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REIVINDICACIONES

Reivindicaciones:

1. Un implante trenzado configurado como un desviador de flujo para tratar un
aneurisma, el implante comprende:

una malla trenzada configurada para mantener una porosidad objetivo
sustancialmente consistente en un vaso estrechado de un rango de diametro de vaso
de hasta 1 mm;

en donde la malla trenzada se configura para mantener la porosidad objetivo
sustancialmente consistente entre los extremos proximal y distal de la malla trenzada

mientras esta en el vaso estrecho.

2. El implante de la reivindicacion 1, en donde el vaso estrechado comprende
un diametro de extremo proximal y un diametro de extremo distal que difieren por 1 mm,
en donde el rango de diametro de vaso de hasta 1 mm se define comparando los

diametros del extremo proximal y distal.

3. Elimplante de la reivindicacion 1, en donde la porosidad objetivo sustancialmente

consistente es aproximadamente 70 %.

4. EI implante de la reivindicacién 1, en donde una longitud predeterminada
entre los extremos proximal y distal de la malla trenzada en el vaso estrechado tiene al

menos 3 cm.
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5. El implante de la reivindicacion 1, en donde una longitud predeterminada entre
los extremos proximal y distal de la malla trenzada en el vaso estrechado es de al menos

1cm.

6. Elimplante de la reivindicacion 1, en donde el implante trenzado comprende,
ademas, un diametro de vaso indicado, y en donde el implante trenzado se configura
de manera que el diametro de vaso indicado coincida con un pico de una curva de

porosidad del implante trenzado.

7. El implante de la reivindicacion 6, en donde el implante comprende, ademas,
una meseta de porosidad que corresponde a un rango radial de 1 mm en un diametro

del vaso que se dispone sobre el pico de la curva de porosidad.

8. Elimplante de la reivindicacion 6, en donde el implante trenzado comprende,
ademas, una meseta de porosidad que coincide con el rango radial de 1 mm en el

diametro del vaso que se dispone sobre el pico de la curva de porosidad.

9. El implante de la reivindicacion 1, en donde una densidad de poro del

implante trenzado es de aproximadamente 18 a 23 poros/mm?.

10. El implante de la reivindicacion 1, en donde el implante trenzado es una

estructura porosa sustancialmente cilindrica.
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11. El implante de la reivindicacion 1, en donde el implante trenzado se forma
a partir de una pluralidad de hebras individuales compuesta al menos de un primer

material y de una o mas hebras multiples radiopacas.

12. Elimplante de la reivindicacion 1, en donde el implante trenzado se forma a
partir de una pluralidad de hebras multiples formadas por monofilamentos cada uno

colocado junto con monofilamentos, respectivamente.

13. Un sistema para tratar un aneurisma, que comprende:

una pluralidad de implantes trenzados, en donde cada implante trenzado comprende
una porosidad sustancialmente consistente en un rango radial de 1 mm diferente en el
diametro del vaso, cada implante trenzado se configura para proporcionar una porosidad

sustancialmente consistente en los rangos de diametro radial de 1 mm diferentes.

14. EIl sistema de la reivindicacion 13, en donde el implante trenzado se
configura para usarse en un vaso estrechado, en donde el vaso estrechado comprende
un diametro de extremo proximal y un diametro de extremo distal que difieren por hasta
1 mm, en donde el rango radial de 1 mm diferente en el diametro del vaso se define

comparando los extremos distal y proximal.

15. El sistema de la reivindicacion 13, en donde la pluralidad de implantes

trenzados comprende:
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un primer implante trenzado configurado para tratar un rango de diametro de
vasode 2a 3 mm;

un segundo implante trenzado configurado para tratar un rango de diametro de
vaso de 2,5 a 3,5 mm;

un tercer implante trenzado configurado para tratar un rango de diametro de vaso
de 3,0a4,0 mm;

un cuarto implante trenzado configurado para tratar un rango de diametro de
vaso de 3,5a4,5 mm;

un quinto implante trenzado configurado para tratar un rango de diametro de
vasode 4,0a 5,0 mm;y

un sexto implante trenzado configurado para tratar un rango de diametro de vaso
de 4,5a 5,5 mm;

en donde la porosidad de cada implante trenzado varia entre 65 % y 70 %.

16. Elsistema de la reivindicacion 15, en donde cada implante trenzado comprende

una densidad de poro que varia entre aproximadamente 18 a 23 poros/mm?2.

17. El sistema de la reivindicacion 13, en donde cada una de la pluralidad de
implantes trenzados se desvian entre si por aproximadamente la mitad del rango radial
en el diametro del vaso del siguiente implante trenzado mas pequefo de la pluralidad

de implantes trenzados.

18. Un método para tratar un aneurisma, el método comprende:



determinar un diametro de vaso asociado con un vaso que tiene el aneurisma,;
seleccionar uno de una pluralidad de implantes trenzados para tratar el vaso, en
donde cada implante trenzado comprende una porosidad sustancialmente consistente
hasta un rango de diametro de vaso de 1 mm, cada implante trenzado se configura
5 para proporcionar una porosidad sustancialmente consistente en los rangos de
diametro de vasos diferentes; y

tratar el recipiente con una de la pluralidad de implantes trenzados.

19. El método de la reivindicacion 18, en donde el vaso esta estrechado y el vaso
10  estrechado comprende un diametro de extremo distal y un diametro de extremo proximal
que difieren por hasta 1 mm, en donde determinar el diametro del vaso comprende comparar

los diametros del extremo distal y proximal, el método comprende, ademas:

mantener la porosidad sustancialmente consistente a lo largo del vaso estrechado.

15 20. El método de la reivindicacion 18, en donde el tratamiento del vaso
comprende:
hacer avanzar el implante trenzado hacia un aneurisma; y
reconstituir el flujo de sangre en el vaso excluyendo el aneurisma y desviando el

flujo sanguineo desde el aneurisma usando uno de la pluralidad de implantes trenzados.
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SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT
Field
The present disclosure relates to implants within body vessels and more particularly to flow

diverters, stents and related methods that included braided implants formed of strands of material.

Backeround

Vascular disorders and defects such as aneurysms and other arterio-venous malformations
are especially difficult to treat when located near critical tissues or where ready access to a
malformation is not available. Both difficulty factors apply especially to cranial aneurysms. Due
to the sensitive brain tissue surrounding cranial blood vessels and the restricted access, it is very
challenging and often risky to surgically treat defects of the cranial vasculature.

Typically, a stent-like vascular reconstruction device is first guided beneath the aneurysm
to be treated using a delivery catheter. One commercially available reconstruction product is the
CERENOVOUS ENTERPRISE® Vascular Reconstruction Device and System as described,
whereby The CERENOVOUS ENTERPRISE® stent device is carried by a central delivery wire
and initially held in place on the delivery wire in a collapsed state by a sheath-type introducer.
Typically, a delivery catheter such as a PROWLER® SELECT® Plus microcatheter, also
commercially available from Cerenovous and as disclosed by Gore et al. in U.S. Pat. No.
5,662,622, for example, is first positioned intravascularly with its distal tip slightly beyond the
neck of the aneurysm. The tapered distal tip of the introducer is mated with the proximal hub of
the delivery catheter, and the delivery wire is then advanced through the delivery catheter.

The CERENOVOUS ENTERPRISE® stent device has a highly flexible, self-expanding
closed cell design with a number of coils of radiopaque wire to serve as markers at each flared end
of the device. Manufacture of such markers is relatively time-consuming and expensive due to the
small size of the stent and the need to wrap the radiopaque wire multiple times around struts on
the stent, which is especially difficult within closed cells of the stent.

Vascular aneurysms have several methods of treatment available. One approach includes
flow diverting stents that can be intra-vascular stents dense enough so that blood flow is diverted
from entering the aneurysm. Such flow diverters are a recent and growing treatment option.

Otherwise, the majority of the current generation of flow diverters are composed of a tubular braid

35864276v9
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of metal wires that are operate similar to a finger trap toy. These tubular braids are then compressed
radially, delivered through a small-bore catheter to the treatment site, and then expanded in place.

