wo 20147200738 A1 |[IN A0V T OO0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/200738 A1l

18 December 2014 (18.12.2014) WIPO I PCT
(51) International Patent Classification: Medtronic Vascular Inc., 3576 Unocal Place, Santa Rosa,
AG61F 2/24 (2006.01) AG6IM 25/06 (2006.01) California 95403 (US). BELT, Gustaf LP; IP Legal De-
21) Tt tional Application Number- partment, Medtronic Vascular Inc., 3576 Unocal Place,
(21) International Application Number: PCT/US2014/040431 Santa Rosa, California 95403 (US).
. - (74) Agent: HAYNES, William L.; IP Legal Department,
(22) International Filing Date: Medtronic Vascular Inc., 3576 Unocal Place, Santa Rosa,
1 June 2014 (01.06.2014) California 95403 (US).
(25) Filing Language: English (81) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of national protection available): AE, AG, AL, AM,
(30) Priority Data B2, CA CI1. CL, N, CO. CR. CU. CZ. DE. DK. DM,
13/914,802 11 June 2013 (11.06.2013) US DO, CDZ: ECCECEECG ES%LCG]’%Cg]’),CG{E, G, GM, GT.
(71) Applicant: MEDTRONIC INC. [US/US]; 710 Medtronic HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
Parkway, Minneapolis, Minnesota 55432 (US). KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(72) Inventors: DESHUMKH, Susheel R.; IP Legal Depart- OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
ment, Medtronic Vascular Inc., 3576 Unocal Place, Santa SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
Rosa, California 95403 (US). DWORK, Joshua J.; IP TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
Legal Department, Medtronic Vascular Inc., 3576 Unocal ZW.
Place, Santa Rosa, California 95403 (US). GRIFFIN, . L
Patrick; IP Legal Department, Medtronic Vascular Inc., (84) D.e51gnated. States (unle.ss othef"wzse indicated, for every
3576 Unocal Place, Santa Rosa, California 95403 (US). kind of regional protection available). ARIPO (BW, GH,
MACAULAY, Patrick E.; IP Legal Department, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
Medtronic Vascular Inc., 3576 Unocal Place, Santa Rosa, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
CA 95403 (US). MASUD, Ak M.; IP Legal Department, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Medtronic Vascular Inc., 3576 Unocal Place, Santa Rosa, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
California 95403 (US). SHIPLEY, Adam J.; IP Legal De- %S Béfﬁ%’fﬁi Ncoﬁ PCLéPgi RCOI\;[R(S}AS%NSI’GS(I; (Sﬂl\f,
partment, Medtronic Vascular Inc., 3576 Unocal Place, > > T > > > > > >
Santa Rosa, California 95403 (US). SHANAHAN, John KM, ML, MR, NE, SN, TD, TG).
P.; IP Legal Department, Medtronic Vascular Inc., 3576 Published:

Unocal Place, Santa Rosa, California 95403 (US).
YEUNG, Hubert K.; IP Legal Department, Medtronic
Vascular Inc., 3576 Unocal Place, Santa Rosa, California
95403 (US). PETER, Stephen J.; IP Legal Department,

with international search report (Art. 21(3))

(54) Title: DELIVERY SYSTEM WITH INLINE SHEATH

FIG. 1B

(57) Abstract: Systems and methods for delivering and implanting heart valves are disclosed. The delivery systems (100) can in-
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DELIVERY SYSTEM WITH INLINE SHEATH

