or an approximate “S” shape in the curved configuration.

The expandable element can be in the compressed configuration and positioned entirely

within the inner lumen of the catheter. When the expandable element is in the compressed

35848512v5
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configuration and positioned entirely within the inner lumen of the catheter, the shaped portion
can be in the substantially straight configuration and can be positioned within a lumen of the
braided portion of the expandable element, the distal bump member can be positioned within the
lumen of the braided portion of the expandable element, and the proximal bump member can be
positioned proximal the proximal anchor member.

The expandable element can be in the partially implanted configuration such that the distal
end of the expandable element is positioned outside the catheter and the proximal end and the
proximal anchor of the expandable element are positioned within the inner lumen of the catheter.
When the expandable element is in the partially implanted configuration, the shapeable portion of
the delivery wire can be in the curved configuration and positioned outside the catheter, and a
rotation of the delivery wire in relation to the expandable element can expand a radius of the
expandable element.

An example method for implanting a stent can include the steps of: providing an
implantation system comprising a catheter, an expandable element, and a delivery wire; moving a
first portion of the expandable element to exit the catheter; maintaining a second portion of the
expandable element within the catheter to establish a partially implanted configuration; moving
the delivery wire independent of the expandable element in the partially implanted configuration;
and enlarging a circumference of the expandable element in response to the moving the delivery
wire. The method can further include the steps of positioning a proximal anchor at proximal end
of the expandable element; positioning a distal anchor at a distal end of the expandable elément;
positioning a distal bump on the delivery wire; positioning a proximal bump on the delivery wire
proximal to the distal bump; positioning the distal bump within a lumen of the expandable element;
positioning the proximal bump proximal to the expandable element; positioning the expandable

olement and at least a portion of the delivery wire within a lumen of the catheter; and moving the
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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; expelling the
proximal anchor from the distal end of the catheter by pushing the delivery wire distally thereby
pushing the proximal bump against the proximal anchor; and expanding the expelled proximal
anchor.

The step of moving a first portion of the expandable element to exit the catheter can include
the steps of 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; and expanding the expelled
distal anchor.

The step of moving the delivery wire independent of the expandable element in the partially
implanted configuration can include the step of maintaining the proximal anchor within the lumen
of the catheter.

The step of enlarging a circumference of the expandable element in response to the moving
the delivery wire can include the step of providing a radial force from the delivery wire against the
expandable element from within the lumen of the expandable element.

The method can further include the steps of shaping a portion of the delivery wire from a
substantially straight configuration to a curved configuration upon a distal movement of the portion
from within the lumen of the catheter to a position outside the lumen of the catheter; sliding the
shaped portion of the delivery wire against the expandable element from within the lumen of the
expandable element; extending a portion of the expandable element to a wall of a vascular by
moving the shaped portion against the expandable element; and moving the second portion of the
expandable element to exit the catheter and become implanted by pushing the expandable element

distally with a distal movement of the delivery wire.
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An example system for implanting a stent or other such expandable element can include a
catheter, a braided stent, and a delivery wire. The braided stent can be movable to a partially
implanted configuration characterized by a portion of the braided stent exterior to the catheter and
a portion of the braided stent within the catheter, and the delivery wire can be movable independent
of the braided stent and movable to provide a force to open the braided stent when the braided
stent is in a partially implanted configuration.

The braided stent can be moved in a compressed configuration through the catheter and
can be movable from the compressed configuration to the partially implanted configuration. The
braided stent of the system can have a first expandable anchor at a distal end and a second
expandable anchor at a proximal end, such that, in the partially implanted configuration, the first
expandable anchor is expanded in an implanted position distal to the catheter and the second
expandable anchor is compressed within the catheter.

The delivery wire can be movable in a distal direction, a proximal direction, and in a
rotational direction independent of the braided stent when the braided stent is in the partially
implanted configuration. The delivery wire can extend 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 delivery wire can include a pusher bump that can be 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 pusher bump can be movable to push the
second expandable anchor distally thereby pushing the braided stent distally when the braided stent

is in the partially implanted configuration.
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The delivery wire can include a shapeable segment that can be positioned within the
braided stent when the braided stent is in the compressed configuration and when the braided stent
is in the partially implanted configuration. The shapeable segment can be movable from a
substantially straight configuration when the braided stent is in the compressed configuration to a
curved configuration when the braided stent is in the partially implanted configuration, and the
shapeable segment can be movable independent of the braided stent when the braided stent is in
the partially implanted configuration. The shapeable segment can be movable to form an arc shape,
an undulating shape, or other atraumatic shape when in the curved configuration.