Further, the weakness and non-linear nature of the neurovasculature limits the applicability
of such stents in procedures, for example, in repairing neurovascular defects. Furthermore, known
delivery methods are less useful in vasoocclusive surgery, particularly when tiny vessels, such as
those found in the brain, are to be treated. Accordingly, there is a need for braided implants that
can be used with delivery techniques in vasoocclusive treatment of neurovascular defects that
provides selective reinforcement in the vicinity of the neurovascular defect. There is also a need
for a braided stent that reduces trauma or risk of rupture to the blood vessel. The solution of this

disclosure resolves these and other issues of the art.

Summary
Disclosed herein are various exemplary devices, systems, and methods of the present

disclosure that can address the above needs.

An object of the present solution is to provide one or more braided implants that are
configured as flow diverters that provide longer vessel diameter ranges for tapering vessels and
maintain the target porosity over a predetermined length (e.g., a 1 mm vessel diameter range).

An object of the present solution is to increase the applicable vessel diameter range for
braided implants to minimize the number of devices necessary for practitioners when treating an
aneurysm. In one example, the one or more braided implants comprise a broad plateau area of the
characteristic porosity curve, indicating the braided implant(s) for vessel diameters within the
plateau (resulting in a 1.0mm wide indicated range), and overlapping the device indicated ranges
so the doctor has options for the best choice depending on the anatomy presented.

In certain examples, a braided implant is disclosed that is configured as a flow diverter for
treating an aneurysm. The implant can include a braided mesh configured to maintain a
substantially consistent target porosity in a tapered vessel over at least a 1mm vessel diameter
range. The braided mesh can also be configured to maintain the substantially consistent target
porosity between proximal and distal ends of the braided mesh while in the tapered vessel.

In certain examples, the tapered vessel includes a proximal end diameter and a distal end

diameter that differ by up to Imm, wherein the up to Imm vessel diameter range is defined by

35864276v9
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comparing the proximal and distal end diameters. However, it is contemplated that the diameter
can differ by at least .5 mm or any other diameter differential as needed or required.

In certain examples, the substantially consistent target porosity is approximately 70%.

In certain examples, the predetermined length between proximal and distal ends of the
braided mesh in the tapered vessel is at least 3 cm.

In certain examples, the predetermined length between proximal and distal ends of the
braided mesh in the tapered vessel is at least 2 cm.

In certain examples, the predetermined length between proximal and distal ends of the
braided mesh in the tapered vessel is at least 1 cm.

In certain examples, the predetermined length between proximal and distal ends of the
braided mesh in the tapered vessel is defined between the proximal cavernous internal carotid
artery and the internal carotid artery terminus.

In certain examples, a braided implant is disclosed for medical use. The implant can
include a mesh having a proximal end and a distal end, wherein the mesh comprises a porosity
substantially consistent between the proximal and distal ends over a 1 mm radial range in vessel
diameter.

In certain examples, the porosity is approximately 70% over the 1 mm radial range in vessel
diameter.

In certain examples, the braided implant further comprises an indicated vessel diameter,
and wherein the braided implant is configured such that the indicated vessel diameter coincides
with a peak of a porosity curve of the braided implant. The braided implant can include a porosity
plateau that corresponds to the 1mm radial range in vessel diameter that is disposed about the peak
of the porosity curve.

In certain examples, across a vessel diameter range of 2 to 3 mm, a porosity of the braided
implant ranges between 65% and 70%.

In certain examples, across a vessel diameter range of 2.5 to 3.5 mm, a porosity of the
braided implant ranges between 65% and 70%.

In certain examples, across a vessel diameter range of 3.0 to 4.0 mm, a porosity of the
braided implant ranges between 65% and 70%.

In certain examples, across a vessel diameter range of 3.5 to 4.5 mm, a porosity of the

braided implant ranges between 65% and 70%,
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In certain examples, across the braided implant is configured for a vessel diameter range
of 3.5 to 4.5 mm, and wherein the braided implant includes a porosity of 69% at a vessel diameter
of 3.5mm; a porosity of 69% at a vessel diameter of 4.0 mm; and a porosity of 67% at a vessel
diameter of 4.5 mm.

In certain examples, across a vessel diameter range of 4.5 to 5.5 mm, a porosity of the
braided implant ranges between 65% and 70%.

In certain examples, a pore density of the braided implant is 18 pores / mm?.

In certain examples, a pore density of the braided implant is 23 pores / mm?.

In certain examples, a pore density of the braided implant is 19 pores / mm?.

In certain examples, a pore density of the braided implant is approximately 18 to 23 pores
/ mm~.

In certain examples, a target vessel treated by the braided implant is tapered.

In certain examples, the braided implant is a substantially cylindrical porous structure.

In certain examples, the braided implant is a stent.

In certain examples, the braided implant is a flow diverter.

In certain examples, the braided implant is formed from a plurality of single strands
composed of at least a first material and one or more radiopaque multi-strands.

In certain examples, the braided implant is woven to include at least a second multi-strand.

In certain examples, the braided implant is formed from a plurality of multi-formed of
monofilaments each laid together with monofilaments, respectively.

In certain examples, the braided implant further includes a pattern of that is woven, wherein
the pattern comprises openings defined by a plurality of single strands oriented in a first direction
and by a plurality of single strands oriented in a second direction transverse to the first direction.

In certain examples, the braided implant further includes a pattern of that is braided,
wherein the pattern comprises openings defined by a plurality of single strands oriented in a first
direction and by a plurality of single strands oriented in a second direction transverse to the first
direction.

In certain examples, a system for treating an aneurysm is disclosed. The system can include
a plurality of braided implants, wherein each braided implant comprises a porosity substantially
consistent over a different 1 mm radial range in vessel diameter, each braided implant configured

to provide substantially consistent porosity over different 1 mm diameter ranges.
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In certain examples, the braided implant is configured for use in a tapered vessel. The
tapered vessel can include a proximal end diameter and a distal end diameter that differ by up to
lmm. The different 1 mm radial range in vessel diameter can be defined by comparing the
proximal and distal end diameters. However, the different 1 mm radial range in vessel diameter
can be also determined by measuring the vessel diameter at two separate locations at the treatment
site.

In certain examples, the plurality of braided implants of the system is configured to treat
any vessel within a 1.5 mm to 6 mm diameter range.

In certain examples, the plurality of braided implants of the system includes a first braided
implant (10) configured to treat a vessel diameter range of 2 to 3 mm; a second braided implant
(10) configured to treat a vessel diameter range of 2.5 to 3.5 mm; a third braided implant (10)
configured to treat a vessel diameter range of 3.0 to 4.0 mm; a fourth braided implant (10)
configured to treat a vessel diameter range of 3.5 to 4.5 mm; a fifth braided implant (10) configured
to treat a vessel diameter range of 4.0 to 5.0 mm; and a sixth braided implant (10) configured to
treat a vessel diameter range of 4.5 to 5.5 mm. The porosity of each braided implant (10) can
range between 65% and 70% at the indicated vessel range for the respective implant. In some
examples, the porosity of each braided implant is approximately 70%. In some examples, each
braided implant further comprises an indicated vessel diameter, and wherein the braided implant
is configured such that the indicated vessel diameter coincides with a peak of a porosity curve of
the braided implant. In some examples, each braided implant further includes a porosity plateau
that corresponds to the Imm range in vessel diameter that is disposed about the peak of the porosity
curve. In some examples, each braided implant includes a pore density ranging approximately
between 18 to 23 pores / mm?,

In some examples, a pore density of the first braided implant is 18 pores / mm?,

In some examples, a pore density of the second braided implant is 23 pores / mm?.

In some examples, a pore density of the third braided implant is 18 pores / mm?,

In some examples, a pore density of the fourth braided implant is 19 pores / mm?,

In some examples, a pore density of the fifth braided implant is 23 pores / mm?.