BACKGROUND
Field
{0061 The present disclosure relates to heart valve delivery systems and mcthods of
delivering and implanting heart valves. More specifically, the present disclosure relates to
delivery systerns with an integrated mtroducer. The integrated introducer can include a hub
having a hemostatic seal.
Background
{00621 Minimally iovasive approaches have been developed to facilitate catheter-based
implantation of valve prostheses on the beating heart, intending to obviate the need for the use of
classical sternotoray and cardiopulmonary bypass. For example, U.S. Patent No. 8,016,877 to
Seguin ef af. illustrates a technique and a device for replacing a deficient heart valve by
percutaneous route. An expandable prosthetic valve can be compressed about a catheter, inserte
inside a lumen within the body, such as the femoral artery, and delivered to a desired location in
the heart.  Additionally, U.S. Patert No. 7,914,569 to Nguyen er af discloses advancing a
catheter containing a prosthesis in a retrograde manner through the femoral artery and into the
descending aorta, over the aortic arch, through the ascending aorta and inside the defective aortic
valve. This procedure can be assisted by fluoroscopic guidance. Once the position of the
catheter containing the prosthesis s confirmed, a sheath containing the prosthesis can be moved
proximally, allowing the valve prosthesis to self~expand.
{(003] With regard to the structure of the heart valve prosthesis itself, US. Patent No.
7,914,569 to Nguyen ef al. describes an exarople prosthesis for percutancous translurninal
delivery. The heart valve prosthesis can have a self-expanding multi-level frame that supports a
valve body with a skirt and plurality of leaflets.  The frame can be contracted dunng
percutancous transhiminal delivery and expanded to an hourglass shape upon deployment within
the native heart valve.
{3064} Other techniques for delivering prosthetic heart valves via a catheter include a
transapical approach for aortic valve replacement, typically involving the use of an introducer
port, i.., a large-bore overtube, of a trocar. A crimped, framed valve prosthesis reversibly
coupled to a delivery catheter can be transcatheterally advanced toward the native valve, where it
can be either forcefully deployed using a halloon catheter, or, alternatively, passively deployed
using a scif-cxpandable system.
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{30651 Typical introducer systems contain an access lumen for introduction of transcatheter
medical devices, a hub for connection to syringes and other peripheral devices, and a hemostatic
valve to prevent blood loss from the lumen of the introducer sheath. The profile, or outer
diameter, of the miroducer can be a hmiting factor in whether certain transcatheter medical
devices can be introduced into a patient because sufficient vessel size is necessary to
accoramodate the introducer sheath. In order to extend the availability of transcatheter devices to

patients with smaller vessel sizes, an introducer with a smaller profile 1s desired.

BRIEF SUMMARY

{(006] The present disclosure relates to delivery systems for medical devices, for example,
prosthetic heart valves. The delivery systems disclosed herein can include a handle, a delivery
capsule, an inner lumen connecting the handle and the delivery capsule, and an integrated
introducer. In certamn erobodivoents, the integrated wmitroducer can be shidably disposed about, and
move freely along, the inner lumen. Generally, the inner diameter of the integrated introducer is
smaller than the maxinum outer diameter of the delivery systemn, and the outer diamcter of the
integrated introducer s approximately equal to the outer maximum outer diameter of the delivery
system,

16667] In certain embodiments, the integrated introducer can include a sheath where the inner
diameter of the sheath 1s smaller than the outer diamecter of a delivery capsule of the delivery
system and the outer diameter of the sheath 1s approximately equal to the outer diameter of the
delivery capsule. This relationship can provide a smooth transition between the delivery capsule
and the sheath of the mtegrated introducer. In certain cwobodiments, the outer diarmcter of the
sheath can be larger or smaller than the ocuter diameter of the delivery capsule. The integrated
introducer can reduce the overall profile of the corobined delivery system and introducer in
comparison to traditional, separate introducer and delivery systems. This can ¢liminate the need
for a separate mdroducer component to be used with the delivery systern. Minimizing the access
profile of the deltvery system can increase the potential patient population and reduce trauma
associated with transluminal delivery of medical devices.

{3008 In certain embodiments, the integrated introducer can include a hub having a
hemostatic valve located within an interior space of the lhmb. The hemostatic valve can fit against
a retention element to provide a tight seal. The hemostatic seal can maximize leak pressure while

reducing tracking force. In certain embodiments, the hub can include a locking element
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configured to lock the integrated introducer at a location along the inner fumen of the delivery
system,

{(0G69] Integrated introducers are also disclosed. In certain embodiments, the integrated
mtroducer can include a sheath and a hub having a hemostatic valve located within an interior
space of the hub. In certain embodiments, the sheath can include a rigid ring located at a distal
end of the sheath. The rigid ring can prevent the integrated introducer from riding up over the
debivery capsule of the delivery system. In certain embodiments, the wmner diameter of the sheath
can be smaller than an outer diameter of the delivery capsule and the cuter diameter of the sheath
can be approximately equal to an outer diameter of the delivery capsule. o certain erobodiments,
the outer diameter of the sheath can be larger or smaller than the outer diameter of the delivery
capsule.