The delivery wire can include a puller bump positioned distal the pusher bump and the
shapeable segment and also positioned proximal the first expandable anchor when the braided stent

is in the compressed configuration.

Brief Description of the Drawines

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

Figure 1 is a drawing depicting an implantation system in a delivery configuration
according to the present invention;

Figures 2A to 2H are drawings illustrating steps for use of an implantation system

according to the present invention;
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Figures 3A to 3C are drawings depicting shapes of a delivery wire portion according to the
present invention,

Figure 4 is an image depicting a braided implant having a segment poorly apposed to a
vessel wall as known in the art;

Figure 5 is an image depicting an implantation system during implantation according to
the present invention;

Figures 6A to 6C are images illustrating steps for use of an implantation system according
to the present invention; and

Figure 7 is a flow diagram outlining example method steps for use of an apparatus or

system for deploying an implant according to the present invention.

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.

An example of an implantation system 100, as illustrated in Figure 1 can have a catheter
102, an expandable element 200, and a delivery wire 106, The catheter 102 can have an inner
lumen 104, and the expandable element 200 can be formed into a compressed configuration that
is dimensioned to fit within the inner lumen 104 of the catheter 102. The expandable element 200
can have a proximal end 202, a distal end 204, a braided portion 206 located between the proximal

end 202 and the distal end 204, a proximal anchor member 208 disposed at the proximal end 202,
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and a distal anchor member 210 disposed at the distal end 204. The delivery wire 106 can be
disposed within and extend through the inner lumen 104 of the catheter 102 and the expandable
element 200 and can be used to deliver the expandable element 200 to a treatment site and position
the expandable element 200 at the treatment site. The delivery wire 106 can have a proximal
portion 108, a distal portion 110, a proximal bump member 114 located at a distal end of the
proximal portion 108, a distal bump member 114 located at a proximal end of the distal portion
110, and a shapeable portion 112 located between the proximal bump member 116 and the distal
bump member 114. When the expandable element 200 is in the compressed configuration for
delivery through the catheter 102, the shapeable portion 112 can have a substantially straight shape
that has flexibility to navigate through a catheter 102 to a treatment site.

The delivery wire 106 can further include a recapture bump 120 positioned between the
distal bump 114 and the proximal bump 116. Delivery, positioning, retraction of an expandable
element such as a stent within a body lumen utilizing a delivery wire having a distal bump member,
proximal bump member, and a recapture bump is the subject of another patent application filed
concurrently with this application.

One or all of the bump members 114, 116, 120 can include a radiopaque material to allow
the location of the bumps 144,116, 120 t0 be readily visible during an implanting procedure.

The one or more anchor members 2083, 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 serve as a
radiopaque marker for improved visualization during the deployment of the expandable element
700 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
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an expanded/implanted configuration. An example of the anchor member 208, 210 can be found
inUS. 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.

Figures 2A to 2H are drawings illustrating steps for use of an implantation system. When
the expandable element 200 is in the collapsed configuration, the distal bump 114 can be positioned
inside the expandable element 200 such that a distal movement of the delivery wire 106 can cause
the distal bump 114 to push against the distal anchor 210, pulling the expandable anchor 200
through the catheter 102 to a treatment site. The distal bump member 114 can push the distal
anchor member 210 to expel the distal anchor member 210 from the catheter 102, thereby moving
the expandable element 200 to a partially implanted configuration as illustrated in Figure 2A.

Upon exiting the catheter, the shapeable portion 112 of the delivery wire 106 can move
from a straight shape to a curved shape as illustrated in Figures 2A to 2H. The shapeable portion
112 can provide a radial force from within the braided portion 206 of the expandable element 200
when the expandable element is in the partially implanted configuration.

Tn an example, the entire delivery wire 106, including the shapeable portion 112, can be

made of stainless steel. In other examples, the delivery wire 106 and/or the shapeable portion 112
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can be made of a memory shape material including a memory shape metal such as Nitinol or a
polymeric memory shape material. The shapeable portion 112 can move from a substantially
straight flexible configuration while in the catheter 102 to a curved configuration upon contacting
bodily fluid when exiting the catheter 102. Additionally or alternatively, the shapeable portion 112
can curve to conform to the shape of a curved bodily lumen such that distal and proximal
movements of the expandable element 200, delivery wire 106, and catheter 102 can cause the
delivery wire 106 to move to provide a radial force from within the braided portion 206.