In some examples, a pore density of the sixth braided implant is 21 pores / mm?. In some
examples, the braided implant includes radiopaque materials such as platinum, chromium, cobalt,

tantalum, tungsten, gold, silver, and alloys thereof.
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In some examples, a system for treating an aneurysm is disclosed. The system can include
a plurality of braided implants, wherein each braided implant a porosity substantially consistent
over a different .5 mm radial range in vessel diameter, each braided implant (10) configured to
provide substantially consistent porosity over different .5 mm radial diameter ranges. However,
other different radial ranges could be used as needed or required with the system, including
different vessel diameter ranges of .3 mm, .4 mm, .6 mm, 7 mm, .8 mm, .9 mm, or the like.

In some examples, a method is disclosed for treating an aneurysm. The method can include
determining a vessel diameter associated with a vessel of the aneurysm; selecting one of a plurality
of braided implants for treating the vessel (e.g., based on the determined vessel diameter), wherein
each braided implant includes a porosity substantially consistent over at least a 1 mm vessel
diameter range, each braided implant configured to provide substantially consistent porosity over
different 1 mm diameter ranges; and treating the vessel with the one of the plurality of braided
implants.

In some examples, the vessel is tapered and includes a proximal end diameter and a distal
end diameter that differ by up to lmm, wherein the determining the vessel diameter includes
comparing the proximal and distal end diameters or diameters.

In some examples, the vessel is tapered and has approximately 1 mm vessel diameter
differential, the method further includes maintaining the substantially consistent porosity across
the approximately 1 mm vessel diameter differential.

In some examples, the method includes configuring each braided implant to cover a vessel
diameter range with 0.5mm overlap between each respective other braided implant.

In some examples, the vessel diameter is tapered and ranges between approximately 3-4
mm.

In some examples, the vessel diameter is tapered and ranges between approximately 3.5-
4.5 mm.

In some examples, the vessel diameter is tapered and ranges between approximately 4-5
mm.

In some examples, the vessel diameter is tapered and ranges between approximately 4.5-
5.5 mm.

In some examples, the vessel diameter is tapered and ranges between approximately 5.0-

6.0 mm,
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In some examples, the vessel diameter is tapered and the plurality of braided implants is
configured to treat vessel diameters ranging between 1.5 - 6 mm.

In some examples, the determining a vessel diameter is implemented by X-ray,
fluoroscopy, MR, or other visualization means

In some examples, the treating the vessel includes advancing the braided implant to an
aneurysm; and reconstructing blood flow in the vessel by excluding the aneurysm and diverting
blood flow from the aneurysm using the one of the plurality of braided implants.

To the accomplishment of the foregoing and related ends, certain illustrative aspects are
described herein in connection with the following description and the appended drawings. These
aspects are indicative, however, of but a few of the various ways in which the principles of the
claimed subject matter may be employed and the claimed subject matter is intended to include all
such aspects and their equivalents. Other advantages and novel features may become apparent

from the following detailed description when considered in conjunction with the drawings.

Brief Description of the Drawings

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

Fig. 1is a schematic enlarged view of a portion of an implant body formed of single strands
and one or more radiopaque multi-strands according to the present invention;

Fig. 2 depicts a side plan view of an example vessel contemplated for use with the braided
implant of this disclosure;

Fig. 3 is a graph that shows porosity versus vessel diameter for an example braided implant
of this disclosure;

Fig. 4 is a graph that compares the porosity versus vessel diameter for an example braided
implant of this disclosure versus a conventional device;

Fig. 5 is a graph that shows the pore density and number of wires versus vessel diameter

for a set of example braided implants of this disclosure;
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Fig. 6 is a graph that compares the porosity versus vessel diameter for a set of example
braided implants of this disclosure versus a set of conventional devices;

Fi

Fi

.7 depicts a flow diagram outlining example method steps of this disclosure; and

uQ

uQ

. 8 depicts a flow diagram outlining example method steps of this disclosure.

Detailed Description

Although example embodiments of the disclosed technology are explained in detail herein,
it is to be understood that other embodiments are contemplated. Accordingly, it is not intended
that the disclosed technology be limited in its scope to the details of construction and arrangement
of components set forth in the following description or illustrated in the drawings. The disclosed
technology is capable of other embodiments and of being practiced or carried out in various ways.

Tt must also be noted that, as used in the specification and the appended claims, the singular
forms “a,” “an” and “the” include plural referents unless the context clearly dictates otherwise. By
“comprising” or “containing” Or “including” it is meant that at least the named compound, element,
particle, or method step is present in the composition or article or method, but does not exclude
the presence of other compounds, materials, particles, method steps, even if the other such
compounds, material, particles, method steps have the same function as what is named.

In describing example embodiments, terminology will be resorted to for the sake of clarity.
Tt is intended that each term contemplates its broadest meaning as understood by those skilled in
the art and includes all technical equivalents that operate in a similar manner to accomplish a
similar purpose. Itis alsotobe understood that the mention of one or more steps of a method does
not preclude the presence of additional method steps or intervening method steps between those
steps expressly identified. Steps of a method may be performed in a different order than those
described herein without departing from the scope of the disclosed technology. Similarly, it is also
to be understood that the mention of one or more components in a device or system does not
preclude the presence of additional components or intervening components between those
components expressly identified.

As discussed herein, vasculature of a “subject” or “patient” may be vasculature of a human
or any animal. It should be appreciated that an animal may be a variety of any applicable type,
including, but not limited thereto, mammal, veterinarian animal, livestock animal or pet type

animal, etc. As an example, the animal may be a laboratory animal specifically selected to have
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certain characteristics similar to a human (e.g., rat, dog, pig, monkey, or the like). It should be
appreciated that the subject may be any applicable human patient, for example.

As discussed herein, “operator” may include a doctor, surgeon, or any other individual or
delivery instrumentation associated with delivery of a braid body to the vasculature of a subject.

As discussed herein, “strand” is intended in its broadest meaning to include a wire, a fiber,
a filament, or other single elongated member.

As discussed herein, “radiopaque” is utilized for its normal meaning of being radiodense,
that is, formed of one or more materials which inhibit the passage of electromagnetic radiation to
increase visibility during imaging. Suitable radiopaque materials for use according to the present
invention include platinum, chromium, cobalt, tantalum, tungsten, gold, silver, and alloys thereof.

The braided implants 10 of this disclosure can be better understood when looking at the
figures appended to this disclosure. For instance, in Fig. 1, a schematic enlarged view of a portion
of a braided implant 10 is shown according to an example of this disclosure. Braided implant 10
can be formed of single strands 12 composed of atleast a first material and one or more radiopaque
multi-strands 14. In this construction, implant 10 is woven to include at least a second multi-strand
16. Tn another construction, indicated by dashed lines, the implant 10 further includes multi-strands
18 and 20 formed of monofilaments 22 and 24 each laid together with monofilaments 26 and 28,
respectively. The pattern of implant 10, which is woven in some constructions and braided in other
constructions, includes openings 30 defined by single strands 12 oriented in a first direction and
by single strands 24 and 25 oriented in a second direction that is transverse to the first direction,
for example. Implant 10 further includes openings 32 and 34 defined on either side of multi-strand
14 by single strands 13 and 15 oriented in the same direction as multi-strand 14 and by single
strands 24, 25 and 27 oriented in a transverse direction. In some constructions, openings 32 and
34 are slightly larger than openings 30 which are defined only by single strands; in other
constructions, all openings 30, 32 and 34 are substantially the same.

Other embodiments are contemplated for implants 10 of this disclosure and can also be
observed in U.S. Pat. Pub. 2016/0058524, a reference that is incorporated in its entirety herein.
Braided implant 10 constructions of this disclosure in some examples are considered to have
substantially the same pattern as if implant 10 were formed solely from single strands of material.
Since the multi-strands are braided, woven or otherwise laid in parallel to each other in the same

ranner as if single strands of radiopaque material were utilized, and especially when each filament
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of the multi-strand has the same diameter as the single strands, there is little or no mechanical
impact to the performance of the implant, such as flexibility, ability to expand, and crimped profile.