(018} Methods of delivering a medical device are also disclosed. A delivery system having
an integrated introducer such as those described hercin can be mserted into a body lumen, where
the delivery capsule contacts the sheath {or rigid ring tip) of the integrated introducer in an
insertion configuration. The delivery capsule can be advanced distally such that it breaks contact
with the integrated introducer. The delivery capsule can be maneuvered through the vasculature
to a deployment location, and the medical device can be deployed at the deployment location.
The delivery system can then be rermoved from the body lumen.

1BG11} In certain embodiments, the method of delivering the medical device can include
disconnecting the iotegrated introducer from the handle of the debivery system. In certain
embodiments, a hub connected to the sheath can include a locking clement, and the method can
nclude shding the integrated wiroducer along the inner lumen or stability member of the
delivery system and locking the integrated introducer in place by activating the locking element

to grip the inner luroen or stability member.

BRIEF DESCRIPTION OF THE DRAWINGS
{6012] The accompanying figures, which are incorporate herein, form part of the
specification and illustrate embodiments of prosthetic valves having directionally distinguishable
markers. Together with the description, the figures firrther to serve to explain the principals of
and allow for the making and using of the prosthetic vaives described herein. These figures are
intended to be illustrative, not limiting. Although the disclosure is generally deseribed in the

context of these embodiments, it should be understood that it is not intended to limit the scope of
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the disclosure to these particular embodiments. In the drawings, like reference number indicate
identical or functionally similar clements.

{6013] FIG. 1A ilhustrates a delivery system including an integrated introducer, according to
an embodiment.

{8314 FiG. 1B illustrates a handle and inline sheath introducer of a delivery system,
according to an embodiment.

{8615 FIG. 2 illustrates an inline sheath introducer, according to an embodiment.

[6015] FI1G. 3A illustrates a hub, according to an embodiment.

{8017} FIG. 3B illustrates an interior view of a hub, according to an embodiment.

DETAILED DESCRIPTION
10018 While the disclosure refers to illustrative embodiments for particular applications, it
should be anderstood that the disclosure is not limited thereto. Modifications can be made to the
embodiments described herein without departing from the spirit and scope of the present
disclosure. Those skilled in the art with access to this disclosure will recognize additional
modifications, applications, and embodiments within the scope of this disclosure and additional
fields i which the disclosed cxamples could be applied. Thercfore, the following detailed
description is not meant to be limiting.
{0619} Further, it 18 undersiood that the devices and methods described below can be
implemented m wany different embodiments of hardware. Any actual hardware described s not
meant to be limiting. The operation and behavior of the device, systems, and methods presented
are described with the understanding that modifications and vanations of the embodiments are
possible given the level of detail presented.
18628] References to "one cmbodiment,” "an erabodiment,” "in certain embodiments,” etc.,
indicate that the embodiment described may include a particular feature, structure, or
characteristic, but every cmbodiment may not necessarily include the particular feature, structure,
or characteristic. Moreover, such phrases are not necessarily referring to the same embodiment.
Further, when a particular feature, structure, or characteristic 1s described 1 connection with an
embodiment, it is submitted that it is within the knowledge of one skilled in the art to affect such
feature, structure, or characteristic in connection with other cmbodiments whether or not
explicitly described.
{6021} FI1G. 1A illustrates delivery system 100, according to an embodiment.  Delivery
system 100 can include distal tip 102, delivery capsule 104, and inner tumen 106, In certain

4.
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embodiments, delivery systems 100 can include integrated introducer 110, which can be
configured about nner lumen 106. In certain ersbodiments, integrated introducer 110 can
include inhine sheath 112, tip ring 114, and bub 120. In certain embodiments, delivery system
100 can include stability member 116, In certain embodiments, delivery system 100 can inchude
handle 130, The components of delivery system 100 can be made of any suitable materials, For
example, the compornents can be biocompatible plastics, metals and/or composite materials.
{6622 In certain embodiments, wner lumen 106 can connect handle 130 and delivery
capsule 104. By manipulating a control mechanism on handle 130, inner lumen 106 can be
advanced distally and vetracted proximally.  This, m turn, can advance and retract delivery
capsule 104 and distal tip 102, In certain embodiments, delivery capsule 104 can house a
prosthetic heart valve (not shown). The prosthetic heart valve can be configured to be collapsible
and expandable such that it can be compressed to fit within delivery capsule 104 during delivery
and expanded, either manually or by self-expansion, upon deployment. In certain crabodiments,
distal tip 102 can be tapered to facilitate guiding the delivery system through the vasculatare
while preventing trauma.