Asillustrated in Figure 2A, during treatment, because self-expanding braided implants may
provide a low radial force during implantation, at least some of the intermediate portion 206 of the
expandable element 200 may not fully conform to the walls of a body lumen 10,

As illustrated in Figure 2B, the delivery wire 106 can be rotatable in relation to the
expandable element 200, and the rotation can cause the shaped portion 112 of the delivery wire
106 to provide a force against the expandable element 200, pushing portions of the expandable
element to conform to the walls of the body lumen 10.

As illustrated in Figure 2C, the delivery wire 106 can be movable in a distal and a proximal
direction in relation to the expandable element 200 without disturbing the placement of the
partially implanted expandable element 200. The distal and proximal movement can also cause the
shaped portion 112 of the delivery wire 106 to move against the expandable element 200, causing
portions of the expandable element 200 to better conform to the walls of the body lumen 10.

As illustrated in Figure 2D, the delivery wire 106 can be subsequently rotated to improve
conformity of the expandable element 200 to the walls of the body lumen 10.

As illustrated in Figure 2E, when the expandable element 200 is in the partially implanted
configuration, the delivery wire 106 can further be moved distally to engage the proximal, pusher

bump 116 with the proximal anchor 208.
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As illustrated in Figure 2F, further distal movement of the delivery wire 106 can expel the
proximal anchor 208 from the catheter 102. Once the proximal anchor 208 is expelled from the
catheter 102, the proximal anchor can expand to engage the walls of the body lumen 10. Once the
proximal anchor 208 is expanded, the expandable element 200 can be disengaged from the delivery
wire 106. As illustrated in Figure 2F, portions of the expandable element 200 may remain not
completely conforming to the walls of the body lumen 10.

As illustrated in Figure 2G, the delivery wire 106 can subsequently be moved proximally
to side against portions of the braid, resulting in better conformity to the walls of the body lumen
10.

As illustrated in Figure 2H, the delivery wire 106 can subsequently be rotated, and the
shaped portion 112 can slide against portions of the braid, resulting in better conformity to the
walls of the body lumen 10.

In the expanded configuration, as illustrated in Figure 2H, the expandable element 200 can
be expanded to conform to the dimensions 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 at
least in part under its inherent proprieties, based at least on its original shape and the nature of the
materials that make up the element, and further expanded by movement of the delivery wire 106
as described herein. Examples of the expandable element 200 can be one of pear shaped, ovoid,
and elliptical 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

1s incorporated in its entirety herein.
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Figures 3A to 3C illustrate some potential shapes that a shapeable portion 112 of the
delivery wire 106 can have when the expandable element is in a partially implanted configuration.
Arced, curved, “S” and “C” shaped are some examples. In one example, the shapeable portion 112
presents an atraumatic section 113 to contact both the braided implant 200 and possibly the wall
of the body lumen 10. This atraumatic section 113 minimizes damage to one or both of the implant
200 and lumen 10. Another example of an atraumatic section 113 is to minimize the amount of
radial force applied once the shapeable portion 112 deforms from the straight to curved shape. Too
much force, even applied by an atraumatic shape 113, can still damage the implant/lumen. Too
little force or shape and the implant will not open to its full potential shape.

Figure 4 depicts a braided implant having a segment poorly apposed to a vessel wall as
known in the art. It is an object of the present invention to provide devices, systems, and methods
of treatment for improving conformity of an implant to a vessel wall.

Figure 5 depicts a partially implanted expandable element that is a braided implant 200
having a distal end 204 positioned outside a catheter 102 and a delivery wire 106 positioned inside
the implant 200, the delivery wire 106 having a distal coil 220 positioned distal the implant 200, a
distal bump 114 positioned inside the implant, a recapture bump 120 positioned inside the implant
200 proximal the distal bump 114, and proximal bump 116 positioned proximal the implant 200
inside the catheter 102. The implant 200 as depicted in Figure 5 has a poorly apposed portion 201
that is not extended to conform to the vasculature 10.