Turning to Fig. 2, a side plan view of an example vessel is shown that is contemplated for
use with implant 10 of this disclosure. As can be seen, the example vessel tapers along its
longitudinal axis of the internal carotid artery (ICA). See, Rai AT, Hogg JP, Cline B, et al. J
NeuroIntervent Surg (2012) which is incorporated by reference in its entirety. The Rai study
undertook to determine the typical length, diameter and taper of vessels in the anterior cerebral
circulation. The arterial diameter was measured at the proximal cavernous ICA, the ICA terminus,
the middle cerebral artery MCA origin and an M2 origin. The length between these endpoints was
calculated along the center line. The vessel taper was calculated for the ICA as the change in
caliber per unit length. In carrying out this study, the Rai study determined that the mean diameter
at the cavernous ICA and the ICA terminus was 5 + 0.6 mm and 3.6 = 0.4 mm, respectively. The
mean ICA taper was 0.04 = 0.02 mm/1 mm. For the MCA, the diameter at the MCA and M2
origins measured 3.1 = 0.4 mm and 2.4 + 0.4 mm, respectively.

Fig. 2 provides non-limiting examples of diameter measurements at respective lengths
taken from the proximal cavernous ICA towards the ICA terminus further exemplifying the
tapering nature of the vessel. The Rai study confirmed that the ICA tapers from its proximal
cavernous segment to the ICA terminus that implant 10 is configured to treat.

Turning to Fig. 3, a graph is provided that shows the percent porosity of an example braided
implant 10 of this disclosure as compared to vessel diameter that were investigated for this
disclosure. As can be seen, the braided implant 10 of this disclosure held a relatively consistent
pore size and porosity over a 1 mm vessel diameter range. Throughout this disclosure, when
referring to a vessel diameter range, it is intended that this term means a range of diameters as
measured between two separate locations in the vessel being treated by braided implant 10. For
example, a practitioner using X-ray visualization could measure the vessel diameter of the
proximal cavernous ICA as 4.2 mm whereas the vessel diameter towards the ICA terminus could
be 3.2. In this respect, the vessel diameter range in this example tapered vessel would be 1mm.
The implants 10 of this disclosure are designed to accommodate such tapering vessels across these
example vessel diameter ranges while also maintaining a substantially consistent target porosity.

This is particularly advantageous since it means fewer implants are required to accommodate
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vessels that tapering greater than conventional devices (e.g., vessel diameter ranges of
approximately .25 mm) or tortuosity typically seen in the neurovasculature.

With this, Fig. 3 depicts an example vessel having a Imm vessel diameter range between
3.5 mm to 4.5 mm. In this example, the braided implant 10 of this disclosure maintained
approximately 70% porosity. Specifically, at a diameter of 3.5 mm, the porosity of the braid was
approximately 69%. At a diameter of 4.0 mm, the porosity of the braid was approximately 69%.
At a diameter of 4.5 mm, the porosity of the braid was approximately 67%.

Turning to Fig. 4, a graph is provided that summarizes a comparison carried out whereby
the porosity versus vessel diameter is shown for an example implant 10 of this disclosure versus
the Pipeline™ Embolization Device (PED) by Medtronic across a Imm vessel diameter range.
Specifically, braided implant 10 and the PED device were compared between a vessel diameter
range of 3.5 mm to 4.5 mm. As can be seen, the braided implant 10 of this disclosure held a
relatively consistent pore size and porosity over a 1 mm vessel diameter range at about 70% across
the same range previously shown in Fig. 3. Conversely, the PED device at 3.5 mm vessel diameter
demonstrated 80% porosity, at 4mm vessel diameter demonstrated a 70% porosity, and at 4.5 mm
vessel diameter demonstrated less than 50% porosity. Stated differently, the porosity of the PED
device diminished appreciably as the diameter of the vessel increased across the Imm range,
whereas the example braided implant 10 of this disclosure demonstrated a substantially consistent
porosity over the Imm diameter range.

Fig. 4 also shows the porosity of each device as it changes while expanding and it is
characteristically the same. In certain examples, the braided implant 10 is designed such that the
indicated vessel diameter coincides with the peak of the porosity curve and the plateau area around
it (which deviates from the target porosity very little). For example, in Fig. 3 the braided implant
10 shown is indicated for an artery diameter range from 3.5mm to 4.5mm. This device remains
very close to the target porosity of 70% throughout its expansion range, which has a width of
1.0mm.

When the device is compressed, for example, it is dense so its porosity is very low (see,
e.g., the lower-left of Fig. 3). As the device expands, the porosity increases since the pores of the
braided implant 10 are opening. At a certain point, the porosity reaches a peak, which is when the
braiding angle is at 90 degrees since each pore can be a square, and as large as it can get, shown

at the center arrow of Fig. 3. Further expansion of the diameter past this peak then reduces the size
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of each pore and thus the porosity. When the braided implant 10 reaches maximum diameter at its
expansion limit, then braided implant 10 is again very dense and porosity is correspondingly low
(see, e.g., lower-right of Fig. 3).

In contrast, other devices known might be designed differently, so that the plateau area of
the porosity curve is not as wide as 1.0 mm, or they might be indicated for artery diameters that
do not coincide with the plateau area. In these older approaches, the range of diameters that
coincide with the target porosity would be narrow since outside the plateau, small changes in artery
diameter result in large deviations from the target porosity. Accordingly, other devices known
would be incapable of being able to treat a wider range of vessel diameters.

Turning to Fig. 5, a graph is provided that summarizes the porosity versus vessel diameter
for an example braided implant 10 of this disclosure. Specifically, Fig. 5 shows six separate
braided implants (10) that each have approximately a 1 mm range in vessel diameter, and offset
from one another by approximately half of that range (0.5mm). The legend shows the range of
vessel diameters from minimum to maximum and corresponding label for the applicable braided
implant (10). For example, a first braided implant (10) is configured for a vessel diameter range
between 2.0 mm and 3.0 mm with a label of 2.5 mm. The first braided implant (10) has 48 wires
with a pore density (mm?) of 18. A second braided implant (10) is configured for a vessel diameter
range between 2.5 mm and 3.5 mm with a label of 3 mm. The second braided implant (10) has 64
wires with a pore density (mm?) of 23. A third braided implant (10) is configured for a vessel
diameter range between 3.0 mm and 4.0 mm with a label of 3.5 mm. The third braided implant
(10) has 64 wires with a pore density (mm?) of 18. A fourth braided implant (10) is configured
for a vessel diameter range between 3.5 mm and 4.5 mm with a label of 4.0 mm. The fourth
braided implant (10) has 72 wires with a pore density (mm?) of 19. A fifth braided implant (10)
is configured for a vessel diameter range between 4.0 mm and 5.0 mm with a label of 4.5 mm.
The fifth braided implant (10) has 96 wires with a pore density (mm?®) of 21. A sixth braided
implant (10) is configured for a vessel diameter range between 4.5 mm and 5.5 mm with a label
of 5 mm. The sixth braided implant (10) has 96 wires with a pore density (mm?) of 21.

Turning to Fig. 6, a graph is provided that summarizes a comparison carried out whereby
the porosity versus vessel diameter is shown for set of example implants (10) of this disclosure
versus a set of PED devices across different vessel diameter ranges, including from 2mm to 6mm.

Specifically, in the first braided implant 10 indicated as being configured for use across a vessel
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diameter of 2 mm to 3 mm, braided implant 10 was observed as providing approximately 70%
porosity, ‘whereas a comparable PED device was only able to maintain approximately 70%
porosity across a vessel diameter of 2.5 mm to 2.75 mm (i.e. only a .25 mm vessel diameter range).
Another PED device in the relevant diameter range was necessary for said PED device just to
complete the gap from 2.75 mm to 3.0 mm vessel diameter range, as shown. The first braided
implant (10) was constructed from 48 strands of wire and the PED device was similarly constructed
from 48 strands of wire. For the 2.0 mm to 2.5 mm range, two more PED devices would also be
required, since the PED device only demonstrated a 0.25 mm range capable of maintaining 70%
porosity during use.