{6023] FIG. 1B tllustrates integrated introducer 110 and handle 130 of debivery system 100,
according to an cmbodiraent. In cortain embodiments, mtegrated mdroducer 110 can mclude
infine sheath 112, tip ring 114, stability member 116, and hub 120. In certain embodiments,
inlinc sheath 112 and/or stability member 116 can be detached and reattached with the handle
130.

{6024} In certain embodiments, inline sheath 112 can be slidably disposed about stability
roember 116, which can extend from handle 138 to delivery capsule 104 (shown i FIG. 1A). In
certain embodiments, the materials of stability member 116 and inline sheath 112 can reduce
friction between the components, which can allow inline sheath 112 to slide casily along stability
member 116. In certain embodiments, inline sheath 112 can inchide a liner or hubricant to reduce
friction with stability meraber 116, In certain crabodiments, stability mermber 116 can be made
of a material that is more rigid than inline sheath 112. For example, in certain embodiments,
stability member 116 can be a rigid plastic and inline sheath 112 can be a flexible plastic. In
certain  embodiments, stability wmember 116 can be discovnected from handle 130 and
reconnected to handle 130, In certain embodiments, an outer diameter of stability member 116
can be approximately equal to an outer diameter of delivery capsule 104, In certain

embodiments, an outer diameter of stability member 116 can be larger or sialler than an outer
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diameter of delivery capsule 104. In certain embodiments, stability member 116 and inline
sheath 112 can be a single component, which can include any or all of the features of stability
member 116 and inline sheath 112 described herein.

{0025] In certain cmbodiments, inline sheath 112 can include tip ting 114, In cortam
embodiments, tip ving 114 can be located at a distal end of inline sheath 112 and configured to
mate with delivery capsule 104, In certain erobodirnents, a locking it can be formed between tip
ring 114 and debivery capsule 104, for example, by means of a "hex" fit between a distal end of
tip ring 114 and a proximal end of delivery capsule 104, This can facilitate transmitting forque
from inline sheath 112 to delivery capsule 104, In certain embodiments, tip ting 114 can be
made of a rigid material. This can prevent inline sheath 112 from expanding and moving over
debivery capsule 104 during delivery, which can cause vascular coraplications. Tip ving 114 18
explained i further detail below with reference to FI1G. 2.

16026} In certain embodiraents, handle 130 can mclude proximal portion 132 and distal
portion 134. In certain embodiments, handle 1380 can include one or more buttons 136, In
certain ernbodirnents, buttons 136 can be roanipulated to advance and/or retract parts of delivery
systemy 100, for example, inner lumen 106 (shown in FIG. 1A). It is understood that buttons 136
could be other actuation mechanisms, such as knobs, switches, thumbwheels, etc. In certain
embodiments, portions of handle 130 can move relative to each other, for example, by sliding,
twisting, or rotating. In certain embodiments, handle 130 can include gripping features, for
exaraple, notches or grooves on the surface of handle 130.

[6627] In certain embodiments, handle 130 can include one or more ports 138, Ports 138 can
be used as flush ports, to jntroduce fluids 1uto delivery system 100, or connect peripheral devices
to delivery system 100, for example.

G028} FIG. 2 illustrates integrated introducer 110, according to an ermbodiment. Integrated
introducer 110 can include inline sheath 112, tip ring 114, and hub 120. In certain embodiments,
tip ring 114 can be located at a distal end of inline sheath 112 and hub 120 can be located at or
near a proximal end of inline sheath 112.