Figures 6A to 6C illustrate movement of the delivery wire 106 within the system illustrated
in Figure 5 to provide an outward radial force from within the poorly apposed portion 201 and
other portions of the implant 200 not fully apposed to the walls to move those portions closer to
the walls of the vascular 10. Progressing from Figures 6A to 6B, the delivery wire 106 can be

moved distally to extend against an outer curved portion of the implant 200 and/or to provide a
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pushing force by the proximal bump 116 against a proximal anchor (not shown) of the implant
200. Progressing from Figures 6B to 6C, the delivery wire 106 can be pulled proximally to press
against an inner curved portion of the implant 200 and/or to retract at least a portion of the implant
200 into the catheter 102.

In the example illustrated in Figures 6A to 6C, the shaped portion 112 of the delivery wire
106 can be flexible to curve to the shape of a curved vasculature 10 and need not reshape as a
result of being made from a memory shape material. The shapeable portion 112 can solely curve
to conform to the shape of a curved bodily lumen such that distal and proximal movements of the
expandable element 200, delivery wire 106, and catheter 102 can cause the delivery wire to move
to provide a radial force from within the braided portion 206. In this example, the non-preshaped
shapeable portion 112 can curve based on bringing the deliver wire 106 through the inside of the
curve and the outside of a curve of a vasculature where the braided portion 206 is to be implanted.

Figure 7 is a flow diagram outlining example method steps for use of an apparatus or
system for deploying an implant. The method steps can be implemented by an 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 illustrated in Figure 7, in step 710 an implantation delivery system
having a catheter, an expandable element, and a delivery wire can be provided. The implantation
delivery system can be any of the delivery systems described herein having any combination of
the features described here, as well as any features that would be known to one skilled in the art.
In step 720 a first portion of the expandable element can be moved to exit the catheter. In step 730
a second portion of the expandable element can be maintained within the catheter to establish a
partially implanted configuration. In step 740 the delivery wire can be moved independent of the
expandable element in the partially implanted configuration. In step 750 a circumference of the

expandable element can be enlarged in response to the movement of the delivery wire in step 740.
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The descriptions contained herein are examples of embodiments of the invention and are
not intended in any way to limit the scope of the invention. As described herein, the invention
contemplates many variations and modifications of the implantation system and methods of use
thereof, including various shapes of the shapeable portion of the delivery wire, various materials,
various treatments, and various stent geometries. 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 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,;
a proximal anchor member disposed at the proximal end,
a distal anchor member disposed at the distal end;
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; and
a delivery wire disposed within and extending through the inner lumen and the expandable
element, comprising:
a proximal portion,
a proximal bump member located at a distal end of the proximal portion;
a distal portion;
a distal bump member located at a proximal end of the distal portion; and
a shapeable portion located between the proximal bump member and the distal
bump, the shapeable portion movable from a substantially straight configuration to

a curved configuration upon exiting the inner lumen of the catheter,
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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 element and push the distal anchor member distally, thereby expelling the distal
anchor member from the catheter,

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

wherein the shapeable portion of the delivery wire is movable to provide a radial
force from within the braided portion of the expandable element when the expandable

element is in the partially implanted configuration.

2. The apparatus of claim 1 wherein the shapeable portion is movable to at least one of a
symmetrical arc shape, an asymmetrical arc shape, an approximate “S” shape and an atraumatic

shape in the curved configuration.

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 shaped portion is in the substantially straight configuration and is positioned
within a lumen of the braided portion of the expandable element,
the distal 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.
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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 of the expandable element are positioned
within the inner lumen of the catheter, and
the shapeable portion of the delivery wire is in the curved configuration and is

positioned outside the catheter.

5. The apparatus of claim 4 wherein a rotation of the delivery wire in relation to the

expandable element expands a radius of the expandable element.