Fig. 6 also depicts that a second braided implant (10) indicated as being configured for use
across a vessel diameter of 2.5 mm to 3.5 mm, braided implant (10) was observed as providing
approximately 70% porosity, whereas a comparable PED device was only able to maintain
approximately 70% porosity across a vessel diameter of 3.0 mm to 3.25 mm (i.e. only a .25 mm
vessel diameter range). The second braided implant (10) in this example was constructed from 64
strands of wire while the PED device was constructed from 48 strands of wire. In other words, at
a vessel diameter of 3 mm, the second braided implant (10) used approximately 21.3 strands / mm
of vessel diameter while the PED device used 16 strands / mm of vessel diameter. As a result of
using fewer strands per diameter, the PED device has a porosity vs diameter curve that has a
narrower plateau section than the second braided implant (10). Further, another PED device in the
relevant diameter range was necessary for said PED device just to complete the gap from 3.25 mm
to 3.50 mm vessel diameter range, as shown. Further, as shown with respect to the 2.5 mm t0 3.0
mm range and the first braided implant (10), two more PED devices would also be required, since
the PED device only demonstrated a .25mm range capable of maintaining 70% porosity during
use.

Fig. 6 also depicts that a third braided implant (10) indicated as being configured for use
across a vessel diameter of 3.0 mm to 4.0 mm, braided implant (10) was observed as providing
approximately 70% porosity, whereas a comparable PED device was only able to maintain
approximately 70% porosity across a vessel diameter of 3.5 mm to 3.75 mm (i.e. only a .25 mm
vessel diameter range). The third braided implant (10) in this example was constructed from 64
strands of wire while the PED device was constructed from 48 strands of wire. In other words, at

a vessel diameter of 3.5 mm, the third braided implant (10) used approximately 18.3 strands / mm
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of vessel diameter while the PED device used 13.7 strands / mm of vessel diameter. As a result of
using fewer strands per diameter, the PED device has a porosity vs diameter curve that has a
narrower plateau section than the third braided implant (10). Further, another PED device in the
relevant diameter range was necessary for said PED device just to complete the gap from 3.75 mm
to 4.00 mm vessel diameter range, as shown.

Fig. 6 also depicts that a fourth braided implant (10) indicated as being configured for use
across a vessel diameter of 3.5 mm to 4.5 mm, braided implant (10) was observed as providing
approximately 70% porosity, whereas a comparable PED device was only able to maintain
approximately 70% porosity across a vessel diameter of 4.0 mm to 4.25 mm (i.e. only a .25 mm
vessel diameter range). The fourth braided implant (10) in this example was constructed from 72
strands of wire while the PED device was constructed from 48 strands of wire. In other words, at
a vessel diameter of 4 mm, the fourth braided implant (10) used approximately 18 strands / mm of
vessel diameter while the PED device used 12 strands / mm of vessel diameter. As a result of
using fewer strands per diameter, the PED device has a porosity vs diameter curve that has a
narrower plateau section than the fourth braided implant (10). Further, another PED device in the
relevant diameter range was necessary for said PED device just to complete the gap from 4.25 mm
to 4.50 mm vessel diameter range, as shown.

Fig. 6 also depicts that a fifth braided implant (10) indicated as being configured for use
across a vessel diameter of 4.0 mm to 5.0 mm, braided implant (10) was observed as providing
approximately 70% porosity, whereas a comparable PED device was only able to maintain
approximately 70% porosity across a vessel diameter of 4.5 mm to 4.75 mm (i.e. only a .25 mm
vessel diameter range). The fifth braided implant (10) in this example was constructed from 96
strands of wire while the PED device was constructed from 48 strands of wire. In other words, at
a vessel diameter of 4.5 mm, the fifth braided implant (10) used approximately 21.3 strands / mm
of vessel diameter while the PED device used 10.7 strands / mm of vessel diameter. As a result of
using fewer strands per diameter, the PED device has a porosity vs diameter curve that has a
narrower plateau section than the fifth braided implant (10). Further, another PED device in the
relevant diameter range was necessary for said PED device just to complete the gap from 4.75 mm

to 5.00 mm vessel diameter range, as shown.
Fig. 6 also depicts that a sixth braided implant (10) indicated as being configured for use

across a vessel diameter of 4.5 mm to 5.5 mm, braided implant (10) was observed as providing
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approximately 70% porosity, whereas a comparable PED device was only able to maintain
approximately 70% porosity across a vessel diameter of 5.0 mm to 5.25 mm (i.e. only a .25 mm
vessel diameter range). The sixth braided implant (10) in this example was constructed from 96
strands of wire while the PED device was constructed from 48 strands of wire. In other words, at
a vessel diameter of 5.0 mm, the sixth braided implant (10) used approximately 19.2 strands / mm
of vessel diameter while the PED device used 9.6 strands / mm of vessel diameter. Asa result of
using fewer strands per diameter, the PED device has a porosity vs diameter curve that has a
narrower plateau section than the sixth braided implant (10). Further, another PED device in the
relevant diameter range was necessary for said PED device just to complete the gap from 5.25 mm
to 5.50 mm vessel diameter range, as shown.

As seen in Fig. 6, for each indicated Imm vessel range covered by one of braided implants
(10), four separate PED devices would be required by the practitioner for similar coverage in
corresponding vessels, which is both inconvenient, wasteful, but quite possibly unsafe given the
nature of blood vessels afflicted with hemorrhagic events and tendencies to taper considerably.
For example, if a vessel were to taper more than .25 mm, then no current PED device would
adequately treat the afflicted vessel in a manner than maintains a substantially consistent target
porosity of 70%.

In Fig. 7, a flow diagram depicts one example method 700 and corresponding steps. Step
710 includes determining a vessel diameter associated with a vessel having the aneurysm. Step
720 includes selecting one of a plurality of braided implants (10) for treating the vessel, wherein
each braided implant (10) comprises a porosity substantially consistent over up to a 1 mm vessel
diameter range, each braided implant (10) configured to provide substantially consistent porosity
over different 1 mm diameter ranges. Step 730 includes treating the vessel with the one of the
plurality of braided implants (10).

In Fig. 8, a flow diagram depicts one example method 800 and corresponding steps. Step
810 includes determining a vessel diameter associated with a vessel containing the aneurysm. Step
820 includes selecting one of a plurality of braided implants (10) for treating the vessel, wherein
each braided implant (10) comprises a porosity substantially consistent over at least a 0.5 mm
vessel diameter range, each braided implant (10) configured to provide substantially consistent
porosity over different 0.5 mm diameter ranges. Step 830 includes treating the vessel with the one
of the plurality of braided implants (10).
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The braided implants (10) of this disclosure are particularly advantageous since a doctor
can benefit from a wider indicated diameter range since it can afford some forgiveness for
measurement inaccuracies and/or errors (e.g. an artery is measured on X-ray or any other
visualization means to be 3.3mm when it is actually 3.5mm). Doctors can also benefit since a
wider indicate diameter range can maintain consistent porosity close to the target porosity in
tapering vessels, which is common. The implant (10) of this disclosure is also advantageous since
the anatomical range of artery diameters can be treated with fewer devices, simplifying the device
selection process and saving storage space for the inventory they must keep on hand.

In certain examples, a set or family of implants (10) is disclosed, each with a 1.0mm wide
indicated diameter range, are arranged such that they cover the anatomical range with 0.5mm
overlap, as shown in Figs. 5-6. It is noted that the ranges depicted and described throughout
reference a vessel diameter range of up to 1 mm for a respective braided implant (10). However,
it is contemplated that the braided implant (10) can be adapted for more than a 1mm vessel
diameter range. The braided implants (10) of this disclosure are s particularly advantageous since
for any given artery diameter, there exists two different options of a device that can be selected.
For example, an artery with a diameter of 3.25 mm can be at a desired treatment location in the
vasculature. If the artery tapers down as you move away from the treatment location (i.e. becomes
smaller), then the doctor could select the smaller implant from the set or family of implants by, for
example, selecting an implant listed at 2.5 mm, rather than 3.5 mm. In this respect, the artery
segment is exposed to target porosity over a Jonger length. Conversely, if the artery tapers up as
you move away from the treatment Jocation (i.e. becomes larger), then the doctor could select the
larger implant from the set or family by, for example, selecting an implant listed at 3.0 mm to 4.0
mm. In this respect, similar to the previous example, the artery segment is exposed to the target
porosity over a longer length.