{0029} Inline sheath 112 can be made of any suitable matenal, for example, but not limited
to, biocompatible plastic. In certain embodiments, inhne sheath 112 can melude flexible and
rigid portions. For example, a proximal portion of inlinc sheath 112 can be rigid and a distal
portion of inhine sheath can be flexible. In certain embodiments, inline sheath 112 can be made

of a coil reinforced shaft, for cxample, having a biccompatible polymer jacket. In certain
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embodiments, the coil reinforcing clement can be a different polymer than the jacket, or a
metallic element. In certain embodiments, inline sheath 112 can be made of a braided shaft. In
certain embodiments, inline sheath 112 can include a welded coil end to prevent flaring. I
certain emnbodiments, inline sheath 112 can be configured as described i U.S. Publication No.
2011/0208296, which is incorporated by reference herein in tfs entirety. In certain embodiments,
inline sheath 112 can be coated with a low friction polymer {e.g., parylene) or a lubricant {c.g.,
stlicone floid) to mimmize the force veeded to slide along inner lurnen 106 and/or stability
member 116,

{8036] In certain embodiments, inline sheath 112 can be an expandable sheath. For example,
inline sheath 112 can incorporate features described in U.S. Patent Application Ne. 13/791,116,
which is 1ncorporated by reference herein in its eotirety.  In certain erobodiments, inline sheath
112 can have a composite design, capable of expanding upon engagement with the capsule of the
delivery system. For cxample, inline sheath 112 can be a slotted tube made of nitinol, which can
expand to fit over the capsule. In certain embodiments, expandabie inline sheath 112 can include
a hemostatic scal using a funnel and valve design. The ability of mline sheath 112 to expand can
allow the user to leave integrated introducer 110 in the body as a standalone introducer after
detaching it from the handle, or allow the user to remove integrated introducer 110 and use g
standard introducer.

18631} In certain embodiments, inline sheath 112 can be steerable. For example, the delivery
systern can fnclude wires (not shown) that run generally paraliel to the longitudinal axis of
integrated introducer 110, In certain embodiments, the wires can be pre-shaped, and in certain
embodiments, the wires can be operated by a control mechanism. The wires can be controlied,
for example, by a mechanism in the handie or in hub 128, Manipulating the wires can cause
inline sheath 112 to bend, allowing it to be steered through the vasculature.

{6032] I certain embodiments, inline sheath 112 can include tip ring 114, Tip ring 114 can
prevent flaring of inline sheath 112 so that inline sheath 112 cannot shde over the delivery
capsule of the delivery system. In certain embodiments, tip ring 114 can mate with the delivery
capsule, for example, by friction fit or via an clement on cach component, for cxample
complementary snap-fit components. In certain embodimaents, tip ring 114 can be made of a
rigid material, for example, a plastic or metal band. In certain embodiments, tip ring 114 can be
roade of sohid metal and welded to inline sheath 112, In certain embodiments, tip ring 114 can be

a high durometer polymer or composite material. In certain embodiments, tip ring 114 can be
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made of multiple materials, for example, a soft polymer and a rigid metal.  In certain
embodiments, tip ring 114 can be a radiopaque material. This can facilitate locating tip ring 114
using medical imaging during delivery of a medical device.

[6633] FIG. 3A illustrates hub 120, according to an embodiment. Hub 120 can be made of
any suitable material, for example, rubber or plastic. In certain embodiments, hub 120 can be
made from a molded material. In certain crabodiments, exterior surface 122 of hub 120 can have
ridges 121, which can facihitate gripping bub 120, In certain embodiments, other gripping
mechanisms, for example, a textured exterior surface 122 can be included on hub 120,

18634} In certain embodiments, hub 120 can mnclude one or more suture hole 123, In certain
embodiments, one or more sutures can be threaded through and/or tied about suture hole 123,
The sutures can also be affixed to the patient, which caun attach hub 120 to the patient and
raintain the position of hub 120 relative to the patient.

[6035] In certain ermbodiments, hub 120 can include cavity 125, In certain embodiments,
cavity 125 can extend entirely through hub 120 from a distal end to a proximal end. As shown,
for cxample in FIG. 3B, cavity 125 can provide an entry point for inner lumen 106 and inline
sheath 112 into hub 120, In certain embodiments, inline sheath 112 can be attached to hub 120.
{8036] In certain embodiments, hub 120 can include valve 128, In certain embodiments,
valve 128 can be connected to inner bumen 106, inline sheath 112, and/or stability member 116.
in certain embodiments, valve 128 can be a one-way flush valve. In certain embodiments, valve
128 can be a stop-cock {e.g., a three-way stop-cock valve) with a tube connected to hub 120, In
certain embodiments, valve 128 can facilitate attachment of peripheral devices to hub 120, In
certain embodiments, flud, dye, efc., can be ntroduced 1oto the delivery system, for example
into inner lumen 106, inline sheath 112, and/or stability member 116 via valve 128.