6. A method for implanting a stent comprising;

providing an implantation system comprising a catheter, an expandable element,
and a delivery wire;

moving a first portion of the expandable element to exit the catheter;

maintaining a second portion of the expandable element within the catheter to
establish a partially implanted configuration;

moving the delivery wire independent of the expandable element in the partially
implanted configuration; and

enlarging a circumference of the expandable element in response to the moving the

delivery wire.
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7. The method of claim 6 further comprising the steps of:

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 proximal bump on the delivery wire proximal to the distal bump;

positioning the distal bump within a lumen of the expandable element;

positioning the proximal bump proximal to the expandable element;

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

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;

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

expanding the expelled proximal anchor,

wherein the step of moving a first portion of the expandable element to exit the
catheter comprises the steps of:

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; and
expanding the expelled distal anchor,

wherein the step of moving the delivery wire independent of the expandable

element in the partially implanted configuration further comprises the step of maintaining

the proximal anchor within the lumen of the catheter, and

19
35848512v5

Copy provided by USPTO from the IFW Image Database on 08-02-2019



Attorney Docket #: 243382.000145

wherein the step of enlarging a circumference of the expandable element in
response to the moving the delivery wire comprises the step of providing a radial force
from the delivery wire against the expandable element from within the lumen of the

expandable element.

8. The method of claim 6 further comprising the step of shaping a portion of the delivery wire
from a substantially straight configuration to a curved configuration upon a distal movement of

the portion from within the lumen of the catheter to a position outside the lumen of the catheter.

9. The method of claim 8 further comprising the step of sliding the shaped portion of the

delivery wire against the expandable element from within the lumen of the expandable element.

10.  The method of claim 8 further comprising the step of extending a portion of the expandable

element to a wall of a vascular by moving the shaped portion against the expandable element.

11.  The method of claim 6 further comprising the step of moving the second portion of the
expandable element to exit the catheter and become implanted by pushing the expandable element

distally with a distal movement of the delivery wire.

12. A system for implanting a stent comprising:
a catheter,
2 braided stent movable to a partially implanted configuration wherein a portion of the
braided stent is exterior to the catheter and a portion of the braided stent is within the

catheter; and
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13.

a delivery wire movable independent of the braided stent and movable to provide a force

to open the braided stent when the braided stent is in a partially implanted configuration.

The system of claim 12

wherein the braided stent comprises 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,

wherein the braided stent is movable from the compressed configuration to the
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,

wherein the delivery wire comprises a pusher bump and a shapeable segment,

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 isin
the partially implanted configuration,

wherein the shapeable segment is positioned within the braided stent when the
braided stent is in the compressed configuration and when the braided stent is in the

partially implanted configuration,
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wherein the shapeable segment is movable from a substantially straight
configuration when the braided stent is in the compressed configuration to a curved
configuration when the braided stent is in the partially implanted configuration, and

wherein the shapeable segment is movable independent of the braided stent when

the braided stent is in the partially implanted configuration.

14.  The system of claim 13 wherein the pusher bump is movable to push the second expandable
anchor distally thereby pushing the braided stent distally when the braided stent is in the partially

implanted configuration.

15.  The system of claim 13 wherein the delivery wire further comprises a puller bump
positioned distal the pusher bump and the shapeable segment and positioned proximal the first

expandable anchor when the braided stent is in the compressed configuration.

16.  The system of claim 12 wherein the shapeable segment is movable to an arc shape in the

curved configuration.

17.  The system of claim 13 wherein the shapeable segment is movable to an undulating shape

in the curved configuration.

18.  The system of claim 12 wherein the delivery wire is movable in a distal direction, a
proximal direction, and in a rotational direction independent of the braided stent when the braided

stent is in the partially implanted configuration.
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Abstract

An expandable element having a distal anchor member at a distal end, a proximal anchor
member at a proximal end, and a braided intermediate portion can be delivered to a treatment site
through a catheter by a delivery wire having a first, distal bump that can be translated distally to
push the distal anchor distally and release the distal anchor upon exiting a distal end of the catheter,
a shaped segment that can be moved to apply a radial force from within the braided intermediate
portion to expand the braided intermediate portion, and a second, proximal bump that can be
translated distally to push the proximal anchor distally and expel the expandable element from the
catheter. The delivery wire can also have a third, recapture bump positioned between the proximal
and distal bumps that can be translated proximally to retract a partially implanted expandable

element into the catheter.
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This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9799 and select opfion 2.
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T PTO/AIA/82B (07-13)
Document Description: Power of Attomey Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 06980

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:

OR
Firm or
Individual Name

Address

City | State | lzip |
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

DEPUY SYNTHES PRODUCTS, INC.

|:| Inventor or Joint Inventor (title not required below)

l:l Legal Representative of a Deceased or Legally Incapacitated Inventor (tile not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

I:I Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature /Eugene L. Szczecina, Jr./ | Date (Optional) [ August 30, 2016
Name Eugene L. Szczecina, Jr.
Title Assistant General Counsel — Patents / DePuy Synthes Products, INC.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotaI of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated {o take 3 minutes to complete,
indluding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

243382.000145

Application Number

Title of Invention

STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor [1

Remove

Legal Name

Prefix| Given Name

Middie Name

Family Name

Suffix

»|| Robert

SLAZAS

-

Residence Information (Select One) e US Residency

Non US Residency

Active US Military Service

City

Raynham

State/Province

A

Country of Residencd 1S

Mailing Address of Inventor:

Address 1

c/o DePuy Synthes Products, Inc.