The advantages in the present disclosure result from providing a braided implant with a
broad plateau area of the characteristic porosity curve so that implant or the family or set of
implants is capable of treating artery diameters within the plateau of an approximate 1.0mm wide
indicated range, and overlapping the indicated diameter ranges so the doctor has options for the
best choice depending on the anatomy presented.

In certain examples, each of the side-by-side filaments of the braided implants of this
disclosure include a monofilament of radiopaque material. In one construction, the carrier having
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the multi-strand is substantially the same as the carriers for the single strands. Each of the side-by-
side filaments of the multi-strand is a monofilament of radiopaque material. Preferably, the
diameter of each side-by-side filament is substantially the same as the diameter of the single
strands. Forming the body includes establishing a first spacing pattern, such as an open braid
pattern or an open weave pattern, and a first wall thickness, and each multi-strand joins in the first
spacing pattern without substantial deviation from that pattern and without substantially altering
the first wall thickness.

In certain techniques, at least one multi-strand carrier is utilized for every dozen single-
strand carriers. Some machines have at least 42 carriers, such as 48 carriers, and at least 6 of the
carriers, such as 8 carriers, are loaded with the multi-strands of radiopaque material. This still
results in a 48-carrier braid but having double the number of radiopaque strands as when the 8
carriers are loaded with single strands of radiopaque material.

Braided implants of this disclosure, including flow diverters, can be designed for a specific
percentage of coverage area per artery area or inversely, the percentage of open area remaining per
artery area, known in this disclosure as “porosity”, after they have been delivered and expanded in
place at the treatment site. The designed porosity can be adjusted by the braiding parameters, such
as number of wires, width of wires, braided diameter, and braiding angle which can be alternatively
measured as PPI or pitch. Once the target porosity is identified based on these factors, the braid
design can be adjusted so that it reaches the target porosity when expanded to the indicated artery
diameter.

Braided implants of this disclosure, including flow diverters, can have many variants
within a set or family that reach the target porosity at different artery diameters. Therefore, the set
or family of devices together allow the physician to treat any diameter artery within the anatomical
range (1.5mm to 6mm is typical for neurovascular).

The descriptions contained herein are examples illustrating the various embodiments and
are not intended to limit the scope of the disclosure. As described herein, the invention
contemplates many variations and modifications of a system, device, or method that can be used.
Variations can include but are not limited to alternative geometries of elements and components
described herein, utilizing any of numerous materials for each component or clement (e.g.

radiopaque materials, memory shape metals, etc.). These modifications would be apparent to those
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having ordinary skill in the art to which this invention relates and are intended to be within the
scope of the claims which follow.

The specific configurations, choice of materials and the size and shape of various elements
can be varied according to particular design specifications or constraints requiring a system or
method constructed according to the principles of the disclosed technology. Such changes are
intended to be embraced within the scope of the disclosed technology. The presently disclosed
embodiments, therefore, are considered in all respects to be illustrative and not restrictive. It will
therefore be apparent from the foregoing that while particular forms of the disclosure have been
{llustrated and described, various modifications can be made without departing from the spirit and
scope of the disclosure and all changes that come within the meaning and range of equivalents

thereof are intended to be embraced therein.
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CLAIMS
What is claimed is:
1. A braided implant configured as a flow diverter for treating an aneurysm, the implant
comprising:
2 braided mesh configured to maintain a substantially consistent target porosity in a tapered
vessel up to a lmm vessel diameter range,
wherein the braided mesh is configured to maintain the substantially consistent target

porosity between proximal and distal ends of the braided mesh while in the tapered vessel.

2. The implant of Claim 1, wherein the tapered vessel comprises a proximal end diameter
and a distal end diameter that differ by up to 1 mm, wherein the up to 1 mm vessel diameter range
is defined by comparing the proximal and distal end diameters.

3. The implant of Claim 1, wherein the substantially consistent target porosity 1s

approximately 70%.

4. The implant of Claim 1, wherein a predetermined length between proximal and distal

ends of the braided mesh in the tapered vessel is at least 3 cm.

5. The implant of Claim 1, wherein a predetermined length between proximal and distal

ends of the braided mesh in the tapered vessel is at least 1 cm.

6. The implant of Claim 1, wherein the braided implant further comprises an indicated
vessel diameter, and wherein the braided implant is configured such that the indicated vessel

diameter coincides with a peak of a porosity curve of the braided implant.

7. The implant of Claim 6, wherein the braided implant further comprises a porosity
plateau that corresponds to the lmm radial range in vessel diameter that is disposed about the peak

of the porosity curve.
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8. The implant of Claim 6, wherein the braided implant further comprises a porosity
plateau that coincides with the 1mm radial range in vessel diameter that s disposed about the peak

of the porosity curve.

9. The implant of claim 1, wherein a pore density of the braided implant is approximately

18 to 23 pores / mm®.

10. The implant of claim 1, wherein the braided implant is a substantially cylindrical

porous structure.

11. The implant of Claim 1, wherein the braided implant is formed from a plurality of

single strands composed of at least a first material and one or more radiopaque multi-strands.

12. The implant of Claim 1, wherein the braided implant is formed from a plurality of

multi-strands formed of monofilaments each laid together with monofilaments, respectively.

13. A system for treating an aneurysm, comprising:
a plurality of braided implants, wherein each braided implant comprises a porosity
substantially consistent over a different 1 mm radial range in vessel diameter, each braided implant

configured to provide substantially consistent porosity over different 1 mm radial diameter ranges.

14. The system of Claim 13, wherein the braided implant is configured for use in a tapered
vessel, wherein the tapered vessel comprises a proximal end diameter and a distal end diameter
that differ by up to lmm, wherein the different 1 mm radial range in vessel diameter is defined by

comparing the proximal and distal end diameters.

15. The system of Claim 13, wherein the plurality of braided implants COmpIises:

a first braided implant configured to treat a vessel diameter range of 2 to 3 mm;

a second braided implant configured to treat a vessel diameter range of 2.5 to 3.5 mm;
a third braided implant configured to treat a vessel diameter range of 3.0 to 4.0 mm;

a fourth braided implant configured to treat a vessel diameter range of 3.5 to 4.5 mm;
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a fifth braided implant configured to treat a vessel diameter range of 4.0 to 5.0 mm; and
a sixth braided implant configured to treat a vessel diameter range of 4.5 to 5.5 mm;

wherein the porosity of each braided implant ranges between 65% and 70%.

16. The system of Claim 15, wherein each braided implant comprises a pore density

ranging between approximately 18 to 23 pores / mm?®.

17. The system of Claim 13, wherein each of the plurality of braided implants are offset
from one another by approximately half of the radial range in vessel diameter of the next smallest

braided implant of the plurality of braided implants.

18. A method of treating an aneurysm, the method comprising:

determining a vessel diameter associated with a vessel having the aneurysm;

selecting one of a plurality of braided implants for treating the vessel, wherein each braided
implant comprises a porosity substantially consistent over up to a 1 mm vessel diameter range,
each braided implant configured to provide substantially consistent porosity over different vessel
diameter ranges; and

treating the vessel with the one of the plurality of braided implants.

19. The method of Claim 18, wherein the vessel 18 tapered and the tapered vessel comprises
a proximal diameter and a distal diameter that differ by up to 1mm, wherein the determining the
vessel diameter comprises comparing the proximal and distal end diameters, the method further
comprising:

maintaining the substantially consistent porosity across the tapered vessel.

20. The method of Claim 18, wherein the treating the vessel comprises:
advancing the braided implant to an aneurysm, and
reconstructing blood flow in the vessel by excluding the aneurysm and diverting blood

flow from the aneurysm using the one of the plurality of braided implants.
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Abstract
A braided implant configured as a flow diverter for treating an aneurysm. The implant can
include a braided mesh configured to maintain a substantially consistent target porosity over up to

a 1 mm vessel diameter range over a predetermined length in a tapered vessel.