{B437] FIG. 3B llustrates an interior view of hub 120, according to an embodiment. In
certain embodiments, hub 120 can include suture hole 123 and wvalve 128. In certain
cmbodiments, mline sheath 112 can extend within an interior space 124 of hub 120, In cortain
embodiments, inner lumen 106 can extend within interior space 124 of hub 120,

{6038} In certain embodiments, hemostatic valve 126 can be located within interior space
124 ot hub 120. Hewmostatic valve 126 can be made of any sutable material, for example rubber,
stlicone, or plastic. In certain embodiments, hemostatic valve 126 can have a coating, for
example, a waterproof coating. In certain embodiments, hemostatic valve 126 can be an "o-ting”

type valve. In certain embodiments, hemostatic valve 126 can be other known types of valves.
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In certain embodiments, retention element 127 can be in contact with hemostatic valve 126,
Retention element 127 can facilitate herostatic valve 126 in creating a scal.

{6339 In certain embodiments, connector 129 can connect hub 120 with the handle of the
delivery system (not shown). In certain embodiments, inner lumen 106 can extend through
connector 129 to connect with the handle.

[6848] In certain embodiments, hub 120 can be a locking hub, which can maintain #s
position on the delivery system.  In certain embodiments, hub 120 can include a locking actuator
{button, switch, wheel, etc.}, which can be activated to lock hub 120 to inner lumen 106 or the
stability member (vot shown). In certain embodiments, the locking actuator can be coupled to
exterior surface 122 of hub 120. In certain embodiments, activating the locking actuator can
move a locking element within interior space 124 of hub 120, which can create a frictional
interaction between the locking element and the delivery system. The frictional interaction can
prevent hub 120, and thereby integrated ntroducer 110, from moving proximally and distally
along, or rotating about, the delivery system. In certain embodiments, activating the locking
actuator can cngage tooth-like components to lock hub 120 in place along inuner lumen 106 or
stability member 116.

{6041} Methods of dehvering a medical device are also disclosed. In certain embodiments,
the medical device can be a heart valve prosthesis that is delivery through the vasculatwre. In
certain embodiments, a delivery systenm having an integrated introducer such as those described
heretun can be used to deliver dehivery the medical device. In certain embodiments, the integrated
introducer can include a sheath having an outer diameter that is approximately equal to the outer
diameter of a delivery capsule, which can reduce the overall diameter of the delivery system.
{30421 In certain embodiments, the delivery system can be mserted into a body humen. In
certain ernbodiroents, the delivery system can have an isertion configuration where the delivery
capsule countacts the sheath {or rigid ring tip) of the integrated imtroducer. The rigid ring tip can
allow the sheath to fit against the delivery capsule but prevent the sheath from riding up over the
delivery capsule of the delivery system. In certain embodiments, the ring tip can be made of a
radiopaque material so that it can be located using medical imaging during the dehivery
procedure. In certain embodiments, the delivery sysiern can be advanced distally such that
contact between the delivery capsule and the integrated introducer is broken.

{8043} In certain embodiments, the integrated introducer can be disconnected from the

handle. In certain embodiments, the integrated introducer can slide along the mner lumen of the
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delivery system or along a stability member. In certain embodiments, the integrated introducer
can be locked i place by activating a locking element, for exaraple, on a hub of the integrated
introducer.  In certain embodiments, the delivery capsule can be maneuvered through the
vasculature to a deployment location, and the medical device can be deployed at the deployment
location. In certain embodiments, a steering mechanism can control wires to manecuver the
dehivery system. The delivery systern can be removed from the body luren after deploying the
medical device. In certain erobodirsents, delivery methods can be used such as those described
in U.S. Publication No. 2011/0251683, which is incorporated by reference herein in its entirety.
{3044} The forcgoing description has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the precise embodiments disclosed.
Other modifications and variations may be possible tn hight of the above teachings.