Address 2

1325 Paramount Drive

Raynham

City |

State/Province

| s

Postal Code

02767

Countryi

||Us

Inventor 2

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

»|[ Puan

LORENZO

| [

Residence Information (Select One) (@) US Residency

Non US Residency

Active US Military Service

aynham

City

State/Province

VA

Country of Residencd | [US

Mailing Address of Inventor:

Address 1

c/o DePuy Synthes Products, Inc.

Address 2

325 Paramount Drive

City Raynham

State/Province

[ Jaa

Postal Code

p2767

Countryi

||us

Inventor 3

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

E | acey

GOROCHOW

| U]

Residence Information (Select One) (@) US Residency

Non US Residency

Active US Military Service

EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 243382.000145

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

City | |Raynham State/Province I WA Country of Residencé | US

Mailing Address of Inventor:

Address 1 /o DePuy Synthes Products, Inc.

Address 2 25 Paramount Drive

City ‘ aynham State/Province | FVIA

Postal Code |02767 Countryi | |US

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+]| Ppedro PEDROSO ]

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service
City aynham State/Province IVIA Country of Residencd S

Mailing Address of Inventor:

Address 1 /o DePuy Synthes Products, Inc.

Address 2 25 Paramount Drive

City | Raynham State/Province | P\IIA

Postal Code 2767 Countryi | s

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

generated within this form by selecting the Add button.

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 N6980

Email Address IPServicesNYC@troutmansanders.com [ AddEmail |  [Remove Email

Application Information:

Title of the Invention STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

Attorney Docket Number| 243382.000145 Small Entity Status Claimed []

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 14 Suggested Figure for Publication (if any) —J
EFS Web 2.2.13

Copy provided by USPTO from the IFW Image Database on 08-02-2019



PTO/AIAM4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OME control number.

Attorney Docket Number | 243382.000145

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) 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 afiling 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).

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.S.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
publication at eighteen menths after filing.

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: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 16980

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 -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form T

by selecting the Add button.

EFS Web 2.2.13
Copy provided by USPTO from the IFW Image Database on 08-02-2019
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 243382.000145

-

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

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 claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (F’DX)I the information will be used by the Office to
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 ('.anuntryi Filing Date (YYYY-MM-DD}) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. pud

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
(] 16, 2013.

NOTE: By providing this statement under 37 CER 1.55 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.

EFS Web 2.2.13
Copy provided by USPTO from the IFW Image Database on 08-02-2019



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 243382.000145

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

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 European 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 (WIPO), 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 bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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 to 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.

EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number 243382.000145

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

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 Remove

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:

_ . |

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 1 325 Paramount Drive

Address 2

City Raynham State/Province MA
Cv::-untryl 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.

EFS Web 2.2.13
Copy provided by USPTO from the [FW Image Database on 08-02-2019
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 243382.000145

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STENT DELIVERY WITH EXPANSION ASSISTING DELIVERY WIRE

Assignee [1

Complete this section 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. s

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. Delluidice - 47,522/ Date (YYYY-MM-DD)| 2018-08-06
First Name | Louis John Last Name | Deluidice Registration Number | 47522
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13

Copy provided by USPTO from the IFW Image Database on 08-02-2019



Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) 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 U.5.C. 2(b)(2); (2) fumishing 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.S.
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 The information 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 (5U.5.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 settdement 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. Arecord in this systemn 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 U.S.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.5.C. 2904 and 2606. 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 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, 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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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES
E. S. D.

Ref.: Expediente No. NC2019/0008555
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. 8189 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,
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CAROLINA DAZ ALVO
C.C. 66.783.790 de Palmira Valle
TP-141563 CSJ

notificaciones@clarkemodet.com.co
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