(R0
2

35864276v9

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



Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attomey is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attomey by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIAS2B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number Herewith
Filing Date 08/06/2018
Robert SLAZAS

First Named Inventor

Title SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

Art Unit TBD

Examiner Name TBD

Attorney Docket Number [243382.000140

SIGNATURE of Applicant or Patent Practitioner

/Louis J. DelJuidice - 47,522/ | paew©son |08/06/2018

Name Louis J. Delduidice Registration 47522
Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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

*Total 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 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-PTQ-9199 and select option 2.

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



Dac Code: PA.. PTO/AIA/E2B (07-13)
Document Description: Power of Attorney 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 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control number

—

L 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/B2A.)

| hereby appoint the Patent Practitioner(s) asscciated 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: 06980

OR

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

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | State | Zip
Country
Telephone | Email |

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

DEPUY SYNTHES PRODUCTS, INC.

D Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title 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:] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(p)(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) I 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.

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.32. 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 fo the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/ar 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-9189 and select option 2.

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



PTOIAIAIT (CB-12)
Approved for use thyough 01/31/2014, OMB 0651-C032
U.S. Patent and Trademark Office, U. 8. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, o persons are requirad o respond to & coliecion of information uniess it dispiays 2 valid OMB contre) number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tile of | SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

{nvention

As the below named inventor, | hereby declare that:

This declaration

& dirncted i6: The attached application, or

D United States appiication or PCT international application number

filed an

The above-identified application was made or authorized fo be made by me.

| nelieve that ] am the original inventor or an original joint inventor of a clzimed invention in the application.

| hereby acknowladge that any willfut false statement made in this declaration is punishable under 18 4.8.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Petificner/applicant is cautioned to avoid submitting personal information in documents fited in @ patent application that may
contribute to identity theft. Perscnal inforrnation such as social security numbers, bank account numbers, or cregdit card aumbers
{other than a check or cradit card authorizatian form PTO-2038 submitted for payment nurposes) is never required by the UsSPTO
to support a petition or an application. I this type of personal information is inciuded in dosuments submitted to the USPTO,
peitioners/applicants shouid consider redacting such persenal information from the documents before submitting them to the
USFTO. Peliticnerfapplicant is advised that the record of a patent application is availabie to the public after pubtication cfthe
appiication {unless a non-publication request in compliance with 37 CFR 1,213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be availabie to the publicifthe application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization foros
BTO-2038 submitted for payment puipeses are nat retained in the application fite and therefore are not publicly availabie.

LEGAL NAME OF INVENTOR
inventor: Robert SLAZAS Pate {Oplional) {;‘5 AU 6 Z CN gv

Signature: W - ?%M

Note: An application data sheet (PTOISBI4 or equivalent), including naming the entine inventive entity, must eccompany this form or must have
bean praviously filed. Use an additional PTOIAIAJOT form for gach additional inventor.

This colfaction of Informaticn s fequired by 35 U.5.C. 1 15 and 37 OFR 1.63. The informatiart is requimad to obtain o riwin & Benafit by the public which s to file (and
by the LSETO to process) an spplication. Gonfidentiality Is governad by 36 U.S.C. 122 and 27 CFR1.11 and 1.14. Thia collection is estimated to take 1 minute to
complate, Inciuding gathering, prapearing, and submitiing the complated spplication form o the USPTO, Time wifl vary depending upon the individust case. Ay
COMMENS on maurt of ime you require to complats this fosi 2 ndfer suggestions for reducing this burdess, shauld ba sant to tha Chief infarmation Oficer, U.&.
Patent and Trac % Office, U.S. Depanment of Commerce, P.O, 30X 1450, Alexandria, VA 223423-1450, GO NOT SEND FEES GR COMPLETED FORMS TC
THIS ADDRESS. REND TO: Commissioner for Patents, B3 Box 1450, Alexandria, VA 22313-1480.

il yeu need assistance in completing the fom, calf 1-800-PTO-9129 and sefect oplian 2.

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



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your subrmission of the attached form refated to a patent application or patent. Accordingly,
pursuant to the reguirements of the Act, please be advised that: {1) the general authority for the
collection of this information is 35 U.S.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. i you do
not furnish the requested information, the U.S. Patent and Trademark Office may naot be able fo
process and/or exarnine your subraission, which may result in termination of proceedings or
apandonment of ihe 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
Ereedom of Information Act (5 U.8.C. 652 and the Privacy Act {5 U.S.C 552a). Records from
this system of recards may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by lhe Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a cour, magistrate, or administrative fibunal, including disclosures (o
apposing counsel in the course of settlement negotiations.

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

4. A record in this system of records may be disclosed, as 2 routine use, o a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shali be required to comply with the requirernents of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.C. §52a(m}.

5. A record reiated to an Intemational Appilicalion filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, {o the Intemnational Bureau of the
Werld Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may ke disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.8.C. 181) and for raview pursuant fo
the Atornic Energy Act (42 U.S.C. 218(c)).

2 Arecord from this system of records may be disclosed, as a routine use, 10 the Administratar,
General Services, or hisfher 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 atthority of 44 U.S.C. 2904 and 26086. Such disclosure shall
he made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant i.5., GSA or Commerce) directive. Such disclosure shatlt not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either pubiication of the application pursuant to 36 U.8.C. 122(b) or issuance of a patent
pursuant to 35 U.8.C. 151. Further, a record may be disclosed, subjectio the limitalions of 37
CFR 1.14, as a routine use, o the public if the record was filed in an application which
became abandoned ar in which the proceadings were terminated and which application s
referenced by either a published application, an appiication opan to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or lacal law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regutation,

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



BTOMMANT {0613)
Aporovet for use through 313712014, me:mzmgé

Ve e Sapenwork Redusion A of 1 135, Patent and Trademark Office; LS. DEPARTMENT QF COMMERC
e i b A of 1895, 1o persons 20e revuired to-spond i & coliaetion of infgsmotion wriosa. i dispisys 3 vaild OMB coniret sumber.

DECLARATION {37 CFR 1.63} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78)

| SYSTEMS AND METRODS OF USING A BRAIDED IMPLANT

As the below named inventor, | hereby declare that:

e diratat i MR The attached appication, o

§: Uréted States application or PCT infemational application number
fited oo

g

1 The above-identified apclication was mede or autharized to be made by ma.
- { belleve that L am the onginal inventor or an onginat jointinventor of a claimed invention in the application.

i hereby ac&nowiadge fhat anymﬁm{.faisei statement made in this declaration is punishable under 1§ U.S.L. 100
by fine or imprisornment of not more than fve {3} vears, or bolh.

WARNING:

Petitionerfapplicant is cautioned o aveid submitting personal information in documents fled In a patent application that roay :

contribute Io identity thel. Persoral information such as sadial security numbers, bank account numbers, or aredit cand numbers §

{{other than 2 check or credit card authorization form PTO-2038 submitted for payment purposes) is never requined by the USPTO
{0 support a petition or an application. fthis type of parsonal infarmation is inciuded in documents submitted tathe USPTO,

peltionersiappiicants should consider redacting stch personal information ram the documents belore submiting hem R e

JUSFTO. Petitioneriapplicant is advised that the record of a patent application is avafiable fo the public after publication of the
application {unlessa non-publication regiestin camplience with 37 CER 1.213(a) is made in tha‘appéicaﬁon} arigsuance of &
patent. Furthermore, the record from an abanddaned appiication may also be available to the public i the application is

i referenced in 3 published epplication oran issued patent (see 37 CFR 1.14). Checks and credit card authorization formns

1 PTC-2038 submitted for paymeril purposes ahe ot retained in the application file and therefore are not publicly avaliable,

L EGAL NAME OF INVENTCR

ireverton Geoff PETERS " ‘ _l Date {Optionaly ﬁ ;’g’ é‘ jz o f:,?