{0345 The embodiments and cxamples were chosen and described in order to best explain
the principles of the erabodiracnts and their practical application, and to thereby cnable others
skilled in the art to best utilize the various embodiments with medifications as are suited to the
particular use contemplated. By applying knowledge within the skill of the art, others can readily
modify and/or adapt for various applications such specific embodiments, without undue
experimentation, without departing from the genceral concept.  Therefore, such adaptations and
modifications are intended to be within the meaning and range of equivalents of the disclosed

embodiments, based on the teaching and guidance presented herein.
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WHAT IS CLAIMED IS:

1. A delivery systern for a wedical device comprising:

a handle;

a delivery capsule comprising an outer diameter, a proximal end, and a distal tip;

an inner lumen connecting the handle and the delivery capsule; and

an integrated introducer shidably disposed about the inner luraen, the mntegrated
introducer comprising:

a sheath comprising a proximal end, a distal cnd, an inner diamcter, and an outer
diameter; and

a hub located at the proximal end of the sheath,

wherein the inner diameter of the sheath is smaller than the outer diameter of the

delivery capsule.

2. The delivery system of claim 1, wherein the outer diameter of the sheath is

approximately equal to the outer diameter of the delivery capsule.

3. The delivery system of claim 1, whereim the distal end of the sheath further

comprises a rigid ring configured to mate with the proximal end of the delivery capsule.

4. The delivery system of claim 3, wherein the ring is made of a radiopaque
rnaterial,
5. The delivery system of claim 1, wherein the proximal end of the delivery

capsule contacts the distal end of the sheath 1o an 1nsertion configuration.

6. The delivery system of clairo 5, wheren the delivery capsule is located

distally from the distal end of the sheath in a delivery configuration.

7. The delivery system of claim 1, wherein the integrated introducer is

configured to be disconnected from the handle.

- 11 -
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K. The delivery system of claim 1, wherein the sheath comprises a flexible

distal portion and a rigid proximal portion.

9. The delivery systern of claim 1, further comnprising a tubular stability

member located between the tnner lumen and the sheath.

10, The delivery systern of claim 9, wherein the integrated introducer is

stidable along and around the stability member.

11, The delivery system of claim 1, wherein a distal portion of the sheath is

expandable.

12, The delivery systern of claim 1, further comprising a plurality of wires
running along an axis of the integrated introducer, wherein the wires are connected to a steering

element located in the handle.

13, The delivery system of claim 1, wherein the hub further comprises:
an exterior surface;
an interior space; and

a hernostatic valve located within the interior space.

14, The debivery system of claim 13, wherein the inner lumen extends through
the interior space of the hub, and
wherein the hub further comprises a one-way flush valve connected to the nner

lumen.

15, The delivery system of claim 13, wherein the hemostatic valve fits against

a retention element.

16, The delivery system of claim 13, wherein the hub further comprises a

suture hole through the exterior surface of the hub.
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17.  The delivery systermn of claim 1, wherein the hub further comprises a

iocking clernent configured to lock the infegrated introducer at 4 location along the inner lumen.

18, An integrated introducer for a medical device delivery systern comprising:

a sheath comprising a proximal end, a distal end, an inner diameter, and an outer
diameter; and

a haob located at the proximal end of the sheath comprising:

an exterior surface;

an mterior space; and

a hemostatic valve located within the interior space,

wherein an inner diameter of the sheath 18 smaller than an outer diameter of a

delivery capsule of the delivery system.

19.  The integrated introducer of claim 1K, wherein the outer diameter of the

sheath 18 approximately equal to the outer diarncter of the delivery capsule.

20. A method of delivering a medical device comprising:

providing a delivery system for delivering the medical device, the delivery system
comprising:

a handle;

a delivery capsule comprising an outer diameter, a proximal end, and a distal tip;

an moer lumen connecting the handle and the debivery capsule; and

an integrated introducer slidably disposed about the inner lumen, the integrated
infroducer comprising:

a sheath comprising a proximal end, a distal end, an inner diameter, and an outer
diameter; and

a hub located at the proximal end of the sheath,

wherein the nner diameter of the sheath is smaller than the outer diameter of the
delivery capsule, and

wherein the delivery capsule contacts the sheath in an insertion configuration;

inserting the delivery system into a body amen;

advancing the delivery capsule distally such that it breaks contact with the sheath;

- 13 -
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maneuvering the delivery capsule to a deployment location; and

deploying the medical device at the deployruent location.

21, The mcthod of claim 20, further comprising disconnecting the integrated

introducer from the handle.
22, The method of clamn 20, wherein the hub further comprises a locking

clement and the method further comprises sliding the integrated introducer along the inner lumen

and locking the 1ntegrated infroducer in place by activating the locking element.

- 14 -
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