Nete: An appiication data sheet (PTOISE/14 or equivaient), including narsing the enties inventive entity, must accampsny s famn ar must have
bees pravicusly fagd, Use'an aduitional BETOIALRG fonm for sach addifionat inventor

Tz cobaetion of mfarmaten & requited by 35 U.8.C, 118 and 37 CFR 1,63, The information iR raquinss 10 obk3In ot thigin & bt by He mablic wiieh 2 ta Be (and
fy the USPTS o process) an application. Confidantiality & governad by 35U.5.C. 122 snd 37 CFR 1 11 and 1 14, This coltection ls eulmsted iy falte §minuie io
momplee, nciidig gathering, proparing, and suriiting e completed sppiicaton form g thix YSPTO. Tirm wil wary dapending vpon ihe ndividust coms Ary
commats on the amount of e you requing 1o tompiale this farm andior suggestions for rediseing ihis bunden, Shosid b sent o e Thief nformation Cifieey, LS
Patent and Trademark Offive; U.S. Departenent of Caimewmess, £.0 Box 1450, Alexandda. V4, 223131250, TIO NOT SEND FESS OR QOMPUETED FORME T
TS ADDRESS, SEND TO: Commissioner for Patants, P.O. Box 1450, Mexandria, WA 22313-1458,

I o nowd AEERE00S i COMPIING the tar, o $-S0IPTOBIES sodf seircl aptisn &

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




Privacy Act Statement

'ﬁ}e Privacy Act of 41974 {P.L. §3-579} requires thal you e given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly.
pursuant 1o the requirements of the Ack; please be advised that: {1} the general authority for the
cotiection of this information is 35 U.5.C. 2(b)2): (2) fumishing of the information soficited is veluntany,
and {3} the principal purpose for which the information js used by the U8, Patent and Trademark
Office is ta process andior Sxarmine your submission related to & pelent application of patent. if you do
not Furmish the requested information, the U.S. Patent and Trademark Office may not be able to.
PrOCEsS andior examine your submission, which may resull in termination of proceedings or
zbandonment of the application or expiration of the patent. '

The information pswided by you in this form will be subject to the foliowing routine uses:

4. The information on this form will be treated confidantially to the extent aliowed under the
Freedom of Information Act 15 U.S.C. 552} and the Privacy Act {5 11.5.C 552a). Records from
this system of records may be disclosed to the Department of Justice 1o determine whether
dasiasure of these recards is required by the Freedom of information Acl.

2, A rscord from this system of records may pe disciosed, as a routine use, in the course of
prasenting evidence o a coun, magistrate, o 2dministrative tribunal, including disclosures o
opposing counsel in the course of setitement nagotiations.

3. A record in this system of records may be disclosed, as 2 routine use; to 2 Member of
Congress submilting a request involving an individual, to whom the record pertains, when the
individuat has requested assistance from the Member with respact to the subject matter of the

racord.

4. A record in this system of recards may be disciosed, as & routine use, to a contractor of the
Agency having need for the information in order to perform a contrace. Recipients of
information shall be requirad 1o comply with the requirements of the Privacy Actof 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. & recond relatedioan international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the internationat Bureau of the
World intafectual Praperty Organization, pursuant o the Patent Cooperation Trealy.

& A record in this system of records may be disclosed, as a roufine use, te another federat
agency for purposes of National Sacurity review (35 U.8.C. 18%) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 2t 8{c))-

7. A record from this system of recards may be disclosed, as a routine use, to the Adrministratoy,
General Services, or his/her designee, during an inspection of records condicted by GSA as
paft of that agency's responsibifity to recommend improvements in records management
practices and programs, undar authority of 44 U.S.C. 2804 and 2608, Such dischasure shal
pe made in accordance with the GSA regulations goveming inspection of records for this
purpose, and any.other retevant {£8.. GSA or Commaerce) directive. Such disclosurs shalt not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a rautine use, 1o the public after
either publication of the application pursuant to 35 U.8.C. 122{b} or issuance of 2 patent
pursuant fo 35 U.8.C, 151, Further, & record may be discioged, subject to the tmitations of 37
CFR 1.14, as 2 routing use, o the public if the record was filed in an application which
became abandoned ar in which the proceedings ware terminated and witich applicalionis
referenced by sither a published application, an apolication open to pubic inspection of 8
issued patent.

g A record from this system of records may be disclosed, as 3 routine use, to a Federal, State,
or focat jaw enforcement agency. i the USPTO becomes aware of @ viglshion ar polentiat
viclation of law or regulation.
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700
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determining a vessel diameter associated with a vessel having the aneurysm
710

A 4

selecting one of a plurality of braided implants (10) for treating the vessel, wherein each
braided implant (10) comprises a porosity substantially consistent over up toa 1 mm vessel
diameter range, each braided implant (10) configured to provide substantially consistent
porosity over different 1 mm diameter ranges
720

A 4

treating the vessel with the one of the plurality of braided implants (10)
730
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determining a vessel diameter associated with a vessel of the aneurysm
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\ 4

selecting one of a plurality of braided implants (10) for treating the vessel, wherein each
braided implant (10) comprises a porosity substantially consistent over at least a .5 mm
vessel diameter range, each braided implant (10) configured to provide substantially
consistent porosity over different .5 mm diameter ranges
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treating the vessel with the one of the plurality of braided implants (10)
830
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Under the Paperwork Reduction Act of 1995, no persans are required to respond to a collection of information unless it contains a valid OMB control number.

) . Attorney Docket Number | 243382.000140
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Robert SLAZAS
Residence Information (Select One) (¢) USResidency (O Non US Residency () Active US Military Service
City | Miami State/Province | FL Country of Residencé | US

Mailing Address of Inventor:

Address 1 c/o DePuy Synthes Products, Inc.

Address 2 325 Paramount Drive

City | Raynham | State/Province ] MA

Postal Code 02767 | Countryi us

Inventer 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Geoffrey PETERS

Residence Information (Select One) (s) US Residency () Non US Residency () Active US Military Service

City | Raynham State/Province | MA | Country of Residencé | US

Mailing Address of Inventor:

Address 1 clo DePuy Synthes Products, Inc.

Address 2 325 Paramount Drive

City Raynham I State/Province MA
Postal Code I 02767 | Country i | us

All Inventors Must Be Listed - Additional Inventor Information tlocks 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).
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 243382.000140

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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

Customer Number 06980

Email Address |PServicesNYC@troutmansanders.com

Application Information:

Title of the Invention SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

Attorney Docket Number| 243382.000140 Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any) | 1

Filing By Reference:
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npidcbd rfc nnpmmrcgeargi ‘g ¢jmu 'ge- "Bk cga ¢l cdrL rgi j r ecGdnk rgi” | b"Drrel NegpowG cpk rard “(-
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metpel ac rmf ¢ npetgrsgwdich nnja rgnt o kear rmam bgar g | b rosgrk cl rqnd15 ADP /35" (-
nnja rgi | sk cpmdrf c nEctgrs gw Dgd e b rc 'WANWY  BB( Grejjcars j Npmepw s rf mgwnpAms | r;:wg_
dicb nnjg rar

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 months 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: (¢) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 06980
EFS Web 2213
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L Attorney Docket Number | 243382.000140
Application Data Sheet 37 CFR 1.76

Application Number

Title of [nvéntion SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (F’D)()1 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).

Application Number Countryi Filing Date (YYYY-MM-DD) Access CodeY(if applicable)

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

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

Attorney Docket Number | 243382.000140

Application Data Sheet 37 CFR 1.76

Application Number -

Title of Invention | SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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 submita
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.
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Attorney Docket Number | 243382.000140

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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.

® g@lcc (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Nepgm rmufnk rfedtel rpgim je rcbrm gl - O Person who shows sufficient proprietary interest

Gapplicant 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
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.

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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Attorney Docket Number

Application Data Sheet 37 CFR 1.76 —
Application Number l

Title of Invention | SYSTEMS AND METHODS OF USING A BRAIDED IMPLANT

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 1 325 Paramount Drive

Address 2

City Raynham State/Province MA
Countryi us 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)| 2018-08-06

First Name | Louis Last Name | Delduidice Registration Number | 47522

Additional Signature may be generated within this form by selecting the Add button.
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Clarke, Modet & C°

COLOMBIA

P-2019/36073

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

Ref.: Expediente No. NC2019/0008574
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. 8190 del 21 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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